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NSC - TISI = TiS 17025
CALIBRATION 0367

o of cal 3L

AMEASLRERANT RESLILTS:

CERTIFICATE OF CALIBRATION i Gl e i oo

erm. The s

Cortificate No, COF-012.:66 Pinga 1 1 2 Piges

MEASLIRFRENT ITEM

[ Fiow rate

Temporatern | fp_meter Stangiard Flow (1)
MANUFACTUNES TIsEH Plate ¥
RADDEL/TVPE {TE.SSA | ' fimin i
SERIAL NUMBER EEEHS = = i t t t =
10 NUMBER \IAE EFRLDGA/I5E0 |
CONINTION AS-SECEIVED Used item .
CUSTOMER \nited Analyst and Emgiveering Coneultant Co, Lid. :
1 ok Udorauik 1, Sukbumues Soad, Bangchak, Preshacong, .
Barghok 101 N o
2amzan
AECEVED DATE 14 Aug 7023
MEASUREMENT DATE 41 Aug 20 B
1S BATE B8 £l 0 esan
nos  mmin

ENVIRONMENTAL CONDITIONS:

am Intihe |sboratory are 2s fafow:
matn k.
5504154

i

‘ 559 R W I
Armeapher Fressure o hr | Fiow rot Temperawre | Tompermrs | A mesr | fp Ordice
[7a} ] ¥
v 5

I,

CALIBRATIN CONDITION:

Il
1z
TABULATION OF RESULTS| s o
The takle o mest page ghve the messured vakes (e
Unsartainty i = 1) oms  m'tmin
"% v off Cortificats wuf Calibs
Calthrated by
lai
THIS CEATIFICATE REFORT MAY NOT BE REPRODUCED EXCERT (N FULL UNLESS PERMISSION FOR REFRODUCTION HAS SEEN OBTAINED
I WRITING FROM THE LABORATDRY
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484
CertNo: 24P1252
§ Page: 20f 2
Certificate of Calibration =~ Cerificato No-: 24Pi262
0% Result of callbration:- Without adjustment Renge : 0 inH:O to 36 inH:0
Function:- Pressure Measurement Scale Interval : 0.1inH:0 ( The Second Estimate )
Equipment : U Tube Manometer Increasing Pressure
Mallifactuirer: Duwyer “This certificate may not be reproduced other than in full, -
‘except with the prior written approval of the head of UUC Indication
Model : 1221-36-W/iM Corporate Services 3: Equipment Calibration and Testing Services. Applied Pressure High-port side Low-port side Q Emor
Serial No: R 0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
1D No.: UAE.EFM.078/2566 i Phoo S5 v P
Condition As-Received: Used Item 6.00 3.00 -3.00 6.00 0.00
Received Date: 03 April 2024 8.00 4.00 -4.00 8.00 0.00
L ) 10,00 5.00 .00 10.00 0.00
Fallbration Date {T1"ford 2024 12,00 6.00 6.00 12,00 0.00
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd. 08 g 2= (! o
16.00 8.00 8.05 16.05 0.05
1 +2) °
Amblent Temperature; (23 £ 2) °C - ) 18.00 2.00 .05 18.05 0.05
Relative Humidity: (50 £ 15) % 81 Sol Udomeuk 41, Sukhumwit Road, Bangchak, 2000 10.00 -10.10 20.10 0.10
Phrakhanong, Bangkok 10260 g 11, 1. ! .
Atmospheric Pressure: 1011 mbar Uty o L3 bk s Vi
24.00 12.00 41210 2410 0.10
Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments 26.00 13.00 -13.10 26.10 0.10
Standard according o calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 2800 14.00 -14.10 28.10 0.10
a guidelines. 3000 15.00 -15.10 30.10 0.10
Condition of this result of calibration 3200 e Sl 320 i)
. 34.00 17.05 A7.10 34.15 0.15
1.Reference standards instruments : Aedl o0 Braco o R~
Instrument Model SerialNo.  Certificate No.  Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024 ‘The uncertainty of measurement was + 0.11 inH:O

= AP = High-port side - Low-port side
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multipied
4.This instrument was used clean air as pressure media. by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level. s
7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification s traceable o the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[V] Attapol Panurach

tenanslumun onaslumungu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

A
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 “‘vﬁ;
TEL. 0-2717-3000-24 FAX. 0-2719-9484 i — i
i o
Certificate of Calibration  Certificate No.: 21367
Page: 10f 2
Equipment : Aneroid Barometer

This certificate may not be reproduced other than in full,

Manufacturer: Barigo
‘except with the prior written approval of the head of

Model : - Corporate Services 3: Equipment Calibration and Testing Services.

Serial No.: B

1D No.: UAE.ANV.152/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature:  ( 23 * 2) °C
15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 %
Atmospheric Pressure: 1007 mbar
Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using * DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.This result of calibration instrument was in absolute pressure.
5.This instrument was used clean air as pressure media.
6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained through:-

~National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew
Issue Date : 23 April 2024

Approved Signatory :

[ 1Phalinee Prabpaipal
[ 1Sura Suwannasri
[v] Attapol Panurach

Lanms‘laimuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Certificate No. : 24H752
Page: 1o0f 2

Equipment : Dial Thermo-Hygrometer
Magiifacturer: Barigo This certificate may not be reproduced otner than in full,
‘except with the prior written approval of the head of
Model : N Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.ANV.004/2548

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 + 3 ) °C
+20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity: (50

Calibration were conducted using in-house calibration procedure CP-HO02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the Intemational System of Unit maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit Waewwanjua
Issue Date : 18 April 2024

Approved Signatory :

[ ]Chakiit Waewwanjua
[v1Viporn Tantiyawutti
[ ]Unnopphol Harachai

tenanslumun

Cert.No.: 24P1367
Page: 20f2

Result of callpration:- Without adjustment Range:: 960 hPa to 1030 hPa
- Scale Interval ; 1 hPa ( The Fifth Estimate )
Increasing Pressure

[Applied Pressure (hPa) | 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35| 1022.10| 103261

UUC* Indication (hPa) 960.0 | 970.0 | 980.0 | 990.0 | 1000.0 | 1010.0 [ 1020.0 | 1030.0

Error (hPa) 2.87 123 | 013 | 056 | 126 | 135 | -2.10 | -261

Decreasing Pressure

[Applied Pressure (hPa) 1032.61 1021.84 1010.88 | 1000.82| 990.20 | 979.52 | 968.48 | 957.17

UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 | 980.0 | 970.0 | 960.0

Error (hPa) -261 | -1.84 | 088 | -082 | -020 | o0.48 152 | 2.83

The uncertainty of measurement was + 0.25 hPa
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k= 2, providing a level of confidence of approximately 95 %.

-o0o-
o
Cert. No.: 24H752
Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
°C) (%RH.) (%RH.) (%R.H.) (£%RH.)
25.0 40.1 41 0.9 16
25.0 60.0 60 0.0 1.7
25.0 80.0 78 -2.0 18
Result of Calibration:- Without Adjustment
Temperature Measurement.
Standard uuc Uncertainty
Temperature Reading Error of Measurement
(C) (C) (°C) #C)
20.014 20.5 0.486 0.72
25.033 250 -0.033 0.72
30.010 30.0 -0.010 0.72
35.027 345 -0.527 0.72
40.013 395 -0.513 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2,00, providing confidence level approximately 95%.

-00o-

tanens‘l;imqu



United Analyst and Engineering Consultant Co., Ltd.
3 Bou Udomsuk 41, Sukbumwit Aoad, Bangehak, Phrakhanong, Bangkok 10260
Tel. D 2763 2826 Fax 0 2763 2600 waw, ugeconsultant com E-mait uss@uneconsuiant com

United Analyst and Engineering Consultant Co., Ltd.
3 Bou Udomsuk 41, Sukbumwit Aoad, Bangehak, Phrakhanong, Bangkok 10260

Tel D 2763 2828 Fax 0 2763 2600 waw, i.com E-mi com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 17,2024 Test Date : Oct 17,2024
H Gas Analyzer (NO2) Model : 42i i H Gas Analyzer (NO2) Model : 42
Manufacturer :  Thermo Scientific Serial Number : 1180540062 Manufacturer :  Thermo Scientific Serial Number : 1201778110
Standard Gas Concentration Dilutor Detai Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 1461 Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071 Methane (CH.) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) A"aly?:;:)'s"lav Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyz(z:;:)s play Difference Error | Percent Error [% Error ]
0.0 0.0 .0C .00 .0C Level 1 [zero 0.0 0.0 .00 .0C .0C
100. 100.6 .60 .61 .60 Level 2 100. 100.6 .60 .60 60
200. 200.6 .60 .. 2 Level 3 200. 200.9 .9 .4 .4t
300. 300.7 .7 . 3 Level 4 300. 300.5 S5 3% .1
400. 400.0 .00 . A Level 5 400. 400.0 .00 .00 .00
ri 500.0 ppb Average Difference .23 Remark : Measuring Range 500.0 ppb Average Difference (%) .24
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart I 450 int Gas Test Chart
= 40 g & 40
5 5
g 0 g w0
7 %0 F 300
g 20 £ 0
S 20 S 20
R B
£ 100 66 & 100 i
50 50
0 Z 0 2
4 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
17 10 17 10 2567 17 Ot 2024
Page 101 enasiumunu Page 1011 enaslumunu

United Analyst and Engineering Consultant Co., Ltd.
3 Bou Udomsuk 41, Sukbumwit Aoad, Bangehak, Phrakhanong, Bangkok 10260
Tel. D 2763 2826 Fax 0 2763 2600 waw, ugeconsultant com E-mait uss@uneconsuiant com

United Analyst and Engineering Consultant Co., Ltd.
3 Bou Udomsuk 41, Sukbumwit Aoad, Bangehak, Phrakhanong, Bangkok 10260

Tek 0 2763 2828 Fax 0 2763 2800 waw, i.com E-mait com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 4,2024 Test Date : Oct 4,2024
Equipment : Gas Analyzer (NO2) Model : 42 Equipment : Gas Analyzer (NO2) Model : 42
Manufacturer :  Thermo Scientific Serial Number : 1200636462 Manufacturer :  Thermo Scientific Serial Number : 1201778108
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071 Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) A"“'Vﬁ;b")is""y Difference Error | Percent Error|  [% Error ] Reference Value (ppb) ‘““'Vi:;b")is"'“ Difference Error | Percent Error|  [% Error ]
Level 1 Zero 0.0 0.0 .0C . . Level 1 | Zero 0.0 0.0 .0C .00
Level 2 20.00% 100. 100.5 .5 . . Level 2 20.00% 100. 100.6 .6C .60
Level 3 140.00% 200.( 200.7 .7C .. .. Level 3 [40.00% 200. 200.7 .7
Level 4 160.00% 300.( 300.9 .C .. .. Level 4 60.00% 300. 300.9 9
Level 5 80.00% 400. 400.0 .0C . X Level 5 80.00% 400. 400.0 . . .
Remark : Measuring Range '500.0 ppb Average Difference (9 . Remark : Measuring Range 500.0 ppb Average Difference (9 .25
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart I int Gas Test Chart
450 450
= 400 g = 400 406+
5 g
g %0 g w0
7 300 300
& 20 g =
?;g 200 S
S 150 S 150
g 10 & 10
50 50
0 2 0 2
4 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)

page 101 enaslumun Page 1011 enanslumunu



Alrgas

|_| q'—\ ="' United Analyst and Engineering Consultant Co., Ltd.
& ‘—\5 3 So Udomsuk 41, Sukbumwit Aoad, Bangchak, Phrakhanong, Bangkok 10260

Tek D 2763 2828 Fax 0 2763 2800 waw,

E-mait cam

T — . OTC MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS
. ” T R TestDate  :Sep 4,2024
Grade of Product: EPA PROTOCOL STANDARD
AIR LIGLIDE (THAILANE ;
: Gas Analyzer (S02) Model : 430
Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778113
SR RALN Standard Gas Concentration Dilutor Detail
S . 30 Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Expiration Dato:  Jul 06,
- - o s Nitric Oxide (NO) 46.77 PPM  Model : 146i
s i " Methane (CHa) - PPM  Serial Number : 1180540071
T at Carbon Monoxide (CO) 965.9
.- — Cylinder No. : EB0159156
ANALYTICAL RESULTS Expiration Date : Nov 06,2026
Campanent ual P
- e = Multi-point gas test data
, 14 F 31 Reference Value (ppb) Analyz(z;;:)s play Difference Error | Percent Error [% Error ]
sl : 4 Leval 1 Jzero 0.0 0.0 00 00
rRaGE el 2 700. 1003 E 3
3 200. 200.9 .4 .4t
300. 300.7 .23 .23
400.| 400.0 .00 .00 .00
500.0 ppb Average Difference (% 2
Multi Gas Test Chart I
450
5 400
5
2 30
. T 300
armay Fom
ANALYTICAL EQUIPMENT 5 200
Analytical Principie Last Multipoint Calibestior S 1m0
" & 100 F
. 50
0
0 50 100 150 200 250 300 350 400 450
s Reference value (ppb)
—+— Analyzer Display

Page 1 of 1
po— - Page 1011 enaslumunu
|_| qu\ ="' United Analyst and Engineering Consultant Co., Ltd. " =" United Analyst and Engineering Consultant Cao., Ltd,
O [~ VT 5 5o Udormsuk 41, Subbuumwit Aoad, Bangehak, Phrakhanong, Bangkok 10260 1 3 Sor Udomsuk 41, Sukbumyit Aoad, Bangchak, Phrakhanang, Banghok 10260
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 6,2024 Test Date :June 19,2024
Equipment : Gas Analyzer (S02) Model : 431 Equipment : Gas Analyzer (SO2) Model : 430
Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387061 Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387063
Standard Gas C < Dilutor Detail s GasC . Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071 Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analvz;;bb)lsvhy Difference Error | Percent Error|  [% Error ] Reference Value (ppb) Di:;;:’;;b) Difference Error |Percent Error|  [% Error ]
Level 1 |zero 0.0 00 .00 .00 .0 Level 1 [zero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100. 100.7 .7C .70 .7 Level 2 20.00% 100.0 100.8 0.80 079 079
Level 3 [40.00% 200 200.7 .70 .35 Level 3 [40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 300, 3011 .1 .37 2 Level 4 [60.00% 300.0 301.1 1.10 0.37 0.37
Level 5 [80.00% 400 400.0 0 .00 .00 Level 5__[80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) .28 Remark : Measuring Range 50,0 ppb ‘Average Difference (%) 0.30
:Acceptable Limit + 5% ‘Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl P Multi-Point Gas Test Chart
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United Analyst and Engineering Consultant Co., Ltd.
3 So Udomsuk 41, Sukbumwit Aoad, Bangehak, Phrakhanang, Bangkok 10260
Tek. D 2763 2826 Fax 0 2763 2600 waw, E-mait cam

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2026

: Gas Analyzer (S02) Model : 430

Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387065

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 1461

Methane (CHs) - PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

CERTIFICATE OF ANALYSIS
rade of Product: EPA PROTOCOL STANDARD

C
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Expiration Dato:

Campanent Brequested

Multi-point gas test data

ANALYTICAL RESULTS
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ANALYTICAL EQUIPME

Analytical Principie Last Multipoint Calibestion

Reference Value (ppb) ‘"alyz:’:;s"hv Difference Error | Percent Error [% Error ]

Level 1 Zero 0.0 0.0 .0C X .00
Level 2 20.00% 100. 100. .60 . .60
Level 3 [40.00% 200 200. .60
Level 4 60.00% 300. 300. .90
Level 5 80.00% 400. 400. .00 X .
Remark : Measuring Range 500.0 ppb Average Difference .24

:Acceptable Limit + 5%
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CERTIFICATE OF CALIBRATION
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MODEL/TYRE e
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SERIAL WUNBEN Sarser 50
Datn logger 170377080
1D NUMBER

CONDITION A3 RECEVED
CUSTOMER

ECENED DATE
MEASLIRENSNT DATE
SSIE DATE

ENUIRTINGAENTAL CONDITIONS.
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TN VTGS IR THE LABDRATERY

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangan, Bangkek 10260 Tel. 081-454-2504,0-1399-0469

Calibration Certificate

Issued by ; Calbration & Test Secton : Meteorological Instrumonts Bureau
Date of lssue 11 Apeil, 2024 Cerlification Mo, 17324
Page : 1 of 2

Ohject Wing spesd and wind dineation
Mamfacturer Sansor YOUNG

Bask: Datalogpe: NREG
Type : Sergor - 151035 Basic Datalogger LR20
Sarial Mo, Sensor © 29505 Bagic Dataloager 300017TH44
Customer Unitad Analyst snd Enginoaring Consultant Co Lid,

81 S0 Udomsuk 41, Bukbumvil Ropd,
Bangchak, Prakanong, Banghok 10260,
Cafibration Condilion | Temparature 251 °C  Barometric Prassure 10678 hPa
MATIONAL STANDARD WIND TUMNEL
- Therral Anemometer 842 58 H1563
- HDOK GAGE NG 1425 Pitnt Tuba Thuodor Fredrichs Typs 08000000 senal 9023
NL8.T. Test Raference Number 731241460
- Ulirasonic Ansmcmetar Medel DA-G50-3TV {sensor TR-80AH)
Surigl Mumber 110730029 (sensor 120E20EEE)
-

=
JAPAN QUALITY ASSURANCE ORGARIZATION Ll
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THAI METEOROLOGICAL DEPARTMENT

4351 Sublumvit, Bangna, Banghok 10260 Tel. 081-454-1804,0-1380-0469

The Result of Calibration

Certlfication No. 173724

11 Agril, 2024 Page : 2 0f2
Standard HOOK GAGE MO, 1425 TESTED ANEMOMETER
Ubemsunge Anemomatir | 'vessine | Vacumes | Pressun Veboeity Correction
miswe iaches | inches | HP'n s i
100 080 n20
EX 298 (%)
546 5.02 101
T - 699 005
o & = = 895 ao?
(RH = 10.99 om
1301 - - 1295 006
15.01 = 150s 0.4
1702 - 17.00 002
2002 2028 024
‘Wind Aloft Flotling Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETICH TESTED WIND THRECTION
a o

B0.O a0

1800 180

270

Calibrated by : ! ]

Mr, Waieharapol Suliwal
Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT
4350 Sublumvit, Banigan, Bunghok 10260 Tel, 051-454-2504,0-2300-0460

Calibration Certificate

|ssued by : Calibrabion & Test Seclion ; Metecrological Instnemants Bureau

Date of lssue 11 April, 2024 Certification Ne. 17424
Page : | of 2

Dbjecl - ‘Wind spead and wind direction
Manufacturer - Sennar 3 YOUNG

Basic Datatoggsr % MRG
Type g Sensor | D5103-5 Basic Datalogger | LR20
Serial Mo, Serigar = 0424 Basic Dalalogger 305019236
Customer ¢ United Analyst and Engineering Consullant Co. Lid.

B1 Boi Udomsuk 41, Sukhumwl Road,

Bangchak, Prakanang, Bangkok 10280,

[ Gondition * 21 °C  Bewmelc Pressure 10133 hPs

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 842 SN 81563
THOOK GAGE NO 1425 ot Tutye Theocr Friscrichs Type DB00/000C sarie 9023
MNIS.T. Test Referance Mumber 731241460
: Uilrasonic Anemometer Model DA-B50-3TV [sensor TR-90AH)
Sanial Mumber 110730029 (ssmnc‘ig_ﬂijnsﬂﬁi
JAFAN QUALITY ABSURANCE ORGAMI A

TION
Caibruted by : - f:
M. Watcharspol Subwat , Przond

Mechunicul Engineer

THAS METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Hangkok 10260 Tel, 081-454-2804,1-2099-1M46%

Calibration Certificate

Iszwad by - Calibration & Test Section | Metecrotogical Instruments Bursau

Datpof lsse 13 Masch, 2024 Certification No, 11924
Pajge ¢ 1700 §
Cibyact I ‘Wind Spead & Wind Direchon Data Logger
Manufacturer SCARLETITECH
Type WL-21
biig Code \Wirgless Recever 211 TDR0M
Wind Banscs 2111070041
Cistomer Unied Anatysi and Enginearing Consultant Co. Lict.

81 Sol Udemauk 41, Sukhumiit Rosd,
Bangehak, Prakanonp, Banghok 10260

Candifion | #637q i Pressurs 10106. hPa

NATIONAL STANDARD WIND TUNNEL Wind Alott Plotting Bosed
Mrpmanomater - Treodor Fiedhichs FCO1A Sersl No, 8370118 - HOOK GAGE NO 1425
MLET. Test Refarance Number 721241460 Standurd Veocky al 20 - 30 misac
Uliragonic Arsmomatar Modal DA-B50-3TV {sanaor TR-B0AH)
Serial Mumber 110730028 (sensor 120629586)
JAPAN CUALITY ABSURANCE ORGANLIATION Stardarm Vaiazity af 0 - 20 misac
STANDARD THERMOMETER Theodor Friedrich - Ory No.8390/84 Wet ho, B38804

+ beste,  lesin B45 Sanial No. S2BHSTET + Thermoschnalder o 81BE02

ETANDARD BAROMETER Diigits! Beromatsr Vaiesla Type F \.'1&200"
~~Clighal Barometer Valeala r;rp'e)

Callbned by : Hﬁ Y, u\mmummm&
I e sl
Mr, Watcharmpol Siibmat W ot Floamant
Mechariical Enginesr

THAI METEOROLOGICAL DEPARTMENT

4383 Bulchumyit, Bangna, Bangkol 10260 Tol, 081-454-2904,(-1399-04690

The Result of Calibration

Certification No. 174/24

I 1 April, 2024 Poge : 2 0f 2
Stondurd HOOK GAGE MO, 1425 TESTED ANEMOMETER
Ultrasoale Anemomseter | Pressure | Vacumm | Pressurg Velociy Carrectlon
misee imches imches hn msee misee
.00 = L . a9 (L]
am - - > o0 o2
S0 - ) . 498 0.0z
T.04 - - - 7402 0.0z
002 - - = Ho4 0.08
1Lar 3 * - 1048 003
1301 - - - 12,86 0.05
1501 = * - 15.00 ol
170 - . . 17,04 -
21002 - . - 010 008
Wind Aloft Piatiing Board.
USDEPARTMENT OF COMMERGE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
o a
0.0 &1
1800 182
2700 2

Callbraned by : 1 u

Mr, Watcharspal Subwat
Mechanical Englncer

THAT METEOROLOGICAL DEPARTMENT

4351 Bulchamvit, Bangm, Banghok (0260 Tel, 081-354-2604,0-2390-0469

The Result of Calibration

Certification Ni. 119/24

13 March, 2024 Page 1 2 of ¥
Stamdurd HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasombe Ancmuimeter | Pressarn | Vo] Velncity Vekacity Carroctben
ik oy | i) | nviees i miwe
100 = - X 1.0 0.0
102 . = = 3 0.2
00 . - . 50 o
T - . . 0 o4
vl S : . ] 12
s = E = 1.0 o2
1301 = = & B Bl
1501 - - - 140 1l
170 2 . > 174 a2
mnan - = = 0.0 o

Wind Aloh Piotting Bosrd,
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WD DIRETION TESTED WIND DIRECTION
n o
an 0
180 180
270

Callbarsied by %ﬂf&

Me. Witcharupol - Siflvest

Mechanlcal Engineer




THAL METEOROLOGICAL DEPARTMENT

4351 Subdvmmryit, Bangns, Bangkol 10260 Tel, 00 -454-2804,0-2399-1469

The Result of Calibration

Centifiontian Mo. 11924

13 March, 2024 Pugt : 3 of 8
Standard Barometer Tasted Sarometes Camection

Frassure Prassira raar
008,48 1003 n.5e
woaas T a5
121010 1o oo
1290 44 o {06
LSRR 1w (213
101184 w2 409,18
101208 o2 e
LIHERE] o3 o4
10318 1013 LA
waee w03 am
1013.20 13 By
109344 104 056
105301 1044 Rl
19%4.18 1004 019
101598 ALk 04
AL e D23
1WEad e 0.36
;e bl 0
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104383

Calibried by :
My, Watsharapol Subwut
Mochamzal Enginger

THAT METEOROLOGICAL DEPARTMENT

4383 Sukbumvit, Bangna, Bunghok 10260 Tol. 081-454-1804,0-1308-0460

The Result of Calibration

Certification Na, 119724

1 March, 2024 Page : 5 af 3
Seanoam Tamperahine Senser Reading
. Rpading Corraciian
‘e e ‘e
4451 d5 o
2 aa 2
164 16 o4

Calibeuted by N | _

Mr. Witcharupal Subwat
Mechanicsl Engineer

onslumun

THAF METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Banghok 10260 Tel 181-154-2504,0-2305-04860

The Result of Calibration

Cenification Na, 1124

13 hasrch, 2024 Page : 4 of 5
Standard Burometer Taztad Baromete Cormction

Prasura Erassurs mmHg
TET28 T a5
75T AE 18 a3
TE7.64 k-] 098
TSEZT T8 o
T5B.58 L) 088
THEBA = s
e TES an
T5R8d TR0 Rl
113 oo .05
RT3 TED a7
75886 TEO 04
e TEO @
Ta0aZ B Rk
OIS i a0
Taand e 0o
TEL24 TEZ 024
wLTe e 0.2
6148 T 048
THERTL 7ED 0.2
Tanaa TEO

Calitiraied by 1 H

Mr, Watchmtagn! Scibws
Mechmnicnl Engineor

i

Customer
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Addrein

CUNTTED ANALYST AND ENGINEERING

Certificate of Calibration

Clertifiente No - H4-A0T007

- Reuest X - R 20201024

LA Sol Udonmok 41, Sukhumvit Road, Bangchok, Prakunong,

Hanghak |

Unit Undier Culilrration Detalls

Mg
Marnfucturer

Madel

il W

o

Acoustic Cafibwator Cliws 2

LARSON DAVIS Runge : 04, L1448/ LOOO He
CALISD Inerrumment Steem - | seil
I

LAE EFM (&2 543

Calitrration Enviesnmont sl Details

Temperatine
Hamidity
Hamamittic [

Rezeived Dhase E

190 = 20 SRl )
(1043 L1040 hPa b

# May 2024

Calibrution Dute 17 May 2004
Location of Calkb LAB | Acowtic
Calibratig Procebae Inthouse method CP-ACT-O2 bised on 1EC 608422017 Electroncoustaes « Sound culibmbies
Reference Standard Model Serlal Sumber Traeenhle Due Calibeation
Sornd Calthratoe SV A o0y EE1 31 May 2024

THD Maktimmier

015 1MT765 RIMT I Jasmnry

Traceability

Mute

This certifivate priesdoes tniceahility of measurensent 10 recognized notienal shniland and 1o the

Sk

vealigation of the miemativnal System of Ln

The reported sncertainty (4 bsed an stunsdard uncertainty multbplied by the Caverage Factor k=2, providing a level of confidence

approxmmety, 95 %

Calibrated By ¢ -

Approved By -

Me. Noppaactons Lusngart M. Paciy Matiwrm

Calibration Faginesr Seperydsar

Service Callbeation Engineer

Tavae Ty

+ 17 Muy 2024

oanmslumun

AT T2 sy 11 by 3



Request No

e leved Calibrathon Resilts

Culilsration Rangr Without Adjmansent (di) Adjustmnt (48
(dE Messnred Deviated val Mensured Deviuted vulue it Class 2 4
Withiut Aitjustmen Adjavtmen Uncertuinty | Accoptance linsit
He swil (M) | Deviatest vulise | Mewsursid (1121 ¢
Tt Hirmmie (stortion plis Noise o N b
Calibration Range Without Adjust Adjustment Uncertuingy | Awery
i) Measured (%) Measuren (%41 %) Clas 1]

T

ELECTRICAL AND ELECTRONICS INSTITUTE O,
FOUNDATION FOR INDUSTRIAL DEVELOPMENT ﬁg;; é
—

975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, et

ot ] Phrack Sa, Mueang Samut Prakan, Samut Prakan 10280 g sty
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240323EA
Operation No.: CP2024080294

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007305 (Meter), 345234 (Microphone), 077640 (Preamplifier)
ID No.: UAE.EFM.038/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 27 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:
( Mr. Sittichai Swaksuriyawong )
Group Manager

This report d using applicable electronic signature. Printing o copy offile are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmé&nt
e tehaTiRTuRY

F-CAL-004 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240323EA

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value
(dB)

30.1

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
Aweighting 299
Cweighting 300
Z-weighting 355

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.1 +1.0
1000 -0.1 -0.1 -0.1 +0.7
8000 0.6 0.5 0.6 +1.5,-2.5

'
ienaslupunu
ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
At
aBta o i
Certificate No.: ~ CP20240323EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007305 (Meter), 345234 (Microphone), 077640 (Preamplifier)
ID No.: UAE.EFM.038/2566
Ambient Temperature: (23+2)°C
Relative Humidity: (50 +15) %
Pressure: (101.3 £ 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
1. Reference standards instrument :-
Instrument Model Serial No, Cert. No, Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 010063 CK20240048FA 23 June 2025
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)[Pressure humidity and CL1-P240023 24 March 2025
P 4
| Temperature Transmitter TU30L 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and PTU301 13950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
20241 Fi 13 F 202!
7)|Performance Audio Analyzer UB9038 | Mysestooos | - CB20240035EE 3 February 2025
(CK20230072EA 13 September 2024

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

R f Calibration:-
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)

oneslumun

Page 2 of 6 F-CAL-005 Ed.1

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 -0.1 0.0 +1.0
125 0.0 -0.1 0.0 +1.0
250 0.0 -0.1 0.0 +1.0
500 0.0 -0.1 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 -0.1 0.0 +1.0
4000 0.0 -0.1 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5,-2.5
16000 0.0 0.0 0.0 +2.5;-16.0
'
onaslumungu

Page 3 of 6 F-CAL-005 Ed.1




Rt e VT,

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240323EA

Calibration Report

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
Aweighting 93.0 0.0 02
Zoweighting 53.0 0.0 202

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

anih e
R e TRV

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240323EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

Time Period to Reference Record SPL at . .
Apply Signal SpL Conclusion of Time Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +0.5
Fast 2 118.9 -0.1 +1.0;-1.5
0.25 109.7 -0.3 +1.0;5-3.0
St 200 129.5 -0.1 +0.5
o 2 1099 01 +1.0; 30
200 130.0 0.0 +0.5
LAE 2 110.0 0.0 +1.0;-1.5
0.25 100.9 -0.1 +1.0;-3.0

Function : 9. Peak C sound level

L

e

Page 4of 6

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB)

94.0 94.0 0.0 +0.8

99.0 99.0 0.0 +0.8

104.0 104.0 0.0 +0.8

109.0 109.0 0.0 +0.8

114.0 114.0 0.0 +0.8

119.0 119.0 0.0 +0.8

124.0 124.0 0.0 +0.8

129.0 129.0 0.0 +0.8

134.0 134.0 0.0 +0.8

139.0 139.0 0.0 +0.8

140.0 140.0 0.0 +0.8

141.0 141.0 0.0 +0.8

:
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Certificate No.:

CP20240323EA

Calibration Report

Function : 10. Overload indication
___ Measured value (dB)__ Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.7 143.7 0.0 +1.5
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Time Per{od to Reference SPL Rec"fd SPL af Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement
] Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to dkHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
[9) Peak C sound level 0.20 0.35
[10) Overload indication 0.20 0.25
|11 High-Level Stability 0.10 0.10

Remarks:

1. Indication at the calibration check frequency can not measured because customer does not provide

a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.

4, The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6
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Number of cycles| Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 06 2.0
cycle
Positive
half cycle 134.4 134.0 -0.4 +1.0
Negative R
half oycle 134.4 134.0 -04 1.0
[
enaslumunu
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240290FA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
ID No.: UAE.EFM.039/2566

Ambient Temperature: (23£2)°C

Relative Humidity: (50+15)%

Pressure: (1013 = 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.

1. Reference standards instrument :-

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No..  CP20240290EA

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value
(dB)

28.8

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 28.7
C-weighting 28.4
Z-weighting 34.5

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter freefield acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance imits
(H2) (dB) (dB) (dB) (dB)
125 0.1 00 00 =10
1000 01 0.1 01 107
8000 -0.4 -0.5 -0.4 +1.5;-2.5

Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8346/ 9610014 CB20230200EA 15 November 2024
5 m -P; 4 M:

5)[Pressure hurmnidity anfﬁ PTU301 3950483 CL1-P240023 24 March 2025
Temperature Transmitter CD20240142EA 12 June 2025

6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PrusoL £3950484 CD20240143EA 12 June 2025

CB20240035EB 13 February 2025
7)|Perf Audio Anal Ug9038 MY56510003
)|Performance Audio Analyzer CK20230072EA 13 September 2020

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
enanslupaunu
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Frequency Deviation from various Frequency Weighting Response Curve

Certificate No.: ~ CP20240290EA

Calibration Report
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5,-2.5
16000 0.0 0.0 0.0 +2.5;-16.0
'
enaslumunu
Page 3 of 6 F-CAL-005 Fd.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 0.8
39.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +0.5
Fast 2 1188 -0.2 +1.0;-15
0.25 109.7 -0.3
Slow 200 129.5 -0.1
2 109.8 -0.2
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.9 -0.1

Function : 9. Peak C sound level

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time

(min) (dB) Period (dB) (dB) (dB)

30 94.0 94.0 0.0 +0.1

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +0.8

99.0 99.0 0.0 +0.8

104.0 104.0 0.0 +0.8

109.0 109.0 0.0 +0.8

114.0 114.0 0.0 +0.8

119.0 119.0 0.0 +0.8

124.0 124.0 0.0 +0.8

129.0 129.0 0.0 +0.8

134.0 134.0 0.0 +0.8

139.0 139.0 0.0 +0.8

140.0 140.0 0.0 +0.8

'
enanslupaunu
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Number of cycles| Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 -0.6 +2.0
cycle
Positive
half cycle 134.4 134.0 -04 +1.0
Negative
4.4 -04 +1.
half cycle 13 134.0 0. +1.0
.
enaslumunu
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240290EA

Function : 10. Overload indication

Calibration Report

EES

4 Moo 3.

Envi Equipment Service Co., Lid.

Tumban Hang Kak Phasthonn, Amphur Bang Bua Thang, Nonthabun 11110

Tel 09 362 9152, ORS 47H T8RS

— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
142.6 142.6 0.0 +1.5 PR - ;
CERTIFICATE OF CALIBRATION
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary. Customer United Aualyst amd Engineering Comsulinn Ci- L,
Time Period to Record SPL at N .
Apply Signal Reference SPL Conclusion of Time | Deviated value Acceptance limits - §1 Sol Udomsnk 41, Subkbumyvit Rowl, Bangehak, Phrakhanong,
(min) (dB) Period (dB) (@B (dB) gk Hae0
5 139.0 139.0 0.0 0.1
Descriptivon of Expuipmient Console meler
Uncertainty of measurement Munslacturer Apes fustriment
. Maximum-permitted uncertainty
Function Uncertainty of measurement Mundel Numbwr NC-572Y

(dB) (dB) -
1) Indication at the calibration check frequency’ 0.30 Not applicable Serul Nuwmber ONTMT
2) SeLf—ger]eraléd Noise __ 0.10 Not applicable AL N UALANY 212/2851
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)

- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz) Envirormett Conditins Tempernture (154 2)°C

4) Electrical signal tests of frequency weightings 0.20 0.20
F) Frequency and time weighting at 1 kHz 0.20 0.20 Humidity 1504 15) %% HH
[6) Cone-Term Stability 0.10 0.10 s
|1) Level Linearity on the reference level range 0.30 0.30 Cal. Duie Ay
8) Tone burst response 0.20 0.30 lisiic Dt J60R024
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10 Callfation Method ur Calibratinn Procedure Uset

Remarks: 1. Indication at the calibration check frequency can not meastred because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor k = 2.00 A Mgy e
- - End of Report - -
Calibruted by M. Sanya Sangnil Approved by ?
(M. Mas Fue
Teclumical Mo
[ 1
eneaslumunu tenaslumunu
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ENTECIH Calibration Certificate

EES

i
Certificate No: G smizs
Centificate No. - E2: Dite ofissue ¢ DEMar24
Page 6ol
Instrumant description 1 Flus Gas Aritlyzs
THERMOCOUPLE e i ot 300 N
Coftrol unit serfal ne,  :  DIMEITLIMID
) o 1148 10 o, or cantrod no. 1 UAEEFM 123/2552
| Conmale Model Number XT-ATEV Date Time 13072024 AM Manufactures 1 Testo SE'B.Cy, KGaA
| Consale Serinl Number I (LTI Culibention Heference No. | SERIAATIONE | Probe description -
THGM Moedel Number SKISEX Reference Thermometer Frobaimads 4
| PaM se I " T | Probe serial ne, i -
stelud d - ! -l Customer name + United Analyst ol Engineening Corsdbant Co td.
Miuter Bou Mudel Niumber JENCO 765 KF | Customer address 4 BE S0 Udomk 41, Sukhurmat Roed, Bangchar, Phrskherong, Bangick 10260
Meter B Serinl Numiber AT a4 | |

Totad pages of certificate 1 3 Pages

Receiving na. 1 Lzeasy
Rncalving datz. 1 M
Crimsole Thermocouple Simulator | Parameter of calibeation 1 Gas Cafbration(Cwyen 2.50,10,04,21.02 %, Carbon Moncxde 80.14,302,1003 apm,
| » | 4 . "
Nitrogen Draide 30.34,81.32, 200.9 ppm, Neric Oxide 30,01, 1505, 122 5 pp,
Channel and Meter Box Chunnel Tempernture Reading { *C ) | Arogs : ikt E i
" H IS - — T - iy IS e Sutphir Do 50,16, 100.8, EE0H ppm)
el polat (80 | 250 | 3RO | 930 | 1490 | 2604 | 37O | 4820 | 930 | Kl | s | Conditian of UUC, T Lesg
Stack 80 | T4 | 3O | 020 | 14ED | 2580 | 37O | 4820 | 5040 | Kres | 1odeo | i it s Mlofth the stabi v
Aut 184 | 240 | 30 | 920 | Lak0 | | | Terperare 23855
Pribe B0 | 20 | 30 | 920 | 4RO | Humidity 55 & 15 RN
! 4 ! | ! ] ! | ! 1 = |
Filter | <I88 | 240 | 370 | 920 | 19D Calibration place £ {3131 Sat Ngamvorgwan 47 Yack 4, Toangstnghong, L, Bangkok 10310
Exit SLUBES-TY | |
= e - - + = | Calibeation procedure no.:  This rtrument wes calirated by comparisan with Standard gas mistune aceording
to calibeation Work Instruction. a0, 18T
Tuleranecs Range T ot Conifiatie axmaneion WIoR TRy of ARSI Bt i STt A the simas Lty of masseant
Stk L&0%  Abwaluie Meter = 3 Ml fy ecveraiges St §=2, swhich o g ity o a5,
Probe A Exit 20 i o iterms ey fest wrdtiar,
i = Thesr CanbBeinrcy Clntiicmfes sy ol e rmpvetocsiel it S i ot eeaspad wabfy e peamatosons o ffe sssuey dorsiory,
s ceificalns sathout SOt and Sral ot el and T cesats e o i e s festd Gaitated
s iy T RASNET SEANGSNIE, Wi FERENT MEASINETIENT AN 00 e
Lrteiruiroas! Syosden o Ly (531
Date uf cafibration B
Mr. Kwenchan Khardong s, Nergiuek Worsettee
Calitiration Tachnlcian Tachnical Manager
ML el FageLal3 Issume Dabe 25/02/15,
Entech Industrial Sohation Co.Ltc ﬂ
AT Yol 48 T ahnk Hargkol 10210 THALAND Tol, 0-2775-8888 CaltrationSamochen

o ) O OBEIBIIEEET  wawwanmiehoodh

ENTECH Calibration Certificate Calibration Certificate

—_— ey
7 Certificate No.: GEMLTS
Certificate No.: GE/D7S
Calilwration Results {(After adjustment)  (Tabde 3)
Standard References (Table 1) Standard Maan of uncartalnty
Pasamatar of Standard ki e Ervor T
i ki il R 92 (vl 2,500 26 04 0,15
Dieygen | B2 ) 2.5 % Vel iz Linde T Ag AT a2 {Hvel) 1004 981 012 .20
Cyen { 02} 10.04 % Vol 0G5S it 126 . {vel) . 212 .10 w30
Doygen | 02} 2102 % vol G- it 10Faba? €0 {pom) Bt a0 114 1.0
Garvan monkde [ 00 ) 50,14 pom CGE0H-22 Nk 15-Fab-37 0 fpeen) e i 1 6.0
Cartyon moegde | C0] 302 pem 181521 Linie S35 0 ) L 1001 2 12
Cnrtyon merciide [ £ ) 100 ppm Lindn 10-50p-25 W2 (g 3034 a7 064 i
Ntrogen Diuoeida | NOZ ) 30,34 ppm Linde 224 M2 {ppm) 8.3 BS Lig a0
Matrogen Dikdé [ NO2 38132 ppm Linde 1l 6 WOZ (ppm) 015 237 LB 12
Mitrogen Diowide [ NG ) 2018 ppm unde 17-Juk25 O (i} 3001 & 101 aa
Matric Owide | O ) 30401 ppm Nt 19-Fet-25 1 (R 15L5 15 15 a4
Mitric Chade { M0 | 1515 ppmn Uinda Te5ands L (pr) 3225 3 15 12
Mt Qe { 40 ) 3225 pom Linde 17025 502 ppr) .36 52 LE4 &0
Sufphur Ditwide { 500 ) 50.36 o Linde 1R 25 502 (ppm) 1005 102 1.2 60
Suphur ke | 502 ) 1005 ppm Linda 190002 502 {ppr) H00.E 04 32 13
Sidphur THokids { 502 ) 60,8 gpm Linds 17225
‘Measured ronm conditions Teamark ¢ 1 araiinel = 1 el | pmeimed = 1 pom:
Tamperature ¥ LY T Humidty 662 WRH Pracsun 10114 mbsr
Calibration canditions
Gas Tempersture @ n % Aow rate . 1,200 mifmin Gas peessurg HRES mbsr Er‘d uf Repnrt
Calibration Results (Befor adjustment) {Table 2)
[, Standard Mean af = Uncertainty
Values une 5]
O [S) 250 a6 .04 015
oa [Svel) 10,04 552 12 0
o2 [Fvul) nmn 12 a1l ox
€0 {ppm) #0.14 &0 .14 30
£ (ppm) 2 01 -1 60
0 (g 1001 1001 2 2
NG2 {ppen) 031 ®B5 184 -]
NOZ {ppm) 8132 78 352 1]
2 (g} 2018 1934 A5 1
O (ppm) 30.01 Ed 201 4]
NO {ppen) 1515 146 55 O
NG o 05 175 B
502 {ppm) 50.36 i 236 [
502 {ppe) 1008 W L8 4]
5032 {pprn) 6008 Sty 148 b
EW-CL09-CRey B Pign ¥of Iisoad Date J6/T1S
cee o whdslimunu wonaslumunu

Entach Industrial Selutian Co Ltd,

Ertech Industris] Sohs

MO Tel D27 70-BEEE Cullviiiern

i Lobsl, ook 102 10 THAILAND Tal G-2778H i T . Label, Blargich 10210
Toe |01 - O QEEEOGEES  wisiontooh.on 1h Ten O CHOSESACERNGT  www Bribact e




Instrument description ¢
Instrument model :
Control unit seréal no, £
Instrument serial na. t
10 no. or contral Ao,
Manufacturer :
Probe description x
Probe model :
Probe sarfal no.

Customer name T
Customor address 1

Total pages of ceitificate :
Racelving no, 1
Receiving date.

Parameter of cafibration

Candition of LUC, i
Ambisnt condition $

Calibration ptace i

Callbration procedure na. :

Misttoed £y e

This et &5 apoies ol i
This Conilantion Clrtifomis o 700 e

CaNation
h

Date of calibration i

Calibration Certificate

Certificate No: s 570125
Date of issue ;  23-Feb-24

Flue G Alyzer

Testn 350 e
N3345606/0419
E16SEEIG0419

UAE EFM 2562 (Mo 9)
Testn SE & Co. KGak

Linited Antest ard Engineenng Consutant Co, Lirt
81 S0l Udarmsuk 41, Sukhuemdt Red, Bargchiak, Prakanong, Bangkok 10260

onsCuygen 1,50, 10.04,21 02 ol Carton Monawide 50,14, 302, 1003 pam,
5 etk 303,113, 2009 ppm, Nifrie Cide 3001, 151.5, 3225 ppm,
Sulptr Dicide 5036, 100,65, 530.8 ppm)

Usext

A af the Measurmant ware cavied cut the stbilieed [abotary

Temperatire z

ity © i 15 WRH

171121 Ser Ngamwongwan 47 Yask 48, Toongsanghong, Laks, Bangkok 102L0

to calbwtion Work, bnsbructice

rertaity of MesayeTa

is stated a5 B stantand
o o clstriboibon comespomd i 2 e

T st ETNENATI Eroln,

FFeb-q

Mr, Kwarchal Khamdaung s, RoRgLEK Wangsriing

Calibration Tachnican Technical Manager

Page 1ol 3 Wkasd Darto !EJM.".‘.
eneaslumuny

108 10 THALAN

Calibration Certificate

Certificate No.: GE70125

Callbration Results (After adjustment)  (Table 3)

Standard Mgan of Uncertainty
Parameter of Standard Error
Walues uuc [£1]
(vl 250 52 (17} nis
1008 .11 [+]
nm 012 030
046 14

A00.6
2
150
WO (ppmd 320
502 (ppm) =
SO (ppm). pL)
502 (ppn 558
Remark 1 1 cmolfmal = 1 ool 1 pmels
End of Report

FRELO0-C R

Entech Industria) Solution Co.l o

oneslumun

B

17718071 ek Nga

AT Yok 48 T

HEH Calkir ettt o

ENTECH

W gl

Standard References  (Table 1)

Calibration Certificate

Certificate No.t GEID12S

Standard

Crevgen | O2 } 250 % Vol
Coopgen {02 ) 10,09 % Vol
Coeygen {02 ) 2102 %o Vel
Carbon moncide { £0 ) 60.14 ppm
Carbon mongds [ 00 ) 302 ppin
Carbion moncskde {001 ) 10008 prm
Ritrngen Diceads { NOZ § 30.34 ppm
Mitrogen Duewide [ NG2 ) 8132 ppm
Nitrngan Ciceicde { NGG § 201,

Ritrie Code { B0 ) 3001 ppmn
Hifric Coddir { 80 ) £51.5 ppri

Sulphur Dvowcke | 502 § 50,36 ppm
Suphur Digsicke { 502 ) 1008 ppm
Sudphur Dicetichs [ 502 ) GO0 ppm

Cestificate No,

CG-0153-21
CG-0041-22

14-3an
12-Juk-28

17-Juk-is
[4-New-24
17-0u-35

Mearsured room conditions

Temparat W29 ¢ Humidly Pressum 9.4 mbar
Callbration conditions
G5 Tomperatise ¢ I % Fowrate 00 mifmin Gaspressure: ¢ 10092 mbar
Callbration Results (Bafor adjustment]  (Table 2)
Standard Mean of
Parameter of Standard Ertor
wic
OF (S} 252 hoz
o (Sl .93 011
O (ol 21,14 (%%
00 (g 81
00 (ppiri} 303
00 (ppmi} 1003
NOE [pmm) 106
O (o) 6.2
NOQ {pom) 152.3
O (pam) b
NE {pom) 15
N fprom) 320
502 (am) a3
502 fopm) a0
502 {pom) 586 148

Fage Zuf &

il Tty gl

lengsiumIuA

Entech Industrial Salufion Coultd

-BEEA O
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Calibration Certificate Calibration Report
Certificate No.: 2402284-001-01 Certificate No.: 2402264-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: Elcimnic Baiance Manufacturer  METTLER TOLEDS
Address: 3 Soi Udomsuk 41, Sukhumyit Road, Hedal: MEERISTT Resclution:  0.001
Bangchack, Prakhanong, Bangkok 10260 Serint No: MER0R031 W0 B LWETOOR 009/2853
Capacity) €20
Finga 1 0F3 Date of Calibration: 2 fenl 2124 Page 2 0f 3
Environment Condition! Amnem Temperature: 245 o5 € ve Himidy: L] -
qu.li pmm‘: Flsctranic Balsnce NHEE-GIF Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT (D, LTD:
Candition of Equipment: Geod fons

Condition of This Results of Cafibration;
Manufacturer: METTLER TOLEDD = s

L Mathod WAMAD01  [n-Howse Muthod Dased on LKAS Lo 14 - 2018

Model: MSE03S/01 Reference Standard  Model Serial No.  Callbrated By Certificate Mo,  Dus Date
Beanciard Winght O EZ 1mg b 200y B5055R7577 s MINMO5IS B Aprd 2024
Serial No.: BOO7010311 L Wit i 2 SE05567696 s FIMHEHE B gl 2024
Instrument Serial Ko, Calibrated Certificate No, Pus Date
Tremma- [ HEeiw Quary QRN
1D No.: UAE.TOK.008/2553 e i
3 The certhication & ot to
4 Thes cersficale wes certfe ariy for the lrusent e G
Order No.: 2402284 5 Thes remst of cattration wes Foursd et a8 stcwn o date ek cf £l Bation onky,
i g
Operation No.: 2402284-001 1. Repeatability of Reading:
Date of Recelpl:' 2 April 2024 [ M—v—a'; e [ g) et of Resd g 191
300 0.00000
600 050040
Date of Calibration: 2 april 2024
2. Off-Center Error:
M 5 wen elaced wnd movect 5 witou Cobtian o can

Calibrated by MrJerawut Prapawuttipang ~ Approved by

Scientist { Mr.Pheraphat Tuanjit
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Technical Team
The for of 95%
Thi Certificate is issued In accardance he conditions of accrocitation ranted by the Thei Laboratory Accreddtation Scherre: & R —
which has assessed the measurement caoabiity of tre laboratary and &5 traceabilfy to recognized retianal standards and b the o Py
urits of measurament rasfized 3t the comesponding natonal standards laboratary. This certficats may not be reprduced other t 1
than in i) except with the prior written approval of the Netianal Foed Institute. [ 200000 | smoer | 199098 | somoms | mmw | souim o0 =]

F-EE-009 Revision: 01 Dete: 20-04-65

F-C5-017 Revman: 01 Date: J0-04-65

=
I
1]
€
. & o
i = S i A € . 3 i
I I E 3% = alalalalalalalalalalalals :
i S B SaBEIrNSSUES LT 23 Slalalalalalatalelalalalglgl|g]|s]s -
d 2 2 s|glg|gls|sl8|&|s8
fl - e Ay MR A R N A N A N A R R R R R R
Parrcaton for iommal Cevelprerd Maen : L NS Tz 10t 5 & &
Food industial Laboratony Seres Certer EREIBRATIGN L8 2 14 ;
i Z 3 I
Calibration Report £ -
r
fi : 402284-001-0 2 T
s - & sl8 gl8|a r
Equipment: m—— Manutacturar;  HETTLEN TOLESD g Alg1gl2lg813lg|213|S|s|3|8|S[s]sie [~us
kel
Modet; NS0z Reolution: 0,031 3 S!
Serial Nou: HUT00H1L 1D Npus LRE TTIX 0082583
Capaciey: 620 _ j i
Date of Calibration: 2 aori 24 PageJof3 g 5 slalsls
i s E “Aalal=lzlzlslslzlzlsls 9 3
Calibration Results;  (Continued) 9 22 sl8(g(g|g]g]8i8(8)18]18]|28|8[3|c|g]8
i 2 + B slsls|sls|s|s|s|s|e|s[s|sl=]=]|°
i nge:  0-E0Dg H 2 8
2 « e
Callbration Adjustmant: Intemal Catbratian & o
© &
3. Departure from Nominal Value: 5 >
1HEE
) M alalalalalalalalalalslelelg!l =l
Stangard Vatin Hoarage Reating Coemczian Uscetanty | Coveage Factor HELL 2 =lglg1glgl|glg|g glglg8|8|18l&8[(Z18|8
i u | £ 8 glgl8l8|8 818
gle|d|® 2lglgl8(818 gl8l8|8l8|8|8|&8|2
; | : e i glglgjgls(als|alalsis|a]|s
Lo 91 L Lol 1 HEAELE glelglslglglsigis|gis|g|s|g]s]s
Liniag 0.0000 00w 2000 1m a3 Zo‘ e
El 5
S
1 21000 0100 0.000 505 Ji=]e
1] 050 w0 20
i Lot 00 5
alalals
B o slale gtglgi8l8lalalglsg
: us00 20 ¢ =|8|8|8|8|8(818|8|E|E|E|E(8[8]8]|8
1S slolclo|s|e|e|c|f|lelelecle]e
s Do 200 ]
S
w 0000 200 -
1 no00 260
w 00000 no0n 200
= olalaslalials
100 109 0301 [T 200 - 3 z2(g18l1818i818 8ig|s 3
: =|8(8|8|8(8|E|E|E|E|B(E|8 5|88
150 1550001 uz00 il & 3ls|s|s|s|s sls|s|s > > | S
20 or 200000 0o 200
30 300002 9308 e 200
=
) 4000003 9998 ! 0002 i %
©
; S 4 slslglslslglaig|a]|g
st 5000063 45 2m 8 R R EHEEEEEE glglg|glals
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el 3 - A e et i PR o e imiial Dieveboprreent Mol P iersiiute “uf
o Food ndusial Laboratory Senice Conter CALERATION 0061 — ey Food roemal Laboratony Sevce Center
Calibration Certificate Calibration Report
p Certificate No.: 2402420-003-01
Certificate No.: 2402420-003-01 Equipment: Escunic Batane Msnufacturer  HETTLER TOUEDO
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD, Madel: MEITED0 Resalution: 20001 ¢
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Serial No; CIS4T6715 10 No.: LS AIR 2237556
Bangchack, Prakhanong, Banghkok 10260 Copacity Ll
Date of Calibration: 12 . Page 2 of 3
Environment Condition Temperature: LE T Relsbve Humemy 83 &1
Pageield Place of Calibeatien: Hpom 200 Delance Room 2, UINITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Conditlon of Equipmant: Goos Concean
¥ Walinics I of This Results of C.
1. Calibration Metsod: NFL Mathod W-MA-DD]  InHouse Mecnod besed on LKAS Lad 14 - 015
Manufacturer: METTLER TOLEDO 2. Rgference Sancorn
Reference Standard Mode) Serial No. Callbrated By  Certificate No, Dus Date
Model: MS204T5/00 Seanca Waight Class E2 150my 55 = M3L1IB1S 2 Meremrizes 2024
Sandant Weght Oass E2 1-500g 15EH2 b~ MITNLINZS I8 Novemoer AR
Serial No.: 252436235 Model Serinl No. Calibrated By  Certificate Mo, Dye Date
BIEHT NFLETH 01%23 ‘Quatiy Reoo QRIA-HAZ 4 March 2025
UM
1D No.: UAE.AIR.023/ 2566 it i
5 Trew renift of coBration mis found SCEunine 36 Shomn of Gate ahe pace of Cilibramon onky.
Order No.: 2402420 s
1. Repeatability of Reading:
Operation No.: 2402420-003
ol s (g ) Staradard Ot of Raading L9}
Date of Receipt: 18 April 2024 0 Btno2s
0.mos

Date of Calibration: 19 April 2024

2, Off-Center Error:
Amawot W09 g e placed and v b s pition a0 pan
Tha Dalance misding obtainod i ghvn in e tabi.
Calibrated by  mr.Pheraphat Tuanic Approved |\
Scientist ( ¥ W .@ =

WVice President, Department of Labocatory Services
Date of Issue: 23 April 2024 Responsibbe for the Technichl Managemant Team

The i fora ility of 95% —

Lo tit gl
2000008 [ 1005053

which has assessad the measremert capabilty of the |abarstory and (ks traceabilly o recogrized retionsl Standancs and 1o the L
urits of messurement reakied 21 he CORSEONGIng NAToNgl StanCants aboratony. This carfcate may nat be repriduced ather

tan in ful EsoRgt with the peior written approval of the Naticeal Food Instituts.

T
This Centificats is issuad i scoordance with the condiions of srcecitsbon grantes by the Thal Labarssary Accreditation Scheme % |

100,005

F-05-009 Restsion: 0] Date: 70-14-65

FC5-012 Revision: DL Date: 20-04-65

R
s

- %

NEC-TISLTIE 17036
CALEBRATION 00R1

Calibration Report

Certificate No.: 2402420-003-01

Equipment: Elsctronic Bance Manufactsrer:  METTLIS TOLECO
Modal: MEXATSO0 Resolution; 00001 g
Surisl Ha ID N UAEAIRDII2566

Capacity;
Date of Callbration: 3 ferl 024

Calibration Results:  (Continued)

3af3

Calibration Rangs: ~ 0-700 g
Calibration Adjustment: Internal Calibration

3. Departure Trom Nominal Valua:

Nl Vake frage oaidng Camection Uncertainty Coverage Faciar
(| 2] {9} Lo | I ! i
Uiz 000000 .01 000 noonsa | 180
—F] 540000 1,100 0.0008 oo | am
1 (L] LoD 0000 000097 200
s oy 50000 00000 00002 =
10 10.00007 102000 0.0000 000012
20 2000003 00001 01 o004
50 4939508 0,000 0003 000513 240
= n 7000000 00005 20005 n0001 200
100 5T _isasms L0006 nuoo7 100
150 19 ner 1805012 0013 [Ty i
200 20010004 200015 005 000an 100

The reportne uncertnty cf messorement s bese
tevet of confidence of moprmemstiely 95 %

S unoenEeey e Oy # COWERGR CF & . VAT 3

oo End ——n-me

F-C5-012 Rewwon, 01 Date: 20-04-65
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NEC-TIS|-TIE 1TD2E
CALERATION 0061
Calibration Certificate
Certificate No.: TADAT1B-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 3 5ei Udomsuk 41, Subhunmit Road,
Bangohack, Prakhanong. Bangkos 10260
Paps 1 &6
Equipment: pH Meter
Manufacturer: METTLER TOLEDD
Model: SavenEasy pH
Serial No.: 1231155210
1D No.: UAE WAT 11012553
Order No. 4N T8
Operation No.: 2401718001
Date of Receipt: 27 February 2024
Date of Calibration: 1 March 2024
Calibrated by M Maras Samsak Approved by
Spaciaial { MrPhenaahat Tusrg |
Manager, Division of Calibration Laboratory
Dato of fssun: 12 March 3034 Respnrwitin for the Technical Managemant Taam
arn fora
This Carticale in issusd n o cardinng o Thai L. which fe masisanid

the. mapsuremans capatilty of i ishoraioey
comaspensing ratenst sisndarts Woorory
Natonal Food lsimte.

nd s imceabilly tn moognaed nwsons sisndars ang f the s of messeTaT dkend a0
e Cerisicaim mmy nst be senmce seher fan il socent wih e i wiisen sireval of s

FC5-009 Revesion: O Dati: 20-04-55

el Clveiop NEC-TIB-TIS 17028
sbryarory Senite Certer TALMRATION 001

Calibration Report

Certificate o, S8R0
Equipmant: #H Malie Hmselution: 001 pH Tl
Mansbactne:  METTLEN TOLEDG Mudst Sy i
1t Type: Bl feg
B e LB WAT 01083
Date of Calibration: 11 Marge 2024 Fagedofd

Callbration Results:

1, Cakbration of gH Water

| Marual Temperatin Compensatin @ 25 G |

et vkt bl b 4 14
Natmiod D Vhleigs caaert Avarage indicator Readeg Urcartainty | Caverags Factor
o Jay P P (2my )
0 FIPRED o [T [ 2]
z T8 e 200 oan E)
. TTTaes e A I3 2
[ S0 180 [ [ [ 20
7 [0 0 Ton [ ET]
= = non 20
0 [T [ zm
w B an 158 2m
T Tt m (I3 20
2 Calitwation of G Melor with Eleciros | Marmusl Tamgoraiuss Comsassatan ot 25
Equpmet g Flecaois Tyoa:  Comibd Eissinue
Masufactions  METTLER 100EDD Modali  Inlat Suiila
SewiNe:  30STO1 T
T sl 4,7 s 0]
Contifn Vil A o Renina uncartaimy Coveraga Factor
@5 T i) W m 1#pH) )
I [ 8k = [0 200
a0 T ] e come 20
S0 [ 6 w2 [ 20
[ [T ) - [ 200

F-CS-01F Revesion: OL Diste: 20-04-65

Frood sl Latyorasory Ser

NSC.TIZHTIS 17028
RTRATIEN E0e1

Calibration Report

Certificate Wo. HADITIDI141
Equipment: 4 Wy Resahion: (101 $H
Manulscturar:  METTLER 1ELEDS Mozl Savuramy pH
SedmNo: IS Tyos: Banch o
LI AE WAT 011255
Date of Calibration: 14 Maech 2074 Pageiol
Laeatine: Conarmical Eavitrabion Latannicry, Nabiiral Food st
Envronmant Sondition: Ambient Temporstwrw | 234 418 | T RelseHumdiy | 3053 1 %
Conditinn o this Results of Callbratios
1 Eabimsen Wenod WHCEE by houees mamod v ard
canfan ooz matiial {CAM)
2 Ffwencn Sanauess | Cofed Avkimncn Matnal
Ieinamely Sienl LD Ha, Manvisiu: Dus Cuss
21 OC Volage Cabbraioe Tt Fhabr 14 Jum 1158
22 gl Tharmnemelu amoson? Flska <0 e 30 Ccabac 2024
PR e ——— NRLATH D8 s £ BReasI 2 g 2020
Ganified Refsrence Matenal Lot Wo, Manutaciurer Baf N fixpee Doty
24 oH bl 4060 Frimaey 5H b Schlian| s CHALhem PHITELE 13 Al 2025
29 5 b 5.8 (Premaey i B Sokstion) anms) EPfichem Pty 13 Aget 2028
26 BH Bl 1001 FPremany eH D Solutior samau CoAthem PG 12 gt 2022
27 g bt .00 [Binralend gt bubar Sein) i HACH LANSE GmiH S11001 16 Detebar 2028
3 Ths canic vaceatie m The o Lt (5 Ui
34 ittt by 2 4 A WEE-TIBETES I3 Latesvwkiry Acemstlinsh of Caibiniscnt Wo 503
3F etmimris Hp 22 and 23 g WECTIBTIS TT02% Labsrkory Atcerdbion ol Salrabon Ko 0081
43 Confied Aetinecs Mariial Ny 24 8 18 etmabilo  Frmocy messesnen mehoo. Hamed ol using caltnie
Purmamakr b, ard RRcvOBnEE The Sandad Souso
e s 1150 1M
ans IBOES 1 028
34 Cartfad Audininca Uaserial Hg 27 watialéwty  FTB Confcaro Sr, FTB-PHOA BE305S04TI paut Ciralioaie W FTE:
PHOR.BEE0B20 PTE: Frrshabuh-Thacheishs Busdisarsiat,
[T —]
4 e ey bt Sl
1 Thie st o mocatn an pac ot
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Calibration Report

Cortificate No.: 011800101

Equipment: Dl Trannomain wily ATD [2H Maber]
Rasohition: LR Modal Savanllngy pH
Sarial No. | TEAAa £ Na LAE WAT 002555

Manufactumr:  METTLER TOLEDD

Date of Calibration: 11 Wargr 2024
Locstan Cramical Culertion Lakanery, Nutoeal Fusst |stide
Envirmnmund Sondition. Ambient Tempernture Big 2 Vg
Patutiva feumidity ME & 3IN
Condifion of fhis msults of Cabbration:
1. Gafbration Memod - I v sttt W-TE-C26 By cenigpaci it wilh SlEndind Inarmomeser
= despmrined ke St

from & simedam resairoe thamometar

i

Temgeratons sosle of 1990 | 1580}

3 Malwrcs Siarsturd instnrani
[— [ moan Certificate Na Gun Batn Trwuugh
HANDHELD THERMOMETER 5 152
BELTGHTINE | OBkm2d TIETR
Fllium Raszance Themmelsr (P81 ] anzta BT
Suppan Equpmart | - Lm Tamparalin Baih (SOCALE| Modet: Eirose 6 Pls Basic, B4 4105272
H trematis Ui (51 Ui

L Thm cenibcats wa certfied onfy dor the irsirument we cafralie

& This s .

i Ctineitian of Cuibrating dum
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iWaneut atusimant D At agustmart

FLC5-012 Rsvesion:

Date: 204485
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HREIBA R
Cartificate No.: F4ITIAL0TS
Equipment: Dl Tramermetis with FATO (5 Waster)
Aeskiten 01 g el SavanEnay pH
Sl Mo T80 O UAEWAT 0102553
Murulsctoer  METTLER TOLEDD
Date of Cafibration: 17 Waron 4 Pagu S o §
Calibration paint: 10,250 md WL
Cailtraion result:
The Dot wag immerged in bquid b or dry bafs o 8 mesnur daphd  $00 Mo
Desenosion of pabe. modsl ik N N
Dimensien of pesita | Diaeh o Lesgm e mm
Sheath masrisl Stirkms Siwal
Btandan Uncartenty
" om Valun
WuCtReading  CSH g e Cormctisn Valus ("G} .. o8y
1 01 o
w1 el oy
w1 01 [T
Histe
L Ll Uiaer Cakevation
Tra vapeit uscsainty o tased on siam ety it 2 providing
Brprmimalely 3 %
End

F-CS-012 Ravwsioe: 01 Date. 200485
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Certificate of Calibration

-
Equipmant: pH METER Cerlificate No.: CO7240167
Model: SevenEasy lssped Date; O Aprd 2024
Sertal Mo, (o D) 1230525212 (VAE WAS.D03ZE53)  Job No.  WO-DD024208
Manufacturer: METTLER TOLEDO Page: 1of 3
Electrode Saral No.: 1156683 Model:  Inlab Sobds  Brand:  METTLER TOLEDO
Candition In Condition
Customer. United Analyst and Engineering Consultant Company Limited
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkak 10260 Thattand
Environment Condition: Temperature - I + 2 b 7
Humidity 50 %RH * 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.,
2533 Sukhumvit Road, Bangechak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Migs. Orawan Khisiphiol
Calibration Date: 9 April 2024
The Method used: In house mathod, CAL-WI-58, base on ASTM E 70-07
Traceability: This cerlificate is iraceable 1o S! Units, Sample Test s assured through primary
meaurement method Harmed cefl, through CPAchem Lid. (ISCVEC 17034) Certificate
Mo, S38377, 371085, 931084 And pH Scala traceable to the 51 Units maintained by
MNatianat Institute of Metrology (NIMT), Thatland through Industrial Foundation
Electrical and Electronics Inslitute Cerlificale No, CAZ0230350EA,
{ (Mr. Nitinun Srihawan)
Person in charge Authorized signatory

This cavtfizans is lssued e s of massunement acconing 15 the Intarmabonal Eysiem of Unes {81), 1t prowises traceatebty o massurement io intemarsonsl
o

e

uncertminty muitgied By e coverage fcinr (k22 e

pa "
Brvide a tevel of conficence of appraxmatety S0%. 1 is determined 1 scoontanos wih the Gocn in Exprassion of Uncerainty i Memsunsmar: (5UM)

These. ay Enndtions
b repeocduned msnct i 1ull witout spprovl of DKSH Tachnoiogy Limied
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T Limtaz

31 et s
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Frratancey,
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Defivering Growth - in Asia and Beyond

lﬂﬂﬂ"l’lﬁjﬂ‘)ﬂﬂﬂ

CALFM-COT-14. 8 Apr 2024

&z DKSH

Certificate Mo.. COT240167 Page3of 3

Practical siope and zero point*

Tha three-point calibration using three standand buffar solutions; pH 4.008 , pH 6,985 and pH 9557
-During calibration, disptay of pH meter reading; pH 4.00 , pH 7.00 and pH 10:01

Certficate Mo COT240187 Paga2of 3
Calibration Results:
pH Scale
et PH st e | Uncertaintyof | one Factor k)
vy
{miv) vy Error (mv) {pH)
a1z 414 012 0.00 058 200
35495 355 0o 100 058 200
2858 206 020 200 058 200
zi64 237 0% | 300 058 | 200
177.48 8 052 400 058 200
1832 118 032 500 nsa 200
5918 sa 016 600 058 200
o o 0.00 7.00 058 2,00
5016 55 016 200 058 200
1B32 118 naz 9,00 058 200
7748 Ar7 048 10.00 058 200
236,64 236 064 1100 058 200
2958 295 020 2o | 0@ 200
35496 355 004 13.00 058 200
a1z | 4 0.1z 14.00 058 200
o Bt Ly m:m”.:: e

DREH Tadsrossy
305 e o vy T s 0
Bargenai. Shrstanse, Rangkok 10961

310 Selkturat Arad,
a0 3008 T8

Delivering Growth - In Asla and Beyond

wonanslumuny

CALFM-COTA4: B Apr 2024

The practical slope of the pH electrode; 5701 (mVipH).  B6.37%

The zero point of the pH electrods; B.88 {pH)}
Sample Test Results
Standard Buffar Unit Undar i Uncartainty of
Solutian {pH) Callbration (pH)y | Dermnee (BH). | e rament () |Coverage Factar ()
4008 380 -0.018 QL0070 2.00
6,985 7.00 0.015 0.0081 200
0.097 10.02 0.023 0.0074 200

* Calibration Marked * Mot TISE Accradiad * in this Cenificate heve bean incluted for completenses.

The End of Certificate
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CALFM-COT-14; 9 hgr 2024



&= DKSH

& Certificate of Calibration

WELIRLI TRE
Equipment: Digital Thermorneter with Probe Cerlificate No.: C15240373
Medal: SevenEasy pH Issued Date: 09 April 2024
Serial No.: 1230525212 Job Nou: WO-00024208
Manufacturer METTLER TOLEDO Page: tof2
1D Mo UIAE WAS 0032553 Condilion: In Condition
Customar: United Analyst and Enginsering Gonsultant Comgany Limited
3 Soi Udomsuk 41 Sukhumvil Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Condition: T 2 % 3c
Hurnidity: 50%RH + 20 %RH
Vollaga: 220 VAC % 10 %
Calibration Place: Themo-Hygro Laboratory, DKSH Technology Limited.
2633 Sukhumvit Road, Bangchak,
Phrakhancng, Bangkok 10260 Thailand
Calibration By: Mr. Natoakam Mitjit
Calibration Diate: 0% April 2024
The Method usad: In house method, CAL-WI-19, by comparision with standard thermometer
Traceability: This cenificate is traceable to the Internatonal System of Unil maintained by
Quality Rebom Co, Ltd, {QR) Cernificale No. QR23-1073
{Mr. Nataakarn Mijil) (Mr. Pramolte Ramrong)
Person in charge Authorized signatory

Thim cartitcate in ismund T uriis of musscrament sccoring b the il Sysem
mmpsurarment I mtsmaboal or o standard or st mcgniond natienal sledse lntor
Thm msmsremert uncectsinty slaind m e nagndad smosrainy which s ckisined ko he

1 Liruds {54}, N provicdes aceibilty of

it arertinty b by the

Garverage facior {e=2) 2 provide n devml of con f 1 b dmirrined e Bile I
Unerimnty in Mewsiemmen (GLUM)
L ks may n becnd by Th vl rulaln caly 1o et R basbud, cabbvaned o namplad

Trer repo sholl el b repeodisse aatee! in il wihind apgesval of DREH Technongy Limbsd

VHEn By e Tulad din
D5 Tac

2930 sty s e s st 38380
2323 Skburrat Mnes. Hargcbuk. sk barcrry. Barghob 18240
Prise: +48 2630 T Ervad &

tonanslaimun

Dielivering Growth - in Asia and Beyand, CALFM-CI514: 08 Duc 2022

o @& DKSH

Withaut Adustmant
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Delivering Growth — in Asla and Beyond,

wonanslamun

&= DKSH

Certficate No,: C15240373

Page: 20f 2
Reference standard equipment:
Equipment | Cortfcateno |  Cal.date | Newt Cal dals
[ oig wihProbe | OR23073 | 2May23 2 May 24
Calibration Results:
‘Without Adjustment
Sensar Type: RTD Channsl: -
Diameter (mm) 4 Length (mm): 135 Immersion (mm): 110
Calibrate Point(*C) | STD. Reading (*C) | UUC. Reading (*C} |Correction af LT {(*C)|  Uncertainty (+ “C)
15.0 16.010 16.1 -0.080 0.076
5.0 25.006 251 -0.084 0.076
350 35,004 350 0004 0.076
The End of Certificate
v B e TuTad 4 vin
v ¥ Lired
5T S WL e et e, 180
Toona B8 430 T EaR bt e it .
enaslumunu
Dellvesing Growth - In Asia and Beyand. CALFME15-14: 04 Dee 2022
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:: MEC-TISLTIE 17028
Food ndusinal Lsbotatony Senice Cerper CALIBRATION o081

Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

p— — — Pagelofd
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: ASR2050U
Serial No.: CO09071872
1D No.: UAEWAD.D12/ 2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 april 2024
Calibrated by mMrlerawut Prapawuttipong ~ Approved by
Scientist { Mr.pi
Manager, Division of Calibration Laboratory
Date of Issuer 9 April 2024 ‘Responsible for the Technical Management Team
Tha are for a of 95%

This Certificate & mausd n Accondanc the conditiors of accreditation grarted by the Thal Laborstory Acoreditation Scheme
wilich Nhas assessed the messurement capsoiity of the laboralory and its tracesbiiny o remgnized nabonal standards and o he
units of maasurement reatzed at the corresponding national standands laborstory. This certificate may nat be regroduced other
than infull except with the prior written approval of the Natonal Food Instiute,

F-CS-0008 Revmon: DL Date: 30-04-65
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Foundation o ousinal Development Matonal Food st o e R ——— Y Ml ok ey 4
Food inchamal Lsborainn Servce Cerver BRERTEN T aite ey oM nousial Laboratony Senice Cenker CALIBRATION D381
Calibration Report Calibration Report
Certificate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Equipmant: Hectrnic Balance Manufscturer:  METTLER TOLEDO Equipment: Beannc Baance Manufacturer  METTLER TOLEDO
Modal:  KSRI05I0 Resolution:  0.00001 g { 90001 g Model: X550 Hesolution: 000001 9/ 00001 g
Serinl No.: COG9071HTL 1D Now: URE WAD 0122563 Sarial No.: T009071ET2 D Mot LAE WADOLE/2563
Capacity: 200 g Capacity; 230 g
Date of Calibration: 7 seo m2¢ Paga2ofd Date of Calibration: » ser 200s Fagadofd
Environment Conditlon; Ambest Temperature: 245+ 08 T Relmhe tumidty. 475 0 25 W Callbration Results:  (Continued)
Place of Callbration: Laborstory, UNITED ANALYST ANE ENGINEERING CONSULTANT OO, LT Calibration & o-#0g
Condition of Equipment: Good Comdeon 0
c i  This & l £ Calit " Calibration Adjustment: [nternzl Caibration
1. Calitraton Metsnd: WFL Method W-RA-001  Iv-rouse Mathed Dased on LS. La 14 © 04D 3. Departure from Nominal Value: (Range: 0- 80 g, Resolution: 0.00001 g )
1. Referemce Sty
Reforonce Standard ~ Model Serial No,  Calibrated By  Certificate No. Due Date onrl Val Sandar Vaue hverage Rzadng Canection Uncertanty Covesage Facsr
Soarnta] Wit Ciass £ imgredDtg  BSISEETSY) s ME405TS & Aprit 2024 R £ 1 i ey {0y ik ) i
Instrument Model Serial Mo,  Calibrated By Certificate No.  Due Date unioad 0000000 Q000 000000 00000088 109
Thesmer Hargra Miter B0EHL WELETH D13 Qualey Rebom R 4 Fetruary 7024
3 This cartifcation b traceatiis 10 51 LI 0001 001003 200101 000001 0.000505) 1m
4 This coviitcain was cevefios onk for the insmament we calbated o005 0005008 0.00¢58 0.06001 020000 200
£ This msult of Calbromion was found accureee 25 shows on date 2nd place of Calibrato oy ol 0010003 Q0100 0.00000 00000041 100
Calibration Results; [ 004595 00500 100000 U £0umes 200
T Rapa IRy of Rl [l ojmn1g 110000 000001 w00t 200
08 0500015 050061 0,000 o.00514 100
Hominal Vsl [ g | Standand Dewanion o &eating Lol
a0 Q0005 L 1000043 L0003 200007 100
8 Q000053 2 2 000073 200001 00001 720
164 0000048 — 5 5000017 500002 £ 00 0000020 200
200 2000053 10 10000003 1000000 00001 0000026 200
2, Off-Center Error: 1 20000031 2000007 L0001 0000017 200
Amsmol 100 g s pisced med moved o varoes pasiion on pan
Exl 30000050 2000003 00001 0000057 20
The beiance reeding pbtmred in gven in e tasie e
— \ £ 50000028 50.00004 -0 00T 0000068 260
RO B _B0.00006E 1000005 000002 000011 3. B

1 2 1 | 4 1 (Mmsimm Diffarance)
{ g ole galeogale g ilt g lt g Lig 3}
1000000 | 1o ool | a0 | sasees | sooooen | 000t i)

F-C5-012 Revision; 01 Date: 20-04-65 F-C5-012 Arvisian: 01 Babe: 20-04-63

amatrrasLdsuyaiEdasralaess
AR PR [ TR P TP LT Dy LTS

Foundanion for nousnal Deveiopment fational Food imstute
Food indusial Laboratory Sence Cerver

Calibration Certificate

n f I gEarrssLILTE0S TN LES 3 m
AUELErSASUUBM 1S SRE WNSELET S T

_ Foundstion for hdksial Development Natonal Food Fetute e

mveniry ey PO iPediaml Lsinorarory Serviee Ceniee

Calibration Report

Certificate No.: 2402283-001-01 Certificate No.: 2402283-002-01
Equipment: Eleczrunic Batance Maufacturer;  METTLER TOLEDD Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Modelr YERI0SOU Rewekition: - 0.0000E 27 0:000% 0 Address: 3 50T UDOMSUK 41, SUKHUMVIT ROAD,
Sarinl Ho.: COORTIETE TO Mo LIAE WAG.01217563 Bangchack, Prakhanong, Bangkok 10260
Capacity: 223 g
Date of Calibration: 2 apn 2024 Page 4 of 4 Page Latd
Calibration Results:  (Continued)
Calibeation Rapge; 81 -200g Equipment: Electronic Balance
Calibration Adjustment: Tntermal Calibeatan
3. Departure from Nominal Value: (Renge: 1 - 200 g ; Reslutien: 00001 g } Manufacturer: HETTLER TOLEDO
senmngl Value Sandard Valoe Average Ruadieg Corwetion Ungatainty Cowerage Factor odel: XSR2050U
(AL B 2} L g ) La} Lt g ) i
s % 0010 50,0000 oot i 20 al No.: alesay
100 10000008 1000000 00061 0.0001% 200
ID No.: UAE.WAD.D10/ 2565
10 11200007 1100008 .00 000017 200
120 179 D009 120.0000 0.0001 noo01E 200
F Order No.: 2402283
130 L0001 130 0090 001 0015 200
140 140 0001 14D 0000 L0001 L n ) 200
i g Operation No.: 2402283-002
150 15000009 150.000% 00000 0.00020 200
160 16000010 160.000) 00000 0.00023 200 M R Ipt_' 2 April 2024
i 14,0001 1700003 00000 0.00073 .00
2 o 10,0008 0005 [ 10
= = - Date of Calibration: 2 april 2024
Calibrated by Mejerawst Prapawuttipong  Approved by
Sclantist { M
Managar, Division of Calibration Laboratory
Dite of Tasue; 9 April 2024 for the Technical Team
The inties are for 8 of 95%
Thes Certificate & Sswed 0 accordance with the conditions af accreditation granted by the Thai Laboratory Accreditation Scheme
reported uncertsmy of et it on @ Sanidand Tty Mt by g ., which has sssessed the measurament capability of the laboratory and its traceabily to recognized nations standands and o the

e
Ieved of confidence of approsmately 5 %

e End -

FL5-012 Reviwon: 01 Date: J0-04-65

units of measurament raalized at the comesponding national standards: iaboratory. Thes certficate may nat be reproduced other
tran in full excapt wih the priar writtnn approval of the Nabanal Faod Tresttute.

F-LE-008 Bevision: O Date: 20-04-65
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. Pourdsion for nchminal Devsopment Natonal Food Refiuts U S i oo
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Emctronic Halance Manufacturer:  METTLER TOLEDG
Modei:  XSRAIS0G Resolution: 000001 g/ 0.0001 §
Serinl Mo.: C2106RSIN 10 Mo LISE WaD0 1072565
Capacity: 232 g
Date of Calibration: 2 2004 Page 2o 4
Environment Condition: Aofent Tespersture: 245+ 05 ‘T Folative Hamdiy. 475 EERY
Place of Calibration: Lebaratnry, UNTTED: ANALYST AND £
Condition of Equipment: Goos Condiien
i hi libration:
1. Calireion Method. FET Mathod WMADGDL  In-Houso Method tased on UKAS Lab 141 2019
7. Befarence Sladuniy
Reference Standard  Model Serial Mo, Calibrated By Certificate No.  Due Date
Sranddand Wisght Class E2 1mg 10 200g BEOS5ETETY T MUFHIES B g 204
Instrument Model Serial Mo, Calibrated By  Cortificate No. Due Date
Therren: Hyrn Meter EoEH1 MFLETH D623 Quaity Rebam % February 205

3, This costification i traceasle b 52 UNIT
. Thes contificate was certified only for the instrument we calbraled
5. This: resut of Cakbration was foend sccurste s shomn on dste and ey of calbition ooty

Calibration Results:
1. Repeatability of Reading:

Wereial Mo j ) Stardvd Dawation of fzading te)
an 0.0000042
80 00500052
100 | .000048
300 [ n.0000e

2. Off-Center Error:
Armmof 100 g wm pleced s moved 10 various position on pan
The batance resing oblar e is green in T sl

- >

F-CS-112 Rewsion: (1 Dabe: 2-04-63

1 ] 3 | & | (Mrmum Diference]
(o ¥HL g JI0 g 300 : 21 ]
100000 | sonnoos | susess | sasess | soosenn | o000 | o001

e

Foundaton for ndusina Deveicpment Natcnal Food betute

A1 g
b Y S,
4 3
gEErnssLFILNYElETEaET LSS L X
PSSR UM IS EANNSSLET S g e
Ml N

T Food nousingl Laborainy Senace Cemer EREA T
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electrunic Baarce Manufacturer;  METTLES TOLEGO
Madal: XSSO Rasolutinn:  0.00001 g/ 0.0001
Serial Mo C1LEAST04 10 Bou UAEWA DIE6S
Capacity: 220 g
Date of Calibration: 7 ael 2054 Pagedald
Calibration Results:  (Continued)
Calibration Range: 51 -200¢g
Calibration Adjustment: Internal Calibraton
3. Departure from Nominal Value: (Ranpe: 81 - 200 g ; Heschuton: 0.0001 g )
Hemnal vaiue Srandad Value Average Rieading Coneszion Uncertainey Coverage Factor
£y 3 L9 ) L g3 (A 1 L= g ) P,
k] 000010 900001 00000 008015 200
100 100 00008 100 0001 0 0000 000015 200
10 1100007 1100001 L0080 000016 200
120 12000005 120.0000 0001 00017 200
10 100010 |00 ooy 000019 m
140 140 00014 18,0000 0001 00050 200
150 150 00009 150 0001 00000 0.00020 200
1E0 10,0001 14,0001 o000 0.0z 200
(] 1 oo 17,0001 00000 0.00023 200
i 200 0001 200 0002 60000 0.00028 Lm0
Tite Fepevtied ecersainty Of Mmeessrement was Isos on & Sandarm uncestairey multiptied bry & cowerage factar & | prowiding s

st f confufonca of pprosmatesy 95 %.

FC5-013 Revislon; 0f Date: 0-04-65

&,
1 ammeEsLATR e s OLE T 2 X
n I UELEMEAEOAUBM ISR MNES LS TS a,ﬁ
. i inclaiion or nastial Devslopment Hamna Food e
food ndiamal Laborarory Senvce Cerver CAUBRATIGH 0001
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electrmnic Extater Manufacturer:  METTLER T0UECO
Hodol:  KSI0E0U Rasaluion: 050001 g/ 20001 g
Serial No. CII0585394 0 Nou UAEWACLITEY 3565
Capacity: 130 g
Date of Calibration: 3 s 2024 Page3afa
Calibration Results:  {Continued)
Calibration Range:  0-80g
Calibration Adjustmant: Intermal Calibration
3. Departure from Nominal Value: {Range: 0 - B0 g ; Ressluton: 0,00001 g )
Nomingl Ve Sandard Velue Average Heading Crmecton [ Corserage Farter
i 1 g 3 L oy ¢ g ) ILs g ) Li
Usicad 0000000 0:00000 000000 0.0000088 i
| 0001 01003 00101 020001 00000088 200
005 005003 000500 000000 0000052 200
061 L] 001000 0.00000 0000055 20
e 0045556 005000 400000 O RO 200
01 0.100011 0.10000 200001 0003011 200
s 050056 0.50001 00001 0.000014 100
1 1000001 100002 050001 ogons | im
! 2900033 200001 ogmor | | 200
] 500017 500001 0000 000003 1m
10 10000009 10,00000 000001 0 000026 1
b 20000031 20,0008 100003 0 000037 100
k] J0:000040 3000053 150003 0002058 100
E] 50000018 5000000 000001 G HN06E 109
] 0. 000088 #0.00002 000005 Q00011 200

F-O5-017 Revesion; 01 Dabe, 20-04-65

TEA
CORPTHLATE SERVICES 5 EOLIPVENT CALINRA
AN PATTAMAKARS ROAD S0 (1, 51
TEL 0-I71 73002

Certificate of Calibration

Equipment :
Manufacturer ;
Modai :

Serial No.

1D No. :

Submitted by :

Location :

Recelved Ordar :
Callbration Data :
‘Ambient Tempaeratura :
Relative Humidity :

Calibrated by -
Approved by -
[ ) Pongan Pagim

() Suwit Imjai
{1 Kunchit Promprat

Issue Date :

are for o

A,

HNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) m

FIEK AND TESTING SERVICIS W
FeAE T TR TR
CALIBmATIN roE

Cert. No.: 24TM5E8
Page: 1o 3

Hot Air Oven
Memmert

UF 56

B20411

UAE WAD. 0082556

United Analyst and Engineerng Cansultant Co, Lid.
3 Sol Udomsuk 41, Sukhaamvit Rowd,

Bangchak, Phrakhanong,

Bangkck 10260

Laby Floor 2

01 Aprl 2024
01 - 02 April 2024
(26+10)°C
(B0+30) %

Krizda Malea

T p—

1

enaslunun
A ODES0R



Equipment : Hot Air Oven Cort. No.: 24TMEER
Condition As-Recelved :  Used llsm Page: 2of 3
Refarance : 2404-00040C-3

Procedurs Used :-

Calibration were conducted using callbration procedurs CP-0TO2 based on TLAS G-20 according fo difect
measurement mathod with Data Acqui which with T Detector { RTD )
and Thermaocouple Type T.

The tfemperature scale used was based on ITS-80.

Condition of this result of calibration
1. Referance standard ingtrument:-

Instrument Serlal No. Cert. No. Traceable Duse Date
1 ) Data Acquisition MYST013711 2HMI15 TPA 11 Jul 2024

2. This certificale is valid only to the #em calibrated on date and place of calibration.
3. This certification s traceabla lo the iMernational System of Uinit.

Remark 1 TPA : Technology Promaoton Assoclation | Thailand - depan )
Result of Calibration := () Without Adjustment

Function of UUG* : Temparature Source
Frash air setting : Closs nt during
Eaginning Finished
ar 26
REL Humid. { % | 4T 48
[AC Supply ( von | 221 220
Ref. 5td. 10 No.: @
H Paint
(120 to 180 )
Position : G {104 ) °C
1| 2i-erc01 | zzieRToa
2 | a1seTcoz | 1eRTO22
3 -187C-03 18RTD-2/3
4 | ataemoos | 18RTOZ4
Probo Details of L 1BRTD-2/5
a= B0 com o= 050 m . ABRTD-2G
h= 60 em = 080 m ki 18RTD-2T
c= B0 om = 675 m 3 18ATE 2y
Capacity = 0.30 o 2 (et} 1BRTD-2%

2120973

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLLIANG, SUANLLIANG BANGKDK 10250
TEL 0-2717-3000-20 FAX 0-2713-8484 CaLmRATICHN 3520

Certificate of Calibration =~ c]ne: e

Page.: 1of3
Equipment : Electronic Balance
Manufacturer Mettier Toledo
Model ; XER204
Serlal Ne. : 117635043
1D Mo, UAE WAS 01252564
Subdmitted by : Linited Analyst and Enginesring Consuftant Co. Lid

2 Sal Udomsuk 41, Sukhurmit Road,
Bangchak, Phrakhanong,

Bangkak 10280
Location | Balance Room (108)
Received ordar : 11 May 2024
Calibration Date : 11 May 2004
Ambient Tomparature | 15'Co4n’c
Relative Humidity : 30 % to 90 %
Calibrated by ;
Approved by :
{ ) Penpan Paipim
() Suwit Imial
[+ ) Kunchit Pramprat
Issue Date @ 15 May 2024
The are fora of app 85%
Ths certibcate may st be rapradeced cther 17 (n 1, sxcep wan the prioe writin
Apgroal ol e hiad of 3: Enuipment Caliteati

wnanslumun

Equipment © Hot Air Cvan Cort. No.: 24TMEES

Conditien As-Recelved : Used Itam Page: 3of 3

Reference 2404-D0040C-3

Result of Calibration = (") Without Adjustment

Function of UUC* © Tamparature Soorca

Frash air satting : Closa

Calibration | UUC* uuct T Ovarall Ly
Point Setting stability it Factor
[*C) {c) | (e {4£°C) ] (%) k
104.0 1040 | 104 0.032 047 084 2
120.0 1200 | 120, 0.12 orz 13 2

| 800 | 1800 | 1o 013 12 15 z

Calibration Measured Temperature | G |
Paint Position
ey 1 2 5 [ r_i 8 [9fref)]| (#C)
4.0 | 104464 | 103.847 104106 | 103661 | 104,275 104127 | 104,013 042
1200 | 120.485) 120.060 118,531 | 116,644 [ 120.364 [ 120,144 120,153 1.1
1800 | 180574 | 170.760 176.584 | 176.790 | 180.2687 | 176.961| 175.802 1.1

Awverage” : The averaga of 30 values In esch position.
Temperature stability : One-half of the grestest maximum differance of measwrad temparature &t any one sensor.

+ Tha maxmum diff of at any sensors and the measured
temperatura at the reference location which are observed at the same time or at as close an observation time as
pogaile to the pathem or within the chamber under steady-state conditions.

Overall Variation ;: The D¥farence of the maximum and minimum measured temparatures throughout chseration.
uuc* : Unit Undar Calibration
MNete @ The reported unceralnty of measwamant wes included stability and excludad uniformity

The reperad uncertainty of measurement was based en a standard uncertainty multipliad by a coverage
factor k, providing a level of confidence of approxinately 85 %

-olo-
LaNATT mugu
4120973
Equipment : Electrenic Balance Cert.No.: 248mM283
Condition As-Received :  Used llem Page: 2o 3

Reference : 2405-01660C-2
Procedurs used :-
Caiibration were conducted using In-house calibretion procedure CP-0BO1 based on UKAS LAB 14
according to direct measurement mathad against standard weight.
Condition of this result of calibration
1. Referance standard instruments:-

Instruments Madel Serial No. ID No, Test report No. Due date
1) Standard Weight Set (E2) 16684 24053 TORCOOT MM-0013-24 25 Jan 2026

2. This cerfificate is valid only to the item calibraled on dale snd place of callbration

3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not cerified for any commercial transaction,

5. Thie certification ia traceable to the Intemational System of Unit

Result of calibration | | Without Agjustmant ({ * | After Adjustment by Intemal Calibration

Range capacity : 0 g to 220 g Resclution 0.0001 a
Before Adjustment :
Belance Measuremant Coverage
Applied Welght Reading Correction Uncertainty Factor
(9] tg} (g} (tmg) (k)
100 100.0000 0.0000 o2t 203
200 200.0001 -0.0001 o3 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Waight Standard Deviation
ia) of Reading (g )
100 0.00007
200 0.00007

Lﬂﬂ'd'l‘l‘lljmtlml
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Equipment : Electranic Baiance Cert.No.: 24MM283
Condition As-Recaived :  Lised ltem Page: 3of 3
Refarence : 2405-01880C-2

Result of calibratien

2. Effsct of off center loading
A mass of 100 g was placed fo various position on tha pan
The walghing maching reading sror obtanad s given in the tabls o~ fov Fd ]
Maximum difference between
Position 1 Posltion 2 Position 3 Position 4 Position 5 off-center and central loading

lad {a) ig} (g} lah i)
+0.0002 -0.0001 0.0000 #0.0002 0000 0.0003
3. Departura from neminal valus
Balanca Measurement Coverage
Appiied Welght Reading  Comection  Uncedalnty Epetor
ta) (o) (o) (£mg) (k)
Unload 0.0000 0.0000 015 213
1 1.0000 0.0000 015 213
& 5.0000 0.0000 015 213
10 10,0000 0.0000 0.15 A
20 20,0000 0.0000 019 203
50 60.0001 -0.0001 019 208
a0 60.0001 00001 019 204
80 80.0001 -0.0001 ozr 2
100 100.0002 -0.0002 oz7 203
120 120.0001 -0.0001 028 2
200 200.0001 -0.0001 031 2

The raportad uncerainty of measuramant was basad on & standard uncerainty multiplisd by a covaaga
factor k , providing a level of confidence of appreximataly 5 %,

-ollo-
'
enanslumun

Equipment ; BOD Incubater Cert. Mo.: 24TM303
Condition As-Recelved : Used ltem Page: Jof 3
Reforance : 2402-02340C-1
Result of Calibration :- (*) Without Adjusiment
Function of UUC* : Temperaiure Source
Fresh air sefting : Not Avallabis
Calibration | UUC* uuc P Overall

Point Setting | Reading stability Varlation| Factor

o O P (£'C) (°c) (cy|

20.0 201 [ 188 0.37 0.7z 14 2
Calibration | ('Ch

Point Position

(¢} 1 [ 2 | s T & 1 5 1 & [ 7 ] 8 [amt)] (+c)

200 | 19873 | 19,803 | 20.322 | 19.690 | 18,615 | 19505 | 19.612 | 19.560 [ 18645 [ 058

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

Temperature stability : One-half of the greatest of p at any one sansor.
i i :The i i of d at any sensors and the measuned

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

pessible to ine the pattern or ity within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimurm
UUE® : Unit Linder Calibeation
Note © The reporied uncerainty of measurement was incheded stability and excluded uniformity |

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

-ola-

LoNdT

WeC-TAITIETE
CALIMATHIN do0e.

Cort. No.: 24TM303

Certificate of Calibration PomEz I o0

Eguipment : BOD Incubator

Manufacturer : Arco

Model : uc4-1320

Serial No. : 13URC45013201

1D No. : UAEWAD 0152581

Submitted by : United Analyst and Engineening Consuliant Co. Lid.

3 Sol Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong,

Bangkok 10260

Lecation © Lab Floor 2

Received Order : 10 February 2024

Calibration Date : 10 February 2024

Ambient Temperature : (28+10)°C

Relative Humidity : (50+30)%

Calibrated by : Tawsatchal Pama

Approved by ©

{ ) Pornthippa Tameyakul

| +} Unnopphol Harachai

() Suwit Imjai

Issua Data : 19 February 2024
The Uncertaintles are for a conflds hahility of approxi Iy 95%

Appe Cattbrmion v [
wenaslumuny
Equipmant : BOD Incubator Cert. No.: 24TM303
Condition As-Recelved :  Usad ltam Page: 2ofd
Referance : 2402-02340C-1
Procedure Used :-
Calibration were using [ CP-DT0Z based on TLAS G-20 according to direct

measurement method with Data isition which with T Detector { RTD ).
The temperature scale used was basaed on ITS-80.

Condition of this result of calibration

1. Refarence standard instrumant:-

Instrumant Sarial No, Cart. No. wable Due Date
1 ) Dats Acquisition MYS8003411 23LM208 TPA 27 Dec 2024

2. This ceriificate is valid only to the item calibrated on date and place of cafbration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Prometion Association ( Thailand - Japan )

Result of Calibration = {* ) Without Adjustment
Function of LUC* Temperatura Source
Fresh air setting : Mot Avallable
Finishad
31
_( |REL Humid. (% ) 70 &5
2 A JAC Supply { Vot ) 3 234
o o
1
g
9
H ‘3 HE 5
; 7
Wiz }‘_ =
Dz 1
a
W
Probe Installation Details : Dimension of Chambe
&= 0 em o= a2 m
b= % em W= 12 m
e= 0 em H= 12 m

Capacty= 088 m'

N



TECHNOLOGY P
CORPORATE SERVICT

OMOTION ASSOCIATION (THATLAND-JAPAN)
: B ATION ANT TRSTING SERVICES

LUANG BANGKOK 11250
i ApRORIn WEC-TIH-TISATORE
™ CALImATIN cete

TEAL

Cert. No.: 24TMSE7

Certificate of Calibration e
Equipmant : BOD Incubator
Manufacturer : ARCO
Model - UR-1320
Sarlal No. :
ID Ne. : UAE WAD.018/2551
Submitted by : United Analyst and Engineering Cansultant Co.Lid.

3 Soi Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhareng,

Equipment ; BOD krcubator Cert. No.: 24TMSET
Condition As-Receivad :  Used llem Page; Zold
Raefarance : 2404-00040C-1
Procedure Used :-

Calibration were conducied using caibration procedure CP-OTOZ based on TLAS G-20 according to direct
measurement mathod with Data Acquisition which with Detactor | RTD ).

The temperaiure scale used was based on ITS-80.
Condition of this result of calibration
1. Referance standand instrument:-
Instrument Serlal No. Can. No. Traceable Due Date
1) Data Acquisition MYST013711 23LM115 TPA 1 Jul 2024
2. Thiz cerificate i8 welld cnly to the fem cailbrated on date and placa of calibration.
3. This cerification is traceshia to the International Systam of Unit.
Remark : TPA : Technology Promation Association ( Thaland - Japan |
Result of Calibration :- {* ) Without Adjustrment

Bangkok 10260
Locatien : Lab Flaar 2
Received Crdar : 01 April 2024
Calibration Date ; 01 April 2024
Ambient Temperature © (26410} c
Relative Humidity : (50430)%
Calibrated by : Krisda Males
Approved by :

Approve
() Pongan Paigim
(V) Suwit Imjai
() Kurshil Promprat
lssue Date : B Agril 2024

The Uncertaintics are for &

tonaslaimun

A D0B5063

Equipment ; BOD Incubator Cert. No.: 24TMsa7
Condition As-Recoived : Used [tem Page: 3afd
Ruferance : 2404-D0040C-1
Result of Calibration :- () Witnaut Adjustment
Function of UUC* : Temperature Source
Fresh air setting © Mot Available
Calibration | UUC* uuc* Overall

Poil | Sefling | Reading stabliity i Factor

(e) | te) | ic) (2'€) (e ey | R

200 200 20.0 0.45 0.55 13 2

)

Point. Pnull.lnn
[T | I [ 8 Tagen)] (sc)

00 19954 | 20, 193 | mmm 707 f_w ?DsT15 738 | 18, ?aa [1es21 | 1esm|  oes

Average” : Tha sverage of 30 values in sach posibon.

Temperature stabllity : One-half of the greatest maximum difference of messured temperaturs at any one Sensor
:Tha i of megsured at any sensors and the measured

temperature al the reference location which ane chserved  the same time of at &5 close an observation time as

possible to det the patlern or within the chamber under steady-state wnuulme

‘Overall Variation : The Difference of the maxmum and minimum i

uuc* = Unit Under Calibeation

Mote : The repored unceainty of messurement was included stabilty and excluded uniformity .

The reporied uncertainty of measurement was based on a standard urcertainty mutipbed by a coverage
facior k, providing a leved of confidence: of appraximately 95 %

-olo-

mnm's‘lumu?u

2120974

Function of UUC* ; Temparatura Sounce
Frash air satting : Mot Available Envlronment during callbration
Beginning Finished
27 2%
.1/ . 48 48
= 4 AC Supply ( Valt 1
“n A [AC Scppty Vot = 220
] )
1 a
o e roation: | LSt
¢ o 1D No.:
H { iz
3 ! & Kl 18-1BRTD-01
R il 2 18- 1BRTD-02
Wi DFZ}L > 2 3 -
& i frewnmon
5
& | 231BRTD-06
7 | 18-1BRTD-07
Prabe installation Details : Dimension of Chamber ;
a= 10 em b= 062 m
b= 0 am W= 12 m
c= 10 om H= 12 m
Capacity = 0.8

mna'n‘lumu?u
a 120974

A

H k N N k Hanna Instruments (Thailand) Led. ~\& %
[ ————

T
Humykwnng, Banghak 10310 Tel: 0-2541-4199 Fax: 0-2541 4158 ‘-’3;r..|.-l--‘

Cerfificate No, ; HIT-2412-038%
Page: | of 2
CERTIFICATE OF CALIBRATION

Equipment COD Test Tabe Henter
Meter Muodel & HIZ39E00-02 Serial No, : HOIES00
Tube Heater : 25 Vil Capaocity Resalutlon : 017
Temperature Range : -10 10 160)°C Temperature of Resction : 150°C
Manufacturer : Hanno Instrumests Made in : Romanis
Condition As-Received ; Used Product Reference @ RE240478
Ambient Temperature : [PEE ik Relative Humidity : 130 % 15)RH
Customer name : United Analyst and Engincering Consultant Co,, Lid,

3 Soi Udomsuk 41, Sukhanwit lRd,, Bangehak,
Phrakhanong, Bangkok 10260

Received date : 18 March 2024

Calibrate date : 18 March 2024

Issue date : 20 March 2024

Calibrated Location : Hanna Instruments {Thatland) Lid,

Calibration Procedure : This ealibrafor was conducted by using in-house: calibration procedure

CP-04 by using cenified reforence standard instruments,

Callbrated by : i M. Pichit Petihong Approved by :
[3 Mr. Channarong Soinak Mr. Anan Suwanchaisakul

Authorized Signatory

HRNNA

|'[nﬂl|'lllw
This cestificats was certified only for the instrament we calibmted.

This result of calibration was found accurate on date and place of calibration only,

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

'
approval of the head of Hanma lnstrument (Thailand), mﬂm‘flumuqu




iy
HANNARN Hanna Instruments (Thailand) Ltd. Sa l‘lﬂ
H k N N k Cenificate No. : HIT-2412-0389 inst £ #1074 Sol Rathdapisek 24, Ratchadapisck W, Sammen-nok, % - .
: instruments oy ety
instruments Pape :2 of 2 ‘Hueylowang, Bangkok 10310 Tel: 0-2541-4199 Fac: 025414198 %
Condition of this calibration result;
Reference Standird Instrumsents : This certificntion is traceablc 1o the international wmit of wnit mainmined hrough: Erteain o HIT AN NS
T T T Paye ;
Instruments | Model | SectaiNo. | Certificate No, Traceable | weihers
> = T CERTIFICATE OF CALIBRATION
Diata Acquisition Switch Unit 34UT0A MY44065265 | WEIINT-164-1 WK Electric Co., Lud.
Technalogy Promotion .
Digital Thermo-Hygrameter HT-7715D ALOTISS 24H41 Equipment : COD Test Tube Heater
¥ Asgocistion (Thailand-Japan).
— Meter Model : HIBIOR00-02 Serinl No. 1 1147807
Tube Heater @ 25 Viul Capacity Resolution : w1c
Calibration Resuli:
Temperature Range : (=10 10 160)°C Temperature af Reaetion ; 15070
Mensurernent Temperature Source Accurscy for COD Reactor.
Manufacturer : Hannn Enstrumets Mude in : Romaa
Capacity Nominal Valse Average Value Uncertuiniy of Measurement
5 Condition As-Reeelved : Used Produst Heference : REM0681
(Vial) °c) "o *%c) o,
— Ambient Temperature : {25xn°cC Relative Humidity : (50 £ 15 1R H
25 Vial 150.0 150.0 050
Customer name : United Anabyst and Engincering Consultant Co., Lid,
Ui 3 Soi Udomsuk 41, Sukhumvit Rel., Bangehak,
(1A) 28 GA) 4A) (5A) Phrakhaniong, Bangkok 10260
150308 | 150221 | 150000 | 150020 | 140738 Reecived date : 22 Apeil 2024
(18) (28) () (4B) (58 Calibrate date = 23 Apeil 2024
150,011 149395 150,792 149534 150,178 Issue date : 25 Apnl 2024
(cy 20} () 41 [scy Calibrated Location : Hunna Instruments (Thailand) Led,
| 150,071 150,052 150,477 150,400 L5451 Calibration Procedure : This ealibrator was conducted by using in-house: calibration procedure
| (1m (20} 130} 40 (510 CP-04 by using certified reference standard instruments.
149235 149,601 145411 150.014 149,708
{1E} (2E) (3E) (4E} [SE}
150,096 | 149107 | 150.024 | 150002 | 149342 Calibrated by : & Mr. Pichit Petthong Appraved by :
Figure: Shiws the location of the lemperature source. O Mr. Channarong Soinak Mr. Anan Suwanchaisskul
Authorized Signatory
Thee repart uncertainty of measurement was based o a standard uncertainty multiplied by o eoverage factor & = 2,
providing n level of confidence of approximately 95%
This certificate was cortified only for the instniment we calbrated,
- {ficats **
ok corificatn "This resalt of alibration was found accurate on date and place of ealibration orly.
** This centificate smuy ot be reproduced other than in full, except with the prior written =+
. approval of the head of Hanna Instrument {Thailand), '
wonanslupaugy wwnanslumuen

2 —

instruments Certficati Mo, - HIT-2412-0568 DQE Services 32 Soi Ladpras-Wanghin 55, Ladprao-Wanghin R, Ladpran, Ladpran, Bangkok 10230

Page:2af 2
sRaf.d Phone ; +66 ()2 538 2054, Email : doeservicosinfogiigmail com T s

Condition of this calibration resalt;

Reference Standard Instruments : This cenification is waceable to the international umit of it maintined through:

CERTIFICATE OF CALIBRATION

Instruments Muodel Serial No, | Certificate No, Traceable
Certificate No. : SP24-018 Page 1 of 5
Data Acquisition Switch Unit 46704 MY44D65265 | WEII0T-164-1 WK Electrie Ca., Lid,
Technology Promotion Customer United Analyst and Engincering Consultant Co.,Lid. (Head Office)
Digital Thermao-Hygrometer HT-T7T15D ALOTISS 24H41
| Asspcintion (Thailand-Tapan).
Address : 3 Boi Udomsuk 41, it Road, P Bangkok 10260

1
Calllration Result Location of calibration :  Laboratory 315

Measurement Temperature Source Accurncy for COD Reactor.

Capacity Nominal Valoe Average Value Uncertaluty of Measurement | Equipment : UV-Vis Spectrophotometer
(Vial) *cy ey *"c)
25 Vinl 1500 1498 049 Manufacturer : Agilent Technologies
: Cary 60
Unit : °C Wil i
LIA) (2A) (3A) (4A} (3A) Serfal No. : MY 15410009
148.501 148,248 149,950 150,042 142,186
(1ay {28 [l: ] 4B} [&3:1] ID No. : UAEWAT.020/2558

149724 | 149.574 149.852 | 150,100 | 150,117

{1cy (c) (3Ch (40} (5C) Received Date: 7 May 2024

149.863 | 149,799 150233 | 149.847 | 149977
Calibration Date : 7 May 2024

m (20} 130 [Eir]]) 13D}
148,550 148 666 149,955 145 744 142819 Isstie Diate : 9 May 2024
LIE) 12E) {3E) (4E) (5E}
150044 | 140869 | 149361 | 149973 | [49.634 Condition Instrument :  Good
Figure: Shows the location of the temperature source.
Calibrated by : Approved by :
The report uncertuinity of measurement was based on a smadard uncertainty multplied by a coverage factar k= 2, ) { Ms. Chiowiicha. Sangagemn )
providing a level of confidence of approximately 95% Technical Munager Quality Manager

The calfbrusion resul s appiied onty 10 the ahove calibeated swem and s found 7

** End of centificate ** i ¥
st sy, Th R o vl of the DE Services Cr Ll

sanezbieniey tonaslsieann.



DOE Services Co, Lid
i Seryices 2 ol Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprac, Bangiok 10234

Phane ; +66 (012 338 2054, Email : dgeservicesinfiiagmail.com et

REPORT OF CALIBRATION
Certifieate No.:  5P24-018 Page 20f 5
Envirenment Condition : Ambient Temperature 255 ¢
Relative humidity 55 =20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Muterial Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Alsobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceshbility : This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Stara Scientific Limited

Spectral Band Width of UUC : 15 om

Scan Speed of UUC: 60 nm/min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC : F ic  0.0001 Abs,

Wavelength 0.1 nm.

ionanshinauny

DOE Services Ca, Lal.
DQE F—— 32 Soi Ladkprac-Wanghin 35, Ladpess-Wanghin R, Ladpras, Ladprao, Banghok 10230
Phane ; +66 (012 538 2054, Email : degeservicesinfoi@gmuilcom e o
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4 of 5
Photometrie Accuracy @
Wavelength CRMs Values TUC Reading Correction Uncertainty Coverage facior
(um. {Abs) {Abs) {Abs) {Abs) (3
0.0000 0.0000 0.0000 0.0050 200
= 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 200
=7 0.8674 0.8639 0.0035 .0060 2,00
0.0000 0.0000 0.0000 00030 2,00
i 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 200
A 0.6430 10.6402 0.0028 0.0055 200

wonaslpavey

DUE Seevices Co Lt
DQE Services 32 Soi Lasdprac-Wanghin 35, Lapro-Wanghin Rd., Ladpras, Ledpras, Bangkok 10230
Phane ; +66 (002 $38 2034, Email ; dgeservicesinfo@gmail com meTmm T
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page lof5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength | CRMs Values | UUC Rending |  Correction Uncertalnty | Coverage factor
(nm.) (Abis) {Abs) fAbe) ] L
00000 00000 0.0000 00028 2.00
0.5780 0.5747 0.0033 (L0031 2.00
= 1.0484 1.0438 0.0046 0.0029 2.00
21876 2.1832 0.0044 (LOGED 2.00
(1.0000 00000 0.0000 (L0028 2.00
0.5595 0.5581 0.0014 004134 2.0
b 1.0239 1.0231 0.0008 00035 2,040
21230 21219 0.0011 00080 2.00
01.0000 0.0000 0.0000 00028 2.00
56 1.5230 0.5184 0.0046 0.0030 2.00
0.9633 0.9614 0.0019 000129 2.0
1.9753 1.9731 0.0022 0.0070 .00
000400 (L0000 (L0000 00028 2.00
b 0.5181 05150 0.0631 0.0031 2.00
10002 0.5964 0.0038 00033 2.00
1.9973 19914 0.005% 0.0088 2.00
010000 0.0000 0.0000 0,0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
b 1.0803 10772 (L0031 00030 2.00
20373 2.0293 L0080 (0080 2.00
0.0000 0,0000 0.0000 0.0028 2,00
0.5591 0.5565 {1.0026 0.0031 2.00
633 10518 1.0482 (L0036 0.0030 2.00
1.9274 19202 0.0072 0,0079 2.00

wonasluesuey

DOE Services Co, Lid.
DOE Saroliai 32 Sni Ladgrao-Wanghin 55, Ladprao-Wanghin 7., Ladgran, Ladprao, Bangkok 10230
Phone : #66 (012 538 2054, Email : dgeservicesinfoigmail com mcasm e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of5
Wavelength Accuracy @
CRMs Values | UTUC Rending Carrection Uncertainty Coverage fucior

{nm.} {nm.} {nm.} {nm.} L3
24172 2410 -0.28 Q18 2.00
279.45 2795 -0.05 018 200
28781 2279 -0.0% 018 2.00
334,06 39 016 018 200
360.93 360.5 0,43 018 2.00
41859 4181 0.49 (NS 2,00
44554 4456 034 018 .00
453,66 4533 0.36 0lg 200
460.02 4598 022 018 200
536.59 5360 0.59 018 200
63798 6387 0.7z 018 2.00
431,38 4308 0.58 018 .00
47150 4724 .10 018 2.00
51347 5137 €23 olg 200
51888 5291 022 [18}] 2.00
57317 515 03 0is 2.00
SB5.38 5852 0.15 0.0 2.00
65440 6851 0,70 018 200
740,72 7414 ~0.68 0.20 200
T48.55 749.1 -0.55 018 200
807.03 807.3 0,27 LR 200
§79.28 879.3 0.0z 018 200

Remark : - UUC = Unit Uder Calinsion

< N/A = Not Avaishle

= " Ui siaied at i by the 2

- * Ineticsies non TISH scoredited

- End of Certificate - laﬂ?i‘)i‘lljﬁmf@.



DQE Services Co. L,
baE Services 32So Ladpeo-Wanghin 55, Ladpeno- Wanghin R, Ladpena, Ladpeno, Banghok: (1210

Phane - +46 1012 538 2054, Erail : doeservicesmfogigmail com e
CERTIFICATE OF CALIBRATION
Certificate No.:  SP24-008 Page [ of 3
Customer:  Linred Analyst and Engmeening Consuliant Co. Lid. (Head Dffice)
Address: 3 S0 Udomsuk 41, Road, k. F Bangkok 1260

Location of calibration :  Labaratory 315

1 UV-Vis

Manufacturer :  Hitachi
Maodel : U-1900

Serial No.:  2021-064

ID No.: UAEWAS006/2552
Received Date : |6 January 2024
Calibration Date : 16 January 2024

lssue Date: 19 January 2024

Condition Instrument :  Good

Calibrated by : g Approved by ¢
{ Mr.Tanawur Riitidach } (Ms. I

Tochnical Manager Uanlity Manages

the 'y . i vt

than in full gecept with the prior writien spperat of the DT Services Co., Ltd.

wonanslaimunu

PM-08-02 RO1 1) 120z

BOE Services Ca, Lul.
DQE Services 2% Ladprac-Wanghin 55, Ladprac-Wanghin Rd., Laiprao, Ladpras, Basgkok 10230 d
Phone : +66 (012 538 2054, Emenl : daeservieesinfoigmail com e T oy
REPORT OF CALIBRATION
Certificate No, : SP24-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage lactor
(mim.) LAbs} (Abs) {Abs) {Abs} k
0.0000 Q000 LEXEH L0028 2.00
430 0.5780 0.575 0.0030 0.00:31 2,00
Li4s4 L046 0.0024 0.0029 2.00
2.1876 2186 0.0016 0.0080 2.00
L0060 0.000 L0000 0.0028 200
i 0,5595 0.558 00015 0.0034 2.00
10239 1.024 RV 0.0035 2on
21230 2.121 L0020 0.0079 2.00
00,0000 (L0086 L0000 (L0028 2.00
- 0.5230 0.520 L0030 (L0030 200
0.9633 0,961 00023 (.0029 .00
1.9753 1.975 0.0003 0.0070 2.00
(L0000 0.0 (L0000 0.0028 200
SEi 0.5181 D516 o021 0.0031 2.00
10002 0.99% L0012 0.0033 200
1.9973 1.994 L0033 0.0084 2.00
L.oion 000 0.0000 {.0028 2.00
550 05517 U.550 o017 0.0030 2.00
10803 1.080 00003 (L0030 200
20373 2.032 0.0Us3 L.00ED 200
LR [0 D000 U.RZE 2.00
0.5591 (L558 bout ! 00031 2.00
S 10518 1051 (L0008 0.0030 2.00
1.9274 1923 LECIEES (I.w:a!lﬂm’biﬁ :'j:',;u

PR RO 11120

DOE Services Co. Lk
BOE o, yices 3250 Ladprao-Wanghin 55, Ladprao- Warghin R, Lisipeas, Ladprao, Banghok 10230
Phone: +66 (0)2 538 2054, Eml] : dgeservicesinfoiigmail com e s
REPORT OF CALIBRATION
Certificate No.:  SP24-008 Page 2 of 5
Environment Condition :  Ambient Temperature 255 €
Relative umidity 55 £ 20 %RH
Calibration methed : [n-house method CP-01 Based on ASTM E275-08
Certified Reference Materials ¢
Material Serial No, Certificate No. Due date
Absobance Standard set 25760 115663 25 Qetober 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelengih Stundard set 25758 115665 25 Dctober 2025
Traceability : This certification is hle o the T ] System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starma Scientific Limited
Spectral Band Width of UUC 40 nm
Scan Speed of UUC = 200 nm/min
Sean Interval of UUC : 0.1 nm.
Resolution of UUC : P ic 0001 Abs.
Wavelength 0.1 om

wnanslaumunu

ThE-28-02 R 1112021

DROE Servieis Co, Lo

DQE Services 32 Soi Ladipras-Wanghin 35, Ladpeao-Wanghin R, Ladpran, Ladpeac, Banghok 10230
Fhome : +661012 538 2054, Email : dqeservicesinfoaigmail. com T T AT
REPORT OF CALIBRATION
Certificate No. : SP23-00% Puge 40f 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
[LTA] i As) (Abs) {Abs) {Abs) 3
a5 L0000 0L 0.0000 [EXETR 2.00
0.7465 0.748 -0.0011 0.0057 200
257 LIXTHEN L0000 (L0000 0.0050 200
- 08674 0.865 0.0024 00059 200
T (L0000 0.000 CLONON L0050 2.00
1.291% 10,293 ~0.0011 0.0051 200
A5l L0000 0,000 (L0000 0.0050 2.0
) 0.6430 0.641 0.0020 0.0055 200

wnansliraun

R RO 1L



DOE Services Co, Lid:
32 Soi Ladpran-Wanghin 55, 1 adprac- Wanghin Rd.. Ledprso, Ladpraa, Bangole 16230
AR Phane : +66 (012 538 2054, Email - doeservicesinfozgmail com s e
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page Sof 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Cuverage factor

.} (nm) (nm.} ) k

241,54 2411 0,44 0.1% 2,00
17940 1759 0.50 (81 210
288.70 ZRR.0 0.70 018 200
34 3338 042 08 2.00
361.26 3605 046 018 2,00
41848 4182 028 018 200
446,70 o0 0.70 0,18 200
45320 4531 0.10 [IAE] 2.00
260,06 459.6 0.46 018 2,00
536.90 3364 .50 nis 200
637.94 6376 0,34 018 2.00
44074 4401 064 018 200
471212 4720 0.22 (313 200
2370 5135 0,20 0as 2,00
528.72 5282 0.52 018 200
7460 57143 0,x0 018 2,00
SH3 4K SES0 n4g 0.20 200
6463 6542 043 [RE] 200
740,27 Tana 0.27 .20 100
T43.28 T4TR n4g 018 2.00
BT A6 Rl & 036 018 2,00
B79.70 92 n.s0 [IBE] 2.0

Rernark © - UL = Unit Under Caliniion
- KA = Not Aruishle

- u of measumemumt msitiplicd by the cwersge factor & .

which for a normal age po i -

= * Izt non TIS1 sccraditod. .
onansluniugu

FM-HI8-GZ ROT W14z 1

= End of Certificate -

TITISTR

Request No. 25-67 / 02T5 1/5 MTC. ACL. No. 358 / 67

CALIBRATION DATA

1. Molsa Level
Hlormant [« Cr Cu Fe b M Hi Zn

0.0006 00004 | -00XE | 40001 00011 | GRD005 | (S 0004
oo noom? a0g | 00008 £.0001 00002 | -R0OO3 | O000T
0.0006 00017 | 00020 | 0005 00005 0004 00013 s
nooal OOOIE | 00007 | 80005 60004 | 00003 | 00001 Q0010
Q0001 0001% | -000id | 0003 0.0010 00000 00002 | -0.0001
oot 0oo1e | 00007 | 00009 | 00008 | (o009 0006 00010
Qo002 | 00ms 0001% | 06,0003 00002 | 00008 | 0.0009 00013
0.0006 0002 | 00001 0.0006 L0008 GO001 | -DD002 | 0013
0.0HE 00008 | 00008 | oo DO00s 000 0001 00007
Absorhance 00m2 aom1 00012 | 0.0008 00003 £.0004 00004 00013
00003 00015 | 00049 | 0000 | -00002 | 0000 | -00003 | (0003
00005 Q0T | 000 | 0007 Q0K | -0000T 00005 0005
00006 | 00016 00000 00006 | 00000 00013 0.0006 00010
00003 00011 0002 | 000M | 00007 | 00009 L0009 00092
00003 0002 | A O 00008 | 00000 | L0010 L0008
Q0004 Q0018 | 00016 | 00004 | 00005 | 00008 00007 0.0007

00001 00018 | 00018 | 00M3 | 00006 | 00007 00014 D003
Q0003 | Q0T | <0001 | 00001 400012 | 00004 | 00001 00F
0010 Q0018 | 00007 | 00003 | -0.0005 | 00002 0001 00003

0.0004 Q0019 | -0.0008 | 00001 | 00004 | 00003 00002
Average Ahsorbance | 0,000 0001 0001 04000 @000 Q000 Q000

Continue 2/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

‘The tesulty ralate anly & the e
Adveriigng the Fepor Cenificate and pubficiy of the st sxcapt in ful
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Head Offica Office/Laboratary Offica
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Request No. 25-67 / 0275 MTC. ACL.No. 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotameter *Agilent Technologles™
Model AR20FS, Serial No. MY13160001
2 Working standard solution "Inorganic Ventures"
Multi Analyte Custam Grade Solution, Lot No. S2-MEBET5610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Lid.
3 Sof Udomsusk 81, Sukhwumyit Rsad, Bangchak, Prakanang, Banglak 10260
CALIBRATION PROCEDURE : 1. Perfurmance Verification of Atomic Absorption Spectrophotometar
{WI-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (OP-513)

CALIBRATION RANGE: 0.02, 0.10, 0.30, 0.50, 0.70 mo/l at 2288 nm.Cd, 0,10, 0,20, 0,30, 0.50, 0,70 mg/l at 2579 nm.Cr,

0.05, 0.10, 0.30, 0.50, (.70 mal a1 324.7 rm.Cu, (.10, 030, 0.50, 0.70, 1.00 el at 298.3 nmFe,

0:20, 050, 0.70, 1.00, 1.50 mefl at Z17.0 nm,Ph, 0.05, 0.10, 0.30, 0.50, 0.70 me/l at 2755 nm.Mn,

010, 033, 0.50, 0,70, 1.00 mg/ at 2320 nemiNI, G.05, (.10, 0.30, 0.50, 0.70 meA at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2024
REFERENCE MATERIAL : Traceable to MIST *Asflent Technologies”, “CARLO ERBA™
Cadmiurm Let Mo, 0006589926, Chromium Lot No. 0112384586, Copper Batch No. TI1T098A, kon Batch Na, TI26087A,
Lead Lot Ne., 1227873, Manganese Batch No. TRO92Z8A, Nickel Batch Mo, TZT01784, Zinc Batch No, TEZ01904
AMBIENT CONDITIONS : Temperature 25 + 5°C Relative humidity 50 =20 %

The Atomic Absorpticn Spectropfvatometer has been calibrated against Reference Materal

traceable to National institute of Standards and Technology { NIST ) by The Analytical Chemistry Labaratory,
The results are attached herewith, :

{ Me. Atipat Ratana ) Oviss S Ogatans
Director of AnatyticaliEhemisgy Laberatory
Ref. 2015267020100454001
tssued Date : 11 March 2024

Calibrated by .....

te crly to the Eams teatadfcallbisted or vale assgned
bt ecept o fudl e prohibnwd unbess wiitien penmission | ctaaned hom the govmmor of TSTR

Achertising the Repon/Cemficats ang pu

¥ O the sea

FMELMTC 002 Rawd

Head Offica OifficeLaboratary Office.
g Ha, Arfiphoe Mhior i, 50 1€, Bangpos industrial Extate, Suktwmut Tioad, 151 Prishonyeefin fesd, Chatuchak, Bargke 10000,
i 12120, Thisiland Chergal Semipeian U2, Thaland  “Thadand '

e 135, 115 i m‘hmwa. sax
Fac (44) 0 2579 859

Emiadl | pumal et

Fam, (65) 8 2577 5000
E-mal « rLPmpRgistr o b YWebta e

THTIETR
Request No. 25-67 / 0275 2/5 MTC. ACL. Mo. 358 / 67
2 Precision
Elerment| Conc. Absobance Ave | 5D [%ASI
{mgl) Abs.

o2 ] 761 00069 | 0.OOTS | 00071 | 00070 | L00TE

14 0067 | 0007 | D004 | 5.15
[x-} 030 [0.1008 | 0.1007 | 0.0699 | D.099T | 01000 | 0.0996 | 01006

0.0999 | 0,100 | D.O005 | 0.96

70 | 02301 | 0230 | 03277 | 02505 | 0310|0295 | 02290 {230 | 0.2296 | 0.430] G.0010 | 642 |
B0 | 0009 | 00073 | 00093 | C.00% | 00099 | CL00SS | 00090 0090 | 0:009 | 00003 | 275
¢ [ 030 00241 0.02% | 0.0221 | 00236 | QLZ31 | 00226 | 00231 | 00223 | 00230 | 0.0231 | 0023 | D.0006 | 2.75 |
0.70 | 0/0500| 0.0500 | 0.0500 | G.0527 | D.099% | Q0511 | 00509 | G.0512 | 00515 | 0.0500 | 0,051 | 0.0008| 1463 |
D05 | 00061 | 0.0062 ] 0,006 | 0.0061 | 0.006% | 00069 | 006T D0GG1 | 0,008 00003 | 500

Cu 030 00419 ] 0:0417 | 0.0403 | 007 | 0.0405 | 0.080d | 00399 0000 | 0.040 | 0.0006 | 1.56
.70 | 00960 | 0,0960 | 0.09%0 | 00955 | 00947 | 00955 | 0.0952 | 0.0952 00955 | 0.096 E
.00 | 0,009 | 00101 | 0:0103 | CLO100| D.00S% | 00096 | 00106 | 00099 | (0405 | 00102 | 6,010 0003| 3.38

Fe 0.50 | 00024 | 00435 [ 0.0428 | 00427 | 00421 [ 00856 [ Q0005 | 0 CLS18 [ 0042 | 006 | 133
100 | om0 | o.o6cs | 00847 | 00834 | 00832 { 00820 | 0083 80,0857 | 0085 | 0084 | 00008 | .52

020 | 00078 D.O078 | 0.0076 { 00078 { 00077 | 00078 | (.0078 | 0.OOTT | L.008 | 00001 | 1.71
e —
0267 | 00270 | 0.0264 | 00274 | 0.0273 | 0.0269 | 0.0263 | 0,027 | 00004 | 1.45

s [ oo
150 | 0551 | n5e8| 0052 | 60555 | Q.05A7 | 00506 | 00548 | 1:0504 | .0549 | 0.0547 | 0055
605 [aouis| o7 oo amos{ootee| naioe] aotiz|ooior| o.00s | oo non
M | 030 TL0G5T | 00646 | 0.0646 | 0.0649 | 0068 | 0.0680 | 0.0648 | D.065
 Brvinid Bt
[0 0.1450 | 0LIATL [ 01075 | 0.1074 | 01087 | 0.1073 | 0.1862 | C.1468 | D.1&T
00 0,009 | 00103 | 00102 rﬁ'».mw 00096 00003 3.0
] 050 00438 [ 00044 | 00030 | 00037 | 0084 | 0,0437 | 0.0438 | 00430
100 TDEST | 00825 | OBLE | 00829 | (0651 | D.0E35 | G016 | QOBLY
[ | 0.0573 | 00377 | 00378 | 0.0377 | 0.0373 | G.0371 | 0.0371 | o374 |
o (o3 00975 [ 01952 | 01979 | 01568 | 0.1955 | .45@5 | 0.0970 | 02000
[ u.m?iuwn nA01% ngm|unrm u.3')s||ﬂ.nw a0z | 03993 | 0307

Continue 3/5
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TVTSTR TITSTR

Request No. 25-67 / 0275 3/5 MTC. ACL. No. 358 / 67 Request No. 25-67 / 0275 4/5 MTC. ACL. No. 358 / 67
3, Trueness 3.4 Reading on wavelength- ron (Fe) at 2483 nm.
3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm. Hemant | Standard Value of AM|  Readng | Frorof Ermr of
[Elestriert | Starchard Vs of M| Reading | Erroe of Messuesment | Errer of Messursment | Lincertainty g} e mg) ) {ma1)
meh img/1) I/l L] g/l 000 0104 0005 60 + 0014
0020 020 0,000 110 4 0005 Fe D500 a4 -0018 155 + 04016
cd 030 0.301 0000 ot + 0005 1006 0968 -0.038 375 + 0429
ot 053 0013 148 + 04108
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
1.2 Reading on wavelength- Chromium (Cr) at 357.9 nm. Flermant | Stanclarc! Value of AM)  Aeading | Erorol Exror of Uncerta
Floment | Stancard Valua of AM|  Reading | Eror of Measuremant | Fmor of Measuroment | Lincertainty [ {mg/1) lrrgT} 1 L
(g {img) ol o gl 0201 202 [ 034 + B0NA
01007 2108 n00a 35 000 P 0706 (XTI [TtH 173 + 0400
tr e T 00 an T 1513 1457 0054 157 1 061
0707 D685 0023 319 + 0023
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
33 Reading on wavelength- Copper (Cu) at 320.7 nm, Element | Stardard Value of RM|  Reading | Eror of o of
Element | standasd Value of #M|  Reading | Enor of Measwerent | Emor of Measurement | Uncertainty (mg/) Img/ll [t} Ll (mgd
() ) . 56l [ Q0505 .05 0.000 83 + 005
st noat 0o 158 £ 0003 [0 03031 0306 nog L1z & 0,007
u 0303 029 -0.007 219 & 0.009 ATzs ospa <001 .62
0704 658 -0.005 074
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Request No. 25-67 / 0275 575 MTC. ACL. Mo. 358 / 67
3.7 Reading on wavelength- Nickel (M) at 2320 nm.

([Blernent | Standard Value of AM|  Reading | Error of Messuermant | FBros of Measurement | Uncertainty

(g (gl g} ) [z}
a1 0058 -0.003 280 + B3
N 0508 0.502 -0.006 116 + 0.018
1z 0962 0051 502 2 0082

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
[Element | Standard Vislue of R Reading Error of Measurement | Ermor of Measunsment | Lincortainty

g} g g ) {mng/l) ( i
0050 0045 0005 939 = 0013

Zn 0303 % Q021 704 = 0013
LT 0875 0002 a5z + 0019

Aernark ; The sepaned uncertasnty & an expanded uncertainty calculated using a covesage tactor of 2 (k= 2)

which gwas a leval of confidentes of spprodmitety 954
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(Mr. Atipat Ratana) (Miss Suladda Deawtong)
Director of Analytical Chemistry Laboratary
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Serial-No.: K170A0153 Customes-No.: C04-006
Date: 12 February 2024 Carried out by: Mr. Srichai Fak-On
al with following Operational @ (0q) O

(requires a separate OQ protocol)

Company
User
Department
Streat
Zip Code, City
Country

( . Phone
Fax

E-mail

Device parameter

5 gludin uowndad uoud duidllsSiroudaunun e

wounTing

vaafRnng (Mercur Analysis)

3 gapanuEn 41 ouugLaIn LB e Towa

nIAmaTUAs 10260

dszinAlng

mnms‘l:imuqu

msiy i jcns

|nominal  |actual

| valug | value
visual check general tightness inside the Mercur .a_x a .changea: O
visual check Goldiraps ok: & |changed: [
visual check speetromeler
Fluorescence cell ok, %] changed: O
Absorption cell, Ingl, window ok: K1 |changed: [J
lens ak: A changed: O
Swivel drive (SEV) ok: 1 changea: [
check pump hoses ok: A changed: O
check hoses and hose connectors ok: k] | changed: [
( check and clean reactor ok: [ |changes: [
check drying hose cutput Gas-llquid-seperator ok: k1 |changea: [
check bubble-sensor ok: @ | notlok. 0
Check gasflow
A{gunureesurevaweﬁt 1.2=1.5 bar 1.5 bor
Valve 1 u_:gr:::‘.-:m 0.186 HLmin
Valve 2 0 2;‘:‘[‘;n 0,833 NUimin
Valve 3 U;T:L?;ln 0,083 NL/min
Valve & 0_:2::';‘:__‘ 0,168 HLmin
Check liguidflow
Acid ZSMUMN 5 5 mimin
=1mi
C Red-agent  Z¥M™ 25 mimin
Samphe 1_0?:_':1Tin 10 mifmin
Adventitious light - values W] from file
100 | o 0
200 | o ]
300 1] o
350 o 43
400 1 1
450 3 3
500 B 8
550 18 17
575 26 25
800 | s | 3
'
enanslunugy

analytikjena

Maintenance works basic unit
fightness visual check Inside the Mercur
wisual check if gold-traps ara brokan
visual check If spectrometer is contaminated
visual check of the fluorescence cell
visual check of the absorption cell, incl. window
reactor cleaning
check pump-hose, if necessary change it
check swivel drive {SEV)
check drying-hose. output gas-liquid-separator
test Bubble-Sensor
( check gas flows
check valume llows, reagents
recording stray light values
measuremant with 30 nafl

EESNNEENEEEENES

Mai works A il Serial No.! N/A
lubricate the dosing-winding (Tefion-g pray)

clean the dosing cylinder, if necessary exchange i

lubricate the winding system of the height drive with some drops of oil

check the loothed belt

mm3

check the position of the mechanical stopper (height: 13mm }

check the pump rate of mixing pump (<145 ASS2, yp.76/<208 AS52S, typ.10s)
( check the pump rate of washing cup

check the electrical hose connectons for good contact

check the connectors of the magnelic vahes

check the dosing hose for buckling, If necessary exchange it

=]
==

wnansluirmuny

== == ey
analytikjena
evice parameter nominal actual

value value

F cell

Conditions.; max.conc.; 10pgll. PMT-voltage: ... 4

Blank-solution
without antichment { FBR 30 nglL ;‘;E 2'030;&5
Conditions.: max.conc.: 1.7ugil. PMT-voltage: ... 344, v
Blank-salution
with enrichment / FER 30 ngiL {;‘éaﬂgoa
C Fok.- factor { Itz Int; ) =35
I coll
Blank-solution Ext. 00004

Ext, >0.0012 |Ext£.0025
RSD<5% RSD.

without enrichment / FBR 100 ng/L.

fcommnls
# Sensitivity check {Without enrichment / FBR / 100 ng/L)
Int. Blank = 0.0008
Int. 100 ng/L = 0.0097

RSD % =096
Signature Technician Signature Customer
1 fos fooais /07 /900
Place, Date (DD/MMYYYY) Place, Date (DDMMYYYY)

T enamlumunu
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12022024 16:11 Page 214

QC parameters
Qc type Conc, check
QC check samp. 1 - QC check samp, 2 -
Cone. - Conc. -
Error limit - Error limét e,
Rep. measuremant off Reaction flag + continue
QC std.1 no. 1{100.000 pgiL) QC std 2 no. 3(0.100 pgiL)
QC std. 1 limig £ 20.00% QC std.2 limit + 20.00%
QC sid. act. flag + continue
Expact. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor off
Calibration settings
Calib. meth | Standard cakh. Calibr. unit gl
Mo. standards 1 Conversion fac. 1000
Type of standards | — Standard prep. Premixed
Blank comect -
Recakb. std. no. -
Cutput unlt il Comversion fac. 1000
Calib. stal, Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 -—
Stock sol. 3 - Stock sol. 4 —
Type of cal. curve Hnesar Intercept Zeio
‘Welghted cal off Grubbs stal. aff
Check of cal. curve na oulier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. level 95.4 % Blind cycles 1
Grubbs stat, off
Calibration standards Hg
No  Name o Pos 0o/ Ints so RSO
Hoit.
1 CakZem =) ¥ 0000 H: 0.000878 0.000052 6.030
A 0.01998 0001015 5.081
2 Cakswdl == W# 100000 H: 0.009738 0.000094 0.963
ADANE 0.000882 067D
'
- enanslunugy

Mercur

Report file:
Program version:
Crperatorn
Laboratary:
Code:

Remarks:

Method parameters

12/022024 16:11 Page 114

C:AWiInAASITMP\2024\ResulWO\Pro_009
4750 Printed on: 12022024 181
Recording started on 120202024 16:00 GMT+7.0

Method Without Enr. (FBRA. 10 ng/L_12-02-2024
Created on 12/02/2024 Time 15:54
Program e
P Mercur Hg i
Line 263.7 nm
Lamp type Hg-LF
Integr. mede Peak height integr. tima i 358
PMT 464V
AZ time R Peak smoothing 125
Delay 0s
Working mode wiao enrich. System cleaning Off
FER technique on ‘Wash time acid 10s
Pump spesd 3 Soaking time 20s
Sample load time 10s Gas load time 5 NLh
Reaction time LE]
Wailing time AZ L1
Delay 0s
Purge time1 i0s |
Purge tima2 15s Gas wash time2 10 NLh
'
- onansluemunu
12/02/2024 16:11 Page a4
Calibration function 1 12/02i2024 16:10 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.000878 k2=0.000088 Recal. factor: —
Slope 0.00008 Ints/{pg/L) R2-adjusted 1.0000
sc0 1.00000 g/l
Lower limét 0 pgil Upper limit 110, pgil
Detection limit - Deter. limit -
0.0100 l | gl
253.7 nm |
[Peak height | g
0.0075 = i B
g C.0050
g =
0.0025
e
0.0000 =
5 ] 75 T
Cone. [palL ]
Measurements and events (sorted by time)
Hg ‘Without Enr. /FERID.10 ngil_12-02-2024 12/02/2024  16:00
o Cone. Ints BG sD RSDM% Inttype  Time
Cal-Zero 0.00093% PkH 16:03
0.000845 16:04
0.000840 16:05
Opgyl 0.000878 0.000052840 6.030 16:08
Cal-Btd1 0.009896 PkH 16:08
0008706 18:09
0.008794 18:10
100.0pgiL Q009798 0.000094980 D968 1610
Calibration Calibration function: 01 1610

e wnanslamuny



12022024 1611 Page 474

Peak plots Hg
o Gl Zera 12022024 16,03
0008 o 0005
£ £
0000 0.000
o 0 20
Tirne [s] Time [s]
'
e enaslumunu
12/0272024 14:32 Page 214
QC parameters
QC type Cone. check
QC check samp. 1 - Qi check samp, 2 —
Cone. - Cone. -
Error limit - Error limil =
Rep. measurement off Reaction flag = continue
QC std.1 no. 1{30.000 ngiL} QC std.2 no, 3(0.100 ngfL)
QC std A limit = 20,00% QC std 2 limit + 20.00%
QC std. act, flag + continue
Expeci. blank abs. 0.0100+ 0.0100 Reacion flag + continuwe
QC precisian off
Reaction off
QC Recal factor off
Calibration settings
Calib. math Standard callb. Calibr, unit naiL
No. standards 1 Conversion fac. 1000000
Type of standards - Standard prep. Premixed
Blank cormect, —
Recalib. std. no. -
Ouitput unit pall Conversion fac, 1000
Calib. stat, Mean Meas, cycles 3
Blind cycles 1
Stock sol. 1 — Stock sol. 2 —
Stock sol. 3 — Stock sol. 4 -
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stal. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. level 95.4 % Blind cyclas 1
Grubbs stat. off
Calibration standards Hg
No  Name St pos OOl Ints so RSDI%
nglL
1 Cal-Zem - &  0.000 - 0.000587 0.000024 4137
AD.01383 0.000358 2597
2 Cal-Stdt =) & 30,000 H:0.002754 0.000043 1814
A 0.04276 0.000185 0437
'
o enanslunugy

Mercur

Report file:
Program version:
Operatar:
Laboratory:
Code:

Remarks:

Method parameters

120212024 14:32 Page 1/4

CAWIRAASITTMPIZ024\Result WO\Pro_006
4780 Printed an: 12/02/2024 14:32
Recording started on 12/02/2024 1421 GMT+7.0

Method Withaut Enrichment | FBR / 30 pgiL_PM_12-02-2024
Created on 12/02/2024 Time 11:08

Pragram -

P Mercur Techni Hg fi

Line 253.7 nm

Lamp type Hg-LF

Integr. mode Peak height Integr. time a5s
PMT 451V

AZ time 58 Peak smoathing 1215

Delay Os

Waorking mode wig enrich. System cleaning on

FBR technigue an ‘Wash time acid 10s
Pump spead 3 Soaking time 20s
Sample load fime i2s Gas load fime 10 NLh
Reaction time i2s

Wailing time AZ 55

Delay Os

Purge time1 30s

Purge time2 158 Gas wash tima2 | 10 NLh

v wenanslamunu

120212024 1432 Page 34

Calibration function 1 12/02/2024 14:31 Calibration (Peak height)
Ints=k1+k2"conc
k1=0.000588 k2=0.000072 Recal. factor -
Slope 0.00007 Intsfing/L) | R2Z-adjusted 1.0000
scl 1.0:0000 ngil
Lower limit 0 ngll Upper limit 33.0 ngilL
Detection limit — Deter. limit -
o000 | | .
Hg |~
o.oo2s |253.7 nm -~
Peak height; | A
0.0020 |
¥
E 00015 | _ 1
c
- 0.0010 /
0.0005 3/
0.0000 i
|
7 W2 [
Cone. [ngll ]
Measurements and events (sorted by time)
Hg Without Enrichment / FBR | 30 ug/L_PM_12-02-2024 120212024 14:21
D Conc. Ints BG sD RSDI% InLtype  Time
Cal-Zaro 0.000586 PkH 1423
0.000564 1424
0.000812 14:25
OngiL 0.000587 0.000024310 4,137 14:25
Cal-Std1 0.002810 PkH 14:28
0.002740 14:28
0.002713 14:30
] 20.00ngL 0.002754 0.000043960  1.814 14:30
Calibration Calipeation function: 01 1431

e wenanslumuny



1210212024 1432 Page 418 1200272024 1455 Page 114
Faakpints Hg Mercur
P s Report file: CAWINAASITMPI202 4 Result WOPro_007
[ 7 o Program version: 47.0.0 Printed an: 12/02/2024 14:55
0az R Recording started on  12/02/2024  14:41 GMT+7.0
£ £ Operator:
0.000 0.000 ;brlw
[} 20 o 20 ?
Time [s] Time [s} Reamarks:
Method parameters Hg
Method With Enrichment / FER / 30 pg/L_PM_12-02-2024
C Created on 120022024 Time 1137
Program —
Mercur Hg fi
Lina 253.7 nm
Lamp type Hg-LP
Integr. made Faak haight Integr. time 208
PMT 444V
AZ time 58 Faak smoothing 12/5
Deelay 0s
Woaorking mode Enr. wio reload System cleaning on
FBR tachniguea an Wash time acid 10s
Pump speed 3 Soaking time 208
Sample load time 108 Gas load time 5 NLh
Reaction time 108
C Waiting time AZ 5s
Deday Os
Purge time1 208
Purge time2 158 Gas wash tima2 5 NLh
Purge time3 10s Gas wash time3 10 NLh
Heat.time coll.1 0s Cool, time coll.1 255
' '
e enaslumunu B onansluemunu
120212024 14:55  Fage 204 120202024 1455  Page 314
QC parameters Calibration function 1 12/02/2024 14:55 Calibration (Peak height)
Qc type Cone. check .
QC check samp. 1 — QC check samp. 2 - Ints=k1He2"cong
Cone. — Cone. - k1=0.004358 k2=0.000425 Recal. factor: —
Eror imit - Errar limit Slope 0.00042 Ints/{uglL) | R2-adiusted 1.0000
Rep. measurement off Reaction flag + continue sc0 1.00000 pall.
Qc stdA no. 1(30.000 pgiL) QC std.2 no. 1(30.000 pg/L) st 0wt Upper it SR
QC std.1 fimit + 50.00% ac std.2 limit + 50.00% Detection limit i ke i et
QC std. act. flag + continue
Expect. blank abs. 0.0100¢ 0.0100 Reaction flag + continue 0.020
QG precision aff $
Reaction off H /
QC Recal factor on B /l
Calibration settings : Pask height t <
Calib. meth Standard calib. Calibr. unit gL ;
No. standards 1 Conversion fac. 1000 C
Type of standards | — Standard prep. Premixed £ o0 — |
Blank correct. -
|
Recalib. std. no. e aoos || 1
Output unit wil Conversian fac. 1000 Ed |
Calib. stat, Mean Meas. cycles 3 ! | |
| Blind cycles |1 0.000 | |
Stock sol, 1 — Stock sol. 2 T
Stock sol. 3 — Stock sol. 4 - o " 5
Type of cal. curve linear Intercept Zero Cone. [pgiL ]
Weighted cal, aft Grubbs stat, aft
Check of cal, curve no outfier test Maasuremsnts and events (sorted by tims)
Hg With Enrichment | FBR / 30 pg/L_PM_12.02-2024 1200212024 14:41
Sample statistics D Cone. s BG sD RSDI%  Int lype  Time
Stat. mode aff Meas. cyclas 1 C Cal-Zero 0.004343 BlH EroT)
Confid. lavel 95.4 % Blind cycles 1 0.004378 14:48
Grubbs stat. B 0004352 14:47
brath OpgiL 0004358 0000018180 0,417 1447
Callbration standards Ho Cal-Stdd 0.01726 BRH 45
0.01685 14;52
Stata Conc./
Ne  Name Pos U Ints =] RSO Qo168 iy
T e n e o e AL 30.00pg/L 8.01710 00001520 0238 V454
A 0.01658 0.000277 1673 Calibration Calibration function: 01 14:55
Z  CalStl ) # 30000 |H.00710  0.000162 0.889
A:006276 0000616 0882
' '
e enanslunugy ot enanslupun
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Hg Mercur

Repon file: CMWINAASITTMP\2024\ResulfWO\Pro_008

""""" Program version: 4750 Printed on: 12/02/2024 1522
ool 0.01 Recording started on 12/02/2024 1510 GMT+7.0
2 2 Operator:
000 0.00 Laboratory:
[ Code:
0 10 20 [ 0 ¥
Time [s] Time [5] i
Method parameters Hg
Method Without enrichment | FBR 100 ng/L PM_12-02-2024
C Created on 12022024 Time  11:54
) Program -
P Mercur T Hg
Line 253.7 nm
Lamp type Hg-LF
Imtegr. mede Peak height Integr. time 408
FMT 228V
AZ tima 58 Peak smocthing 125
Delay 0s
‘Working mode ‘wio enrich, System cleaning Acid
FER technique off Wash time acid 158
Pump spead 4 Soaking time 20s
Sample load time 8s Gas load time: 10 NLh
‘ Reaction time 12s
(. Waiting time AZ 155
Purge time1 408
QC parameters
Qs type Cone. check
QC check samp. 1 - QC check samp. 2 G
Cone. e Cone -
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QG std.1 no. 1(100.00 ngiL) QC std.2 no, 1{100.00 ng/L)
QG std. 1 limit + 50.00% QC std.2 limit +  0.00%
2C std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor off
' '
i enaslumunu o onansluemunu
122024 15:22 Page 203 12/02/2024 15:22 Page an
Calibration settings [:3
Calib. meth Standard calib. Calibr. unit AL ol
Mo. standards 1 Conversion fac, 1000000 g
Type of standards — Standard prep. Premixed 0025 283.7 nm————————————
Blank comect, — .
20020 F'eakl height ’ .
Recalib. std. no —
Dutput unit woil Conversion fac, 1000 1"1'-" ooots | B .
Calib. stat, Mean Meas. cycles 3 &
Blind cycles 1 E G | L
Stock sal 1 o Stock sol. 2 -
Stock sol. 3 - Stock sal 4 — G5 2P
Type of cal. curve finear intercapt calculated b
‘Woeighted cal. loff Grubbs stat. off
Check of cal. curve no outher test e
( T 25 50 75 00
Sample statistics Conc. [ngil |
Stat mode Mean Meas. cycles 2
Confid. level a5.4 % Blind eycles 1 Measurements and events {sorted by time)
Giiblis i, = Hg Without enfichment | FBR 100 ngil. PM_12-02-2024 12/02/2024 15.10
Calibration standards Hg [1+] Cone. Abs BG 5D RSO Int. type Tlmn_
Cal-Zero 0.000328 PiH 1513
State Concl 0.000248 15,14
Mo Mame Pos gL Abs =a] REDM% A Dess e
1 CakZero [=] 000 H.0.000478 0000331 6328 i 0.000478 000033131 6928 1515
A 0.005393 0.002260 41.80 Cal-5td1 0.002638 PkH 1518
2 CalSd1 ) #% 10000 H: 0.002580 0.000081 3.47T1 0002815 1518
A 0034199 0.002607 7.887 0 002487 e
Calibration function 1 12/02/2024 15:22 Calibration (Peak height) 100.ngnL -0u2580 D00008184T 5171 1521
Calibration Calibration funclion 01 152
Abs=k1+k2"conc ( sl
K1=0000478  k2=0.000021 Recal. factor: = B i
Slope 0.00002 Absi(ng/L) | R2-adjusted | 1.0000 GalZarn 12027024 1513
scl 1.00000 ngiL Charact. conc, 1207 402 (ng/L)M %1 0.002 0.002
Lower Emiit 0ngill Upper limit 1110, ngiL. s 3
Detection limit = Deter. fimit — E woo wion
o W 40 L] 20
Time [5] Time [5]
. '
o enanslunugy o enanslupun
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