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Environment & Laborarory Co., Ltd. £
40 Soi Liangmueangnonthaburi 13, Talad Kwan, M : 3
[ 169-0714 2969 ] 2526-1149 | Y F:
T —— e e )
FESTING 8248 o
Analysis Report
Customer Name :  {yanaainiiya aara o1sdu-swdiin Page 1of1
Address 229 UUETITY LTI ReportNo: 211213057
wathpriu n3emme 10330
Tel :  0-2253-1755 Fax: -
Sampling Source HAYARADIATYA AR a15AM TIATIH
229 QUUINTTY 1YL AR NTIMNG 10300
Sampling Date 13-Dec-21 Sampling Method Grab
Received Date 13-Dec-21 Sampling By Admin-EnviLab
Testing Date Approved Date 24-Dec-21
Item Unit Method of Analysis Result
Sample Name Aaultassul wavHUsY L Standard
Sample Type Wasiewater Wastewater
Analysis No. 211213057 211213058
Sampling Time 2:50 PM 3:00 PM
Physical Appearance Twbid vellow Turbid yellow
odowur sediment sediment
pHat 25 deg C - APHA:4500-H(B) 6.9 7.4 5.09.0
BOD 5Days* ~ mgL  APHA4500-0(C)S210B 134 330 <40
TSS  mel APHA:2540 D 82.7 85.0 <50
4FatOil & Grease mgL ~ APHA:S20B 31 07 <20
#N-TKN  mgLN APHAA4500-Norg(®) 45 18 <40
#Coliform, Fecal  MPN/I00mL  APHA:9221E >160.000 >16.000 .
Sundard . TMMANRIFIAURIAT 3119910011 NN HANIATIINNA AW TR NI RNTETIIR tas §anaden
.1.2548 o dizan a
Remark :  AAPHA : Sundard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23rd Edition 2017

#: " Test marked # in this report are not included in the TISI Accreditation Schedule for our Laboratory "
* Add AUT of Nitrification mhibitor
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Analysis Report

Customer Name :

HAYARADIAIYA AT F1AU-I AN Pagelof 1
Address 229 QUUNIIEY LIV Report No: 211213059

Ay ngamnA 10330

Tel :  0-2253-1755 Fax: -
Sampling Source * fdyanaoiaisya aed asdu wdE

229 auMAIAN wwRAT wathpriu ngamna 10300
Sampling Date t 13-Dec-21 Sampling Method * Grab
Received Date : 13-Dec-21 Sampling By Admin-EnviLab
Testing Date Approved Date 24-Dec-21
Item Unit Method of Analysis Result
Sample Name tiieriausyunuasvassung Standard
Sample Type Wastewater
Analysis No. 211213059
Sampling Time 3:10PM
Physical Appearance Turbid yellow sediment
pHatsdepC 2 ... &wsaseodey @000 B 23
BOD 5 Days* mg/L APHA:4500-0(C)5210 B 31.0 <40
Iss weL APHA2MOD 0000000000300 0 0
#Fat.Oil & Grease - mg/L API-'IA« 5520B 9z =0
ik ... .. I il ke L N ... A
#Coliform, Feca MPN/100 mL APHA:9221 E o >16.000 -
Standard : TVHUAINATENAIIANNT e s ne LN R 1A AT 3EAIARIENTNTNAT5I TR tasFanadon
n..2548 omndizian n

Remark :  APHA :Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23rd Edition 2017

# " Test marked # in this report are not included in the TISI Accreditation Schedule for our Laboratory "

* Add AUT of Nitrification inhibitor

Environment & Laboratory Co..Lid. Approved By

Altsa Songsawasd
Laboratory Manager

FTM48V1 - 5 February , 2010
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1 Arsenic Digestion, Hyaride Generation/Atomic Absorption
Spectrometric Method?
p Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method?
3 Cadmium Digestion, Direct Air-Acetylene Flame Method?
4 Chernical Oxygen Demand Closed Reflux, Titrimetric Method®
5 Color - ADMI Weighted-Ordinate Spectrophotometric
| Method™
6 Copper ‘ Digestion, Direct Air-Acetylene Flame Method?
7 Cyanide Distillation, Cotorimetric Method™®
8 Formaldehyde Distillation, Colorimetric Method™
9 Free Chlorine ‘odometric Method ™
10 Hexavalent Chromium Colerimetric Method
11 l.ead Jigestion, Direct Air-Acetylene Flame Method®
12| Manganese Digestion, Direct Air-Acetylene Flame Method®
13 Mercury Digestion, Cold-Vapor Atomic Absorption
. Spectrometric Method?
14 i Nickel Cigestion, Direct Air-Acetylene Flame Method?
15 Ol & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method®
6 ' pH  Electrometric method®™
17 | Phenols Distillation, Direct Photometric Method?
18 Selenium Digestion, Hydride Generation/Atomic Absorption
' Spectrometric Method ©
| 19 Sulfide 1) lodometric Method
2) Methyiene Blue Method™
20| Temperature Laboratory and Fietd Methods®
21 | Total Dissolved Solids Dried at 180 °C**
22 | Total Kjeldaht Nitrogen Macro-Kjeldahl Method?
23 | Total Suspended Solids Dried at 103-105 °C %
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208 Trivalent Chromium. .
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24 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method:
~ Colorimetric Method: Calculation'®
25 Zinc | Digestion, Direct Alr-Acetyiene Flame Method?
LBNATTHN 9B

i

L snesfimnswiuindouuvislsrnalng, dlofiaseviinge, furinéd o NTUNH:
Souwiansiiad, 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. ﬁquagﬁqLﬁg - pH - Standard Methods for the
(water and wastewater) 40 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 mg/l Examination of Water and

Wastewater, APHA, AWWA,

WEF, 239 edition, 2017,

part 2540 D
- Copper (Cu) - Standard Methods for the
0.030 me/l to 5.00 mg/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/t Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C
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2. éfggﬁg (wastewater) - Chemical oxygen dernand - Standard Methods for the
(CoD) Examination of Water and
40.0 to 4 000 me/l Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 5220 C
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i_%“éﬁﬁ& o h AN e
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?////::“\\\\: o\,
B384 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ot b

NSC-TISI-TIS17625

TEL.0-2717-3000-27  FAX.(1:2719-9484 CALIBRATION 0048

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Pornthippa Tameyakul
(")

Malee Butkruea
() Saithip Meangmai

Issue Date :

pH Meter
Eutech

pH510

203152
pHM-03

Used ltem

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

Environment & Laboratory Co,,Ltd.
4G Boi 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
certified reference material (CRM)

Uthen Kankawi

Wl -

Approved Signatory

10 April 2020

The Uncertainties are for a confidence probabiiity of approximaiely 95%

This corlvate may not be reproduced other than is tall, eavept with the prior writien

Approval ol the lead ol Corporate Serviees 3 Hyuipment Calibration and Teating Services,

20CH534
1of 2




Cert. No.:  20CH534
Page.: 2of2
Condition of this calibration result
1. Reference Standard Instrument -
instrument Modei Serial No, ID No. Cert, No. Due Date
1) Document Process Calibrator 753 43160066 130RC092 19E1939 21 May 2020

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

2. Certified Reference Materials - The measurement results are traceable to S| through CPA chem Lid.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 877227 12 Mar 2022
pH 6.987 CPA chem 6879465 12 Mar 2021
pH 10.009 CPA chem 679464 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)

. Noeminal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration input
pH mV mv pH (2mV) k
pH Meter 4.00 177.48 177.5 4.00 0.11 2.52
S/N.: 293152 7.00 0.00 0.1 7.00 0.11 2.52
10.00 -177.48 -177.3 10.00 0.1 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) {£) k
pH Electrode 4.008 4.01 153.0 0.0086 2.05
SIN.: 28091 6.987 5.99 -19.9 0.011 2.00
10.009 10.01 -193.3 0.013 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 %.

000~

Mk




TECHNQLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) M i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’,;7;:\\“‘*:; [ N
334 PATTANARKARN ROAD SO1 15, SUANLUANG, SUANLUANG BANGKOK 16750 Dbt LT e

NSC—:I']SI-TIS1

TEL G=2717-3000.27  FAX.0.2719-9484 CALIBRATION DG08

Cert. No
Page

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 :

(¥) Malee Butkruea
() Suwit Imjai

Issue Date ;

Incubator

Memmert

BM 500

D593.0342

CHI-002

Environment & Laboratory Co.,Ltd.
40 3oi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,

Nonthaburi 11000

Room No. 204

7 July 2020

7 July 2020

{26 £10)°C

{60+30)%

Tawatchai Pama

Wl -

( /) Pornthippa Tameyakul

Approved Signatory

20 July 2020

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than i foll, Sxeept with the prios wrilten

Approval of the head of Corporate Services 3 Faaipment Calibration sl Tosting Sorvives

< 20TM1328
+1of 3




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 [TS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Insfrument Setial 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 ptace 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
, | Beginning Finished
{2 s Temp. (°C ) 23 22
REL.Humid. ( % ) 53 46
A o 9 ‘re';’g AC Supply { Volt ) 224 224
Q
] 1
(S g Hi2 $

. 7 Position : | Ref. Std./ID No.:
Y > W’sz:’:é’"?-';;‘ c/b ° . A .| 18-04RTD-01

2 18-04RTD-02

D 3 | 18-04RTD03

Probe Installation Details : Dimension of Chamber : .,,4.. - 18'Q4RTD‘Q4“
a= 50 om D= 040 m 5 | 18-04RTD-05

b= 50 om W= 056 m 6 | 18-04RTD-06
c= 50 om b= 048 m 7 18-04RTD-07
Capacity = 0.11  m? 8 18-04RTD-08

9 (ref.) 18-04RTD-09




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

Page.: 3 of 3
Reference : 2007-00840C-4
Result of Calibration :- (™} Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uucr Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stahility uniformity Variation Factor
('C) (*’C) [ (°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 36.525 35.326

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

Temperature stability : One-half of the greatest maximum difference of measured ternperature 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 homaogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,
UUC* 1 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 %.

-000~




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ////_“;\\;:
A PATIANAKARN ROAD SOI IS, SUANL UANG. SUANLUANG BANGRKOK 10230 it

FAN 0-2719-9.484

TEL 0-2217.3000-27

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 :

(
(/) Malee Butkruea

Issue Date :

) Pornthippa Tameyakul

i
N,

7,

A,
(<<<

CALIBRATICHN 0008

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

Hot Air Oven
France Etuves
Xuoss

pP427
CHOC-003

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

Nonthaburi 11000

Room No. 303

7 July 2020
7 July 2020
{262 10)°C
{60+£30)%

Suwit Imjai

Wady, -

Approved Signatory

20 July 2020

The Uncertainties are for a conlidence probability of approximately 95%

Thes certificate may non be reproduced other thas m full exeept wilh the prior witien

Approval of the bead of Corporale Servives 3 Eguipment Cabibration mad Teotng 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-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and

Thermocouple Type T.

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No.
1} Data Acquisition MY44067817 19LM4
2} Data Acquisition MY41021843 20LM1

2. This certification is fraceable to the Sl unit.

Traceable Due Date
NIST 13 Jul 2020
NIMT, NIST 29 Dec 2020

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.

NIMT : National Institute of Metrology Thailand.

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

Fresh air setting : Close Environment during calibration
. | | Beginning Finished
Temp. (°C) 32 29
2 4 REL.Humid. ( % ) 45 51
4 ° ° AC Supply { Volt ) 220 220
?g {ref}
H g  LH2
3 8
. j 7 Ref. Std./ID No.: @
! wrz"rg,,zjt_ch / Calibration Point
hry 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 Details : Bimension of Chamber : 74“' N ‘i 9~15RTD-O4 . 1é~O4TC—a4
a= 50 om = 086 m 5 | 19-15RTD-05 | 18-04TC-05
b= 50 om = 0.40  m 6 | 19-15RTD-06 | 18-04TC-07
¢c= 50 om = .40~ m 7 | 19-15RTD-07 | 18-04TC-08
Capacity = 0.058  m? 8 | 19-15RTD-08 | 18-04TC-09
9(ref) | 19-15RTD-09 | 18-04TC-10_

Waly -




-Equipment : Hot Air Oven Cert. No.: 20TM1181
Condition As-Received : Used ltem

Page.: 3 of 3
Reference : 2007-00840C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration| UUC* uuc* Temperature Temperature Overall . Coverage
. . ] .. . ) Uncertainty
Point Setting | 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
180.0 179.0 179.0 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 ternperatures 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 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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Certificate of Calibration

Equipment ;
Manufacturer :
Model :

Seriat No. :

ib No. :

Submitted by :

Location :

Received Order:
Calibration Date ;

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul

(¥ ) Malee Butkruea

Issue Date :

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

Water Bath
Memmert
WB 22
1505.0053
WAB-01

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

Nonthaburi 11000

Room No. 303

7 July 2020

7 - 8 July 2020
{26+ 10)°C
(50£30)%

Suwit Imjai

Tadi, -

Approved Signatory

20 July 2020

The Uncertainties are for a confidence probability of approximately 95 %

This verti ety nuay net be repradueed other thao i dulf, exeept with the priod wyilen
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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. Traceabhle Due Date
1) Data Acquisition MY44067817 19LM4 NIST 13 Jul 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 : National Institute of Standards and Technology, The United State of America,

Resuit of Calibration :- {*) Without Adjustment
Function of UUC* ; Temperature Source
Environmental AC Voitage Supply
_ (°C) { %RH.) { Volt )
Beginning of Calibration 32 43 220
Finished of Calibration 32 53 219
Position : Ref. Std.
osition ID No.
1 70RC143
2 2 7ORC144
4 Slret) s | 3 70RC145
1 4 7ORC146
5(ref.) 70RC147
Front




Equipment : Water Bath Cert. No.: 20TM1182

Condition As-Received: Used item Page.: 3 of 3
Reference : 2007-00840C-2
Result of Calibration :- (™) Without Adjustment
Function of UUC*: Temperature Source
This instrument was Controller by Omron Model E5CC
Calibration uuce uuc* Average* Standard Reading ( °C )
point Setting Reading Position
{°C) {(°C) {°C) 1 2 3 4 5 (ref.)
445 44.5 44.5 44.565 44,575 44.569 44 574 44,596
60.0 80.0 60.0 60.086 60.085 60.070 60.074 60.095
Calibﬁation Uniformity Stability Uncertainty Coverage
peint 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 reporied uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 85 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §Piecpree
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CALIBRATION 0098

Cert. No.; 20TM1644
Page.: 10f 3

Certificate of Calibration

Equipment : incubator
Manufacturer : Songserm Intercool
Model : -

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

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

Location : Room No, 301

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

Ambient Temperature : {26+ 10)°C

Relative Humidity : {50+30)%

Calibrated by : Kunchit Promprat

Approved by ; WULL .

Approved Signatory

( ) Pornthippa Tameyakul
(/) Matee Butkruea
( ) Suwit Imjai

Issue Date : 26 August 2020

The Uncertainties are for a confidence probability of approximately 95%

Fhus certitieate may aot be reprssducod stiar duan in Bl vweept with the oo writen

Appiosal ol the beid of Corporate Services © Lauipnent Cabibration apd Festing




Equipment : Incubator Cert. No.: 20TM1644
Condition As-Received : Used Hem Page.: 2 of 3

Reference : 2008-04010C-2
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 MY44067817 20LM8 NIST, NIMT 29 Jul 2021

2. This certification is traceable to the Sl 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.
NIMT : National Institute of Metrology Thailand.,

Result of Calibration :- {*) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Not Available
Environment during calibration Positiont : | Ref, Std./ID No.;
: o Beginning Finished 1 19-15RTD-01
Temp. (°C ) 28 28 2 19-15RTD-02
REL.Humi. (% ) 51 60 3 ~ 19-15RTD-03
AC Supply ( Volt ) 220 220 4 | 19-15RTD-04
S| 19-15RTD05
T 8 | 19-15RTD-06
) 7 19-15RTD-07
» . 3 * 8 19-15RTD-08
9 (ref.) 19-15RTD-09
~ago| ® 10 19-15RTD-10
.| == m e L1 | 1eRTD2IMT
he 12 15RTD2M12
1= 1= 13 15RTD2/13
....... WE i 7
N A 7
le w "5";{
Dimension of Chamber : Probe Installation Details :
D= 0.60 m as= 10 cm
W= 080 m b= 10 cm
H= 12 m c= 10 cm
Capacity = 0.43 m?




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

Page.: 3 0of 3
Reference ; 2008-04010C-2
Result of Calibration :- (¥} Without Adjustment
Function of UUC* : Temperature Source
Calibration| UUC* uuc* Temperature Temperature Overall . Coverage
. . . , . .. |Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(°C) (’C) | (°cy {£°C) (°C) (°C) {£°C) k
20.0 20.0 20.0 0.31 0.40 0.97 0.44 2
Calibration Measured Temperature ( °C )
Point (°C ) Position
20.0 19.831 | 20.086
19.958 | 20.100 | 19.870 | 19.999

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 abserved 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 9%,
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TECHNGLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD S0 18, SUANLUANG . SUANLUANG BANGKOK 10250
- TEL.0-2717-3000-27  FAX. 0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer
Model ;

Serial No. :

ID No. ;

Submitted by :

l.ocation :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul

(/ ) Malee Butkruea
() Suwit imjai

Issue Date :

e

Cert.No.
Page.

Electronic Balance
Mettler Toledo
AL204
1228510730
ANB-002

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

Nonthaburi 11000

Reoom No. 304

7 July 2020
7 July 2020
15 °C to 40 °C
30 % to 90 %

Tawatchai Pama

Watly, -

Approved Signatory

20 July 2020

The Uncertainties are for a confidence probability of approximately 95%

This certifivate may not be reproduced orher than in foll, exeept witl the prior wrilten

Approval el the bead of Corparate Serviees 3 © Equipment Calibration rod Testing Servives

CALIBRATION 0008

: 20MM439
t1of3




Equipment : Electronic Balance Cert.No.: 20MM439
Condition As-Received : Used [tem Page: 2 of 3
Reference : 2007-00840C-9
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 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 Wasight Set (£2) D-72336 G0602134  7ORCOB7 MM-0053-20 27 Apr 2022
© 2) Standard Weight Set (£2) - B129177491-7  TOR(C233 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 fraceable to the International 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 Resoclution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertfainty 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
(g9) of Reading { g}
100 0.00008
200 0.00009




Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2007-00840C-9
Result of calibration

2. Effect of off center loading

A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g) (g)
-0.0001 -0.0001 0.0000 +0.0001 +0.0001

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (£mg)
Unload 0.0000 0.0000 0.15
0.2 0.2000 0.0000 0.15
0.5 0.5000 0.0000 0.15
2 2.0000 0.0000 0.15
5 5.00¢0 0.0000 0.15
10 9.9999 +0.0001 0.15
20 19.9999 +0,0001 0.16
50 49,9999 +0.0001 0.17
100 99.9997 +0.0003 0.20
150 149.9998 +0.0002 0.29
200 199.9998 +0.0002 0.30

Cert.No.: 20MM439
Page: 3 of 3

2 3 2 3
1 1

909
5 ) 3 4

Front Front Front

Maximum difference between
off-center and central loading

{g)
0.0002

Coverage
Factor
(k)
213
213
213
2.13
213
213
2.11
2.09
2.04
2.00
2.00

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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Equipment : Autoclave Cert, No.: 20TM1329
Condition As-Received: Used ltem Page.: 2 of 3
Reference : 2007-00840C-7
Procedure Used :-

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

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

Instrument Serial No, Cert. No. Traceable Bue Date

1 ) Data Acquisition MY41021843 20LM1 NIMT, NIST 28 Dec 2020
2. This certification is traceable to the S| unit.
3. This certificate is valid only 1o the item calibrated on date and place of calibration.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 andg 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1980 )
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

Environmental
( %R.H. ) ( Volt )

® Beginning of Calibration 31 62 226

Finished of Calibration 32 61 224
5 @
L s . Ref. Std.
Position Description

Thermocouple
2 1= _|Centerof chamber | 18-04TC-01

— 2= Temperature sensor 18-04TC-02

3= |Exhaust port 18-04TC-03

Waly -
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