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i Arsenic Digestion, Hydride Generation/Atormic Absorption
Spectrometric Method®
2 Biochemical Oxygen Demand 5-Day BOD Test, Azide Modification Method?
3 Cadmium Digestion, Direct Air-Acetylene Flame Method®
4 Chemicat Oxygen Derand Closed Reflux, Titrimetric Method®
5 Color ADMI Weighted-Ordinate Spectrophctometric
| Method®
6 Copper : Digestion, Direct Air-Acetylene Flame Method®
7 Cyanide i Distillation. Colorimetric Method™®
.8 Formaldehyde Distitlation, Colorimetric Method'
9 Free Chlorine lodometric Method”
10 | Hexavalent Chromiumn Colerimetric Method™
A Lead Digestion, Direct Air-Acetylene Flame Method®
12 Manganese Digestion, Direct Air-Acetylene Flame Method™?
13 Mercury Digestion, Cold-Vapor Atomic Absorption
! Spectrometric Method®
14 . Nicket Digestion, Direct Air-Acetylene Flame Method*?
15 | Oil & Grease - 1) Liguid-Liquid, Partition-Gravimetric Method?
2) Soxhlet Extraction Method*
16 } pH Elactrometric method™
17 !'Pnenols Distillation, Direct Photometric Method®
18 | Selenium tigestion, Hydrde Generation/Atormic Absorption
. Spectrometric Method *
19 | Sulfide 1) lodometric Method ?
2) Methytene Blue Method?
20 Temperature Laboratory and Field Methods®
21 | Total Dissolved Solids Dried at 180 °C**
22 | Total Kjeldah!l Nitrogen Macro-Kjeldahl Method ”
23 i Total Suspended Solids Oried at 103-105 °C 4
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24 Trivalent Chromium...
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24 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method: Calculation™
25 Zinc Digestion, Direct Air-Acetylene Flame Method®
BNE1581989

1. anesdmnssufanndonuilssimelne. dfiohnreidudy. furiadal AU
Fauuinsium, 2547

2. APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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1. JﬂLiﬁxﬂ'}Lﬁa - pH - Standard Methods for the
(water and wastewater) 4.0 to 10.0 Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500-H* B

- Total suspended solids (TSS) - Standard Methods for the
5.0 mg/l to 1 000 me/t Examination of Water and

Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,

part 2540 D
- Copper (Cu) - Standard Methods for the
0.030 mg/l to 5.00 me/l Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 3111 B and part 3030 E

- Biochemical oxygen demand - Standard Methods for the
(BOD) Examination of Water and
5.0 mg/l to 2 000 me/l Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,
part 5210 B and part 4500-0 C

L2

avui 1 aasiudl 19 gateu w.e. 2562 W 1/2
NFENsNgRAMNTIN drdnainasyusdndudonaiving sy




MeazRyauuungluiusasiesljifinsvaseu
Tufuseana®l 20T191/1169

WNBLANTT U0 nagay 0240
anuniesliiBnis . B ans O wongowit O esn O wndeud
ANUVININRZDY TIEATNATDU Fmeau
amnAaunnday
2. ﬁqLﬁ'a (wastewater) - Chemical oxygen demand - Standard Methods for the
(COD) Examination of Water and
40.0 to 4 000 me/t Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 5220 C
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
FRAM PATEANAKARN RUAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 16350
TELO-2717-M100-27  FAX.0.2719.9484
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NSC-TISI-TIS17025

CALIBRATION G008

Cert.No.: 20CH534
Page.: 1of 2

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

Issue Date :

pH Meter
Eutech

pH510

293152
pHM-03

Used ltem

07 April 2020
08 April 2020
2004-0121DC-2

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13, Talad Kwan,
Mueang, Nonthaburi 11000

(25 = 2.5) °C
(50 = 15) %

In - house method

CP-CH5 : based on direct measurement by
using standard voltage calibrator and
ceriified reference material (CRM)

Uthen Kankawi

Wl

) Pornthippa Tameyakul

Approved Signatory

10 Aprii 2020

The Uncertainties are for a confidence probability of approximately 95%

This certifivate may tot be reproduced other than in (4], exeept with the pEior wrillen

Approval of the head of Corporate Services 3 ¢ Bquipment Calibration and Testing Services.




Cert. No.: 20CHSB34
Page.: 20f2
Conditign of this calibration result
1. Reference Standard Instrument :-
Instrument Mode! Serial No, iD No. Cert. No. Due Date
1} Dacument Process Calibrator 753 43160066 130RCQ92 19E1939 21 May 2020

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

2. Certified Reference Materials : The measurement results are {raceable to SI through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 677227 12 Mar 2022
pH 6.987 CPA chem 672465 12 Mar 2021
pH 10.009 CPA chem 672464 12 Mar 2021

3. This certificate was certified only for the instrument we calibrated.
4. This result of calibration was found accurate as shown on date and place of calibration only.

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH r:V mv pH (zmV) k
pH Meter 4.00 177.48 177.5 4.00 0.11 2.62
S/N.: 293152 7.00 0.00 0.1 7.00 0.11 2.52
10.00 -177.48 -177.3 10.00 0.11 2.52
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {4,7,10)
Unit Under Standard pH Actual pH [ Actual mv Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) €3] k
pH Electrade 4.008 4.01 153.0 0.0086 2.05
SIN.: 29091 £.987 5.99 -19.9 0.011 2.00
10.009 10.01 -193.3 0.013 2.00

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

-000o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES -

5344 PATTANAKARN ROAD 801 18, SUANLUANG. SUANLUANG BANGKOK 10250 by
TELOW2TT-3000-27 - FAX, 027199484
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CALIBRATION 0008

Cert. No.: 20TM1328
Page.: 1 of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

iD No. :

Submitted hy :

L.ocation :

Received Order :
Calibration Date :

Ambient Temperature ;

Relative Humidity :

Calibrated by :

Approved by ;

(v} Malee Butkruea
{ ) Suwit Imjai

Issue Date :

( /) Pornthippa Tameyakul

Incubator
Memmert
BM 500
D593.0342
CHl-002
Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthahburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000
Room No. 204
7 July 2020
7 July 2020
(26 +£10)°C
(80 £ 30) %
Tawatchai Pama

Waly -

Approved Signatory

20 July 2020

The Uncertainties are for a confidence probability of approximately 95 %

Fhas certificate may mot he teprodiieed other tap in full, except witl: the prior writlen

Appravat al U head of Corporate Servives 3 Pguipment Calibgazion sl Testing Servives




Equipment : Incubator Cert. No.: 20TM1328
Condition As-Received : Used Item Page.: 2¢of 3

Reference : 2007-00840C-4
Procedure Used -

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY41021843 20LM1 NIMT, NIST 29 Dec 2020

2. This certification is traceable to the S| unit.
3. This certificate is valid only to the item calibrated on date and place of calibration.
Remark : NIMT : National Institute of Metrology Thailand.
NIST : National Institute of Standards and Technology, The United State of America.

Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
o Beginning Finished
1, \ Temp. { °C ) 23 22
REL.Humid. { % ) 53 46
° ° AC Supply { Volt ) 224 224
3 {ref.}
H (3 | H/2 $
5 J- 7 Position : |Ref. Std./ID No.;
WiE 7 U </ / K 18-04RTD-01
5" 2 18-04RTD-02
Probe Installation Details ; Dimension of Chamber : A N...j‘BT%RIQ'Qﬁ_
a= 50 ocm D= 040 m 5 .| 18:04RTD-05
b= 50 com W= 056 m 6 | 18-04RTD-06
c= 50 om H = 048 m T ] 18-04RTD-07
Capacity = 0.41  m® o8| 18:04RTD-08
9 (ref.) 18-04RTD-09




Equipment : Incubator Cert. No.: 20TM1328
Condition As-Received : Used ltem

Page.: 3 0of 3
Reference : 2007-00840C-4
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting { Reading stability uniformity Variation Factor
(C) {°cH (°C) {(£°C) (°C) (°c) (£°C) k
35.0 35.0 35.0 0.040 0.61 0.83 0.30 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref))
35.0 35.055 | 34.821 | 35.015 | 34.889 | 35.075 | 34.768 | 35.146 35.625 35.326

Average” : The average of 30 values in each position,

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Un#t Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3t EQUIPMENT CALIBRAFION AND TESTING SERVICES
ST PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

b
0

i

A

TEL. 027173000227 FAX. 0-27 149484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order ;
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( ,) Pornthippa Tameyakul

(/) Malee Butkruea

Issue Date :

Hot Air Oven

France Etuves

Xuossg

P427

CHO-003

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13,
Talad Kwun, Mueang,

Nonthaburi 11000

Room No. 303

7 July 2020

7 July 2020

(26 10)°C

(50z30)%

Suwit Imjai

ol -

S
SN

"IGJ,HIII\\‘\\‘

s

N

i)

NSC-TiSI-TIS17025
CALIBRATION 0008

Cert. No.: 20TM1181
Page.: 1 of 3

Approved Signatory

20 July 2020

The Uncertainties are for a confidence probability of approximately 95%

Thas cerntcate may ot be fepruduved other than in (wll except with the prior writen

Approval of the head of Corporate Services 3

Eyuipment Cabhrstion aind Testing Services,




Equipment :

Condition As-Received ;
Reference :

Procedure Used -

Hot Air Oven
Used Item
2007-00840C-1

Cert. No.: 20TM1181
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT(02 according to direct measurement

method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

instrument

Seriai No.

Cert. No, Traceable Due Date
1} Data Acquisition MY44067817 18LM4 NIST 13 Jul 2020
2 } Data Acquisition MY41021843 200LM1 NIMT, NIST 29 Dec 2020

2. This certification is traceable to the S| unit.
3. This certificate is valid only to the item calibrated on date and place of calibration.
Remark : NIST : Nationa! Institute of Standards and Technology, The United State of America.
NIMT : National Institute of Metrology Thailand.

Result of Calibration ;-  (*) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setfing :

Close Environment during calibration
" | Beginning Finished
fz \ Temp. (°C) 32 29
REL Humid. { % ) 45 51
4 © ° AC Supply ( Volt ) 220 220
S {ref.)
H ?6 :l Hia $
s j 7 Ref. Std./ID No.. @
il Wiz 'b’zjj‘c/b / Calibration Point
e Position : {104) °C {180} °C
W 1| 19-15RTD-01 | 18-04TC-01 _
2 | 19-15RTD-02 | 18-04TC-02
"3 | 19-15RTD-10| 18-04TC-03
Probe Instaliation Detaiis : Dimension of Chamber : 4 19-15RTD-O4 © 18-04TC-04
as 50 om D= 038 m 5 | 19-15RTD-05| 18-04TC-05
b= 50 om W= 040 m 6 | 19-15RTD-06 | 18-04TC-07
c= 50 om M= 040 m 77 | 1e1sRTD07 | 1804TC08
Capacity = 0.088  m? 8 | 19-15RTD-08 | 18-04TC-09
9 (ref) | 19-15RTD-09 | 18-04TC-10

Wl -




Equipment : Hat Air Oven Cert. No.: 20TM1181

Condition As-Received : Used ltem Page.: 30of 3
Reference : 2007-00840C-1
Resuylt of Calibraticn :- (™) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuce Temperature Temperature Overall . Coverage
. . L . i . . |Uncertainty
Point Sefting | Reading stability uniformity Variation Factor
(°C) {°C) {°C) (x°C) (°C) {°c) {£°C ) K
104.0 104.0 104.0 0.081 0.74 1.2 0.42 2
180.0 179.0 172.0 0.43 2.5 2.7 1.2 2
Calibration Measured Temperature ( °C)
Point Position
(°C}) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.914 | 104.144 | 104.194 | 103.501 | 103.476 | 103.447 | 104.518 | 104.040 | 104.124
180.0 178.857 | 180.061 | 179.558 | 179.686 | 180.733 | 179.373 | 180.327 | 180.831 | 178.602

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

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

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

The reporied uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) g\wﬁ
CORPORATE SERVICES 31 EQUIFMENT CALIBRATION AND TESTING SERVICES YRNT
53444 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 19250 RZAN

FAX.0-2789.9484

TEL. 0-2717-3000-27
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NSC-TISI-TISiT025
CALIBRATICH 0006

Cert. No.: 20TM1182
Page.: 1 of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No.:

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul

('/ ) Malee Butkruea

Issue Date ;

Water Bath

Memmert

WB 22

[505.0053

WAB-01

Envirenment & Laboratory Co.,Ltd.
40 30i Liangmueangnonthaburi 13,
Talad Kwun, Mueang,

Nonthaburi 11000

Room No. 303

7 July 2020

7 -8 July 2020
{26+10)°C
{50+£30)%

Suwit Imjai

Wall, -

Approved Signatory

20 July 2020

The Uncertainties are for a confidence probability of approximately 95%

This cerbiiwate may net be seproduced oraer than i udl exeept winli the pron writien
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Equipment : Water Bath Cert. No.: 20TM1182
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2007-00840C-2

Procedure Used -

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct

measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer { IPRT ).

The temperature scale used was based on |TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceabie Due Date
1 ) Data Acquisition MY44067817 19LM4 NIST 13 Jul 2020
2. This ceriification is traceable to the S| unit.
3. This certificate is valid only to the item calibrated on date and place of calibration.
Remark : NIST : National Institute of Standards and Technology, The United State of America.

Result of Calibration :- { *) Without Adjustment
Function of UUC*: Temperature Source
Environmental AC Voltage Supply
(°C) ( %R.H.) ( Volt )
Beginning of Calibration 32 43 220
Finished of Calibration 32 53 219
Positi Ref. Std.,
ion :
osition D No.
1 70RC143
1 2 2 7O0RC144
5(ref.)
4 3 . 3 70RC145
................ 4 70RCT46
5(ref.) 7O0RC147
Front




Equipment ; Water Bath Cert. No.: 20TM1182

Condition As-Received: Used ltem Page.: 3of 3
Reference : 2007-00840C-2
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
This instrument was Controller by Omron Made| ESCC
Calibration uucr uuc Average* Standard Reading ( °C )
point Setting Reading Position
(°C) {°C) {°C) 1 2 3 4 5 (ref.)
44.5 44,5 44.5 44.565 44,575 44569 44,574 44.596
60.0 60.0 60.0 £0.086 60.085 60.070 60.074 60.095
Callbr:atlon Uniformity Stability Uncertainty Coverage
point Factor
(°C) {°C) (£°C) {£°C) k
44.5 0.059 0.027 0.15 2
60.0 0.075 0.035 0.15 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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CALIERATION 0008

Cert. No.: 20TM1644
Page.: 10of 3

Certificate of Calibration

Equipment ; ‘ Incubator
Manufacturer ; Songserm Intercool
Model : -

Serial No. : -
ID No. : CHI-001

Submitted by : Environment & Laboratory Co.,Ltd.
40 Sol Liangmueangnonthaburi 13
Talad Kwan, Mueang,
Nenthaburi 11000

Location : Room No, 301

Received Order : 19 August 2020
Calibration Date : 19 August 2020

Ambient Temperature : (2610 )°C

Relative Humidity : {50+30)%

Calibrated by : Kunchit Promprat

Approved by : Qmalb. :

Approved Signatory

( ) Pornthippa Tameyakul
(/ ) Malee Buikruea
{ ) Suwit imjai

Issue Date ; 26 August 2020

The Uncertainties are for a confidence probability of approximately 95%
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Equipment ; Incubator Cert. No.: 20TM1644
Condition As-Received : Used ltem Page.: 2 of 3

Reference : 2008-04010C-2
‘Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according 1o direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No, Traceable Due Date

1) Data Acquisition MY44067817 20LM8 NIST, NIMT 29 Jul 2021
2. This certification is fraceable to the S| unit.

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

Remark : NIST : National Instituts of Standards and Technology, The United State of America.
NIMT : National Institute of Metrology Thailand.

Resuit of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Environment during calibration Paosition : | Ref. $td./ID No.:
i . | Beginning Finished 1 19-15RTD-01
Temp. (°C ) 28 28 2 19-15RTD-02
REL.Humi. (% ) 51 60 3| 19-16RTD-03
AC Supply ( Volt ) 220 220 oA | 18-15RTD-04
5 | 19-15RTD-0S
aé .8 | 1916RTD-06
) 7 .| 19-15RTD-07
i 8 | 1915RTD08
9 (ref.) 19-15RTD-09
oo 10| _19-18RTD-10_
.| ezl S| sRTD2AY
2 12 15RTD2!1_2
> 1 13 15RTD2/13
....... W2 7
v 1 ° Dﬁfi/
—
Dimension of Chamber ; Probe Installation Details :
D= 0.60 m a= 10 cm
W= 0.60 m b= 10 cm
H= 1.2 m c= 10 cm

Capacity = 0.43 m?




Equipment : Incubator Cert. No.: 20TM1644
Condition As-Received : Used Htem

Page.: 30f 3
Reference ; 2008-04010C-2
Result of Calibration :- {*) Without Adjustment
Function of UUC* ; Temperature Source
Calibration| uwuUcC* uuc Temperature Temperature Overall Uncertaint Coverage
Point Seiting | Reading stability uniformity Variation y Factor
(°C) (’C) | (°Cc) (x°C) {°C) (°C) (£°C) k
20.0 200 20.0 0.31 0.40 0.97 0.44 2
Calibration Measured Temperature { °C )
Point ( °C ) Position
20.0

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

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

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TEL. 0-2717-3000-27

FAX. 0-2719-94%4 CALIBRATION 0063

Cert.No,: 20MM439

Certificate of Calibration Page.: 1 of 3

Equipment :

Manufacturer :

Electronic Balance

Mettler Toledo

Model ; AL204

Serial No, : 1228510730

ID No. : ANB-002

Submitted by : Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 304

Received order : 7 July 2020

Calibration Date : 7 July 2020

Ambient Temperature ; 15 °Cto 40 °C

Relative Humidity : 30 % to 80 %

Calibrated by : Tawatchai Pama

Approved by : m ‘

Approved Signatory

() Pornthippa Tameyakul
/) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 20 July 2020

The Uncertainties are for a confidence probabitity of approximately 95%

This certifivate may not be reproduced other than in fudl, cxvepl witl the preor writien

Approvat of the hesd of Corporate Serviees 3« Equipment Caibration and Festing Services




Equipment : Electronic Balance Cert.No.: 20MM439
Condition As-Received : Used item Page: 2 of 3
Reference : 2007-00840C-8
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OBO01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

instruments Model] Serial No. iD No. Test report No. Due date
1) Standard Weight Set (E2) D-72336 $0602134 70RCO67 MM-0053-20 27 Apr 2022
2) Standard Weight Set (E2) - B129177491-7  70RC233 MM-0054-20 27 Apr 2022

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the Internationa! System of Unit maintained at:-
- National Institute of Metrology (Thailand).
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration

Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) {g) (g) (mg} (k)
100 100.0005 -0.0005 0.20 2.04
200 200.0012 -0.0012 0.30 2.00
After Adjustment ;
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00008
200 $.00009




Equipment : Electronic Balance Cert.No.: 20MM439

Condition As-Received : Used ltem Page: 3 of 3
Reference : 2007-00840C-9
Result of calibration 2 3 2 3 t
2. Effect of off center loading ! 1 909
A mass of 100 g was placed to various position on the pan. 2 : . : @
The weighing machine reading error obtained is given in the table Fronl Front Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading
(9) (g} (g) {g) (g) (g)
-0.0001 -0.0001 0.0000 +0.0001 +0.0001 0.0002
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g) (tmg) (k)
Unload 0.0000 0.0000 0.15 213
0.2 0.2000 0.0000 0.15 2.13
0.5 0.5000 0.0000 0.15 213
2 2.0000 0.0000 0.15 213
5 5.0000 0.0000 0.15 213
10 9.9999 +0.0001 0.15 213
20 19.9999 +0.0001 0.16 2.1
50 49,9999 +0.0001 0.17 2.09
100 99.9997 +0.0003 0.20 2.04
150 149.9998 +0.0002 0.29 2.00
200 199.9998 +0,0002 0.30 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %.
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CALIBRATION 0008

Cert. No.: 20TM1329
Page.: 1 0f 3

Certificate of Calibration

Equipment :
Manufacturer :
Modei :

Serial No. :

iD No.:

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature ;

Relative Humidity :

Calibrated by :

Approved by :

() Pornthippa Tameyakul

(v ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Autoclave

Rexall

LsS-2D

04131

AUT-01

Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang,

Nonthaburi 11000
Room No. 205

7 July 2020
7 July 2020
{(26£10)°C
{(50£30)%

Tawatchai Pama

Maly -

Approved Signatory

20 July 2020

The Uncertainties are for a confidence probability of approximately 95%

This centificate many not e repradoced wiher thaa in (il exeepl with the prioy written

Approval of the bewd of Corporate Services 3@ Biquipment Calibration and Testing Servicds.




Equipment : Autoclave Cert. No.: 20TM1329
Condition As-Received : Used Iltem Page.: 20of 3
Reference : 2007-00840C-7
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY41021843 20LM1 NIMT, NIST 29 Dec 2020
2. This certification is traceable to the S unit.
3. This certificate is valid only to the item calibrated on date and piace of calibration.
4. This result of calibration covers laboratory autoctaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical

or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Remark : NIMT : National Institute of Metrology Thailand.
NIST : National Institute of Standards and Technology, The United State of America.

Result of Calibration :- {*) Without Adjustment
Function of UUC* ; Temperature Source
. Environmentai
TN B ] (°C) [ (%RH) ] (Volt)
—— Beginning of Calibration 31 62 226
@ Finished of Calibration | 32 61 224
3
1 Position Description Ref. Std.
— Thermocouple

2 1= Center of chamber 18-04TC-01
~— e e enter of chamber | Te-U

_ 2= |Temperature sensor | 18-04TC-02
3= |[Exhaust port 18-04TC-03




'Equipment :

Autoclave Cert. No.: 20TM1329
Condition As-Received :  Used item Page.: 3of 3
Reference : 2007-00840C-7
Result of Calibration :- (™) Without Adjustment
Operating parameter Set ; Temperature= 121 °C
Sterilization period = 15 minute
UUF:* UU(.:* y Average* . Stability Press‘ure Uncertainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(°’c) (°C) {°c) (£°C){{kglem*)| (£°C) k
1 121.587
121 - 2 121.430 0.82 1.1 1.2 2
3 121.382

Average* The average of 30 values in each position,

- Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity .
The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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