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THAI HEART CALIBRATION CC

CERTIFICATE OF CALIBRATION

Certificate No.: CO-1608001/24 Page | oftotal 4 pages

Customer WATER ANALYSIS CENTER CO., LTD,
1/94 Moo 5, T.Kanham,
AU-thai, Ayutthaya 13210

Equipment pH Meter

Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B327527211 1D Ne. WWL 0068
Description Range : 0- 14 pH, Resolution : 0.01 pH

Environmental Conditions  Ambient Temperature: (204 2) °C

Relative Humidity: (502 10) %

Ammaospheric Pressure: -
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 16 August 2024
Calibration Date 16 August 2024
Date of Issue 19 August 2024
Condition of Artifacts Used conditions but can be calibrated

i Y
s
Checked by —= Approved by
Act as Technical Manager Representative of Managing Director

() (KrisyoslK.) () (Sakda¥.) ( Dr. Ekachai Puttitwong )
() (PaiphanK.) (¥} (OnmapaP.)
() (Pongsak H.) () (Nitiphong K. )
() (KanungC.) { ) ( MNonthachai K. )
() (PramongP.) () (Noppel P.)

THAI HEART

Certificate No.:  C0-1608001/24 Page 3 oftotal 4 pages
Measurement Results (Cont.):
2. Calibration of pH Electrode (Serial No.; 3222623)
pH Standard Solution Measured Value Uneertainty

(pH) (pH) (mV ) (=pH})

401 401 186.1 0013

o | 1 | ea B YIE

10.01 ) 10.00 645 | 0.013

Note:  Adjust Curve to Buffer Solution pH  (4,7,10)

Temperature stability of micro bath : 25 £ 0.2°C
The above reparted inty of is the expanded inty obtained by multiplying the standard
uncertainty with the coverage factor k= 2.00, providing a level of confid pproximately $5%.

ATION CO., LTD.

FPrak

Certificate No.:  CO-1608001/24 Page 2 oftotal 4 pages

Reference Method:
- The calibration method used was CP-178 based on an in-house method.
- This certificate can be ble to the national which is realized the shown measurement units according to

the International System of Units (S Units).

Type pH Value Lot No. Due Date Traceability
4.01 150823 Feb. 9, 2025
pH Standard Solution 7.01 180723 Jan, 12, 2025 NIMT
10.01 160823 Jan. 16, 2025
Type Serial No. Certificate No. Due Date Traceability
Documenting Process Calibrator 2630521 10-2312001/23 Dec. 24,2024
T o 1709138/ | = THE
Digital Thermometer with Sensor 4605984-005 10-0806001/24 Jun. 7, 2025

Remark: This certificate is traceable to the International System of Unit (S1 Unit) through:
= NIMT, National Institute of Metrology ( Thailand).
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results:
1. Function Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
(mv) (pH) pH my (£mV)
177.48 4.00 4.01 B 73 0060
000 7.00 7.00 0l 0.060
-177.48 10,00 10.01 -1774 0.060

UUC : Unit Under Calibration

Note:  Adjust Curve to simulate pH (4,7,10)

THAT HEART CALIBRATION CO.,

Certificate No.:  C0-1608001/24 Page 4 oftotal 4 pages

Reference Method:

- The calibration method used was CP-096 based on an in-house method.

= The temperature scale used was an ITS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units ($1 Units).

Reference Standard Instruments:
Type Serial No. Cert. No. Due Date Traceability
Thermometer Readout | BTC853 | 10-0911001/23 Naov. §, 2024 THC
Platinum Resistance
T 4854 COA30047 Oct. 22, 2025 FLUKE
Liquid Bath X0111019 10-2405001/23 May 25,2025 THC

Remark:  This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.

- FLUKE, Fluke Comporation, U.S.A.
Measurement Results: { X ) Without Adjustment
Di ion of probe : Diameter 4 mm. Sensor Type : RTD (PT100)

Immersion ¥ . p

Depih (mm.) Standard Reading (°C) | UUC Reading (°C) | Correction (°C) | Uncertainty (+ °C)
120 zg,_m o _221 | -0.20 I 0.065
120 25.00 _ 252 -0.20 0065
120 28.00 28.2 -0.20 0.065

UUC : Unit Under Calibration

The above reported inty of is the ded inty obtained by multiplying the standard
uncertainty with the coverage factor & = 2.00, providing a level of confi i 95%.

= End of Certificate -




THAI H ATION CO., LTD.

CERTIFICATE OF CALIBRATION Certificate No.:  CO-1607004/24 Page 2 oftotal 2 pages

Certificate No.:  CO-1607004/24 Page | oftotal 2 pages Reference Method:
- The calibration method used was CP-177 based on an in-house method.

- This eertificate can be traceable to the national standards, which is realized the shown measurement units according to

Customer WATER ANALYSIS CENTER CO,, LTD.
1/94 Moo 5, T.Kanham, the International System of Units (S1 Units),
A Usthai, Ayutthaya 13210
Reference Standard :

Eaui Conductivity Meter Meterial Batch Value Lot Number Due Date Traceability

o = 147.1 pSfem $230330005 Nov. 9, 2024 SCP Science

Conductivity Standard Soluti i cmEE
:::':mm ::s:::: Mdel DONI ks Solution |- mS/em | 5231129006 | May 13, 2028 SCP Science
i 1 No; wHLOe Remark: This certificate is traceable to the International System of Unit (5] Unit) through:

Daecription = - SCP Science,
Environmental Conditions  Ambient Temperature: (204 2) °C M Results: (Probe Serial No. : 93X219065

Relative Humidity: (504 10) % Conductivity Standard

s T L o des Measured Value Correction Uncertainty ()
Calibration Location Jayhawks Laboratory (CL&GL) 147.1 pSfem 149.0 pSiem -1.9 pSfem 2.5 pSlkem
Received Date 16 July 2024 1.423 mSiem 1.425 mS/em 0.002 mS/em | 0.0052 mSiem
Calibration Date 18 July 2024 Note:  Adjustment points: 147.1pS/em 1.423mS/em
Date of Issue 18 July 2024
Condition of Artifacts Used conditions but can be calibrated The above reported inty of is the expanded inty obtained by multiplying the standard

@ 2 é uncertainty with the coverage factor k = 2,00, providing a level of d pproximately 95%.
Act as Technical Manager Representative of Managing Director - End of Certificate -

() (KrsyoslK.) () (SakdaY.) { Dr. Ekachai Puttitwong )
() (Patiphan K. ) /) (Onnapa P. )
() (PomgsakH.) () (WNitiphongK.)
() {(KanungC.) () (Nonthachai K. )
() (Pramong P.) ()} (NoppolP.)

a7 50 Bangkolk 13310
g Master Calibration Co.,Ltd. oMCAL  TUTITT
(’ McA u?whmxmsmmww’ 10310 MASTER CALIBRATION CO..LTD. Website : comm E-mail

MASTER CALIBRATION CO.,LTD. Tel. (02} 274 29785, (02) TTATIET-E Fax © (02) 274 2518, (02) 274 2969

Websire : Eemail -
Certificate No.: MC 2407449 Page 2 of 3
Certl_fmcate Of Cahb?’aﬁﬂﬂ " Reference Standard Instrument :
Deseription Certificate No. Serial No. Due date Traceable thru
TEMPERATURE Data Acquisition/Switch Unit MC 2309074 MY44012056 7 Aug2024  MCAL
CONTROLLER ENCLOSURES With Thermocouple Type ™ T " 1D No. 14/1 1o 14/9
Traccability :
The measurement standard traceable to the international system of units (S1) through centificate as mentioned above
Certificate No.: MC 2407449
1. Calibration Procedure:
Customer ¢ Water Analysis Center Co., Ltd. This 1 was calibrati ding 16 TLAS G-20 by comparison with calibrated thermocouple
94 Moo 5, T.Kantham, A.U-Thai, Aywithaya 13210. type T under no load condition, The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh comers of the chamber and was away from the each wall of 5 cm to 10 em. And placed the
Wmf JobNe: 24154 Received Dta 1 Jioly20%4 ninth thermocouple within 2.5 cm of the geometric center of the chamber.
Description © Refrigerator Resolution : 0l1°C
Manufacturer . SANDENINTERCOOL  Maodel : SEC-1500SBD T Hnlfortly.- e mixcaian difference of : AL iy sentors tnd (g
Serial No. - SECI500201A-0708-00304 1D, No, . WWLOD3S  temp at the location which are observed at the same time or at as close an
Marking : Additionally for the purpose of identification by this laboratory a label marked observation time as possible to d ine the pattern or | ity within the chamber under
with this centificate number ( MC 2407449 ) has been attoched to the case, steady state conditions. The sensor should | bly be located at the geometric center of the chamber.
Method + In-house calibration procedure MWI-T-033 this method Base on Temperature Stability - one-half of the greatest maxi difference of d at any one
TLAS G-20-1/02-08 "Temperature Controlled Enclosures™. P
Location of Calibration  © Water Analysis Center Co., Lud. ; Laboratory.
Environmental Conditions : Ambient Temperature : ( 25.2 10 25.4 ) °C Crenll Vatfatian = the Dl ol e maium sod i 4emp o
Relative Humidity : ( 62.1 10633 )% abservation.
Date of Calibration : 9 July 2024 Date of lssue ;10 July 2024 -af'
% I " Ovenall Ambient Temperature around the Chamber veriation : 42 °C
% 7= Overall Line Volage variation: 0.1 V
" v Chamber Size (W*H*D) 171 emx 157 em x 60 cm
Checked by : M“‘k“‘ Approved by : AA “' ":.z'",' j’_ !/{
© Chalermkit Rukphada Aittipong Ka jnm ——
{ Calibration Engineer ) (Technical Mmam [ ——
The esare fora probability of approximately 95%
This certificate is issued in ! with th ditions of itation granted by the National Standardization

Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
tbclahoraluqr md-unammywmmad national standards and to the units of measurement realized at the

i v. This certificate may not be reproduced other than in full except with the M“*-‘
pmmwmmzpprmllofMamCalﬂmﬁonCo.m Checked by : i

[MCF-Q077 ; Revi6 ; Date : 22/04/2021] [MCF-Q077; Rev.6 ; Date : 22/04/2021]
AANUIN -2



Mc 547 Soi Raschadanivat, . Khet Huaykwang, Bangkok 10310
AL Tel. - (02) 274 29789, (02) 27429678 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO..LTD. Website - www mast

CALIBRATION LABORATORY

calibration.com E-mail : calibeated

Va " AUTOMATION SERVICE CO.,LTD.

’ Automation

Certificate No.: MC 2407449 Page 3 of 3
SV 20100572024 Cert. No. WAC-065
Page 1 of 2
2. Result of calibration :

'|'l'lll|'|l'nl|l|I'?'_I.‘II‘.'I"IITI:HI(‘III Accuracy Test CERT]FICATE OF CALIBRATION

Indicating ||
2 Measured Temperature (*C) at Spread Locations Ly 3
Temperature Instrument : DO Meter Machine : -
(°C) #1 w2 3 W4 W5 6 T W Rel. #9 (#°C) Model : Do-31p Location : -
= Serial No.: T80N65
0 42 4.0 4.0 4.0 4.0 3.7 iE 3.5 is | 1.0 Manufacturer : TOA-DKK
Measuring Range :  0L00 ~ 20.00 mg/l
Chamber Characterization Result
- = Customer : ‘Water Analysis Center Co,,Ltd.
Desired Controller Indicating Temperature Temperature Overall 1/94 Moo.5 T.Kanham, A.U-Thai
Temperature Temperature Temperature Stability Uniformity Variation Ayutthaya 13210 Thailand
(°C) (°C} °C) (£2C) (°C) (*C) Date OF Received : 11/01/2024
= . ibration : 2
50 30 30 03 09 21 Date Of Calibration : 1170172024
” o s aadnii o i s oo Ambient Condition : Temperature 26 °C
1e reparted uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Humidity 28 % RH
factor & = 2.0, providing a level of confidence of approximaely 95 %,
This eertificate will certify of the calibrated equipment only.
Calibrated By : P 'fno?“
End of Certificate ( Ms, Phanee Yooyen )
Technician

Approved By :

r. Nipon Phungsomsak )
Technical Manager

Date OFf Issue: 1570172024

This Certificate may not be reproduced other than in full, except with
the prior written approval of the head of the industrial instruments
calibration center.

Checked by : lecr‘lﬂkill

[MCF-Q-077 ; Rev.6 ; Date ; 22/04/2021]

4o

“

- mm Inctech Metrological Center Co.Ltd, S,

/” r AUTOMATION SERVICE CO.,LTD. -I” M 33/1 S0 82, Sukhapioan § d. O ngoen, S @!}
{ CALIBRATION LABORATORY - Saimal, Bangkok 10220, Thalland ilac-tira AEoAETES)

- Tel. (662) 909-8820 (auto 10 ines) WWw Imcinstrument.com ¥

j Automation

Instrument : DO Meter Cert. No. WAC-065 Certificate of Calibration

Maodel : DO-31P Page 2 of 2
Banfal N2, 780003 Certificate No. : MT24-3208
Calibrate Procedure _ Page : 1of2
(] instrument was calibrated by comparison with standard solution (PH/ORP) Customer :+ Water Analysis Center Co.Ltd.
O This instrument was calibrated by com ison with scattering plate value (Turbidity) Address 1 1/94 M.5, Rojana Industrial Park, T.Kanham, A.U-Thai, Ayutthaya 13210
O This instrument was calibrated by comparison with conductivity (Conductivity)
Bl This instrument was calibrated by comparison with Sodium sulfite anhydrous (MO) Description - Hot Ait Oven Grder No. . 1152724
" " " " H Received date : Mar 22, 2024
Condition of this result of calibration
1). Reference Standard Solution Model : UF 280 Calibration date : Mar 22, 2024
Serial No. : B820.0814 Envirenment Condition :
Identification No. © WWL 0212 Temperature : {25+-10) *C
Standard Lot No Batch. Cert. No. Duoe Date Callbration Place + Customer Laboratory Humidity 1 (50+-30) %RH
- . . Calibration Method + Cafibration were conducted using In-house calibration procedure CP-MT-008 According to
Sodium Sulfite Power 408K 1405 = = - ison with LX| Data isition Swilch Uinil with sensor. The calibration methods

based on Evramet Calibration Guide No.20 - guidelines on the Calibration of Temperature

2). Traceability This certification is traceable to andior Humidity Controlled Enclosures,

Bl Kanto Chemieal Co,INC.

O DKK Corporation Reference Standard Instruments :
Ingirumaent Model Serial No Cartificate Mo, Dug Date
Result OF Calibration LXI Data Acquisition Switch Unit with Sansor 349727 MY 48020006 MT23.7163 MNov 30, 2024
Standard Solution Before Adjust After Adjust
(mg) at 25.7°C Indicator Error Indi Error |
Zero | 000 0.10 +0.10 0.00 -
_Span | 802 6.45 -157 | 5.02 .
DO Electrode No. OE270AA(S) S/N 111F0029 The affect that the result relate only to the items calibrated. It was found accurate as shown on date and place
of calibration only.
T bility :  Thism arg to the International Systemn of Unit {S1), through

National Institute of Metrology Thailand ( NIMT )

P

Calibrated By : 1(0 0;(33 The reparted ex; inty of was based on standard uncertainty multiplied/SEpd

{ Ms. Phanece Yooyen )
Technician

providing a level of confidence of not less than 95%

Calibrated by :  Mr.Yuttakom Jamneansd Approved by
Issue date : Apr10, 2024
This calibrati i shall not be rep: othar than in full except with the prior written
approval of Inctech Metrological Center Co..Ltd
Rew.03 | Feb 2024 FM-MT-013

uIn ¥-3



j .
- mm Inctech Metrological Center Co.Ltd. W,
-I'c 39/1 Sol 82, Sukha?)lgtan 5 Rd., O ngoen, X =%
—] W Saimai, Bangkok 10220, Thailand B Recazmit

Tel. (662) 9089-8820 (auta 10 lines} Www.imcinstrument.com %z,%n“ S Calibeation Cert, 8 3868001
il

€= DKSH

ISOEC 17028 WAy,
S ’ ;
Certificate No, : MT24-3208 ﬁi A Certificate of Calibration
Page : 20f2 o
Function : Temperalure measurement Result T Without adjusiment Ll
Calibration point 104, 180 °C “
al n pol Resolution 01 %C Equipment: Balance Centificate No.: CO1241754
Model: BL210S lssued Date: 05 June 2024
i Serial No. for ID.: 15808131 (WWL 0022 : WO-00030302
Salibridion Temperature of UUGC* at each position [ °C } Uncertalinty of . (erl0x ! Jaotia
point measurement Manufacturer: Sartorius Page: 1aof 2
t°¢) | chi | chz | ch3 | ch4 | Chs ch. | cha [ che (+-°C) Condition: I conditian
104 [103.494103.933]103.671] 103.988( 103.990] 104.081(103.843] 104.217 104.022 0.45
180 |179.985|179.953] 180.047| 170.885| 175,908 180.088] 3] 180.105 0.54
Customern: Water Analysis Center Co., Ltd,
1/%4 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thaiand
Condition: T 2% °C £ 02°C
Huridity 50 %RH &+ 2.6 %RH
Setting Overall
W“‘f’:;‘"‘ Temperature | stabllity | uniformity “"':"'“ Cailbration Place Water Analysis Center Co., Ltd. { wanindasda )
N ¢ [H-"C) {’c) {'c) 5
T oD = T = 1/84 Meo 5, Rojana Industrial Park, Rojana Road,
1800 1800 oA 0.66 1z Tambel Kanham, Amphur U-Thal, Ayutthaya 13210 Thalland
Calibration By: Mr. Polawad Ruamirup
Calibration Date: 05 June 2024
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate is traceable lo the S1 Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Lid, Certificate No. C02240400
#1 Lower Left Front
#2 Lower Right Front
#3 Lower Left Rear
e #4 Lower Right Rear ?’ ;f
#5 Upper Left Front il Q‘JV\G{"OJ‘-
| #5 Upper Right Frant —— e _—
" #7 Upper Latt Rear (M. Polawad Ruarmirup) (Mr. Rungrod Jenkittrakuichai)
b #8 Upper Right Rear Person in charge Author 2
i - #0 Geometric Center ‘This cerifinate Iy ssued the unts of mczording o the Urits {51). & provides b
D ha ¥ he e tacor (7] &2
i % v mce with e Guede i0 Expression of Uincsraingy in Massuramant (GUM).
be by e #om spectied conditons. Thy testes, ke repor
ol L D3 naleay
UUC* = Unit under calibration an-nmmm
= Maxi and Minimum of at any probes and un w@m-wg
the at the ref and same time, acd
Overall = Dil of value between the maximum and minimum any time. Defivering Growth - in Asia and Beyond. CAL-FULCO1.14; 12 Sap 2002
Stability = One half of the it of stany one probe.
-000-
Rev.03 { Feb 2024 FM-MT-013
Centificate Ne.: CO1241754 Page: 2of 2
Calibration Results:
Without Adjustment
Eccantric Emor: Weight to be 173 or 1/2 of Maximum capacity, laken from the center of the pan 55 a zero referance.
- Hominal Test Vakus 100 ]

Roference Points (g)
A B c o E

Egﬁ . 0.0000 0.0001 0,0000 -0.0002

ofth ad ! balance,, il 0.0001 (g
Nominal test valus (g) Standard Doviation
2 0.00004
200 0.00008
Error of indscation from naminal or convanticnal mass value., Readability oot (g)
Nominal Value | Conventionl Mass | DisplayedValue | Emorofindication | Uncertalnty
(a) (1] [(-1] @) {a) .
1 1.00001 1.0000 0.0000 0.00011 204
2 2.00002 2.0000 0.0000 000011 204
s 5.00002 50000 0.0000 D001t 204
10 10.00001 10.0000 0.0000 0.00011 204
20 20,0001 20,0000 0.0000 0.00012 200 |
50 50.00003 500000 0,000 0.00013 202
70 70,0004 70,0000 0.0000 0.00018 200 |
100 9999906 10,0001 0.0001 0.00017 201 |
120 el 119.89997 1200002 0.0002 0.00021 I 2.00
150 145.99989 150.0002 0.0002 0.00024 200
200 188.99956 200,0004 0.0004 0.00030 200
Tha End of Cartificate
ﬁmwm

D P A T T T Y
T3 Subtumet 220, Nangoha, Frrskaieg, Banghes 15290

Delivering Grawth - in Asia and Beyond. CALFA-COT-14: 12 Sen 2022
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