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TEST TECH CO.,LTD

30, 32 FAUWTZIIUN 2 BB 63 AUUNITIWNA 2 UM lﬂﬂﬂT!ﬂjHlﬁﬂ‘H AINN4 10150

N
R \__/

g

e

>§

\.\\“

4l

L3 TF

30, 32 Rama I1 Sei 63 Rama 11 Rd., Samaedam, Bangkhunthian, Bangkok 10150 “y //,:.\\\ w ST
Tel. 0-2893-4211-17 Fax: 0-2893-4218 i TESTING
= NO.00HH
Analysis/Test Report
Customer Name : ﬁﬁuﬂﬂﬁmmﬂm Yudiams
o ]
Address s 10 DuuwueINIe WURYRUMINN 1VAEINT  AJIMHUHILAT 10120
- — g
Sampling Site  : fiAyARADINTYA LudTams Sample Type : iy
Sampling by : UM man ma $1a Sampling Method : Grab
Sampling Date 16/12/2565 Sampling Time : 09:50 U.
Received Date 17/12/2565 Analytical Date 17 - 23/12/2565
Report Date s 24/12/2565 Report No. : R2B8488/65
TW27431 /65 ?
Parameters Unit Method UAIgN
Effluent (0mslszan n)

pH - SM 2017 (4500-H'B) 76 5.0-9.0
BOD mg/L SM 2017 (5210 B, 4500-0 G) 88 <20
Total Suspended Solids mg/L SM 2017 (2540 D) 15 <30
Total Dissolved Solids mg/L Based on SM 2017 (2540 C) 350 500"
0il & Greasc mg/L SM 2017 (5520 D) <3.0 <20
Total Kjeldahl Nitrogen mg/Las N SM 2017 (4500 N, B) 4.6 <35
‘Sulﬁde mg/L as H,5 lodometric <0.30 <10
Settleable Solids mL/L Volumetric Test < 0.5 <05
Sample Cendition Obscrvation a1

Remark :

2. Test marked " * " on this report are not included in scope of Accreditation

ad
§. SM 2017 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 23 ed., 2017

- o o 3 A o = J
3. a: fuBammnlssmAnszns MmN s TunAas fanaden (F8a MUUANIATEIMATURUMITENOT AN INBIATT

- Y ' 3 = v o [
viadszamuazunaving AR lusisiosngun mui 122 aouil 125 9 aatudi 29 Funnu w.a. 2548,

X ] : t{ ’.’ -
*iHumficiusntinuesazaw i danlnd

M 7.8/2 Date : 07 OCT 19 REV.00

[ 1Him inavina 417

ﬁ:—:\ I

Reported results refer to the sample as received only.

Test report shall not be reproduced except in full, withowt writien approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the 1ISO/EC 17025
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30,32 ¥OUNIZIINA 2 BOU 63 OUUWIZTINA 2 L daNENd AT ngamn - 10150 ila%
30, 32 Rama II Soi 63 Rama Il Rd., Somaedam, Bangkhunthian, Bangkok 10150 '4,///{.:\\\\:5
s A TEST TECH
Tel. 0-2893-4211-17 Fax: 0-2893-4218 At TESTING Lrssrrel]
NO.0001
Analysis/Test Report
Customer Name : TAyAnae nsya Twdiams
Address 2 10 OUUBUBINA LIOAUNINS (UATNT AFANULHTUAS 10120
Sampling Site  : HAYAAADIATIYA TUFTAMI Sample Type : wulssh
Sampling by ;UM man ma 1@ Sampling Method : Grab
Sampling Date  : 16/12/2565 Sampling Time : 09:50 U,
Received Date @ 17/12/2565 Analytical Date : 17-21/12/2565
Report Date t 22/12/2565 Report No. : R28196/65
TW27430 /65
Parameters Unit Method =
dnlszih
Total Dissolved Solids mg/L Based on SM 2017 {2540 C) 240
Sample Condition Observation e

Remark: 1.SM 2017 : Standard Methods for the Examination of Water and Wastcwater; APHA, AWWA & WEF, 23Mcd., 2017

1 inavine ain

Elr=

Reporied results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laberatory.
FM 7.872 Date : 07 OCT 19 REV.00 G5L/15440 Pages (1/1)

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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1 | Aldrin _ Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
2 Arsenié : 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™!
2) Digestion, Inductively Coupled Plasma Method®
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®™ |
2) Digestion, Inductively Coupted Plasma Method®!
4 -OL—BHC' | Liquid-Ltiid Extraction, Gas Chrdmatographic/
Mass Spectrometric Method™
5 B-BHC - | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
6 O-BHC : Liquid-Liquid Extraction, Gas Chromatographic/
. | Mass Spectrometric Method™!
7 Y-BHC - | Liquid-Liquid Extraction, Gas Chromatographic/

_ Mass Spectrometric Method!™
8 | Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
9 Cadmium - 1) Digestion, Direct Air-Acetylene Flame Method!!
- 2) Digestion, Inductively Coupled Plasma Method®
10 | Chemical Oxygen Demand 1) Open reflux, Titrimetric Method®
. 2) Close reflux, Colorimetrié Method?!
3) Close reflux, Titrimetric Method™
11 Chlordane - Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method®!
12 | Chromium ' 1) Digestion, Direct Air-Acetylene Flame Method™

2) Dig‘estioh, Inductively Coupled Plasma Method™
1

13 Color...

e e
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13 | Color ADMI Weighted-Ordinate Spectrophotometric
Method® |
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
15 | Cyanide Distillation, Colorimetric Method®!
16 4,4’-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
17 4,4’-DDE’ Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method®
18 4,4°-DDT Liquid-Liquid Extraction, Gas Chromatographid
Mass Spectrometric Method®
19 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
20 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ |
21 Endosulfan | Liquid-Liquid Extractioh, Gas Chromatographic/
' Mass Spectrometric Method®! -
22 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™
23 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
24 Endrin Aldehyde Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Formaldehyde Distillation, Colorimetric Method®?
26 | Free Chlorine 1) lodometric Method®!
2) DPD Colorimetric Method™
27 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
28 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/

i

Mass Spectrometric Method™

29 Hexavalent Chromium...

aniy
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29 Hexavalent Chromium Colorimetric Method™

30 |lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

31 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™ -

92 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®™

33 Methoxychlor 'Liquid—Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ '

34 Nickel’ 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

35 | Oil & Grease 1) Liquid-Liquid, Partitioﬁ—Gravimetric Method®
2) Soxhlet Extraction Method™

36 | pH Electrometric Method™

37 Phenols Distillation, Direct Photometric Method™

38 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

| 2) Digestion, Inductively Coupled Plasma Method™
39 - | Sulfide 1) lodometric Method®
| 2) Methylene blue Method™

40 | Temperature Laboratory and Field Methods™

41 | Total Dissolved Solids Dried at 180 °C*

42 | Total Kjeldahl Nitrogen Macro Kjeldahl Method®™

43 | Total Suspended Solids Dried at 103-105 °C¥!

44 Trivalent Chromium A 1) Digestion, Direct Air-Acetylene Flame Method; :
ColorinTetiic Method; Calculation®
2) Digestion, Inductively Coupled Plasma Method,
Colorirﬁetric Method; Calculation®

45 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method™

UARY...
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Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
2 Antimoﬁy Digestion, Inductively Coupled Plasma Method®™
3 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!
2) Digestion, Inductively Coupled Plasma Method"™!
4 Barium- 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method"!
2) Digestidn, inductively Coupled Plasma Method™
5 Beryllium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method® _ |
2) Digestion, Inductively Coupled Plasma Method™
6 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
‘ 2) Digestion, Inductively Coupled Plasma Method!!
T Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
8 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
9 Chromium (ill) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®! '
10 | Chromium (VI) Colorimetric Method™
11 | Cyanide . Distillation, Colorimetric Method™ |
12 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
13 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
14 DDT Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

1

15 Dieldrin...
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15 Dieldrin Liquid-Liquid Extraction, Gas Chromatographid
Mass Spectrometric Method®! .
16 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ A
17 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®! '
18 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
20 O(-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
.2'1 B- HCH Liquid-Liquid Extréction, Gas Chromatoéraphic/
' Mass Spectrometric Method"!
22 Y- HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
23 Lead 1) Digestion, Direct Air-Acetylene Flame Method®!
2) Digestion, Inductively Coupled Plasma Method™
24 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™!
2) bigestion, Inductively Coupled Plasma Method®!
25 Mercufy Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
26 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
27 Nickel . 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Iﬁdudively Coupled Plasma Method®™
28 | pH Flectrometric Method®
29 Phenol Distillation, Direct Photometric Method?!
30 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®

31 Silver...
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31 Silver - 1) Digestion, Direct Air-Acetylene Flame Method®!
2) Digestion, Inductively Coupled Plasma Method®™
52 Vanadium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®!
2) Digestion, Inductively Coupled Plasma Method®
33 Zinc 1) Digestion, Direct Air-Acetylene Flame Method"!

2) Digestion, Inductively Coupled Plasma Method™

dgulfipaviadagqntaltuds 1usu 20 31813
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A153aNe

aca | ¢
QAGIAINCH -
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Antimony

Arsenic

Barium

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*”!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™4#!

3) Digestion, Inductively Coupled Plasma Method®™

4) Digestion, Flame Atomic Absorption Spectrometric

"Method®®¥

1) Waste Extraction, Digestion, Inducﬁvely Coupled
Plasma Method:41]

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method*9)

3) Digestion, Inductively Coupled Plasma Method®"
4) Digéstion, Hydride Generation/Atomic Absorption
Spectrometric Method®™”!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47!

2) Waste Extraction, Digestioh, Flame Atomic
Absorption Spectrometric Method™ &

3) Digestion, Inductively Coupled Plasma Method®" |

4) Digestion...
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Beryllium

Cadmium

Chromium

Chromium (i)

4) Digestion, Flame Atomic Absorption Spectrometfic
MethodP#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™##

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
MethodP#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!7]

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spéctrometric Method*48!

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*4!

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#]

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method: Waste Extraction, Colorimetric
Method; Calculation Method471% B

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,

Colorimetric Method; Calculation Method!:4810]

3) Digestion...
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11

Chromium (V1)

Cobalt

Copper

Lead

{ Absorption Spectrometric Method

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method56.7:10]

1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method®¢810

1) Waste Extraction, Colorimetric Method®1%

2) Alkaline Digestion, Colorimetric Method!é1%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*"]

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*#

3) Digestion, Inductively Coupled Plasma Method® "
4) Digestion, Flame Atomic Absorption Spectrometric
Method# ’

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*#

3) Digestion, Inductively Coupled Plasma Method®™
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®! .

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"™

2) Waste Extraction, Digestion, Flame Atornic

[1.4,8]

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric

Method®#®!

e
~

12 Mercury...
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16

4

‘Mercury

Moly_bdenum

Nickel

pH

Selenium

Silver

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™*!

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4"]

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ 4

3) Digestion, Inductively Coupled Plasma Method®"!
4) Digestion, Flame Atomic Absorption Spectrometric-
Method®8!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*7 o |

2) Waste Extraction, Digestion, Flame Atomic -
Absorption Spectrometric Method™4#

3) Digestion, Inductively Coupled Plasma Method®™
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#! ,

Electrometric Method!"*8l

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47!

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!t*13

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®**!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!"*!

3) Digestion...
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18

19

20

Thalliu_m

Vanadidm

Zinc

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrofnetric Method™*#!

3) Digestion, Inductively Couplted Plasma Method®™"
4) Digestion, Flame Atomic Absorption Spectrometric
MethodP*! '

1)' Waste Extraction, Digestion, Inductively Coupled
Plasma Method4"

2) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method!4#!

3) Digestion, Inductively Coupled Plasma Method®
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#!

1) Waste Extraction, Digestion, Inductively Coupled'
Plasma Method!*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®4#

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometri'c.

Method®#!

AY 9149U 17 518013

ANRUN

A15uanY

aca <
WIAICHK

1

Antimony

1) Digestion, Inductively Coupled Plasma Method®™"

2) Digestion, Flame Atomic Absorption Spectrometric

Methqd[s'al

2 Arsenic...
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11

12

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (Ilf)

Chromium (VI)
Cyanide

| Lead

Manganese

Mercury

1) Digestion, Inductively Coupled Plasma Method®™”
2) Digestion, Hy.dride Generation/Atomic Absorption
Spectrometric Method®”! '

1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

1) Digestion, Inducﬁvely Coupled Plasma Method®"!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®!

1) Digestion, Inductively Coupled Plasma Method!/
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

1) Digestion, Inducﬁvely Coupled Plasma Method®
2) Digestion, Flame Atomic Absorption Spectromletric
Method®#

1) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion, Colorimetric Method; Calculation

| Method!®6710

2) Digestion, Flame Atomic Absorption Spectrometric

Method; Alkaline Digestion, Colorimetric Method;

| Calculation Method®/68:19]

Alkaline Digestion, Colorimetric Method!¥!

Extraction, Distillation, Colorimetic Method!141516]

1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atormic Absorption Spectrometric
Method®# |

1) Digestion, Inductively Coupted Plasma Method®”!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!? |

13 Nickel...
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13 | Nickel . 1) Digestion, Inductively Coupled Plasma Method®"!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®#!
14 | Seleniurn 1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!? |
15 Sitver - 1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®
16 Vanadium 1) Digestion, Inductively Coupled Plasma Method?"!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®! _ . o
17 | Zinc 1) Digestion, Inductively Coupted Plasma Method®”
2) Digestion, Flame Atomic Absorption Spectrometric
Method®#
- 1ANE1391989

] A o o W a i a =
1. ﬂi%ﬂi')ﬁqma'ﬁ’miiu. Uigﬂqﬂﬂigﬂiﬁﬁqc‘lﬁqwﬂiiﬂ, W.A. 2548, 989 mimﬁma\‘iﬂgqama

Faalailuar. s19faylunen. 25 unmiay 2549, 1aun 123 aoufiAy 119,

a a | t 1 a d g T [ 3 3’; <
.2 ﬁll"lﬂlnﬁ’]ﬂiiﬁJﬁﬂLL’Jﬂﬁ’e]llme‘lﬂizmﬂ‘lﬂ&). QNB’JLﬂTWVN']LﬁEL WUNAFIN 4. NINWL:

\FOULMNIANN, 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. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid

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

Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

7. United States...
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7. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemicél Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method-6010C, 2000.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydrlde Reduction). SW-846 Method 7062, 1994.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
7196A, 1992. ’

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846 Method 7470A, 1994,

12. United States AEnvironmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471A, 1994.

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

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

15. United States Environmental Protection Agéncy. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil.
SW-846 Method 9013A, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

17. United States...
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17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004. |

nguInasIth iR inadeunaRulasvzleuriesufiRnig nedidouasifeusivuafivlssnu nsulssugnamnisu ns. o bleol ¢ock, decs

9-16


user1
Rectangle


- naulssnugnaImngsy
auUNSETW © Lansjangin
INTIUNT DTN @ocoo

B¢ WiHMA  e@od

Fee wWabuwamAaNILaYaTIARYTAT

7t an Qm@o(@))/[;'d' oo

38U NITUNTEIANT USEN Wiavl e Sarim

9dl. o. AveTunziow/sontgvdsuuameains uaselnasuafivreniosujoinsinse
1BATY 83TUT blo WKLY bdoe
o. ilsie UTHM sl A iR 7 lN. oo aviuil bl WwBY bebe

faiidandny enaswuunemisdenfsundasypainsuazansuaiuiia e
UTEN wan A 98T @ LNy

WIWEJMUQE‘IG‘V]GNQQ ® Wag b UTEn L‘VI?W] WA 9110 W@QU{]UMﬂWi’)Lﬂ?W“WL@ﬂ‘UU
aziiou 1oed ﬁﬂ’]‘UWﬂQLﬁ‘U‘VI o, emlo ‘UEJEJ'W’S“’THJV] © Y998 e LYIMUANAN L‘UWU’]\‘I‘UUL‘VIEJU
ﬂ'i\‘iLVIW&J‘VI’]Uﬂ‘i °UE]LUaEJuLLﬂﬁ\‘iUﬂa’]ﬂiLLauﬂﬁiuﬁW‘Uﬂ’JLﬂi']u‘lﬂ AMNAZLDALIILAT 1

nsulsenugRamnssuRRITanud) Sanuiiusa
o. Wieniandmihitusy g MpHURMIATIEE U @ T

UNEITY adey vefouanil 1-oed-1-coms
. 114memmmLLamegummmms'ww T & 518
o) UNETINFIN douTy nelouanil 1-ocd-a-calon
b) WNEMIASNUA YRyBa neifouianil 1oee-a-acod
o) UNANIETITIY Vi yneifouiail 1oce-a-aon
) waMIng . fndund el 1oae-A-cemo
o. Wi mihsssiesUfoRnsiasest $uau e 1
@) UNEMAYIE DAY - vu%ﬁamamﬁ 1oad-1-ceme
b) UNEIIN guvdn mwaumw Foed--daml
@) WNEMgN0lg wian veJouauil 1oce-a- -

cd IWLWN?JQU‘U’]EJWISN&W‘UWJLﬂi'\‘"ﬂuuﬂﬂﬂu I @ T8N GI"IﬂJﬁ\‘WIﬂ\‘iiJ’]WJEJ

L4

’E]'LN WU\??IE)Q‘UU‘L!‘D“%ZJQE)’]EJW’iEJﬂJWU\?ﬁEWIEJ@’]EJSU’UUWuLUEJHWENUQUG\ﬂ"IT]Lﬂ'iW%
LONYU ‘Vl 9N oaeo(e)/ meleo a\nuw e HUAN bdo ﬂEIIU’]'L!'VI oz UNINAN oo

FaSsuniionsiu ,
YBUANIAIUL VDD

nanteLasifouiouaiel sy
NuNATEWITNTIATIEiAde UL BuAY Hob UG W VION Ug | UV 1 g
3. 0 bbob coa® o bbolo <ool

Insans o bmée meod


user1
Rectangle


wnashuuievidaasuuasyaainsuazsnsuaiuiiiined
UIEW wEdl e 91iia wnsloy rece
#l 90 ommo(a)/ & & oo ! aaduil W@ WouMAN  adod

1 A Ay yve & <y o
‘UB‘U71']EJﬁ"l531aWU‘Vl‘Lé],“J‘U°U'LW]25L'Uﬂuﬂqﬂﬂﬁuiiﬂ\ﬁ']ua‘ﬂﬂ"mﬂ'iill AWMU 1 77019

U1lAfy 97U 1 518073

sl dnsuaiy : ELRIGERER
1 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
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1BNE1581984
APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23" ed. Washington, DC: APHA, 2017.
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Valid Until

Bureau of Laboratory Quality Standards
Ministry of Public Health

This is to certify that

The laboratory of
Test Tech Co., Ltd.

30, 32 Rama 2 Soi 63, Rama 2 Road, Samae dam,

Bang khun thian, Bangkok 10150, Thailand

has been accepted as an

accredited laboratory complying with the ISO/IEC 17025 : 2017
and the requirements of the Bureau of Laboratory Quality Standards

The laboratory has been accredited for specific tests

listed in the scope within the field of

Food Testing

Director of Bureau of Laboratory Quality Standards

Date of Accreditation : 26 November 2020

: 25 November 2022 Accreditation Number 1201/54

1
i i il
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The Laboratory of Test Tech Co., LTD has

the field of food testing for the following scopes.

been accepted as an aceredited laboratery in

=

No. Type of Sample Test Method
1. ® Potable water . Total Solid Standard Methods for the Examination of
| l{ - Drinking water Water and Wastewater, APHA, AWWA,
Ii - Drinking water in sealed WEF, 23" ed., 2017, Part 2540 B
| container . Chloride Standard Methods for the Examination of
“ ® Non-Potable water Water and Wastewater APHA, AWWA,
_- - Ground water WEF, 23" ed., 2017. Part 4500-Cl B
', - Tap water . Total Hardness Standard Methods for the Examination of
E - DI water Water and Wastewater APHA, AWWA,
| - RO water WEF, 23" ed., 2017. Part 2340 C
| - Soft water . Total Plate Count Standard Methods for the Examination of
- Cooling water . Total Bacteria Count Water and Wastewater, APHA, AWWA,
- Chilled water WEF, 23" ed., 2017. Part 9215 B
- Boiler water . Total Coliform Standard Methods for the Examination of
bacteria Water and Wastewater, APHA, AWWA,
WEF, 23" ed., 2017. Part 9221 B
. Escherichia coli Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEEF, 23" ed,, 2017. Part 9221 F
2, ® Potable water . Iron Standard Methods for the Examination of
- Drinking water . Manganese Water and Wastewater, APHA, AWWA,
WEF, 23" ed,, 2017. Part 3111 B

Bureau of Laboratory Quality Standards

Revision No. 00

Date Revised 26 November 2020

Reviewed by Head of Laboratory Accreditation Sectio’

Page 1 of 1

Accreditation Number 1201/54

Date of Accreditation : 26 November 2020

: 25 November 2022

sak Muenphon)
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Ref No. : 0303/12060

CERTIFICATE OF TESTING LABORATORY ACCREDITATION

This is to certify that

TEST TECH CO., LTD.
30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,
Bangkhunthian, Bangkok 10150

S e L

has successfully undergene assessment accordlng to ASO/IEC 17025 - 2017

and under the Bureau of Laboratory Accredi‘tatton Department of Science Service

for the requirements, regutaﬁ ons and criteria for the competence of testing laboratories

1 - { ._!.-: 4 r .- .. /' s < . . '.i_' .I .'r!l - .. .J.J, ’
Accreditation Number TESTING - 0001

The scope of accreditation is as annexed hereto

e a1

Issue date  : 1% September 2021
Expired date :

Signature

Director of Bureau of Laboratory Accreditation

Bureau of Laboratory Accreditation, Department of Science Service,

Ministry of Higher Education, Science, Research and Innovation
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

- 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status - ™ permanent [ site 1 Temporary 1 mobile
[tem Test Material / ‘ Test ltem / Test Method /
Number _ Product Range of Testing Technique Used
1 Water - Total suspended solids Standard Methods for the Examination

at 103 °C to 105 °C

20 mg/L to 5 000 meg/L

- Total dissolved solids
at 180 °C

25 mg/L to 8 000 me/L

- Total dissolved solids
at 103 °C to 105 °C

25 mg/L to 8 000 mg/L

of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 2540 D

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 2540 C

In - house method : TE-24
based on Standard Methods for

the Examination of Water and

| Wastewater, APHA, AWWA & WEF,

23 ed,, 2017, part 2540 C

Initial Issue Date 7th July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19

page 1/22




Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

- 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

:E Permanent D Site

Temporary ] Mobile

ltem Test Material / Test tem / Test Method /
Number Product Range of Testing Technique Used
1 Water - COD Standard Methods for the Examination

40 mg/L to 2 000 mg/L

- pH
4010 9.0

- Turbidity

0.50 NTU to 1 000 NTU

of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,
part 5220 C

In - house method : TE-19
based on Standard Methods for
the Examination of Water and

Wastewater, APHA, AWWA & WEF,

23 ed,, 2017, part 4500 H'B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,
part 2130 B

Initial Issue Date Yth July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Departrent of Science Service, Ministry of Higher Education, Science, Research and innovation

LA-F-31-9/11-19

page 2/22




Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

:M Permanent D Site

Temporary ] Mobile

ltem Test Material / Test item / Test Method /
Number Product Range of Testing Technique Used
1 Water - Conductivity Standard Methods for the Examination
(cont.) 100 uS/cm to 5 000 pS/cm of Water and Wastewater, APHA,

- Cyanide

0.005 mg/L to 0.200 mg/L

- Surfactant
(Calculated as LAS)

0.10 mg/L to 30.00 mg/L

AWWA & WEE, 23 ed., 2017,
part 2510 B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,

part 4500- CNC, E

*| Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,

part 5540 C

Initial Issue Date T July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and innovation

LA-F-31-9/11-19

page 3/22




Laboratory Name

Address

Accreditation Number

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: TEST TECH CO,, LTD.
- 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,
Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status . Permanent D Site , C Temporary ] mobile
Item Tést Material / . Test ltem / Test Method /
Number Product Range of Testing Technique Used
1 Water - Color Standard Methods for the Examination
(cont.) 3.00 Pt-Co unit to 100 Pt-Co unit .| of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,

part 2120 C
- Cadmium Standard Methods for the Examination
0.10 mg/L to 1.00 meg/L of Water and Wastewater, APHA,
- Copper AWWA & WEF, 23rd ed., 2017,
0.10 mg/L to 4.00 mg/L part 3111 B

- Zinc

0.10 mg/L to 2.00 mg/L
- Manganese

0.10 mg/L to 2.00 mg/L
- fron

0.10 mg/L to 2.00 mg/L

Initial Issue Date 7th July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19

page 4/22



Laboratory Name

Address

Accreditation Number

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: TEST TECH CO., LTD.
30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,
Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status .M permanent [ site O Temporary ] Mobile
Item Test Material / Test Iltem / Test Method /
Number " Product Range of Testing Technique Used
1 Water - Mercury Standard Methods for the Examination
(cont.) 0.0010 mg/L to 0.0500 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,

part 3112 B
- Arsenic Standard Methods for the Examination
0.0020 mg/L to 0.0300 meg/L of Water and Wastewater, APHA,

AWWA & WEF, 23 ed., 2017,
- Selenium part 3114 C

0.0005 mg/L to 0.0500 mg/L

Initial Issue Date Yth July 2004

Issue Nﬁmber 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19

page 5/22



Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

1 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : M permanent [ site O Temporary [0 mobite
ltern Test Material / ; Test Item / | Test Method /
Number - Product Range of Testing Technique Used
1 Water - Barium Standard Methods for the Examination
(cont.) 0.02 mg/L to 2.00 mg/L of Water and Wastewater, APHA,

- Cadmium

0.02 mg/L to 2.00 mg/L
- Total chromium

0.02 mg/L to 2.00 mg/L
- Copper

0.02 mg/L to 2.00 mg/L
- Manganese

0.02 me/L to 2.00 meg/L
- Nickel

0.02 mg/L to 2.00 meg/L
- Lead

0.02 mg/L to 2.00 mg/L

AWWA & WEF, 23° ed., 2017,
part 3120 B

Initial Issue Date 7th July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and innovation

LA-F-31-9/11-19

page 6/22



Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO,, LTD.

Bangkhunthian, Bangkok 10150

: Testing - 0001

:M Permanent O site

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

1 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

-

O Temporary [ Mobite

[tem Test Material / Test Item / Test Method /
Number . Product Range of Testing Technique Used
1 Water - Legionella spp. 150 11731 : 2017
(cont.) cfu/L

Detected or not detected

- Legionella pneumophila
cfu/L

Detected or not detected

- Salmonella spp.

Detected or not detected

- Staphylococcus aureus

Detected or not detected

ISO 19250 : 2010

In - house method : TE-11
based on Standard Methods for
the Examination of Water and

Wastewater, APHA, AWWA & WEF,

23 ed., 2017, part 9213 B

Initial Issue Date 7" July 2004

lssue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19

page 7/22



Laboratory Name

Address

Accreditation Number

: TEST TECH CQO., LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

130, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status :M permanent [ site ] Temporary [J mobile
ftem Test Material / ‘ Test ltem / Test Method /
Number Product Range of Testing Technique Used
1 Water - Clostridium peifringens Standing Committee of Analysts,
{cont.) Detected or not detected The Microbiology of Drinking Water,

- Pseudomonas aeruginosa

Detected or not detected

- Qil and Grease

3.0 mg/L to 50.0 mg/L

2021, part 6

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,

part 9213 E

| Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23rd ed., 2017,

part 5520 D

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19

page 8/22




Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO,, LTD.

Bangkhunthian, Bangkok 10150

: Testing - 0001

O

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Temporary [J Mobite

:E Permanent D Site

- Nitrate as Nitrogen

0.05 mg/L to 10.00 me/L

- Nitrate

0.22 mg/L to 44.30 mg/L

- Nitrite as Nitrogen

0.02 meg/L to 3.00 me/L

- Nitrite

0.07 mg/L to 10.00 mg/L

Item Test Material / Test Item / Test Method /
Number Product Range of Testing Technique Used
1 Water | - Oil and Grease Standard Methods for the Examination
(cont.) 3.0 mg/L to 50.0 me/L of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,
part 5520 B

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,

| part 4500 - NO, E

Standard Methods for the Examination

of Water and Wastewater, APHA,

| AWWA & WEF, 23" ed., 2017,

part 4500 - NO, B

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

- 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : M permanent [ Ssite 1 Temporary [ Mobite
ftem Test Material / ‘ Test Item / Test Method /
Number Product Range of Testing Technique Used
1 Water - Total Kjeldahl Nitrogen Standard Methods for the Examination
(cont.) 2.0 mg/L to 200 mg/L of Water and Wastewater, APHA,

- Fluoride

0.30 mg/L to 1.40 mg/L

- Fluoride

0.30 mg/L to 5.00 me/L

AWWA & WEF, 23" ed., 2017,
part 4500 - N, B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23rd ed., 2017,

part 4500 - F D

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,

part 4500 - F C

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : M permanent [ site O Temporary CJ Mobite
Item Test Material / Test Item / Test Method /
Number Product Range of Testing Technique Used
1 Water . - BOD Standard Methods for the Examination
(cont.) 2.0 mg/L to 2 000 me/L of Water and Wastewater, APHA,

- BOD

2.0 m¢/L to 2 000 me/L

- Sulfate

5.00 mg/L to 200 me/L

AWWA & WEF, 23 ed,, 2017,
part 5210 B, part 4500 - O G

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 5210 B, part 4500 - O C

In — house Method : TE-34

based on Standard Methods for

the Examination of Water and

Wastewater, APHA, AWWA & WEF,

23" ed., 2017, part 4500 - SO,” E

Initial Issue Date 7th Juty 2004

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO., LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

- 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : M permanent [ site ] Temporary 1 Mobile
ftem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
1 Water - Silica '| Standard Methods for the Examination
(cont.) 0.10 mg/L to 10.00 mg/L of Water and Wastewater, APHA,

- Iron

0.10 mg/L to 1.50 mg/L

- Manganese

0.04 mg/L to 2.00 me/L

AWWA & WEF, 23 ed,, 2017,
part 4500 — SI0, C

' Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,
part 3500 - Fe B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23 ed., 2017,
part 3500 - Mn B

Initial Issue Date Yth July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO., LTD.

Bangkhunthian, Bangkok 10150
: Testing - 0001

:M Permanent 1 site

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

1 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Temporary [ Mobile

ltem Test Material / Test item / Test Method /
Number Product Range of Testing Technique Used
2 Wastewater - Total suspended solids Standard Methods for the Examination

at 103 °C to 105 °C

20 mg/L to 5 000 me/L

- Total dissolved solids
at 180 °C

25 mg/L to 8 000 mg/L

- Total dissolved solids
at 103 °C to 105 °C

25 mg/L to 8 000 mg/L

of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 2540 D

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 2540 C

In - house method : TE-24

based on Standard Methods for
the Examination of Water and
Wastewater, APHA, AWWA & WEF,

23" ed., 2017, part 2560 C

Initial Issue Date Yth July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19
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Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO., LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

- 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

:E Permanent O Site

Temporary O Mmobite

Item Test Material / Test item / Test Method /
Number Product Range of Testing Technique Used
2 Wastewater - COD Standard Methods for the Examination
{cont.) 40 mg/L to 2 000 mg/L of Water and Wastewater, APHA,

_pH

40t0 9.0

- Turbidity

0.50 NTU to 1 000 NTU

AWWA & WEF, 23° ed., 2017,
part 5520 C

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23 ed., 2017,

part 4500 H'B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 2130 B

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

1 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

;EI Permanent D Site

Temporary ] Mobite

ftem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 Wastewater - Conductivity | Standard Methods for the Examination
(cont.) 100 pS/cm to 5 000 pS/cm of Water and Wastewater, APHA,

- Cyanide

0.005 mg/L to 0.200 mg/L

- Surfactant
(Calculated as LAS)

0.10 mg/L to 30.00 mg/L

AWWA & WEF, 23" ed., 2017,
part 2510 B

.| Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23 ed., 2017,

part 4500- CNC, E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,
part 5540 C

Initial Issue Date i July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Laboratory Name-

Address

Accreditatioh Number

: TEST TECH CO., LTD.

Scope of Testing Laboratory Accreditation

Reference No. : 0303/12060

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : M permanent [ site D ] Mobile
Itermn Test Material / Test Item / Test Method /
Number Product Range of Testing Technigue Used
2 Wastewater - Color Standard Methods for the Examination
{cont.) 5 ADMI to 300 ADM! of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 2120 F
- Cadmium Standard Methods for the Examination

0.10 mg/L to 1.00 mg/L of Water and Wastewater, APHA,
- Copper AWWA & WEF, 23° ed., 2017,

0.10 me/L to 4.00 mg/L part 3111 B
- Zinc

0.10 mg/L to 2.00 mg/L
- Manganese

0.10 mg/L to 2.00 meg/L

- Iron

0.10 mg/L to 2.00 mg/L

Initial Issue Date 7th July 2004 Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19 page 16/22



Laboratory Name

Address

Accreditatioh Number

Laboratory Status

: TEST TECH CO., LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

:E Permanent O site

Temporary [0 Mobile

=

Item Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 Wastewater - Barium Standard Methods for the Examination
(cont.) 0.02 mg/L to 2.00 mg/L of Water and Wastewater, APHA,

- Cadmium

0.02 mg/L to 2.00 mg/L
- Total chromium

0.02 mg/L to 2.00 mg/L
- Copper

0.02 mg/L to 2.00 mg/L
- Manganese

0.02 mg/L to 2.00 mg/L
- Nickel

0.02 mg/L to 2.00 mg/L
- Lead

0.02 mg/L to 2.00 mg/L

AWWA & WEF, 23° ed., 2017,
part 3120 B

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Highér Education, Science, Research and innovation

LA-F-31-9/11-19
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Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO., LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

:LTZI Permanent O site

Termporary O mobile

ltem Test Material / Test ltem / Test Method /
Number " Product Range of Testing Technique Used
2 Wastewater - Mercury Standard Methods for the Examination
(cont.) 0.0010 meg/L to 0.0500 meg/L of Water and Wastewater, APHA,

- Arsenic
0.0020 mg/L to 0.0300 mg/L
- Selenium

0.0005 mg/L to 0.0500 mg/L

- Oil and Grease

3.0 mg/L to 50.0 mg/L

| mwwa & WEF, 23" ed., 2017,

part 3112 B

Standard Methods for the Examination

of Water and Wastewater, APHA,

| AWWA & WEF, 23° ed.,, 2017,
| part 3114 C

Standard Methods for the Examination

of Water and Wastewater, APHA,

| AWWA & WEF, 23° ed., 2017,

part 5520 D

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

:EI Permanent O site

Temporary 1 mobile

- Nitrate as Nitrogen

0.05 mg/L to 10.00 mg/L

- Nitrate

0.22 mg/L to 44.30 mg/L

- Nitrite as Nitrogen

0.02 mg/L to 3.00 meg/L

- Nitrite

0.07 mg/L to 10.00 me/L

ftem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 Wastewater - Oil and Grease Standard Methods for the Examination
(cont.) 3.0 mg/L to 50.0 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 23" ed,, 2017,
part 5520 B

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,

part 4500 - NO, E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed, 2017,

| part 4500 - NO, B

Initial Issue Date Yth July 2004

Issue Number 13

Bureau of Laboratbry Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : M pPermanent [ site O Temporary [J mobile
ltem Test Material / ‘ Test Item / Test Method /
Number . Product Range of Testing Technique Used
2 Wastewater - Total Kjeldahl Nitrogen Standard Methods for the Examination
(cont.) 2.0 meg/L to 200 mg/L of Water and Wastewater, APHA,

- BOD

2.0 mg/L to 2 000 mg/L

- BOD

2.0 mg/k to 2 000 mg/L

AWWA & WEF, 23° ed., 2017,

part 4500 - N__ B,

org
Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23" ed., 2017,

part 5210 B, part 4500- 0 G

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23° ed.,, 2017,
part 5210 B, part 4500 - O C

Initial Issue Date Yth July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO., LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

130, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status :M permanent [ site O Temporary [J mobile
ltem Test Material / “ Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 WasteWater - Fluoride Standard Methods for the Examination
(cont.) 0.30 mg/L to 1.40 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed., 2017,
part 4500 - F D
- Fluoride Standard Methods for the Examination
0.30 mg/L to 5.00 meg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed., 2017,
part 4500 - F C
3 Swimming pool water - Staphylococcus aureus Standard Methods for the Examination
Detected or not detected of Water and Wastewater, APHA,
AWWA & WEF, 23" ed., 2017,
| part 9213 B

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name. : TEST TECH CO,, LTD.
Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status : M permanent [ site O Temporary O Mmobile
Item Test Material / Test item / Test Method /
Number Product Range of Testing Technique Used
3 Swimming pool water - Pseudomonas aeruginosa Standard Methods for the Examination
(cont.) Detected or not detected of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 9213 E
Issue Date :
Signature
Director of Bureau of Laboratory Accreditation
Initial Issue Date 7th July 2004 Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19 page 22/22
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QUALITY CALIBRATION CO.,L.TD.

SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i‘]\a\\é’—ﬁf/@
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 z, //*,.“'-\‘*\ 3 =
www.qcalibration.com U SN NSCTISLTISI S
g CALIBRATION 1043
CERTIFICATE No : 22T1730 PAGE:10F2

REFERENCE No : 64109-6 .
Certificate of Calibration

EQUIPMENT . AUTOCLAVE
MANUFACTURER . HIRAYAMA
MODEL . HVES0 -
SERIAL No : 30612085166
"D No : EQL-155

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA I RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 21-Feb-22
APPROVED BY %

ISSUED DATE : 22-Feb-22
RECEIVED DATE : 21-Feb-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GOI0O REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

- www.qcalibratidn.com

©

CERTIFICATE No : 22T1730 PAGE :2 OF 2
Calibration Report

EQUIPMENT : AUTOCLAVE

MANUFACTURER HIRAYAMA MODEL HVE-50

1D NUMBER EQL-155 SERTAL NUMBER 30612085166

RECEIVED DATE 21-Feb-22 CALIBRATION DATE 21-Feb-22

AMBIENT TEMPERATURE 30°C+1°C RELATIVE HUMIDITY 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646 : Part 5 : 1993 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE
PICTURE. TWO PROBES WERE PLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
OF 5 cm TO 10 cm. AND PLACED THE THIRD PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT
CHAMBER. PROBE NUMBER 4 WAS 'ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 20 mm OF ITS TIP.
2ROBE NUMBER 5 WAS PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.

- .EFERENCE STANDARD INSTRUMENTS :-

CERTIFICATE No

INSTRUMENT MODEL SERIAL No ‘ DUE DATE
1) DATA LOGGER VALPROBE S350, DV35, DN94 22T0541 31-Jan-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT :
[xxxx Joc
/’_\ GENERAL INFORMATION
\1_’/ Overall Ambient Temperature around the Chamber variation : 1.2 °C
. Autoclave Condition : Normal
Chamber Size (Diameter*H): 30 * 71 cm
3 e
CHAMBER PERFORMANCE
Controller | Average All | Temperature | Temperature| Overall Pressure Holding Operating
B g i~ i Temperature| Locations Stability | Uniformity | Variation (MPa) time (min) | Cycle time
¢ 5 0 0) (#0) 0 0 —
116 116.48 0.09 0.10 0.27 0.090 15 60
FRONT 122 122.43 0.09 0.13 0.27 0.130 ls 60
TEMPERATURE MEASUREMENT ACCURACY TEST(° C)
Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 #5 (£ °C)
116 116 116.45 116.50 116.53 116.45 116.45 0.59
122 122 122.40 122.46 122.50 122.39 122.39 0.59
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED

TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION.
NOTE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIE
FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-J APAN) i_w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX.0-2719-9484

i a

Z e
NSC-TISI-TIS17025
CALIBRATION 0008

,'/I‘III | u\“\\\

Cert.No.: 22CH120
Page.: 1 of 3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No.:

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:
Calibrated by :
Approved by :

(*/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

Conductivity Meter
TOA DKK

CM-41X

842572

EQL-211

Used ltem

24 January 2022
26 January 2022
2201-0646DN-1

TEST TECH CO.,LTD (HEAD Office)
30,32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

(25 + 2.5) °C

(50 = 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

3 February 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0037370
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Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer
2) Ref. Std. Thermometer

Cert.No.: 22CH120

Page.: 2 of 3
Serial No. ID No. Certificate No. Due date
1963878 130RC095 211977 17 Sep 2022
4982054 110RC044 2111201 26 Oct 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Lid., The measurement results are traceable to Sl
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Aécredited No. AR-1835

Conductivity Solution Manufacturer Lot No.
147.0 uS/em CPA Chem 761020
1.413 mS/cm CPA Chem 761021

12.8806 mS/cm CPA Chem 754037

Exp. date
02 Aug 2022

02 Aug 2022

28 June 2022

- Control Conductivity calibration solution temperature by Water bath (2520.1) C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement
(*) After Adjustment at 147.0, 1413.0, 12880.6 pS/cm

Conductivity Electrode Serial No.: 806F0005

- 147.0 pS/cm Adjustment Cell constant = 98.4m'1
-1
- 1.413 mS/cm Adjustment Cell constant = 99.2m
-1
- 12.8806 mS/cm Adjustment Cell constant =100.7m

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
147.0 uSiem 149.1 uS/cm 146.9 nS/cm 0.99 uS/cm 2.00
1.413 mS/cm 1.424 mS/cm 1.413 mS/cm 0.0092 mS/cm 2.00
12.8806 mS/cm 12.81 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

a 1092322
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Calibration Results

Function : Temperature Measurement

(*) Without adjustment

This equipment was connected with Temperature Probe;

- Model : CT-58101B

- Serial No. 806F0005

Dimension of probe;

- Length : 114

- Diameter : 12

- Immersion Depth : 100

mm.
mm.
mm.

Cert.No.
Page.

: 22CH120
:30f3

Calibration Standard
Point Temperature

(°c) (°c)

uuc*
Reading
o
(C)

Error.
[+
(C)

Uncertainty of
Measurement

(t°c)

Coverage
factor
k

25.0 25.003

251

0.097

0.13

2.00

Remark : - UUC* = Unit Under Calibration

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

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

a 1092321
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
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CALIBRATION G049

CERTIFICATE No : 21M7078
REFERENCE No: 61873-6

Certificate of Calibration

PAGE:10F2

EQUIPMENT DIGITAL BALANCE

MANUFACTURER SARTORIUS

MODEL QUINTIX 224-1S

SERIAL No 29302452

IDNo - EQL-164

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA II SOI 63, RAMA 1L RD,,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150 ‘

CALIBRATED BY PRASERT D.

CALIBRATION DATE 20-Jul-21

APPROVED BY i i

ISSUED DATE 21-Jul-21

RECEIVED DATE 20-Jul-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 21M7078 : PAGE:20F 2
Calibration Report

EQUIPMENT g DIGITAL BALANCE MODEL ) § QUINTIX 224-18
MANUFACTURER 3 SARTORIUS SIN 3 29302452

ID No t EQL-164 RECEIVED DATE : 20-Jul-21

AIR PRESSURE g 1010mbar + Imbar CALIBRATION DATE : 20-Jul-21
AMBIENT TEMPERATURE : 2T5CESIEC RELATIVE HUMIDITY 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 . C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-I-349 M2103235S 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

W

RESULT OF CALIBRATION :- ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000075
0.1 ) 0.1000 0.0000 0.000075
0.2 0.2000 0.0000 0.000076
0.5 0.5000 0.0000 0.000076
1.0 : 1.0000 0.0000 ° 0.000077
5.0 5.0000 0.0000 0.000079
10.0 10.0000 0.0000 0.000082
20.0 20.0000 0.0000 0.000086
40.0 40.0001 -0.0001 0.00012
60.0 ‘ 60.0001 -0.0001 0.00015
80.0 80.0001 -0.0001 0.00019
100.0 100.0001 -0.0001 : 0.00019
120.0 120.0001 -0.0001 0.00022
140.0 140.0000 0.0000 - 0.00025
160.0 , 160.0002 -0.0002 0.00027
180.0 180.0002 -0.0002 0.00030
200.0 199.9999 0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
TN 4 2 100.0000
3 100.0001
2 3 4 ; 99.9999
5 100.0000
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUL
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem:63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
CERTIFICATE No : 21M9564 PAGE:20F 2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : BP210S
MANUFACTURER : SARTORIUS S/N ; 3 80736477
1D No ' : EQL-008 RECEIVED DATE ¢ 23-Sep-21
AIR PRESSURE : 1010mbar + 1mbar CALIBRATION DATE  : 23-Sep-21
AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY : 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT

STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. THE BALANCE HAS NO

ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY

WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE

PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED

ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN. THE INTERNAL WEIGHT WAS CHECKED BY USING
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABELITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL:SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL.BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT"

1. ZERO SETTING FUNCTION : NORMAL
7. TARE FUNCTION : NORMAL.

3. REPEATABILITY OF READING AT 200 ¢ WAS 0.000048 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY ‘

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINT Yo g)

0.000 : 0.0000 0.0000 0.000078

0,100 0.1000 . 0.0000 0.000078

0.20 0.2000 b2 0.0000 ' 0.000078

1.0 1.0000 0.0000 0.000079

2.0 2.0000 , 0.0000 - 0.000080

20.0 19.9999 1 0.0001 0.000089

45.0 44.9999 0.0001 ; 000014

65.0 : 64.9999 0.0001 0.00016

80.0 ~79.9999 0.0001 0.00019

100.0. 99,9998 0.0002 _ 0.00019

1200 119.9998 | 0.0002 : 0.00022

140.0 139.9998 | 0.0002 : ~0.00025

160.0 159:9998 0.0002 0.00027

180.0 179.9999 «, 0.0001 0.00030

200.0 199.9995 : 0.0005 0.00032

5. OFF CENTER LOADING ERROR I
‘ POINT ' READING (g)_

/ 1 99.9997
3 \J 4 3 99.9996
—3 3 99,9994
2 5 4 99:9998
5 99,9997
 OFF-CENTER LOADING 0.0003

6. INTERNAL WEIGHT ERROR :0.000400000000013279 g
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUl
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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QUALITY CALIBRATION.CO.,L.TD,
235 Petehikasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662)-444-0152-3, Fax (662) 809-4584

CERTIFICATE No.: 21T9567/1 PAGE:20F 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UEE 500

ID No EQL-161 S/IN G.512.2005

RECEIVED DATE 23-Sep-21 CALIBRATION DATE 23-Sep-21

AMBIENT TEMPERATURE 25 S0 1R C RELATIVE HUMIDITY 51 %RH + 10%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING 'TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION, THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC. CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITHRTD HYDRA 2635A 6635300 21T6765 10-Jul-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3 4
1 2
5 | GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation < 4
/3 : Overall Line Voltage (V) variation : 9
/ 7 Instrument Condition : Normal :
‘Chamber Size (W*L*H): 56*40*48 cm; Vent =50%
FRONT
CHAMBER PERFORMANCE sy
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature Témperamre All Locations |  Stability, Uniformity Variation
°C) (§Y) _CO) _ &%) #°C) C) Y]
104.0 104.5 104.5 104.12 0.16 0.62 0.76
120.0 120.5 120.5 120.10 0.17 0.70 0.84
140.0 1405 140.5 140,10 0.22 0,80 .04
150.0 150.5 - 150.5 150:03 0:25. 0.96 1.20
TEMPERATURE MEASUREMENT ACCURACY TEST _
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) |  #1 #2 #3 #4 [ Refs | 46 #7 #8 #9 (* °C)
104.5 104.5 104.00 | 104.30 § 104.25 | 103,92 | 103.97 | 103.92 | 103.98 | 104.23 | 104.48 0.38
120.5 120.5 119.92 | 120.33 120‘.24, 119,88 | 11991 | 119.83 | 120.04 | 120.21 | 120.51 0.38
140.5 140.5 139.90 | 140.32 | 140.27 | 139.79 | 139.93 | 139.79 | 139.93 | 140.29 | 140.63 0.46
150.5 150.5 | 149.84 | 15024 | 150.13 | 149.81 | 149.85 | 149.72 | 149.78 | 15025 | 150.68 0.46

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUL1

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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PerkinElmer’

ICP01276770

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 8000
Customer : U3V wmav wa A1Aa Date Tested: May 21, 2021
Recommendation Recertification
Address : 30,32 afauwszsuii 2 afae 63 Period 12 Months
AUUWSTFINT 2 WAIIUENEN Recertification Due: May 20, 2022
LI AUTIEY NgImn 10150 Date Last Certified: November 24, 2020
User Name: qauaaula sseiuns Visit Number: 1 of 1
Phone: 02-893-4211-17 PerkinElmer Phone: 02-719-6420 ext 206
Email: aoyny 999@hotmail.com PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
|IOPTIMA 8000 07851411171C WinLab32 Version 5.5.0.0714
N0772045 2F1441085 PN:6150T21E4Q1E
EQL-180
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
IPV Methods
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Mixed standard 1/10 N069-1579 NOV 30, 2021
Mixed standard 1/100 N930-0221 JUN 30, 2021
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3

Page 1 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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PerkinEimer
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000
SERIAL NUMBER : 07851411171C DATE TESTED : May 21, 2021
1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters. OK
B. Inspect and replace as necessary, all torch components including the RF coil. OK
C. Inspect all tubing for sign of clacking or leaking. OK
D. Adjust water and gas pressure regulator settings. OK
E. Inspect and leak check pneumatics drawers. OK
F. Clean the exterior of the instrument. OK
2. OPTICAL CHECKS
A. Inspect and clean all optical components. OK
B. As reqiured, check and replace all purgebfilters. OK
C. Recheck optical alignment. OK
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller. OK
B. Flush out the chiller every six months. OK
4. PERFORMANCE CHECKS
A. Torch View Alignment. OK
B. Wavelength Calibration. - OK

Page 2 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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MAINTENANCE AND IPV TEST CERTIFICATE MODEL

ICP01276770

OPTIMA 8000
SERIAL NUMBER : 078S1411171C DATE TESTED : May 21, 2021
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00702 nm
Ni 231.604 nm < 0.011 0.00855 nm
Ni 341.476 nm <0.015 0.01304 nm
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01682 nm
Precision
Zn 206.200 nm % RSD <1.0 0.21 %
Mg 280.271 nm % RSD <1.0 0.16 Y%
Mg 285.213 nm % RSD <1.0 0.39 Y%
Ba 455.403 nm % RSD <1.0 017 Y%
Detection Limits : Axial As 193.696 nm 3(SD) ppb < 10.0 ppb 2.81 ppb
Se 196.026 nm 3(SD) ppb <5.0 ppb 2.58 ppb
T  190.801 nm 3(SD) ppb =10.0 ppb 0.75 ppb
Pb 220.353 nm 3(SD) ppb < 3.0 ppb 1.26 ppb
Detection Limits : Radial As 193.696 nm 3(SD) ppb <60.0 ppb 7.86 ppb
Zn 213.857 nm 3(SD) ppb <2.0 ppb 0.40 ppb
Mn 257.610 nm 3(SD) ppb < 1.0 ppb 0.17 ppb
La 379.478 nm 3(SD) ppb < 3.0 ppb 0.17 ppb
Ba 455.403 nm 3(SD) ppb <0.3 ppb 0.14 ppb
Ba 493.408 nm 3(SD) ppb < 0.6 ppb 0.11 ppb
BEC : Axial (IB X 1000)/(IS-1B) Mn 257.610 nm <30 ppb 7.47 ppb
BEC : Radial (iB X 1000)/(IS-IB) Mn 257.610 nm <30 ppb 15.47 ppb
Page 3 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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PerkinEimer
MAINTENANCE REPORT AND IPV TEST CERTIFICATE
OPTIMA 8000
SERIAL NUMBER : 07851411171C DATE TESTED : May 21, 2021
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
l:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinEimer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

/ 1 «
Avuthorized Representative : ‘\, ~— > .

(  Khwanchai Siangwong )

Senior Customer Support Engineer

Page 4 of 4

PerkinEler Lid. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com
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CALIBRATION (045

CERTIFICATE No : 21T8205
REFERENCE No : 62206-1

Certificate of Calibration

EQUIPMENT INCUBATOR

MANUFACTURER

MODEL

SERIAL No

ID No EQL-166

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY TEST TECH CO., LTD.

: : 30,32 RAMA II SOI 63, RAMA I RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY TETNITHI W.

CALIBRATION DATE 24-Aug-21

APPROVED BY T A

ISSUED DATE 24-Aug-21

RECEIVED DATE 24-Aug-21

PAGE:10F2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (6'62') 809-4584

CERTIFICATE No : 21T8205 PAGE:20F2
Calibration Report

EQUIPMENT 3 INCUBATOR

MANUFACTURER 3 - MODEL - 3 -

ID No g EQL-166 SERIAL NUMBER ] -

RECEIVED DATE 24-Aug-21 CALIBRATION DATE 24-Aug-21

AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 53 %RH + 10 % RH

COMDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOQUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 13 POINTS AND LOCATED AS THE
PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm. AND PLACED THE SEVENTH THERMOCOUPLE
WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE UNIFORMITY WAS MEASURED BETWEEN
REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

DUE DATE

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7903007 21T6763 05-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LLONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION ;- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 0
Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): 190¥70*170 cm
CHAMBER PERFORMANCE
Calibration Controller Indicating Average All Temperature Temperature Overall
Point Temperature Temperature Locations Stability Uniformity Variation
£ °C) ©C) °C) 0) ©C) E0)
20.0 20.0 20.0 19.8 0.0 0.4 0.5
: TEMPERATURE MEASUREMENT ACCURACY TEST
3 4 Controller temperature (°C) 20.0
Indicating Temperature 20.0
1 19.7
pl 3 2 20.0
g2 & 3 19.8
8 " 9 E 4 19.9
. : 2 3 5 19.6
: . g g 6 19.6
5 6 § § 7 Ref. 19.6
& 8 19.6
19 i3 = 9 19.6
'q'é 10 19.6
§ 11 19.9
: 12 19.9
o 2 ? 13 19.9
FRONT Uncertainty of Measurement(+ °© C) 0.48

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMI
NOTE 2 : LOCATION 7 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY 1

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT -
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CERTIFICATE No : 22E0980 PAGE:10F2

REFERENCE No : 63904-1 .
Certificate of Calibration

EQUIPMENT : : pH METER
MANUFACTURER : DKK-TOA
MODEL : HM-25R
SERIAL No : 760205

ID No ' o EQL-183
CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.
; 30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY = : , PRASERT P.
CALIBRATION DATE : 02-Feb-22
APPROVED BY

ISSUED DATE : 02-Feb-22
RECEIVED DATE : 02-Feb-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E0980

PAGE:20F2
Calibration Report
EQUIPMENT pH METER
MANUFACTURER DKK-TOA MODEL HM-25R
ID No EQL-183 SERIAL NUMBER 760205
RECEIVED DATE 02-Feb-22 CALIBRATION DATE 02-Feb-22
AMBIENT TEMPERATURE 25°C«x1°C RELATIVE HUMIDITY 57 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I.  THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/
INSTRUMENT MODEL AT CERTIFICATE No DUE DATE
T R A P e LOT No S Rgea sy e o
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
'3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
5) BATH : 260014 1247 48074 21T9121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 2179129 14-Sep-22
7) STANDARD THERMOMETER 2560 Al4546 PSL-T0049/64 23-Nov-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT WITH pH ELECTRODE S/N: 002F0035MK
STANDARD pH UUC READING CORRECTION | ACTUAL READING| UNCERTAINTY OF| COVERAGE
BUFFER SOLUTION| ' MEASUREMENT FACTOR
(pH) (pH) (pH) (mV) & pH) k
4.007 4.01 -0.003 174 0.013 2.0
7.003 7.00 0.003 0.0 0.013 2.0
10.014 10.01 0.004 -172 0.014 2.0
2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uucC* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
9 0 (mm) Q) &0
25.003 2% 80 -0.097 0.21

UucC : UNIT UNDER CALIBRATION
THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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QUALITY CALIBRATION €O.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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. CERTIFICATE No : 22E0980
REFERENCE No : 63904-1

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

pH METER
: DKK-TOA
HM-25R
760205
et EQL-183
USED ITEM

TEST TECH CO., LTD.

PAGE:10F 2

30,32 RAMA 11 SOI 63, RAMA II RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

PRASERT P.

02-Feb-22

g 02-Feb-22

02-Feb-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E0980 PAGE:20F 2
Calibration Report
EQUIPMENT pH METER
MANUFACTURER DKK-TOA MODEL HM-25R
ID No EQL-183 SERIAL NUMBER 760205
- RECEIVED DATE 02-Feb-22 CALIBRATION DATE 02-Feb-22
AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY 57 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION _ :

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :- 3

SERTAL Neo/

INSTRUMENT MODEL LOT No CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
5) BATH 260014 1247 48074 2179121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 2179129 14-Sep-22
~ 7) STANDARD THERMOMETER 2560 Al4546 "PSL-T0049/64 23-Nov-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
. RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT WITH pH ELECTRODE S/N: 002F0035MK
STANDARD pH UUC READING CORRECTION | ACTUAL READING| UNCERTAINTY OF COVERAGE
BUFFER SOLUTION| MEASUREMENT FACTOR
(pH) (pH) (pH) (mV) (= pH) : k
4.007 4.01 -0.003 174 0.013 2.0
7.003 7.00 0.003 0.0 0.013 2.0
10.014 10.01 0.004 =172 0.014 2.0
2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uucH IMMERSION ‘CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
6Y) QY] (mm) &) &0
25.003 25.1 80 -0.097 0.21

UUC : UNIT UNDER CALIBRATION

THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

NS NeensTS RS
27 RS CATIBRATION 0049

CERTIFICATE No : 21E11277 PAGE:10F2
REFERENCE No : 63049-1

Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER : TOA DKK

MODEL : HM-41X

sﬁRIAL No 5 784787

ID No 3 EQL-199

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA II RD,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : | PRASERT P.

CALIBRATION DATE : 15-Oct-21
APPROVED BY

ISSUED DATE : 15-Oct-21
RECETVED DATE : 15-Oct-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21E11277 PAGE:2 OF 2
Calibration Report

EQUIPMENT pH METER

MANUFACTURER TOA DKK MODEL HM-41X

1D No EQL-199 SERIAL NUMBER 784787

RECEIVED DATE 15-Oct-21 CALIBRATION DATE 15-Oct-21

AMBIENT TEMPERATURE OS5 EEN S RELATIVE HUMIDITY 5 1%RH+10%RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
) WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :-

; SERIAL No/
INSTRUMENT MODEL BT ey CERTIFICATE No DUE DATE
o~ i o o LOT No _— -
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION - 00651-08 CC718727 - 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 - 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
5) BATH 260014 1247 48074 21T9121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 2179129 14-Sep-22
7) STANDARD THERMOMETER 2560 Al4546 PSL-T0049/64 23-Nov-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA. )
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) :
RESULT OF CALIBRATION : ADJUSTMENT
1. DISPLAY UNIT WITH pH ELECTRODE S/N: 903F0008MK
STANDARD pH UUCREADING CORRECTION | ACTUAL READING| UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) (mV) & pH) k
4.007 4.01 -0.003 177 0.013 2.00
7.003 7.00 0.003 0 0.013 2.00
10.014 10.01 0.004 -177 0.014 2.00
2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
Y] CO (mm) O &*0)
25.008 25.0 80 0.008 0.21

UUC : UNIT UNDER CALIBRATION 8
THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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Preventive Maintenance
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Operational Qualification (0Q)
ATIVAOUANIMAT O

FRONT =

1. Quick clamping device with wedge
2. Kjeldatherm digestion tube

3. Holder for steam inlet tubing

4. PTFP-Inlet tubing, steam

5. Vilon-cone -

6.  Clamping for glassware

7. Screw cap GLI18 with silicone seal
8. PTFP-Inlet tubing, NaOH

9. PP-Distributor with PP-threaded joint
10.  Distribution head, glass

t1.  Screw cap GL32 with silicone seal

12.  Distillation condenser

13.  Screw cap GL14 with plastic screw connection

14.  Display

15.  Keyboard, chemical-resistant
16. Main switch, green

17.  Ventilation valve

18.  Distillate outlet tubing

19.  Erlenmeyer flask

20.  Platfrom

21.  Drip tray

PASS

RERNERARAEAREAEIRAEARAAREEN

FAIL

Do bodooooooooooooag

N/A

[
L]
]
[
[]
[
[
[
L]
L]
[
[
[
L1
[
[l
[
L]
L]
L]
[l

14

15

16

17

15

18

20
21

REMARK




PASS FAIL N/A REMARK

22, Tubing reduction IZ[ 1 L]

23.  Silicone tubing 6x10 mm. L] L]

- 24.  PP-distributor with PP-thread V1 ] ]
25. SKT-v-alve (built in with brass fitting) V1 [] L]

26.  Silicone tubing 8x16x80 mm. v L1 L]

27.  Steam generator [Z[ D D

28.  PTFE-inlet tubing NaOH v L] L]
29.  Silicone tubing 8x16 for cooling water inlet v L] L]

= 30. Silicone tubing 8x16 for cooling water outlet V] L] L]
31.  Viton-tubing 6x12*50 mm. v L] [

_ 32.  Silicone tubing 4x7 mm. L] L] M

510aZDIAMIAT IV

FY A
VUNBUNITUTNIT

ns29a0usz U 1WA (Electrical Test)

4 o 4
O anudmun e unsenuns g

nszue Tvin T4

)

A5 I9AOUANTMATOY (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor

Steam generator

Tubing

0 0 @ O 08 0 0O

Viton cone

§153980U Function 1311914 (The FunctionTest)

srUVAUAYAILAUAURUYBS Steam
¥
SEUUMTIANI UG Sample Tube

LUVMITIAN Na OH

0 O O O

3
F¥UUNIT Suction A9 Sample Tube LAY Receiver



PASS FAIL N/A REMARK

5. PUMP

B Pump H,O Steam |Z[ L] D
- Non-Retum Valve | Ol L]
. Pump H,0 Sample v 0l L]
- Non-Return Valve % L] L1
v Pump NaOH IZI ] ]
- Non-Rutum Valve | L] L]
- Pump saction v L1 L]
- Non-Ruturn Valve %] L] L]

= 6. The F0110\;ving Program Run :
Addition 1,0 0-99 sec. V] ] ]
Addition NaOH ~ 0-99 sec. [ ] []
Addition H,;BO,  0-99 scc. V1 [] V1
- Reaction Time  0-99 min ] Ul L]
Distillation Time  0-99 V1 [ []
- Steam Capacity ~ 30%-100% |ZI L__] D
Suction Time 0-99 sec. | ] L]
The Instrument is in perfect technical shape | L] L]

Remark :

Engineer : |
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Other error messages

Error message Measures

[Wait for steam]

Message disappears as soon
as stand-by is reached

Add sol. » 1min
Continue=Enter

Check programming

Enter=coniinue of interrupted
program
Reset=Standby-mode

Pregram
undefined

Check programming

Excess steam
pressure

Switch the system off and call
service

[ Senscr error J

Switch the system off and call
service

11



QUALITY CALIBRATION CO.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
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CERTIFICATE No : 21T9570 PAGE:10F2
REFERENCE No : 62576-2

Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER :

MODEL : SUP IV

SERIALNo :

TD No : EQL-056
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY . : TEST TECH CO., LTD.

30,32 RAMA 1T SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 23-Sep-21
APPROVED BY

ISSUED DATE : 27-Sep-21 .
RECEIVED DATE : 23-Sep-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
- QUALITY CALIBRATION CO., LTD.

F-GOIOREV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 21T9570 PAGE:2QF2
Calibration Report

EQUIPMENT 2 WATER BATH

MANUFACTURER 8 - MODEL B SUP IV

ID NUMBER EQL-056 SERIAL NUMBER g -

RECEIVED DATE 23-Sep-21 CALIBRATION DATE 23-Sep-21

AMBIENT TEMPERATURE 2 FRCEEEIRSC RELATIVE HUMIDITY 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION _

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 21T6761 05-Jul-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

H GENERAL INFORMATION 5
Overall Variation of Ambient Temperature around the Bath (°C): 2.2
A Overall Variation of Line Voltage (V) : 1
' Instrument Condition : Normal
PROBE INSTALLATION Bath Inner Size (W*L*H) : 59*35*20 cm
POSITION IN THE BATH
BATH PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
9 &9 O QY] &°C) &Y (6]
83.0 83.0 83.0 83.05 0.02 0.05 0.07
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 £°0)
83.0 83.0 83.03 83.06 83.07 - 83.03 83.08 0.14

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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Metrological Center
SCI ECO Services Company Limited

©ISCG
\ ) 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 ERESRTIEN D2gt
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T220021 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room ) .

Manufacturer

Model

Serial No.

Customer Code : EQL-167

ID No. T1447A1

Customer Test Tech Co.,Ltd

30,32 Rama II Soi 63, Rama II Rd., Samaedam,

Bangkhunthian Bangkok 10150

Customer Location : LABORATORY FLOOR3

Date of Receipt : 12 January 2022
Calibrated By : Watcharapon Sangtong (Technician )
Approved By s _ / Sujjar Naknakred ( Site Calibration Manager )

Date of Issue 19 JAN 2022

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64
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| gAYy - Metrological Center
@ ' SCG SCI ECO Services Company Limited

. i . NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T220021 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 19 January 2022
Environment : Temperature : 24.2-26.8 °C

Line Voltage : 221.6-225.5 V
Relative Humidity : 55-65 %RH

o Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T210009 31 January 2022
DATA LOGGER 34970A T149 T210009 31 January 2022

3. This certificate is traceable to : :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good

Equipment Description :
Time Constant 1 Hour 30 Minute At 3 °c
Fresh Air Damper |:| Open DMin I:I Medium |___| Max
Close
) Not Available
5. Adjustment :
() without adjustment ( X ) after adjustment

Approved By,

FM-L15 117/15-05-63
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Metrological Center

VAR '
- @ ‘ SCG - SCI ECO Services Company Limited

. . . NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T220021

Page 3 of 4

Calibration Report

15F
|
10A |
i I 3A
l ‘
| F6A ?
! ’,
8F, P 4F }
— § : 1 e
H l\\ I g
13A | \. U e s 9A] _ _ __ 12F_
~~~~~~ /
, , | _ 14A
’ 1IF”} 1C !
7 ' |
4 1
’ '
/ i
v\ (A ! o
| g
TF.¢ 5A
C=Centre, F=~CentreofFace, A=Comer, E= Cer}tre of Edge
1C = TNIi61 11F = TN171
2A = TNI162 12F = TNI172
3A = TNI63 13A = TN173
4F = TNI164 14A = 'TN174
5A = TN165 15F = TN175
6A = TNI166
7F = TNI167
8F = TNI168
9A = TNI169
10A = TN170
Approved By,

FM-L15 117/15-05-63
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@ , SCG Metrological Center
W . SCI ECO Services Company Limited

- 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CRLERATION G540

Certificate No. T220021 Page 4 of 4

Calibration Repbrt

Measurement Results:

Average Standard Reading at each position (OC )

Calibration Point TN161 | TN162 | TN163 [ TN164 | TN165 | TN166 | TN167 | TN168 | TN169 | TN170

. 3 3.15 3.01 3.03 3.25 3.15 3.32 3.15 2.50 3.02 | 293

TN171| TN172| TN173 | TN174 | TN175

2.99 2.47 2.60 2.95 2.60

Chamber ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting (QC ) Average (°C )} | Stability &OC ) | Uniformity (OC) Uncertainty (iOC )
Min , Max Average Factor k
3.0 029,31 3.0 2.94 0.47 1.02 0.93 2.00

* The quoted uncertainty exclude " uniformity "
The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor ¥ which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By.

FM-L15 117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

WISCG
\ ) 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 EGCERRIITN TS

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
|

Certificate No.T220242 : Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer -: =

—.Model g =
Serial No. g =

Customer Code : EQL-181

ID No. : T0399A5

Customer : Test Tech Co.,Ltd
30, 32 Rama II Soi 63, Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150

~ Customer Location : LABORATORY FLOOR 4
Date of Receipt : 3 February 2022
Calibrated By : Watcharasak Puttarat (Technician )

Approved By i [ Boonchai Suriyawong (Site Calibration Manager)
7 1FFB 077

Date of Issue

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
‘not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64
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7Ay, Metrological Center
@ I S CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. e

Certificate No.T220242 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 7 February 2022
Environment : Temperature : 16.4-17.9 °C

Line Voltage : 221.4-230.2 V
Relative Humidity : 55-65 %RH

““Condition of this results of calibration :

1. Thisequipment was calibrated by insert 15 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN141-TN150 T210743 21 April 2022
TC TYPET TN151-TN160 T210743 21 April 2022
\ DATALOGGER  34970A - T150 T210743 21 April 2022

3. This certificate is traceable to : 1
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 20 Minute At 3 0C
Fresh Air Damper [ _| Open EIMin I:] Medium D Max
I:l Close ,
[X]Not Available
5. Adjustment :
( X ) without adjustment () after adjustment

Approved By I

FM-L15117/15-05-63
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Metrological Center

VORY
@ l SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. SAL RISk 128

NSC-TISI-TIS 17025

Certificate No. T220242

Page 3 of 4

Calibration Report

C=Centre, F = Centre of Face,

15F
I
10A I :
! T | 3A
1 : e
| 16A
i1 P
- 8F, i1 4F
: o g
: L
1340 L 9A 12F
I ,‘:t ---------------
-, 14A
’ .~ |
’ 11F7; 1C :
{ ¢ ' l
V4 1
’ 1
7 1
2A / | 7
I oA
7F.7 5A

A =Corner, E =Centre of Edge

1C = TNI141 ~12F = TNI152
2A = TN142 13A = TNI153
3JA = TNI143 14A = TN154
4F = TNI144 15F = TNI155
5A = TNI45
\ 6A = TNI146
7F = TNI147
8F = TNI148
9A = TNI149
10A = TN150
11F = TNI1s51
Approved By I

FM-L15117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T220242 Page 4 of
Calibration Report
Measurement Results
Average Standard Reading at each position (OC )
Calibration Point |[TN141/TN142{ TN143| TN144 | TN145 [TN146TN147, TN148|TN149|TN150
3.0 3.03 2.89 2.89 3.39 2.90 3.05 | 3.02 3.00 2.89 3.13
TNI151{TN152{ TN153| TN154 | TN155
1 323 | 320 | 325 | 293 | 3.17
Chamber ( Cooling Room ) Temperature Distribution
" Reading (OC ) 5 - o Coverage
Setting (C ) Average (oC) | Stability (+ C) | Uniformity ( C ) [Uncertainty (+ C)
Min, Max | Average Factor k
3.0 27,33 3.0 3.07 1.09 1.30 1.50 2.00

* The Acuoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By._

FM-L15117/15~05-63
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