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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E24-060048 18 Jun 24 17 Jun 25 -
USA. 1701019
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670083 8 Feb 24 7 Feb 25 -
Oxide of Nitrogen as Nitrogen Dioxide 60899698/701

List of Opacity Training Certification for Opacity Mesurement

No. Name Training Couse Train Date Remark

1 Mr.Rattanachai Laoma Opacity Pollution Control Department 28-29 March 2019 -

2 Mr.Kitipong Sonchayaphum Opacity Pollution Control Department 28-29 March 2019 -




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 25 -
Calibrator Particulate Matter < 10 um (PM, ) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H753 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM08130002
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM19050148
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM19050149
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM19050150
9 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5Sep 25 -
CM22387061
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 19062024 19 Jun 24 18 Jun 25 -
CM22387063
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5Sep 25 -
CM22387065
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5Sep 25 -
CM22387066




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
15 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 100/24 22 Feb 24 21 Feb 25 -
2205070116
16 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -
(Acoustic Calibrator) 107224 Co.,Ltd.
17 [Sound Level Meter Laeq 1 hourss Leq 24 hrsr Lamaxs Lasos Larson Davis LxT1 Electrical And Electronics Institute CP20240322EA 22 Aug 24 21 Aug 25 -
0007308 Foundation For Industrial Development
18 [Sound Level Meter Laeq 1 hourss Leq 24 hrsr Lamaxs Lasos Larson Davis LxT1 Electrical And Electronics Institute CP202340287EA 2 Aug 24 1 Aug 25 -
0007309 Foundation For Industrial Development




List of Instruments Certification for Water Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 24CH239 20 Feb 24 19 Feb 25 -
HAOD0078 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW5 10 Jan 24 9 Jan 25 -
HE9MO0013 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 24CH236 20 Feb 24 19 Feb 25 -

HC1L0016

(Thailand-Japan)




Envi Equipment Service Co., Ltd. Certificzie No. :
110v254 Moo 3, Tumbon Bang Rek Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110 Page
Tel. 098 362 9152, 089 478 883
E-mail: salesilenvi-ces.com

i : METHOD 5 CONSOLE CALIBRATION
Earificats . BaHIGI04S USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
Page obe 5-POINT METRIC UNIT

CERTIFICATE OF CALIBRATION

Meter Console Information

Calibration Conditions

Console Model | vo oy | | pate | Time | 18062024 | '%00 Std Temp | 293 1 |
. Number AM |
Customer : United Analyst and Engineering Consultant Co., Lid. oanile BerhT — [Catibrath 1 1
N“":ﬂ_ 0 1701019 | Refe dary 0';‘ SERZ4-06001% Std Press Tl mm Hg |
e 81 Soi Udomsuk 41, S it Road, ¥ “';' = B MERCE M — 4
) Bangkok 10260 DGM Model sKaspy | | Barometric 755,91 mmHg Ki | 0386
Numsher | | | Feeesre :
Description of Equipment = Console meter DGM Serial Calibration K Ch PASS
Number 002028 Meter Gamma 1.0 | Console Leak Check
Manufacturer :  Apex Instrument
Model Number : XCSTZV ration Da
Run Time Metering Console Calibration Meter
Serial Number o 170019 T - e
| DGM Outlet | Outlet Outlet | Outlet
Vab Vol
o TR | Orifice Volume | Volume Temp | Temp ‘olume ume Teip || Tong
T * : Elapsed | DH Initill | Final | Initial | Final |  Initial Final | Initial | Final
Environment Condi Temperature  (25+2)°C [(#)] (Pa) (Vai (Var) (i) ) (Vwil) (Vwi) (tui) (tuf)
| il 3 t] 1 3
Fumidity (50+ 15) % RH | min mm Hz0 m m *« o m i m L - L 4
11.82 13.0 2802.112 | 2802252 3 | 32 22.03382 | 22217160 29 29
Cal- e = 1B 11.85 13.0 | 2802252 | 2802302 | 32 | 32 22230048 | 29 29
Lt ]
Issue Date o 18062024 B4l 260 2802.399 | 2802539 31 | a2 l 22231644 | 22245472 29 pil
! 843 | 260 | 2802.539 | 1802.679% 31 | 32 | 22245472 | 222.59264 29 9
| [ [ 2802 2802 2 32 | 22259970 | 2228758 2 A
on T ki Broiaiarei el | i 13.80 40,0 | -!H.Litkh 2802966 3 | =% 222.59970 | 22287558 ] ]
1378 400 | 2802966 | 2803.246 32 a2 22287558 | 22315024 27 27
LIS EPA Method {Usiled Stiie Environmental Proteetion Apency) = ! }— |
; — " % & AT 1032 T0.0 IR03.261 | 2803.541 33 | 3 11316476 | 223.43840 27 27
This certificate is iraceable o rtional standard, which realee Uhe units of messarement according 1o the Intemational System of Usits {15), - - . —+
10,33 | 700 | 2803.541 | 2803.821 .k | 33 | I13.43840 | 123.TI148 | 27 n
Result of Calibration — T - -
9.00 90.0 2803835 | 2804115 33 | 33 22372450 | 123.99668 27 27
This certificate may nat be reproduced ather than in Gl except with prior Writken appeoal of the Technical Maniges, Einvi Eequipisent ————t —t
Servict Company Limited. 9.00 00.0 2804.115 | 2804395 33 1 33 11399668 | 224.26896 | 27 17

These repanicd uncenaintics of measurensent arc expanded by o coverage factor of k=2, providing n 93% confidence level

Calibrated by~ : Mr. Sanya Sangnil Approved by

Technical Manger
i

enansluemuAl

Certificate Mo. : E24-060048 Certificate No. : E24-060048
Page :3of6 Page :4ofé6

METHOD 5 CONSOLE CALIBRATION nsole Information Calibration Conditions
G REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425 Console Model ; : :
= 3 e 2 onsole Model | yocnv | [Date | Time | 18me2024 | 1%:00 Std Temp
5-POINT METRIC UNIT | Number | AM (P
Calibeation Conditions versions ! ﬁ:':;:s:ml 1701019 [ g::.:‘:::‘:;m SEH24-060015 Sted Press T60 | mm Hg
Console Model = 10:00 _ | A | 3z
XC-572-V Time 18062024 Std Temp 293 K | DGM Model Barometric % |
zum:rs = ! s AM Nanbic SK25EX i 55.91 mmHg Ki 0.386
onsole Seria alibration - I ~ rs
: 1701019 | SERM-060018 Std Press T60 mm Hg DM Serial Calibration .
I — 2 Namber | 0002028 | | Meter Gamma 1.001 Console Leak Check | PASS
Mumber SKISEX | 755.91 mmHg Ki 0.386
DGM Serial Calibration I e
e 002028 | | Meter Gamma 001 Console Leak Check | PASS Caliration Date; 1562024 Calibration Reference Mo SERIA-060018
Meter Gamma vs Flowrate
1.000 i
Standardized Data Diry Gas Meter . - - - . |
Calibration Factor Flowrate [ |
Dry Gas Meter | Calibration Meter | Value Std & Corr | 0212 m*uu/min ! Variation 0.990
Vasats) | (Qsnts) | (VWi | (Qwim) | (Y) (Qgsatoom) (AHg) | (AHg) |
3 it 3 Ak I e T
m m¥min m m*/min | m’/min mm Hz0 = 0984 0985 |
0135 oo 0133 o 0,984 0007 .o 44.706 | -1.370 ; 0.980
£ 0,984
0435 | 0011 | 0433 | 001 | 0985 nO0E | 001 “e3 | aam £ ~—Gamma ¥
g T T < & Max Allow ¥
0.035 | 0016 | 034 | 0016 | 0986 | o000 0.016 | 45148 0928 [ ]
. PR 4 . T Min Allow ¥
0.135 0016 0133 0.0i6 0984 o.onT 0.016 | 45.564 -0.512 = 0470 | 0471
0272 | 0020 | 0.267 0.019 | 0.982 0,005 0.019 46.883 0808
0273 | 0.020 | 0.267 0.019 | 0978 oont | oo | 47.030 | 09s4 0.965
0274 | 0.027 | 0.266 0026 | 0972 -0.005 0026 | 46.723 0.648 0.960
0274 | 0027 | 0.266 0.026 ' 0.970 0007 | 0026 47067 | 0s01
0.030 | 0.265 0029 | 0965 | -0.012 | 0029 46.388 | 0313
0030 | 0.265 | 0029 | 0965 | 0012 0.029 46354 | 0am %30 R "
L T T 0.o00 0.005 UK 0os 0.020 0.023 0.030 0.035
0977 | ¥ Average 46,075 _“m:" 2
e = = | Flowrate Standardized & Corrected (m*/min)
Note:  For Calibration Factor ¥, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is +0.02. R E
Cansobe Serial 1701019

pressure, acceptable tolerance of individual values from the average is £0.2 inches (5. 1mm)

For A Hg, orifice pressure differential that equates 1o 0.75 ¢fm (0.0212 m*/min) at standard rc‘?a@wﬁ



EES

Certificate No. : EX4-060048
Page :5of6

tors/Conyersions

M nsole Information
Console Model ’ ’ 1000
Numiber XC-E72-¥ Date Time J 187062024 AM 5td Temp 293 K.
Console Serial Calibration ™
Number kb Reference No. i Bl Bress e wn Mg
DGM Madel || Barometric
Number SK25EX | || Preatie TE5.01 | mmHg K 0.386
DGM Serial | ypoz02g | S 1001 Console Leak Check | PASS
Number | | Meter Gamma

Calibration Dane: 18-4-20124 Calibration Reference Mo SERZ4-060018

Meter Pressure vs Flowrate

0.040

0.035 |

0030 ¢

0.025

0.020

0.015

0og

0.005

104000

0.000 20,000

0,000 BU.00DD

40,000

DGM Orifice AH (mm H20)

Console Serval: oime

ENTECIH
i

Calibration Certificate

Bl aanion re?

Certificate No: G 670083
Date of issue : 08-Feb-24

Certificate No. : E24-060048
Page :6ofé6

THERMOCOUPLES SYSTEM CALIBRATION

Console Model Number | XC-572-

Console Serial Number | 1701019 Calibration Reference No. SER24-060018
i DGM Model Number | SK2SEX Reference Thermometer DIGICON
| DGM Serial Number Serial Number 183169105

| Meter Box Model Number
Meter Box Serial Number

JC 19777

JENCO 765 !(F_

B Console Thermocouple Simulator

Channel and I Meter Box Channel T re Reading ("C)

test point -18.0 | 250 | 380 | 930 | 1490 | 260.0 Svl.o[dsz.u 503.0 | 8160 | 1038.0
Stack SI70 | 250 | 380 | 93.0 | 1490 | 157.0 | 368.0 | 477.0 | 587.0 | K060 | 10240
Aux 170 | 250 | 380 | 93.0 | 149.0 |
Probe -17.0 | 250 | 380 | 930 | 1490 | k
Fiter | <170 | 250 | 380 | 930 | 1490 |

| Oven -17.0 | 250 | 380 | 93.0 | 149.0 | |
Exit 7.0 | 250 | 380 | | j 3
Tolerance Range

Stack £ 1.50%  Absolute Meter + 30°C
Probe + 30°C Exit & Z0°%C
Filter £ 30°%C

ENTECIH

ww;::.luf"",

Begin

Standard References (Table 1)

enaslupaug

Calibration Certificate

Certificate No.: G 670083

Instrument description Fue Gas Analyzer
Instrument model Testo 350 Hew
Control unit sarial no. 02059353/701
Instrument sarial no. 695658701
1D no. or control no. UAE.EFM. 008/ 2560
Manufacturer 1 Testo SE & Co. KGa
Probe deseription i =
Probe model 5 -
Probe serial no. &
Customer name UNITED ANALYST CONSULTANT COLLTD.
Customer address 81 501 UDOMSUKA1, SUKHUMVIT ROAD, BANGCHAK PRAKANOMNG BANGKOK 10260
Total pages of certificate : 2 Pages
Receiving no. T L-240430
Recelving date. 1 05Feb-24
of H Gas Cali 2.50,10.04,21.02 %wal, Carbon Monooide B0.14,302,1003 ppm,

Hitragen Dioxide 30.34,81.32, 201.9 ppm, Nitric Oxide 30.01, 151.5, 322.5 ppm,
Suiphur Dioxide 50,36, 100.6, 6008 ppm)
Condition of ULC. T Used

Ambient condition All of the Measurment ware caried out the stabilized labatary
Temperature :2325°C
Hurmidity + 55+ 15 %RH
Calibration place 17/121 5o 47 Yaek 48, Laksi, Bangkok 10210
[ This i was calibrated by with Standard gas mixture according

1o calibration Work Instruction no. WI-CL-28-C

The calibration certificate expanded unceriainly of measurement & staled as the standavd wicortainty of measurent
Mustiotied by coverage factor k=2, wihich for 8 normal distribudion comesponds i & coverage probatity of anproviialel 5%,

This certificate is anoted only to item wunder test Envinonmental condition.

This Calitvation Certificate may not be reparuced other than & i exospt with the permission of the fswng Bboratory.
Calitvation cartificates without signafune and seal not valld and The results relate only fo the itams fested/talivalod]

This catibvation certiffcate documents are tracebiiy fo national standardls, wiish realze measurement acoording fo the

Internationsl System of Lints (51,
Date of calibration 08-Feb-24

Mr. Kwanchai Khamdoung Mrs, Nongluck Wongsettes

Calibration Technician Technical Manager
FM-CLO9-C Rev 8 Page 1of2 Issund Date 26/02/16

.
enansluemuAl
Entach Industrial Solution Co.Ltd.

17/121 Soi Neasrwerswan 47 Yack 48. Tocngsonghong. Laksl Bargkok 10210 THAILAND Tel, 0-2770-E888 Calh(a(m\kmmm_.(nm

Tax 10 0105535035581  wwww.eritech.oo th

Standard Certificate No. Vendor Due date
Qeeygen { 02 ) 2.50 % Val 281223 Lindz 27-Aug-27
Coygen { 02 ) 10.04 % Vol CG-0153-21 Himt 1B-Nov-26
Choygen { O2 ) 2102 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monaxide { OO ) 80,14 ppm CG-0040-22 Himt 14-Fab-27
Carbon moncuide | CO ) 302 ppen 191523 Linde 16-Jun-25
Carbon monoxide { OO ) 1003 ppm 258423 Linge 10-5ep-25
Nitrogen Dicwdde ( NO2 ) 30.34 ppm 20322 LUnga 22-Msg-24
Nitrogen Dicwide | NO2 ) 81.32 pprm 3546/23 Linde: 14-Jan-26
Htrogen Diowide ( NO2 ) 2019 ppm 1975/23 Linge 17-Jul-25
Nétric Omide { NO ) 30,01 ppm CG-0014-23 Mimt 19-Feb-25
Natric Owicde { MO ) 151.5 ppm 016123 Lirwde 22-Jan-25
Natric Codde ( NO ) 322.5 pam 197423 Linde 17-Jul-25
Sulphur Diowide { 502 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dicxide { 502 ) 100.8 ppm 350722 Linde 09-Nov-24
Sulphur Dioxide { SO2 ) 600.8 ppm 200373 Linde 17-Jul-25
Measured room conditions
Temperature H 235 *C  Humidity : 641 %RH Pressure W1L7 mbar
Calibration conditions.
(Gas Temperature : X °C  Flowrate ; 1,200 mifmin Gas pressure 10164 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc ()
02 (%Mal) 250 157 0.07 0.15
02 (%Vel) 10.04 10.09 0.0s 0.20
02 (Hval) 2102 21.08 0.06 0.0
0 (ppemi) 80.14 Bl 0.86 30
O (pperi) 302 302 1] 6.0
O (pprm) 1003 1002 -1 12
NOZ (ppm) 30.34 302 0,14 B0
NOZ (ppm) 81.32 824 LOB 80
NOZ (ppm) 019 2028 0.4 12
MO {ppm) 30.01 b -1.01 8.0
MO (ppm) 1515 150 15 B0
NO {ppm) 3225 z -L5 12
502 (ppm) 50.35 a9 -1.36 60
502 (ppem) 1008 100 0.8 6.0
502 (ppen) 600.8 599 1.8 13
Remark : 1 cmalfmol = 1 %vol, 1 pmolfmal = 1 ppm.
End of Report
FM-CL-09-C R Page2of2 issued Date 20016
wnmsﬁmuqu

Entech Industrial Solution Co.Ltd.

17121 Soi Mgamwongwan 47 Yaek 48 Toongsorghong, Laks, Bangkek 10210 THALAND Tel, 0-2779-8888 Calbration@ertech coth
Tax ID ' 0105536035681  wwwentechoath
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NAC Accredited collbration labaratary 4,,//.:1\\.-..\?
JIRANATEE ASSOCIATES CO.LTD. ISO/1EC 17025:2007 TR
. JE % e NSC = TISI=TIS 17025
Jiranatos Associates Ca, Lt CAREATICN T
38415, 67/35-36 CALIBRATION 0367
Patchiasam 7,71, R, Watthapra, Banghekyai, Flow measurement loborotory
Banghok L0S0A Thailand) Caffbration services department.
Tal +S602ER0G11
Mobile: *E6BEIFINEI
E-mail: jnac-cabbration@jranates com
Winh sibe: wwaw jiranates com
Certificate No. 2 COF-002-66 Page 1012 Pages
MEASUREMENT ITEM :Tap Laad Crifice Calibration procedure:
MANUFACTURER Andersen instruments The Qrifice gas flave device was colbrated aqainst
MODEL/TYPE Standard Ratary Displacemignt Meter (Raafs
SERIAL NUMBER 01 Meter] Model GES/IMC/W2-dlb. The Wi-0l-004
1B NUMBER  LAEANV.051/2547 ks ke oo ol e e
CONDITION AS-RECEIVED. :uudlwm Troe .
CUSTOMER + United Analyst and Enginaering Cansultant Ca., Lid. This certificate provides o troteabily of The
81 Soi Udpmsuk 41, Sukhumyit Road, Bangchak, ognized the notionol
Bangkak 10260 stondargs oad o relizgtion of the internatianal
system of units (5] thrawgh the V5L (Netional
RECEIVED DATE Metraiogy Institute af Metherfends) via Certificate
MEASUREMENT DATE number: G2211801
1SSUE DATE +18 1 2023
Uncertalaty of Measwrement;
The repevied uncertaiaty of measuement is based
ENVIRONMENTAL CONDITIONS: an the standard uncertainty muttiplied by o
Amblent ditlon in the kb fallow: covernge factor k=2, Which for o normal
S e ER " distribution carmesponds to a coverage prabobility
Reative Humidity 5504150 wRH of an Al T gkl L
Atmospheric Pressure 1010410 hPa ppheenlmnmapli
dto - Guide ta the expression of wacertainty in
measurement’
CALIBRATION CONDITION:
Precandtioning 24 hours at ambient conditions.
Measurement Condition = Th I g 23.9°C and 54.5%RH.
NOTED: The certificate (s valld only to the item callbeated an date and ploce af callbratian.
TABULATION OF RESULTS:
The table on next page give the measured values.
-
f |
1w
Cabiarated oy: I\JAC i LT R | N —
M. Parinya Baancharoen

I Mr. Sceawit Thachalad | MRANATES ASSOCIATTS 00t

B Miss littraporn Lertsomphal

Calibratian Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL LINLESS PERMISSION FOR REFRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

NAC

JIRANATEE ASSOCIATES CO.LLTD,

Continuation of Certificate of Calibration Number COF-002-66 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas fiow device was callbrated by direct comparisen mathad with the Standard Ratary Displacement Moter (Aoats Meter). The Humid alrwas used as 3
miediin in the system. The stendard conditions are 25°C {208.15 K} and 750 mmHg for standard

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Sandard Flow [0,]
Plate [Pal [Tal [Tm] r
m'fmin memg e € mmkg inH0 w®fain
1 0701 754,115 367 2510 55.600 1626 1273 0648
2 0887 754,083 23,80 FEFE) 61.350 3.236 1.795 0914
3 1121 754,005 2381 w0 41973 43 2074 1087
4 1172 754,004 nn 318 30933 4.891 2208 1122
H 1410 753994 7376 318 29.415 2159 2671 1352
Slope |u); 198463
Intercept [5): 001636
Carrelation confficient {r): 099972
Uneartainty (k=1): 005 m'fmin

Table 2: The results of @ actual callbration data

Flow rate Pressure | Temperature | Tempetature | Dao_meter | Ap_Orifice standard Flow [3,]
Plate [Pa] [Tal [Tem] ¥
m'fmin mmkg x .3 mmHg InH:0 . T

1 a.701 75118 AT FEET) 55,600 1626 0800 0.651
2 a.997 754,083 23,80 vl 61350 3238 1128 0917
3 1121 754,005 2351 B2 41923 4338 1307 1.061
4 1172 754004 2372 2316 0933 4891 1.388 1126
H La10 753.994 2176 .18 29.415 7.158 167 | 1.357

Slope fu): 1.24306

Intarcept |4} -0.01029

Carrelation coefficient {r}: 0.99972

Uncertainty (k= 2 0015 m'/min

***End of Certificate of Calibration®***

J
NAC

JIRANATEE ASSOCIATES 0,1y

I.ﬂ?l"lilhiﬂ'l‘l.lﬂu




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

Certificate No. : 24P1251
Page: 10of2

Certificate of Calibration

Equipment : U Tube Manometer
MalTifactiter: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.EFM.077/2566

Condition As-Received: Used Item

Received Date: 03 April 2024

Calibration Date: 11 April 2024

Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 £ 2) °C
(50 £15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1012 mbar
Procedure used: The cali ion was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condi

n of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189

Certificate No. Due Date
MP-0176-23 12 Sep 2024

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

3.8cale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media.

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.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

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

Calibrated by :  Suksan Khankaew
Issue Date : 17 April 2024

Approved Signatory :

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

tanmi‘l:ianu

Yy,
A=A
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) P %
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

WEC-TISLTISITZS
CALBRATICH D008

Certificate of Calibration Certificate'Ng. :* 2471363

Page: 1of 2
Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : o Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Iltem

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
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 %15) %
Atmospheric Pressure: 1007 mbar
Procedure used: The calibration was by direct 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.
1) Standard Barometer DPI142 1422505046

Certificate No. Due Date
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.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calibration instrument was in absolute pressure.

6.This instrument was used clean air as pressure media.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[v/] Attapol Panurach

tanms‘laimuqu

Resutt of Without
Function:- Pressure Measurement
Increasing Pressure

UUC Indication
Applled Pressure High-port side Low-port side
0.00 0.00
2.00 1.00
4.00 2.00
6.00 3.00
8.00 4.00
10.00 5.00
12.00 6.00
14.00 7.05
16.00 8.05
18.00 9.05
20.00 10.05
22.00 11.05
24.00 12,05
26.00 13.05
28.00 14.05
30.00 15.05
32.00 16.05
34.00 17.05
35.80 18.00

The uncertainty of measurement was + 0.11 inH20
«Ap= High-port side - Low-port side
* UUC = Unit Under Calibration

Range: 0 inH:0 to 36 inH:0
Scale Interval : 0.1 inH:0 ( The Second Estimate )

10.00
12.00
14.10
16.10
18.10
20.10
22,10
24.10
26.10
28.10
30.10
3215
34.15
36.00

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 %.

-000-

Absolute Pressure Measurement
Increasing Pressure

- Without Range : 720 mmHg to 780 mmHg
Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 [ 786.91

UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0

Error (mmHg) 160 | 029 | -061 | 407 | 197 | 305 | 691

Decreasing Pressure

Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44

UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0

Error (mmHg) 691 | 299 | 171 | -069 | -0.13

1.56

The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied

by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-000-

CertNo.: 24P1251
Page: 20f 2

Error
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.15
0.20
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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 WSC-TISKTISATAZS
CALIBRATICN D038

Certificate of Calibration CertifigatelNo. £ 241765
Page: 10of2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.127/2550

Condition As-Received: Used Item

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

Ambient Temperature:  ( 25 * 3 ) °C
(50 +20)% 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity function and i 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 International 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 j pp! gl y:
Issue Date : 18 April 2024 [ ]Chakrit Waewwanjua

[v] Viporn Tantiyawutti
[ 1Unnopphol Harachai

l.i)ﬂﬂ'lihiﬂ‘]‘l.lqtl

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Ldomsuk 41, Sub Road, P Banghok 10260
Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail: om

MULTI-POINT GAS TEST REPORT

Test Date : Sep 17,2024

Cert. No.: 24H753

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement

(°C) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)

25.0 40.1 43 29 1.6

25.0 60.0 60 0.0 1.7

25.0 80.0 78 -2.0 1.8

Result of Calibratit

Without Adjustment

Function: Temperature Measurement.
Standard uuc Uncertainty
Temperature Reading Error of Measurement

(C) (C) (°C) *C)
20.014 20.0 -0.014 0.72
25.033 25.0 -0.033 0.72
30.010 30.0 -0.010 0.72
35.027 345 -0.527 0.72
40.013 39.5 -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%.

-o0o-

la
United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Suk Road, P Banghok 10260
Tel 0 2763 2828 Fax 0 2763 2B00 www. com E-mail: om
MULTI-POINT GAS TEST REPORT
Test Date : Sep 20,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM19050148
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026

Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM08130002
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Analyzer -
Reference Value (ppb) - Difference Error |Percent Error| % Error
(ppb) Display (ppb) [% 1
Level 1 |Zero 0.0 0.5 0.50 0.50 0.50
Level 2 {20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 ]40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 160.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.52

:Acceptable Limit £ 5%

Multi-Point Gas Test Chartl
450

400 #0600
350
300 0-8
250
200
150
100 to+6
50
0

Analyzer Display(ppb)

0 : 50 100 150 200 250 300 350 400 450
Reference value (ppb)

—— Analyzer Display

e A

P i [t

Multi-point gas test data

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26

:Acceptable Limit + 5%

Multi-Point Gas Test Chartl

450
400

350

300
250

200

150

Analyzer Display(ppb)
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United Analyst and Engineering Consultant Co., Ltd. » =~ United Analyst and Engineering Consultant Co., Ltd.

3 Sol Ldomsuk 41, Sub Foad, B P Banghok 10260 ‘_‘ 3 Sol Ldomsuk 41, Sub Foad, B P Banghok 10260
Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mai: am o Tel. 0 2763 2828 Fax 0 2763 2800 www com E-mail: om
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 17,2024 Test Date : Sep 17,2027
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM19050149 Manufacturer :  Thermo Scientific Serial Number : CM19050150
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 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 (CHa) - 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 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:;bo;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:;bo;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79 Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30 Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.27 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5% :Acceptable Limit + 5%
Gas Test Chart int Gas Test Chart
450 450
= 400 460+ = 400 4
5 5
g 0 g 0
F 30 T 300
g 250 g 250
= 200 6:6- = 200 0-
R R
2 0 2 0
< 8 <
50 50
0 2 0 2
0 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)
~Approve by ~Approve by
A (LA (i (LA
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=" United Analyst and Engineering Consultant Co., Ltd.
L N1 3 8o Udomsuk 41, Sub foad, B P Banghkok 10260

= Tel. 0 2763 2828 Fax O 2753 2800 www. com E-mail: -

L‘F Rl[ l'lC \l]_'f 0 F \Y uYSIS MULTI-POINT GAS TEST REPORT
Grade of Product: EPA PROTOCOL STANDARD WEERER  BEPEAE

AlR LIQUIDE (THAILAND)

Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387061
Standard Gas Concentration Dilutor Detail
g Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Expiration Date: Jul 08, 2031 Er e
- Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
- - Cylinder No. : EB01159156
ANALYTICAL RESULTS Expiration Date : Nov 06,2026
Component Requested Ag Protocol Total Relative Assay
Concentrati zentratl =th Date point g:
oncentration  Concentration Method Unf:el?tamfy_ . aI:j T R e e e
Reference Value (ppb) Analy::;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200. 200.7 0.7 .35 .35
Level 4 60.00% 300. 3011 1.1 .37 .37
Type Lot ID Uncertainty Expiration Date Level 5 80.00% 400. 400.0 0.0 .00 .00
GMIS E Jan 04, 203 Remark : Measuring Range 500.0 ppb Average Difference (%) .28
F :Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl
— 400 "
5
g 30
F 300 et
£ 20
S 200
ANALYTICAL EQUIPMENT ﬁ 150
Analytical Principle Last Multipoint Calibration g 100 .
50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

e

Approved for Release Page 1of 1
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Ldomsuk 41, Sub fRoad, B P Banghok 10260
Tel 0 2763 26268 Fax 0 2763 ZB0O www. com E-mail: om

MULTI-POINT GAS TEST REPORT

Test Date : June 19,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387063

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Analyzer "
Reference Value (ppb " Difference Error |Percent Error, % Error
(ppb) Display (ppb) [ 1
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 |20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 ]40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 160.00% 300.0 301.1 1.10 0.37 0.37
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30

:Acceptable Limit + 5%

Multi-Point Gas Test Chartl
450

— 400 4666

=

g 0

300 e

2

S

5

£ 0

& 10 66

50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
" Ccaleulate by Approve by
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=" United Analyst and Engineering Consultant Co., Ltd.
L N1 3 8o Udomsuk 41, Sub foad, B P Banghkok 10260
= Tel. 0 2763 2828 Fax O 2753 2800 www. com E-mail: -

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387066

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29

:Acceptable Limit + 5%

oint Gas Test Chart

450
= 400 400
3
g 30
T a0
g 250
g 200 6
= 150
g
£ 100
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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=" United Analyst and Engineering Consultant Co., Ltd.
L "1 3 8ol Udomsuk 41, Suk foad, B P Banghkok 10260
e vuma  Tel 0 2763 2628 Fax O 2753 2800 www com E-mail: -

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2026

Equipment : Gas Analyzer (SO2) Model : 43i

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 : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;bo;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24

:Acceptable Limit + 5%

int Gas Test Chart

450
— 400 4
5
g 30
F 300
g 250
5 20 66
S 150
g
g 100
50
0 4=
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Reference value (ppb)
/
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Airgas

1 Air Liguide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer AIR LIGUIDE (THAILAND)
LTD

4 - Plumsteadville - PA

X, 502 BALN
Expiration Date: Jul 05, 2031

ANALYTICAL RESUI

5
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX - —
NITRIC

Cylinder Mo Uncertainty Expiration Date

Jan 04, 2

ANALYTICAL EQUIPMENT
Analytical Prinziple Last Multipoint Calibration

FT

_&_ e RS,

Approved for Release Page 1011
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THAT METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2390-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of lssuse 22 February, 2024 Certification Mo, 10024

Page : 1 of 5
Object : Wind Speed & Wind Direction Data Logger
Manufacturer SCARLETITECH
Type - WL-21
Mfg Code - Wireless Receiver 2205DR0116
Wind Sensor 2205070116
Customer United Analyst and Engineering Consultant Co. Ltd.

B1 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260,
Calibration Condition : Temperature 251 °C  Barometric Pressure 10021 hPa
MNATIONAL STANDARD WIND TUNNEL 1 Wind Aloft Platting Board

cMicromanometer  Theodor Friedrichs FCOV4 Serial No. 8310118 HOOK GAGE NO 1425

MN.LS.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 misec
Model DA-550-3TV (sensor TR-80AH)
Serial Number 110730029 (sensor 120628585)
JAPAM QUALITY ASSURANCE ORGANIZATION

: Ultrasonic Anemometer

: Standard Valocity at 0 - 20 misec
STANDARD THERMOMETER : Theodor Friedrch @ Dry No B380/84 Wet Mo. 8389/04
: testo, testo 645 Serisl No. 02848057 : Thermoschneider No.18802

STANDARD BAROMETER : Digltal Barometer Vaisala Type

/é‘DTgTLdl]Baromatsr Vaisala

SignZ:
Mr. Pisogil. r;\;ln

Calibrated by : H
Mr. Watcharapol Subwar

Mechanical Engincer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 10024

22 February, 2024 Page : 3 of §
Standard Barometer Testad Barometar Correction
Prassure Pressure mbar
101084 1011 0.6
1010.60 1011 040
1017 mz 029
o2ar 1mz 0ar
oz mz 0.3
1012.25 1z 0.25
01278 1012 021
1012.95 1013 005
1013.52 1014 -0.48
1014.16 1014 016
1015.7% 101G -0.21
101602 10168 0.02
1015.86 106 0.14
101568 106 0.3
101151 12 049
1011.80 1Mz 0.20
1012.06 1mz 0.06
as 103 0.9
1013.22 1012 0.2z
1013.48 1014 051

Average

Calibrated by N"hw‘»&

Mr. Watcharapol Subwat

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 10024

22 February, 2024 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer [ Pressure | Vacumm| Velocity Velneity Correction
misec inches M2 | inches H20 | mfsec misec L
100 - = - 1.0 0.00
.02 “ 2 = 30 0.02
5.00 ' » - 50 0.00
704 - L) = 7.0 0.04
9.02 e ¥ - 9.0 0.02
1102 = = = .o 0.02
13.0 - - . 129 0.11
150 # = = 149 0.11
17.02 - = - 17.0 0.02
20.02 - - - 20,0 0.02
Wind Aloft Plotting Board,
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
%0 a0
180 180
270

Calibrated by : l\jﬁhﬁ{p\_

Mr. Waicharapol Subwat

Mechanical Engineer

THAI METFEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 081-454-2804,0-2399-0469

The Result of Calibration

Certificution No. 100/24

22 February, 2024 Page : 4 of 5
Standard Barometer Tested Barometer Correction

Pressure Pressure mmHg
75819 758 0.19

THE.01 758 0.01

758,84 750 -0.16

75018 758 018

750.20 758 028

75025 758 0.25

750,65 B0 -0.35

75977 TE0 -0.23

T60.20 ] 0.20

TH0.66 A 032

T61.90 762 010

T62.08 762 0.08

761.96 782 -0.04

TE1.E3 782 047

TEO.69 =) 0.69

TEag 58 0.08

75811 759 0.1

TS9.67 750 067

T59.58 TE0 0.02

TE08 TG0 0.8

Average 0.07

Calibeated by ; ]‘Hv'\ﬁfo\_

Mr. Watcharapol Subwat

Mechanical Engineer M

__l;iiﬁﬁ'lf’?amuqu



INNOVATIVE INSTRUMENT CALIBRATION | AR

INSOVATIVE INSTRUMENT CUh. LTD. HEAL DIFICH

T3 N 13, SO0 SUSTINAKGRN 1] TAMBUN BARG KAEC I i ———
AMFIKOE BANG PHLESAMUT PRAKAN PROVINGE 0L THAILANG DL 0% Wlurrn Buaurus ke acchepiTen
TEL: (0610-21 1658601 FAX: (B6K-21 167130 o CaLmmaT

THAI METFOROLOGICAL DEPARTMENT i

Certificate of Calibration

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Customer
A u Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-091
The Resuu Of ca"braﬂon CONSULTANT COLTD. Request No : Req-2024-1380
Address * B1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Certification No. 10024 Prakanong, Bangkok 10260

ey, 202 FIRE TR0 Unit Under Calibration Details
Measurement item Acoustic Calibrator Class 1
Standard Temparature Sensor Reading Manuficturer SVANTEK Range: 94, 114 dB/ 1000 Hz
T G Sa—— Model L5V 36 Instrument Staius : Used
'c ‘e c Serial Numbser ; 107224
452 45 0.2 D  UAEEFM.171/2564
0.3 ki) 03
Calibration Environment and Details
b b s Temperature {2322°C)
Humidity 50+ 20%RH)
Barometric Pressure {1013 £10.0hPa )
Received Date + 24 June 2024
Calibration Date : 26 June 2024

Location of Calibration © LAB | Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on 1EC 60842: 2017 Eleciroacoustics - Sound calibrators

Reference Standard Madel al Mumhber Traceahle Due Calibration
Sound Calibrator SV 354 8079 EEI 12 June 2025
Calibrated by : Nih o THD Multimeter 2005 1047765 NIMT 16 January 2025

Mr. Watcharapol Subwat + This providoe bility of o | mational standard, and to the

Mechanical Engineer realization of the intemational System of Units (S1).
Note

The reported uncertainty is based on standard uncertainty mubiplied by the Coverage Factor & =2, providing a level of

confidence approximately 95 %.

Calibrated By : }Ne- Approved By : o
Mr. Noppadon  Luangart Me. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 26 June 2024

wenenslaimuny o e ol e e SenEOS LU

- T08-ACT-00 Ruew 03 Issue date 5/6/24

INNOVATIVE INSTRUMENT CALIBRATION | AR @ INNCWATIVE INSTRUMENT CALIBRATION LAR
ot e J S AI‘AB i £ R e o A B

139 300 13,501 SUNTIRAKORY 1 TAVHON BANG KAL) m LA TS T BOK S BNAREER 1 AN HALKE RARS,
ANIPHE BANG FHLLSAMLT PRAKAN PROVINCE HIS30 THARL AN I B Lo AccmEDITED AMPHOE BANG PHELSAMUT PRAKAN PROVINCE MIZ30 THAILANE

TEL: 4660021 1088011 FAX: 100K-21 167140 :""W"“' L 21188001 FAY: (6021167140 LA
Pagedots.
Certificate No : 24-ACT-091 Certificate No - 24-ACT-091
Request No ; Req-2024-1380 Request No © Reg-2024-1380
Sound pressare level Calibration Results : Without Adjustment
Caliby n Range Witheut Adjustment (dB} Adjustment (dB) Uncertainty | Acceptance limit Decision Rule for Statements of Conformity
{dB) Measured | Deviated value | Measured | Desiated vabue {+dB) Class | (= dB) g The standand decesion rube emploved for the statements of confarmity b each caliration resull will be applied wsing ILAC-GE097019: Guidelines on the Reporing
%4 dB /1100 Hz a4.02 0.02 - - 014 0.2s Pass of Compliamce with Specification as followiny Fig. and stalessents
114 dB / 1000 Hz 114,05 0.05 2 5 013 0,25 i Pass - The measuement resu plus the expanded unceraimy with a 93% coverage probability were withi the lissis

Pass' = The measurement resubt was within the limit, However. a poriion of the expasded wncertrinty of messmsemen =1 95% eunceds the limi

Frequency of Sound pressure lsvel Faid' = The mcasuremcat pesslt was out of the limit Howsver, 3 portion of the ¢xpanded uncersuiary of sasrerent a1 95% i within the lmit
Callbration Rangs e m—— Adjustment nectaniy | Ao Fail - The measurement sesull plus e expanded untestainty with a 5% coverage probabibey were cutside the it
Result
(Hz) Measured (Hz) [ Deviated | Measured (Hz) | Deviated (&%) Class 1 £ %) T
94 dB /1000 Hz 1060000 .00 - - ol 070 T &
Ugpper Emit
114 dB / 1000 Hz 10001000 .00 - - 0.01 0.70 Pass . B
Measred value 4 Fai’
5% expanded uncertainty -{
Total Harmenie Distortion plus Noise of Sound pressure level (THDHN %)
el e Knerdnal
Calibration Range Without Adjustment Adj U i limit
Result
{Hz) Measured (%) Mensured (%) (£ %) Class 1 { &%)
04 dB /1000 Hz 024 : .40 15 Pass Lower limit
114 dB / 1000 Hz 044 = 040 2% Pass
End of Calibration
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 015 dB
Frequency 0.20%
Total distorticn+noise 0.50%

- Acceplance limit was IECHBI-2017 Class |
- The calibration resdts exchade the calibrator pressure corecion

The cali

reselts exclude the microphoae volume correction

i e i e SRRATTINAUAN S Aoin i o i o AOAENSINAUAN

FMA-TOE-ACT-00 Rev. 03 Bsus date 5/5/74 A PO-AET-00 03 lssue clate 5/6/24



ELECTRICAL AND ELECTRONICS INSTITUTE ;‘@"g

FOUNDATION FOR INDUSTRIAL DEVELOPMENT %

975 Moo 4, Bangpoo Industrial Estate, Sol 8, Sukhumvit Road km 37, iz
Phraek Sa, Mueang Sarnut Prakan, Samut Prakan 10280 T

CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

BB o S

Certificate No.: CP20240322EA
Operation No.: CP2024080293

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.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

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 - 26 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file 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 Develogment.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure: (101.3 £ 1.5) kPa

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

. 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 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity an.d PTU301 13950483 CL1-P240023 24 March 2025

[Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity an.d PTU301 13950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
CB20240035EB 13 Febr 2025
7)|Performance Audio Analyzer UB9038 | MY56510003 ebruany
CK20230072EA 13 September 2024

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

Certificate No.: CP20240322EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)
29.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.0
C-weighting 28.9
Z-weighting 35.5

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 0.2 +1.0
1000 0.3 0.3 0.3 +0.7
8000 -0.6 -0.5 -0.5 +1.5,-2.5

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

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.1 0.0 +1.0
125 0.0 0.0 -0.1 +1.0
250 -0.1 0.0 0.0 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 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 -0.1 +2.5;-16.0
'
enanslumuny
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Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
LenasluemuAy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
[Eirnpe
Certificate No.: CP20240322EA
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.
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

wnms‘lajmuqu
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240322EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA
Calibration Report

Function : 10. Overload indication

Measured value (dB) Deviated value

Acceptance limits

Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.0 142.8 -0.2 +15

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)

Reference SPL Deviated value Acceptance limits

5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

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)
200 135.9 -0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-15
0.25 109.6 -0.4 +1.0;-3.0
Slow 200 129.5 -0.1 +0.5
2 109.8 -0.2 +1.0;-3.0
200 130.0 0.0 +0.5
LAE 2 110.0 0.0 +1.0;-15
0.25 100.8 -0.2 +1.0;-3.0

Function : 9. Peak C sound level

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 030 0.60 (10Hz to 4kHz)
- 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

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

134.4 134.0 -0.4 +1.0

half cycle
Negative 1304 130.1 03 +1.0

half cycle
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Sol 8, Sukhumvit Road km 37, iz

WSC-TISITES 17028

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
CALIBRATION 8119

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

This report was prepared electr

CP20240287EA
CP2024070250

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)
UAE.EFM.041/2566

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

25 July 2024
2 - 5 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

ronically using applicable electronic signature. Printing or copy of file 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 wittel

n approval of the Electrical and Electronics Institute, Foundation for Industrial Devels mént.
.
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F-CAL-004 Ed.1

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 - -
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Certificate No.: CP20240287EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)

ID No.: UAE.EFM.041/2566
Ambient Temperature: (23+2)°C
Relative Humidity: (50+15)%
Pressure: (101.3 = 1.5) kPa
Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of calibration

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 C010063 (CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)|Pressure humidity and PTU301 13950483 CL1-P240023 24 March 2025

Temperature Transmitter (CD20240142EA 12 June 2025
6)|Pressure humidity and PTU301 13950484 CL1-P240030 11 April 2025
Temperature Transmitter (CD20240143EA 12 June 2025
7)|Performance Audio Analyzer UB9038 | MYs6s10003 |  CD20240035EB 13 February 2025
CK20230072EA 13 September 2024

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)
'
tenaslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

TR s mT

Certificate No.: CP20240287EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)
30.5

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.5
C-weighting 29.5
Z-weighting 35.5

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ErTRCE we amey wT

Certificate No.: CP20240287EA

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

[Aeq 94.0 0.0 +0.1

Deviation from various Frequency Weighting Response Curve

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

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.4 0.3 0.4 +1.0
1000 0.1 0.1 0.1 +0.7
8000 -1.6 -1.6 -1.6 +1.5;-2.5

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

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.0 +1.0
125 0.0 0.0 -0.1 +1.0
250 0.0 0.0 -0.1 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 -0.1 +1.0
4000 0.0 0.0 -0.1 +1.0
8000 -0.1 -0.1 0.0 +1.5,-2.5
16000 0.0 0.0 -0.1 +2.5; -16.0
L}
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP2024028TEA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

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
L}
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP2024028TEA
Calibration Report
Function : 10. Overload indication

— Measured value (dB) — Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
144.3 144.2 -0.1 +1.5

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at . L
Apply Signal Reference SPL Conclusion of Time Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

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

Uncertainty of measurement

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
0.25 109.8 -0.2 +1.0;-3.0
Slow 200 129.5 -0.1 +0.5
2 109.9 -0.1 +1.0; -3.0
200 130.0 0.0 +0.5
LAE 2 110.1 0.1 +1.0;-15
0.25 101.0 0.0 +1.0;-3.0

Function : 9. Peak C sound level

) 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 030 0.60 (10Hz to dkHz)

- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)

1) 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

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 0.6 +20
cycle
Positive 134.4 1340 0.4 +10
half cycle
Negative 1344 134.0 04 10
half cycle
'
enansluemuAl
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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 - -
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Certificate of Calibration

Etuipment :
Manufaciurer :

Madsel :

Sarial Nen ¢

1o Ne.

Condition As-Received:
Recelved Dale :
Calibralion Date :
Reference :

Submitted by :

Aumhbient Temparature @
Relative Humidily :

Calibration Proesdure :

Calibrated by :

Approved by :

[ ) Porntopgas Tamesakual

[ ) Urmopphel Havachai
fy/ 1 Balihlp Meangmai

Isauz Date :

pH Medar

Horlha

LAGUA-PH21Q

HADDOO7E

UIAE EFM D7 HZS64{EFN i | UB/E4)
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Condition gf thig cali

1. Referanca Standa

ration regut
rd Irst-umant

Insfryment Sarial No. 10 Ma, Sart. Ne, Due Date
1} Bocument Process Culibrator 54020048 13URCI16  23E2B02 27 fug 2024
2) Raf, Standard Tharmameter 4982054 T1I0RC44 #3900 28 July 2064
Thie cemification is tracesbke 1o Lhe Internatignal Systom of Unit maintained thraugh:«
- Technolegy Promotion Associztian (Thallanc-Japan)
2. Certifted M i The results are teceabls to Sl hrough SPA char Ltd..
ANS RASQ Hatloral Arored.iation Bead, Acoreditad Mo, AR-1A35
Buffer Sodytion Manufzctyror Lot Na. Exp, date
pH 4.008 CRA chem 40102 27 Now 2035
pH B.588 CPA ohem 0104 U2 Mow 2024
pH 0.8a7 CPA ghem B4010E 02 Moy 2024
3. This cerfficale is valid only {o the item calibrated sn date and HMace of callbration.
Callbration Results
Fungtlon : mY Measurement
Porformil tandard curve by D Progess C at pH {4,7)(7.10}
| | | |
Noming| Standarg Uncartainty of | o
Utk Und Actual Rerdlng il SR
nit Undar Value Vohage Measurement factor
Gallbratlan Input
— il
pH = my | pH tmvy k
pH Meter 4.00 177.48 TTTA 401 048 230
SN HADDIK 79 | 7 0.ac .4 7.0 D.05E 2.00
T.CO 0.00 oo 7ri C.CSH 20
| 10ap -177.¢8 S7RE | 1001 0.058 | 2

mnms‘l:iﬁﬁ’gﬁu
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TECHNOLOGY PROMOTION ASSOCIATION (fHALLAND-FAPAN}

COBRPOBATE SERYICLES 3 ¢ EQULMMENT CALIBRATTON AND TEATTVG SERYICES

S34ie PATTANAKARN ROAD S0 12, SUANLUA™N G, SUANLLIANG JANG KUK 10050

IBL. 0-2717-30I00 FAX, {1-2714-895

L}
tenanslupauny
A 0063841
CartNo,: 24CH239
Page: Sofd
Calibration Resyits
Funttion : pH Meaguremand
Perfarmlng thres buffars CUrve By using buffer naminal pH (4,7){7,10)
T S—
Unit Under Standard pH AcHial pH | Actual my Uncertalnty of | Covarage
Gallbration Buffer Solubion Reading Reading |pH Measurament factor
) 4 &
pH Elsctrode 4 OB 4.0z 1683 | 0.00eE 208
SIN.: RR2HOES 5. 986 6,08 IT 0.0093 200
8986 5.99 78 o1 200
| G597 1901 | -18e7 ‘ 0.0085 ‘ 240
Eunction : Temperaturs Maasurament
{*) Without adjustment
This aguipment was connectad with Tempeiature Proba;
= Mol © SES2
- Surial No. : opoHToES
Dimeneion of probe )
- Lenglh : 110 mm.
- Diameler 16 _mm.
- Imrnersion Ceph hlaY) B mm.
o (111 =g e Uncartainty of Coverage
Palnt Temperature Reading medsurament factor
e | ¢y [ [ 127G} K
250 25000 260 0.000 0.13 200 |
0.0 30.000 30,6 0.0oa 013 240
250 34.23¢ 350 | 14001 0.13 200 J

Remark - UUC* = Unit Undar Calibrator
The raperted uncertalnity of Massurement was bassd an & standard uneertaingy multiplled by =

factor &, providing a lave? of confldence of spproimately 93 .

-00o-

Lanms‘l:ins'“ﬁ%ﬂ

a1203291

CertNo.: 24TWE
Page.: tof 2

Certificate of Testing

Equipmant : DQ Meter

Manufacturer: | lorisa

Model : LACQUA-DGZ)

Sarial Na. : HESMOO S

ID Ho._: UAE.EFM.016/2563 (EFM.OO.05/63}

Received Date : 08 Janwary 2024

Teat Date = 10 January 2024

Reference : E401-0221WSC-5

Submitted by : Uniied Analyst and Engineedng Consultant Go., Lid.
3 Soi Udomsuk 41, Sukhumeit Reat, Bangchak,
Plrakhanong, Bangkok 10280

Lab y Gonditi T ture: {2545 )°C
Humidity {50+ 203 %

Test Procedure:

Tasted by :

Approved by

[‘/}Saimip Maangmai
[ Warakomn Lernganlrakul
[ Ponpan Paipim

Issue Date -

In - house method : CP-CHA
hy Companson | echnigue with Azide Modificatinn Method

Vialalak Sirithean

Approved Signatary

12 January 2024

onaslupumy
B 0331592
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Cert.No.: 24TW5
Page.: Z of 2
Condition of this result of calibration

1. Raferenca Standard nslruments :
Thia cartification |s traccable 1o tha Intarnational Systemn of Unit through the reference slandards

¥ of Ingustial Calivration Center, Tachnolagy Promotion Association {Thailand-Japan ).
Instruments Serigl No. 1D Ko, Cartlficats No. Dug Data

1) Buretle - 120BU10 23CG1MTE 23 Mar 2025

2} Balance 112440134682 T40RC NG 2aMM1E 20 Feb 2024

2. Standard Maierial -~
Material Manyfacturer Lot.Ho. Assay
Sedium Thicsulfate pentatydrata Marck AM1TG331E 100.2%

Result : Dissalved Oxygen Matar Adjustment With Alr 100 %

Dissolvad Oxygen Probe No,: SHOGOIST
Titration Methood D0 Meter
Standard Deviation
tAzide i Mothod Baadl
(mail} imgeL) (mgiL)
8148 .18 0.0045

Tels report waa certifind anly for tho insfrument we Lested Il is allowabls to use for studhy
the: systarn sffciangy, The enviranmantat impact contrel and present 1o organization it may cencamed
Intend to uge for advertising and referral puraoss 1t prohibited, This repart may it be repreduced
alher in full withaut writtan appreval of the laboretary

“ole-
. f
Lanms‘lumuqu
a 119757
Enuipment : DO Meter with Sensor Cert. Mo 24104
Condition As-Received :  Uasc hem Page.: 2 of 2

Reference : 2401-L221WEC-B
Procedure Used :-
Ca lb-ation wars canductas uring in-house calibrtion procaours P-OTO4 atconding -o compariaar with
Incuatr al Flalwm Resisfanca TheTrareiar [ IFRT ) nio Terperatute Baih,
Tha ferperail e scale aved wes besad gr T390,
Londition of this result of calibration
1. Reference standare instrumen: -

Instrument Serial No. Cert, Mo, Traceable Dus Date
1% Ligtal Tharmometsr ADIEAT 231222 TRA "0 Qo 2024
2. Tnia cedificate £ vald cnly %o the item callorsted an date sac plans of celibralion.

3. Trig getflcalun is racastle to the Intemal eral Sy=am cf Linit,
Remark: TPA: Tachrology Promotion Asecc afine { Tnailand - Japan )

Result of Calibratfon :- 01 itk zat Agiustment
Function - TeEeraTLm reasarar g,
This insirument was coructad with tempe-alure sersor, SIN. A<0EQ250
Galibrati i Stand uue Ermor o o Coverage
a3
Paint Depth | Temparaturs |  Reaging Smer nearie ik Factor
LT { i} (T (M ("C ] &
280 &0 23.0a0 28, 0.000 018 2,00
3.0 1) 30.Ca3 | 0.0 -0 003 0.18 .00
w50 &0 35002 4 | -toz 015 2.0
UUE* : Unit Urder Ca kratan
The feoored uncarairty of Medsararent was basec on 8 standard unzertaiity multipkee by 8
coverage “Entar k, providing aaeval of confidence of approximately 85 %,
=olo-
|
." ;i «
L}
Lanms‘lumuqu
a 119771

TRCICYOLOGY FROMO UION ANSOCTAT 10N 0T HAILAND-] AL
CORPIHATE SLEVICTS 3 FOLIFMENT

AN FATTARATAR N 01417

NSC-TISLTIS17025
CALIBRATION 0008

Cert, No.: 24L0d
Page.; 1 of 2

Certificate of Calibration

Equlpment :
Mahufacturer :
Model :

Sarial No. :

1D No. :

Submitted by :

Location

Recelved Crder :
Callbrated Date :

Ambient Temperature =

Relative Humidity :
AL Lina Voltage :

Callbrated by ;

Approved by

{ ) Pomihippa Tameyaku!

iV Ponpan Paigim
t 3 Suwi! Imjai

lssue Date :

G Meter with Sensor

Horiba

LAQUA-DICx2 10

HFAMG013
UﬂE.EFM.U]E!QFVHS(EF-M.DO.DEJ'GS]

Unlted Analyat and Enginecring Consultant Gu.,Ltd.
3 Boi Udomauk 21, Sukhumyit Jaar,

Bangehak, Phrakhanarg,

Bangkok 10260

FPRA Chamiziry Caiibralion Labodatary

0F January 2054
11 Jaqvary 2024
(2610 G
(50280 %
(22022 )

Kunuhit Promprat

Approved Signatory

16 January 2024

LTECIINOLOGY PROMOTION ASKOULATION (THAILARD-JAPAN)
CORPURATE SHEYICKS 3 KDL IPMENT CATTIRATION AND TESTING SERYICES

AL PATTANAKARK BOAD E0 1 SUARL JARG SUAY UANA B4
P06 CAX.D 17N R

Certificate of Calibration

Equiprnent :
Manufacturer :

Modal ;

Seral Mo, ;

Il Na. :

Condition As-Recelved:
Reoehed Date :
Calibraiion Dake :
Reference :

Submitbed by &

Ambient Temperature |
Relatlve Humidity :
Calibration Procadure:

Callbrated by :

Approved by :
i ) Pomrtippa Tamayakul
1| Unnopphe! Harachai

iV Saith'p  Meanganal

Issua Date :

tenanslupauny
A 0062563

KOR 250 NSC-TISI-TIS17025
CALIBRATION 0008

Gort.No.: 34CH236
Page.: 1af 3

Canducivity Mater

Hariba

LAQUA-EC214

HCILODME

LIAE EFR1.O1A42565{EFM.SCT.01/65)
tlsed Item

1B Fabruary 2024

20 February 2024

240-0591WSC-5

United Anabyst @inc Engleerng Conauiant Co., L.
3 Sal Udamauk 41, Sukhumvit Road,

Bangchak, Phrakhanung, Bangkok 10280
(25425 “C

{50 2 15) %

In -hauaa mathod :

- CP-CHE ! bnsed o direct measurarment with
certlfled referenca maleeial (SRM)

- CP-GHE by compatson with Tempersture slandarn

‘Wa-skorn Lerngagirakul

21 February 2024

of i Iy 5%

paral of the head of Crpoc

e e o e il

Ty or i re 250 1 naress,

enaslupuny

A 0063816



Cert.No.: 24CHZIE CartNo.: 240H238

Page.
Page.: 2 o 3 age: 3o 3
Calibration Resulis
Gondition of this result of calibration
Funetion : Temperature Measuramant
1. Reference Standard Instument =
_ | g equipment was connected with Temperature Probes
Instrumsnt ZerdalMp.  IDMg.  Gortificate No. Due dats
- Modted 93B3
1) Thamomalsr 1963678 130RGCI96 231051 05 Sep 2024 e
- Beris L7
2) Ref. Sto.Themometer 4962054 110RCR4S 231008 26 July 2024 erial Mo _ telooer

. . - . i . Dimension of proba:
- This Certificadicn is tracuable to S Throught Technology Pramtion Assaciation [Thailund - Jupen)

- Length 110 tm

2. Getliied Referercs Materials - _ Dlameler ¢ 1B mm
- Conductivity caBbralion stlution, CPA chorn L. The measurement results arc traccabic 1o S1 ar .

- Inivars on Depth @ 190 mm

through CPA chem Lid., AMSI-ASQ National Accradtation Boerd, Accredited Mo, AR-1235

Conducthihy Solution  Manulagturer Lot No. Exp. date Calibratlon Result : Without adjustment
1413.0 pSiom CFA Chem BIRE2S 19 gl 2024 Calibration Standard [ U Uncertainty of | Coverage
12,880 mSicm CP# Chem 831856 30 3ep 2021 Paim Temperalure Reading Seen Moasuramant factar
- Confnl S st by WdAter hath (0 L 101 G {*C} [oCy [CY [} (*£°C} 13
3 This certificate 15 valld caly to the ilem callbrated on date and place of cailbration,
Calibration results 2540 25003 250 0003 0.13 2.on
Functlen : Conducihvlty Mezaurement 1.0 30.004 a0 0,004 0.3 200
plersdisheutatll M STuE 350 35,004 .0 -0.004 0.13 206

‘enducilvity Electrode Seral Mo, 9B1J0042 K

| Romark : - LIIC* = Unit Under Calibratlon
Standard Befora After Adj Uncertalnty Coverage
c‘; . :mly e ULIG® Reading e el The repored uncanainty of maaaurement waa baaed on 3 standard uncerainty multiplied by a coverage
] t
clitian i) & fartor &, providing a level of of app 95 5,
14140 psstem 422 pistzm 1413 piic B2 LSlem 200
12,680 mtotn 1283 mdrm 12.72 miem £.065 maiom 2.00 el
Remark : = ULIC* = Unit Under Caldwation
- S - Sk
enanslupug tenanslupate
a 1203079 a 1203078
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
nFesfiovdnusziiesufiAinisiinsesinunwennta
1 |Analytical Balance z@uaxaaa Mettler-Toledo AB204-S/FACT / National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) Huayedsa B108115858 Ministry of Industry, Thailand
2 |Analytical Balance fuaveesmaliiu 10 luaseu Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) B322373893 Ministry of Industry, Thailand
wiasflaudnuszrasUfiRnistinsinaninin
3 [pH Meter Amnndunsa-as Mettler-Toledo Seven Easy 520 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
4 |Analytical Balance Ysinawewduviuasy Mettler-Toledo XSR205DU / National Food Institute, 2402283-001-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) Uinanstiazansldforn C009071872 Ministry of Industry, Thailand
5 |Hot Air Oven U%uwmawmwwaauﬁwum Memmert UF55 / National Food Institute, 2400141-001-01 11 Oct 23 9 Oct 24 -
dhsfuarlutu B216.1666 Ministry of Industry, Thailand
6 |Hot Air Oven Memmert UF55 / National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25 -
B216.1666 Ministry of Industry, Thailand
7 |Analytical Balance Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
8 |BOD Incubator Tlodt Arco UR-1320 / Technology Promotion Association 24TM587 1 Apr 24 31 Mar 25 -
(UAE.WAO.018/2551) (Thailand-Japan)
9 [DO Meter YS! 5100/ Technology Promotion Association 24TW39 21 Feb 24 20 Feb 25 -
11B101863 (Thailand-Japan)
10 |UV-VIS Spectrophotometer Yainaleaiesaomun, Usnalulasiauiiomn Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
Lunsy, veann Technologies MY15410009
11 |Atomic Absorption Jsov, axa, uanidley, Tasiden Perkin Elmer PinAAcle 900F / Perkin Elmer Co.Ltd Preventive Maintenance 14 May 24 13 May 25 -
Spectrophotometer (AAS) PFBS20031902 Report
12 |Cold Vapor Atomic Fluorescence Usans —ﬁwma Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol 12 Feb 24 10 Feb 25 -
Spectrometer (CVAFS) K170A0153 Thailand Ltd.
13 |Cold Vapor Atomic Fluorescence Skalar Analytical SA5000-02 / DKSH (Thailand) Ltd. Service Report/Test Report 20 Feb 24 18 Feb 25 -
Spectrometer (CVAFS) 182688 WO-00018067

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

Uith gludia ueuwndard woud Hrdilleds aeudaunui $iin

sosUfiRMIIATIZRRTEIN ISO/IEC 17025

Certificate Page 1/1


file:///C:/Users/1677/Balance/BL2023/23 0407 Balance B322373893 Cer No 23MM333.pdf
file:///C:/Users/1677/pH&ISE meter/23 0324 pH meter Mettler S20 1230525212 Cer No 2302181_001_01 (P).pdf
file:///C:/Users/1677/Balance/BL2023/23 0426  Balance C210685394 Cer No 22MM113.pdf
file:///C:/Users/1677/Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
file:///C:/Users/1677/Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
file:///C:/Users/1677/Spectrophotometer/SP2566(2023)/23 0520 UV-VIS Spectrophotometer Cary60 Cer No SP23-021 (P).pdf
file:///C:/Users/1677/AAS,ICP/AAS,ICP 2023/23 0202 CVAFS Analytik jena Mercur duo K170A0153 Cer No PM-OQ (P).pdf
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Fourdation for indusinal Development Nahonal Food instiute

Ei.t-‘—llsl-lls 17025
Food indusinal Laboratory Senice Center IBRATION 0087
Calibration Certificate
Certificate No.: 2402420-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 2 Soi Udomsuk 41, Sukhumvit Road,
10260
Page 10f3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS/00
Serial No.: C252436235
ID No.: UAE.AIR.023/2566
Order No.: 2402420
Operation No.: 2402420-003
Date of Receipt: 19 April 2024
Date of Calibration: 19 April 2024
Calibrated by  Mr.Pheraphat Tuanjit Approved by W‘M
Scientist { Miss Preeyaporn Jaengkarmkit )
Viee of L ¥ Sarvices
Date of Issue: 23 April 2024 Responsible for the Technical Management Team
The are for a of 95%

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

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD
Model: MS204T5/00 Resolution: 00001 g
Serial No.: C252436235 1D No.: UAE.AIR.D23/2566
Capacity: 220 g
Date of Calibration: 15 apnl 2024 Page 3of 3
Calibration Results:  (Continued)
Calibration Range: ~ 0-200 9
Calibration Adjustment: Internal Calbration
3. Departure from Nominal Value:
Naminal Vakse Stanclard Value Aversge Reading Correction Uncerainty Coverage Facior
L g ) AR ] L g ) 0 {k g ) ¥
Unkoad 0.00000 0.0000 0.0000 0000034 200
01 010000 01000 .0000 000009 200
1 099998 10000 0.0000 0000097 200
5 499997 50000 0.0000 0000096 200
10 1000002 10,0000 0.0000 000012 200
0 2000003 20,0001 0001 000014 200
5 4999998 50.0003 00003 000012 200
b 7000000 70.0005 0.0005 0.00017 200
100 99.90087 100.0006 00006 0.00017 200
150 149.58084 150.0012 00013 0.00022 200
200 200.00001 200.0015 00015 0.00028 20

23 Apuik 2ort

The reported uncertainty of measurement was based on 2 stancard Lncertainty mulbpliad by & coverage factar & , providing 2
level of confidence of appradmately 95 %.

F-CS-012 Revision: 01 Date: 20-04-65
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Foundahon for indusiral Development Matonal Food nsthute ol
Food Indusirial Laboratory Serace Center ngl%“i‘gN'as?
Calibration Report
Certificate No.: 2402420-003-01
Equipment: Eloctronic Balnce Manufacturer:  METTLER TOLEDO
Model: MS2047T5/00 Resolution: o.0001 g
Serial No.: (252436235 1D No.: UAE AIR 023/2566
Capacity: 220 g
Date of Calibration: 15 &pn 2024 Page 20f 3

Environment Condition: ambent Temperature: 217 = 15 T RelstveHumcdte: 65 & 67 %

Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condiion
n of Thi I libration:

1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:

Reference Standard ~ Model ~ Serial No.  Calibrated By Certificate No,  Due Date

Stanclard Weight Class E2 1-500mg 15880 TCs M23111815 28 November 2004
Standard Weight Oass E2 1-5009 15882 TCS M23111825 28 Novemnber 2004
Therme-Hygre Meter 608-HL NFLBTH 019/23 Quaity Reborn QR24-0452 4 March 2025

3. This certification is traceable to 51 UNIT

4, This certificate was cartifiec oniy for the Instrument we callbrated.

5. This result of calibration was found scourate as shown an date snd place of calivation only.
Calibration R i

1. Repeatability of Reading:

Neminal Value [ g ) Standaes Deviation of Readng Lg)
100 0000074
200 0.000074

2. Off-Center Error:
Amassof 100 g wes placed and maved to varicus pasition oo pan.
The balerce rescing obtaied is given in the tabile

1 ) 3 + 5 i {Fabiuin Difeo we)

100.0005 | 1000006 | 1000003 | 1000005 | 1000003 | 100.0005 0.0002

F-C5-012 Revision: 01 Date: 20-04-65

FearmnssuERILIyalsdaan LamTE
FUEUSMISASUU BN Saaa INNSSLaTn1s A NN
iy
Foundation for ndusing Development Matonal Food Insihute b
Food industrial Laborstory Service Cerver

NSC-TISI-TIS 17028
CALIBRATION O

Calibration Certificate

Certificate No.: 2402420-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

gchack, Prakh 10260

Paga 1of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XPE
Serial No.: B322373893
ID No.: UAE.AIR.019/2556
Order No.: 2402420
Operation No.: 2402420-002
Date of Receipt: 19 April 2024
Date of Calibration: 19 April 2024

Calibrated by  Mr.Pheraphat Tuaniit Approved bv/;r“’ f
Scientist

( Miss Preeyaporn Jaengkarnkit )
Vice te of L Services
Responsible for the Technical Management Team

Date of Issue: 23 April 2024

The are for a ility of il 95%

This Certificate is issued n accordance with the conditions of accreditation granted by the Thai Labaratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceabidity to recognized national standards and to the
units of reglized at the ing national standards [aboratory. This certificate may not be reproduced ather
than in full except with the priar written approval of the Mational Food Institute,

F-CS-009 Revision: 01 Date: 20-04-65
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Foundsation for indusirial Development MNanonal Food instiiure i NSTTISLTIS 17025
Food Indusirial Laberatory Senice Certer CALIBRATION D051

Calibration Report

Certificate No.: 2402420-002-01
Equipment: Buectronic Balance Manufacturer:  METTLER TOLEDD
Madel: #F6 Resolution:  0.000001

Sarial Mo.: 322373893 10 Moo UAE.ATR.01%/2556

Capacity: 61 g

Date of Calibration: 19 fpri 2004 Page 2of 3
Environment Condition: ambiert Temperature: 226 = 18 T Relatwe Humidiy: 48 &+ BD %

Place of Calibration: FRoom 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Canditian

Condition of This Result ibration:

1. Calibration Method NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

Standard Waight Class E2 1-500mg 15880 s ME31IBIS 28 Navember 2024
Standard Weight Class E2 1-500g 15882 s MZ3111828 28 November 2024
Instrument Model Serial No. Calibrated By ~ Certificate No. Due Date
Thermo-Hygro Mater BOEHL WELBTH 018123 Qualty Rsborn QR24-0492 4 March 2005

3. This certification & traceable ta S1 UNIT

4. This certificate was certfied orly for the instrument we calbrated.

5. This result of calibration was found acturate as shown on date and place of calibration only.
Calibration Results:

1. Repeatability of Reading:

Nominal Valee [ g } Swncard Devation of Readng -5
3 2.00000057
& 0.0000019

2. Off-Center Error:
A mzss of 2 g was placed and maoved to various positian on pen.

The balance reading obtalwed & given in the tabile.

1999981 | 1999983 | 1.999980

F-C5-012 Rewision: 01 Date: 20-04-65

Certificate of Calibration

NSCTISTS 17008
ey
Equipment: pH METER Caertificate No.: COT240167
Model: SavenEasy lssued Date: 9 April 2024
Serial No. (or ID.): 1230525212 (UAE.WAS.003/2553)  Job No.: WO-00024208
Manufacturer: METTLER TOLEDOD Page: 10of 3
Electrode Serial No.: 1156883 Model:  InLab Solids Brand: METTLER TOLEDO
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 3 'C + 2 c
Humidity 50 “RH - 15 HRH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Miss.Orawan Khiaiphloi
Calibration Date: 9 April 2024
The Method used: In house method, CAL-WI-58, base on ASTM E 70-07

Traceability: This certificate is traceable to S Units, Sample Test is assured through primary
meaurement meathod Hamed call, through CPAchem Lid. (ISO/IEC 17034) Certificatle
Mo, G38377, 931885, 931984 And pH Scale traceable fo the S| Units maintained by
Mational Institute of Metrology (MIMT), Thailand through Industrial Foundation
Elecirical and Electronics Institute Certificate No. CA20230350EA

O‘m@nk %S—

{Miss Orawan Khlaiphlod) (Mr. Nitinun Srihawan)

Person in charge Authorized signatory
This certfcale is issued the unts of messurement scoording 1o the Intemationsl Systam of Units (31). 1 provides Iraceability of masturamend 1o inlemalional
or natonal standard o other recognized rationsl standard laborstories.
The measurement uncerainty staied is the sxpanded uncerlainty which is cbiained from the standard uncertainty mulipied by the coverage factor (k=2} to
provide a level of corfidence of approximalely 25%. It is delermined in accordance with the Guide o Expression of Uncertainty in Messurement {GUM).
These resubis may be affected by deviations from specified condtions. The results relate only to the ilems tested, calitvated or sampled. The report shall ot
be reproduced except in full without approval of DSH Techaology Limiled.
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CAL-FM-COT-14: 9 Apr 2024
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Calibration Report

Certificate No.: 2402420-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: %P6 Resolution: 0000001 g
Serisl No.: B322373803 D No.: UAE ATR019/7555
Capacity: 61 g
Date of Calibration: 15 aprl 2021 Page 30f 3

Calibration Results:  (Continued)
Calibration Range: 0-6g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Mominal Vakue Stanclard Vakue Awerage Reading Comection Uncertarty Coverage Factor
L9} ol gy i | [+ g &
Unload 00000000 2000000 0000000 0.0000032 2.00
0.01 0.0039970 0.009999 -0 00007 0.0000047 200
0.05 0.0500010 0.050003 -0.000002 0.0000048 200
0.10 01000010 0.100001 0000000 00000069 200
0.15 0.1500020 0.150002 0000000 0.0000083 200
017 01700050 0.170006 -0.000001 0.000012 2.00
020 0.1999990 0.200002 0000003 0.00000E3 200

150 1.4999750 1.499971 0000004 0.000027 200
00 2.9999680 2.099959 0000009 0.000028 200
450 44599610 4.499967 0000014 0000032 200
600 5.9999490 5999931 0000018 0000032 200

/)6‘

The reported uncertainty of measurement was based on a standard uncerinty mutiplied by a covarage factor & , providng a
level of confidence of approsmataly 95 %,

F-C5-012 Revision: 01 Date: 20-04-65

&z DKSH

Certificate No.: COT240167 Page Zof 3

Calibration Results:
PH Scale
Input pH Meter Readi :
i M;m“;z‘;’l’[‘:fm Coverage Factor (k)
{mv) {mv) Ermor (mv) (pH)
41412 414 012 0.00 0.58 2.00
354.96 355 0.04 1.00 0.58 200
295.8 296 0.20 200 0.58 2.00
236,64 237 0.36 3.00 0.58 2.00
177.48 178 0.52 4.00 0.58 2.00
118.32 118 .32 5.00 0.58 200
59,16 59 0.6 6.00 0.58 200
0 0 0.00 7.00 0.58 2.00
58,16 59 0.16 8.00 0.58 2.00
-118.32 118 0.32 9.00 0.58 200
17748 T am 0.48 10.00 0.58 2.00
-236.64 236 0.64 11.00 0.58 2.00
-295.8 -295 -0.20 12.00 0.58 2.00
-354.96 -355 0.04 13.00 0.58 2.00
41412 414 012 14.00 058 2.00

i Mmooy e TaTed Svie
OKSH Tachnology Limited

10260
2533 Sukhumwit Road. Bangehak. Fhrakhasong. Bangkok 10250
Phose: +68 2600 7000 E=at ik

I.ilﬂﬂ‘]‘ihiﬂ']ﬂﬂﬂ

Delivering Growth - in Asia and Beyond.

CAL-FM-CO7-14: 8 Apr 2024



&= DKSH

Certificate No.: COT240167 Page 3of 3
Practical slope and zero point*
The three-point calibration using three standard buffer solutions; pH 4.008 | pH 6.985 and pH 9.987

-During calibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10.01
The practical slope of the pH electrode; 57.01 (mVipH), 9637%

The zera point of the pH electrods; 6.88 (pH)
Sample Test Results
Standard Bufier Unit Under . Uncertainty of
H!
Solution (pH) Calibration (pHy | erene® (PH) e asurement (pH) |COVET@a® Factar (k)
4.008 399 -0.018 0.0070 2.00
£.985 7.00 0.015 0.0091 200
9.097 10,02 0.023 0.0074 200

* Calibration Marked " Mot TIS1 Accredited " in this Certificate have been included for completenass.

The End of Certificate
Ut iy Tl e
DEH Tachaskogy Limiled 2
E:-l‘.sul'll"“ MICEWT Preakhanang. Bangkok :g;: '
T e
wenanslumungu
Delivering Growth - in Asia and Beyond. CAL-FM-COT-14: § Apr 2024
Certificate Mo.: C15240373
Page: 2of 2
Bt A
Certificate no Cal. date Next Cal. date
Digital Thermometer with Probe QR23-1073 2 May 23 2 May 24
Calibration Results:
Without Adjustment
Sensor Type: RTD Channel: -

Diameter (mm) 4 Length {mm): 135 Immaersion {mm): 110

Calibrate Paint.{*C) | STD. Reading {(*C) | UUC. Reading (*C) |Correction of UUC (*C}| Uncertainty (z “C})
15.0 15.010 15.1 -0.080 0.076
25.0 25.008 25.1 -0.094 0.076
35.0 35.004 35.0 0.004 0.076
The End of Certificate

i Bininrar wnTuTall 42
OKEH Tachnology Limind

2533 UL LT HHRI PR DT Y280
2533 Sukhumvit Road, Basgchak, Prakhancng, Sangeok Y1260
Phone: +66 2630 Emai: com

- enaslumunu

CAL-FM-C15-14: 08 Dec 2022

Delivering Growth - in Asia and Beyond.

&z DKSH

_ & Certificate of Calibration

NSCTHLTIS 17008
Equipment: Digital Thermameter with Frobe Certificate No.: C15240373
Model: SevenEasy pH Issued Date: 09 April 2024
Serial No.: 1230525212 Job No.: WO-00024208
Manufacturer: METTLER TOLEDO Page: 1of 2
1D No.: UAE.WAS.003/2553 Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailland

Environment Condition: Temperature: 22 °C & 3°C

Humidity: S50 %RH + 20 %RH
Voltage: 220 VAC # 10 %
Calibration Place: Thermo-Hygro Laboratary, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhancng, Bangkok 10260 Thailand
Calibration By: Mr. Nateekarn Mitjit
Calibration Date: 08 April 2024
The Method used: In house method, CAL-WI-19, by comparision with standard thermometer

Traceability: This certificate is traceable to the International System of Unit maintained by
Quality Rebom Ca.,Ltd. (QR) Cerlificate No. QR23-1073

= /d—'/

(Mr. Nateekarn Mitjit) [Mr. Pramaole Ramrong)

Person in charge Authorized signatory

This cariificate is issuad tha units of measuramant according 1o he kematianal Systam of Uinits (S1). It pravides traceatiity of
measurement bo inlematonsl of natonsl standand or othar recognized national standard laboratonss.

The messuremnent uncerainty stated is the expanded uncarainty which is cbtained from the standard uncariainty multiplsd by the
coverage factor (k=2) 1o provide a kevel of confidence of spproximately 55%. It s delermined in accondance with the Guide to Expression of
Uncertairty in Messuremen (GUM).

These results may be affected by deviations from specified conditions. The results relate anly 1o the ilems (eabed, calibrabed of sampled.
The report shall not be reproduced except in full withaut anproval of DKSH Techndogy Limited.

whain Roeauars mwTuled G
OEH Tachealogy Limiled

5280
25393 Sukrurme R, Bangehak, Phsssrorg, Bnghsk 18280
Pro: +66 2620 7000 Enail ke Watste:

li)ﬂﬂ'l‘i‘lljﬂ‘lﬂﬂll

Delivering Grewth - In Asia and Beyond. CAL-FM-C15-14: 06 Des 2022
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Foundaron for indusinal Development Mational Food nsthee
Food Irdusal Laseratary Serdce Center

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION D081

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Pl!! lof4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: CO09071872
ID No.: UAE.WAD.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 april 2024
Calibrated by Mrierawut i App i by /
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 il for the i Team
The unc are for a of 95%

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

F-C5-009 Revigon: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402283-001-01

Equipment: Ewectronic Balance Manufacturer:  METTLER TOLEDO
Madel: XSRZOSDU Resolution:  0.00001 g/ 0.0001 g
Sarial Ne.: CO0S071872 10 Mo.: UAE.WAD.012/2563

Capacity: 220 g

Date of Calibration: 2 apeil 2004 Page 2of 4
i Conditi Ambient M5 ¢ 05 'C Reltive Humidit: 475+ 25 %

Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.

Condition of Equipment: Good Candition.

Condition of This Results of Calibration:

1. Callbration Mathod: W1 Method W-MA-DOT  In-House Method based o UKAS Lab 14 : 2015

2. Reference Standards:

Seandard Weight Oass E2 1mg to 200g BS05567572 TCS M23040535 8 April 2024
Instrument Model Serial No.  Calibrated By Certificate No. Due Date
Thermo-Hygro Meter BO8-H1 NFLBTH 016/23 Quality Reborn QR24-0343 9 Febnaary 2025

3. This certification is traceable to ST UNIT

4, This certificate was certified unl‘f for the instrument we cabibrated.

5. This result of calibration was found accurate a5 shown on date and place of calbration only,
1. Repeatability of Reading:

Hominal Value | g ) Standard Deviation of Reading (9)
4 0.0000052
B 0.0000063
106 0.000048
200 0.000053

2. Off-Center Error:
A mass of 100 g was placed and maved to varous pasition on pan.
The balarce reading obtair&d is given in the table.

e8| /(o) )
jo] { O'@@ G).@@ h
= 0 ]
1 2 3 4 5 1 (Maximum Difference)
(9 )|t o dlc pdl¢c o dIC o 3icC g} g ]
100.0002 | 100.0001 | 100.0002 | 999 100.0001 [ 100.0001 0.0003 ﬁ/

F-C5-012 Revision: 01 Date: 20-04-65
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Food indusiial Laborarory Senice Cermer CALIBRATION DOB1

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Blectronic Balance Manufacturer:  METTLER TOLEDD
Modal: XEAIDEOU Resolution:  0.00001 g/ 0.0001 g
Serial Mo CO09073872 ID Now LAEWAD.DI2/2563

Capacity: 220 g
Date of Calibration: 2 April 2004 Page 4 of 4
ibration Its:  (Continued)
libration Range: 81-200g
Calibration Adjustment: Internzl Calibration
3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.0001 g )

Haminal Vaiue Standard Value Mverage Reading Coeretion Uncerainty Coverage Factor
{9 ) L g ) L o) L ¢ 3 (& g ) &
a0 20.00010 90.0000 0.0001 0.00015 200
100 100.00006 100.0000 0.0001 0.00015 200
110 110.00007 110.0001 0.0000 0.00017 200
120 12000009 120.0000 0.0001 0.00018 200
130 130.00010 130.0000 0.0001 0.00019 200
140 140.00014 140.0000 0.0001 0.00020 200
150 15000009 150.0001 0.0000 0.00020 200
160 160 00010 160.0001 0.0000 0.00022 200
170 170.00012 170.0001 0.0000 0.00023 200
200 200 00016 200 00X 0.0007 0.00078 200

The reperted uncertainty of measurement was based on a standard uncertainty mukipbed by a coverage factor & , providing a
level of confidence of approcimately 95 .

[ T —

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for Indusitial Development Natonal Food Insthute s NSC-TISHTIS 17028
Food Indusirial Laboratory Senice Center CALIBRATICN 0081
Certificate No.: 2402283-001-01
Equipment: Electranic Balance: Manufacturer:  METTLER TOLEDD
Model: ¥SR20500 Resolution:  0.00001 g/ 0.0001 g
Serial No. 0009071872 10 Mou UAEWAD.012/2563

Capacity: 220 g

Date of Calibration: 2 apri 2024 Page 3 of 4
Its:  (Continued)

Calibration Range: ~ 0-80g

Calibration Adjustment: [nternal Calibration

3. Departure from Nominal Value: (Range: (0 - 80 g ; Resolution: 0.00001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
g ] L 9. ) { 9} 5 B {2+ g ) L]

Unigad 0000000 0.00000 0.00000 0.00000E8 200
a.001 0001003 0.00101 0.00001 0.0000031 200
0.005 0.005003 0.00499 0.00001 0.0000034 200
0.01 0.010003 001900 0.00000 0.0000081 200
0.05 0.04599% 005000 D.00000 0.0000098 200
0.1 0.100011 010000 000001 0.000011 200
0.5 0.500016 0.50001 000001 0.000014 200

1 1.000003 1.00002 0.00007 0.000016 200

2 2.000023 2.00001 0.00001 0.000017 .00
5.000017 5.00002 0.00000 0.000020 2,00

0 10.000008 10.00000 0.00001 0.000026 2.00

0 20.000031 20,00002 0.00001 0.000037 2,00
k] 30.000040 30,00003 0.00001 0.000052 200

0 50.000028 5000004 -0.00001 0.000068 200
L.t] H0.000068 8000008 0.00002 0.00011 200

A

FC5-012 Revision: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address; 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Page1of 3
Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
ID No.: UAE.WAD.027 /2559
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023
Calibrated by Mr.Worapob Sooktong  Approved by
Scientist ( Mr.Pheraphat Tuanit )
Manager, Division of Calibration Laboratory
Date of Issue: 16 October 2023 for the Technical Team
Th i fora of 95 9.

This Certificate is issued In accordance with the conditions of accredietion granted by the Thai Laboratory Accreditetion schems
which has assessed the measurement capability of the labaratory and its traceabifity to recognized national standards and to the units
of measurement realized at the cormespending national standards laboratory. This certificate may not be reproduced ather than in full
except with the prior written approval of the National Food Institute,

F-C5-00% Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2400141-001-01
Equipment: CHAMBER, (Hot Air Oven)
Maodel: UF 55 Serial No.: B216.1666
Resolution: 0.1 g ID Mo.: UAEWAQ.027/2559
Manufacturer: MEMMERT
Date of Calibration: 11 October 2023 Page 263
Location: Laboratary, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Envirenment Condition: Ambient Temperature (28 + 1 ) °C
Relative Humidity 6By
Line Voltage ( 228 % 1 ) Vo

Condition of this results of Calibration:

1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controllied Enclosures.
- The temperature scale used was based on ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument
Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital 343724 MY43016894 MATIONAL FOOD
TE 660380-01 22 4
with sensor RTD CH#I01-208 RTD#201-209 | i

3. This certificate is traceable to International System of Units {SI Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only,
6. Condition of Calibrated item : Good
LUC Description :
Time of Record 1 Hour 9 Minute At 104.0, 140.0 and 180.0 °C
Fresh air Damper Open  Position [ - |
Close
Not Avallable

~

. Result of Calibration :

Without adjustment |:| After adjustment

FCS5-012 Revigion: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2400141-001-01
Equipment: CHAMBER (Hot Alr Qvin)
Model: UF 55 Serlal No.: B216.1666
Resolution: 0.1 °¢ 10 Mo.: UAE WAO.027/ 2559
Manufacturer; MEMMERT
Date of Calibration: 11 October 2023 Fage3aof3
Calibration point: 104.0, 140.0 and 180.0 °C
result: i 2
Callbration | Temperature |  Relative | Line Voltage L2 =
Condition °cy Humidity (%) (Volt)
MIN 282 614 274
MAX 28.3 B5.1 2293
Tablel : Reporting of Temperature
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF)
c) #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | »o9 +(°C)
104.0 104.05 | 103.98 | 104.02 | 104.08 | 104.00 | 104.05 | 103.99 | 104.17 | 104.00 0.53
140.0 140,09 | 139.99 | 130.91 | 140,05 | 139.99 | 139.91 | 139,97 | 140.26 | 139.97 0.73
180.0 180.46 | 1B0.33 | 180.25 | 180.28 | 180.33 | 179.96 | 180.31 | 180.64 | 180.16 0.50
Table 2 : Reporting of Ch ization Result
uuc* Setting uuc* reading (°C) Stability Uniformity Overall Variation
¢c) MIN MAX | Average £(°c) ("c) ("c)
104.0 104.0 104.0 104.0 0.090 0.18 0.38
140.0 140.0 140.1 140.0 0.075 0.28 0.47
180.0 180.0 180.1 180.0 0.13 0.48 0.88
Note The quated uncertainty include " Stability " and " Loading effect {20% of Temp Uniformity) *
UUC* = Unit Under Calibration
Stability = One-half of the greatast of Bt any one sensors,
for at least half an hour after reaching steady state.
=The difference of 2t any sensors and the measured
temperature at the reference location which are observed at the same time.
Owverall Variation = The diffe of the and minimum througout ion time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing 2
level of confidence of approximately 35 %.

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Certificate
Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 2 Soi Udomsuk 41, Sukhumvit Road,
10260
Pagelof3
Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UFS5
Serial No.: B216.1666
1D No.: UAE.WAD.027 (2559
Order No.: 2500116
Operation No.: 2500116-001
Date of Receipt: 8 Dctober 2024
Date of Calibration: 8 October 2024
Calibrated by MrYothin Charoensuk  Approved by /&
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 15 Detober 2024 ible for the Technical Team
The inties are for a of 95 .

This Certificate & issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and 1o the units
of realined at the i g national standards laboratory. This certificate mey nek be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2500116-001-01
Equipment: CHAMBER (Hot Air Cven)
Madel: UF55 Serial No.: B216.1686

Resolution: @1 °C 10 N2 UAE.WAD.027/2559

Manufacturer: MEMMERT
Date of Calibration: B October 2024 Page 2of 3
Location: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Environment Condition: Ambient Temperature {303 = 1 ) °C

Relative Humidity ( 55 £ 1)%

Line Voltage { 230 = 3 ) Vot

Condition of this results of Calibration:

1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Based an TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scale wsed was based on ITS - 90.
- All data show below were fingl valees and the inftial data may be obtained wpon request.

2, Standard Instrument :
Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital 343724 MYS7003188 NATIONAL FOOD
: TE £70486-01 8 June 2025
with sensor RTD Cr#201-209/ RTD#201-200 INSTITUTE

3. This certificate is traceable to Intemational System of Units (51 Units).

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibeation only.
&, Condition of Calibrated item : Good

UUC Description
Time of Record 1 Hour 5 Mnute At 104.0,140.0 and 1800 °C
Fresh air Damper Open Position
Close Fan [a0s]
Mot Available
7. Result of Callbration : [*] withoutadjustment || after acjustment

F-C5-012 Revision: 01 Date: 20-04-65
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velcpment Nationd Food nstiute Bl oty
Food Indusirial Lsboran Center CALIBRATION 0061
Calibration Report
Certificate No.: 2500116-001-01
Equipment: CHAMBER {Hat Alr Crven)
Moxdel: UF55 Serial No.:  B216.1666
Resolution: 01 °%Cc ID No.: UAE WAD.027/2559
Manufacturer: MEMMERT
Date of Calibration: 8 October 2024 Page 3of 3
Calibration point: 104.0,140.0 and 180.0  °C
Ci result:
Calibration | Temperature |  Rotative Line Voltage - -
Condition 5] Humidity (%) (Volt) 1 L
win 93 54 227.0 = .
max 312 56 320
Tablel : Reporting of a
Calibration Measured Temperature (*C) @ Sensor No.
point (Sensor No.9 is REF)
°c) #1 #2 #3 | xa #5 #6 #7 #8 | #9 +(°C)
104.0 103.89 | 103.66 | 103.88 | 103.69 | 104.40 | 103.98 | 103.70 | 104.10 | 104.15 0.53
140.0 139.85 | 139.53 | 139.87 | 139.88 | 140.67 | 140.00 | 139.60 | 140.25 | 140.23 0.73
180.0 17963 | 179.22 | 179.71 | 179.76 | 181.03 | 180.06 | 179.41 | 180.87 | 180.3% 0.50
Table 2 : Reporting of € Result
UUC* Setting UuC* Reading (°C) Stability Uniformity Overall Variation
(*c) MIN MAX Average * ("C) (*c) ("c)
104.0 104.0 104.0 104.0 0,15 0.49 0.23
140.0 140.0 140.0 140.0 0,13 0.71 1.2
180.0 180.0 160.0 180.0 0.13 1.2 19

Note The quoted uncertainty include * Stability * and * Loading effect (20% of Temp Uniformity) ©
uuc* = Unit Under Calibration
Stability = One-half of the greatest i iff: of
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.

at any one sensors,

Owerall Variation = The difference of the maximum and minimum througout ion time,
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a

level of confidence of approximately 95 %.
_________ [T R —

F-L5-012 Revison: 01 Date: 20-04-65

Equipment : Elactronic Balance Cart.No.: 24MM293
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2405-01660C-2

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-0B01 based on UKAS LAB 14

according to direct measurement method against standard weight.

Condition of this result of calibration

1. Referance standard instruments:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-20 FAX.D-2718-8484

NSC-TIS-TESITERS
CALBRATION 0308

Cert.No.: Z4MMZ33

Certificate of Calibration i

Equipment : Electrenic Balance

Manufacturer : Mettler Toledo

Model : XSR204

Serial No. : GC117635043

1D No. : UAE.WAS.0M2/2564

Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room (108)

Received order : 11 May 2024

Calibration Date : 11 May 2024

Amblent Temperature : 15Co40c

Relative Humidity : 30 % to 80 %

Calibrated by : Khit Ruttanaprapachal

‘Kuml\ l&'
Approved by :
Approved Signatory

{ ) Ponpan Paipim

[ ) Suwit Imjai

() Kunchit Promprat

Issue Date : 15 May 2024

The Uncertainties are for a confidence probability of approximataly 85%

This certificae may not be reproduced ather than in full, sxcept with the prior written
Approval of the head of Corporate Services 3 : Equipmant Calibration and Testing Services.

lﬂﬂﬂ'lihim‘t.lﬂﬂ

Cert.No.: 24MM293
Page: 3 of 3

Equipment : Electronic Balance
Condition As-Received :  Usad ltem
Refarance : 2405-01660C-2
Result of calibration & I 3

2. Effect of off center loading 0
A mass of 100 g was placed to various position on the pan. [@][e]

The weighing machine reading error cbtalned is given in the table Lt . i
Maximum difference between

7] 0 T

Instruments Madel SerialNo.  IDNo.  TestreportNo.  Duedate Posiion1  Position2  Position3  Position4  Position5  off-center and central loading
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0013-24 25 Jan 2026 (91 Ve e 53 (o) 51
2. This certificate is valid cnly to the item calibrated on date and place of calibration. +0.0002 _5.0001 0.0000 +0.0002 a; 0.0008
3. This result of calibration was made on at the point i by
4. This certificate is not certified for any commercial transaction, 3. rture from nominal value -
5, This certificatian Is traceable ta the System of Unit, — Balance Measurement Siadign
Result of calibration | ) Without () After by Internal Calibration Applled Weight Reading  Correction  Uncertainty Factor
Range capacity : 0 g to 220 g Resolution 0.0001 a (g) (g) (g) (tmg) (k)
Before Adjustment : Unload 0.0000 0.0000 015 213
Balance Measurement  Coverage 1 1.0000 0.0000 0.15 213
Applied Weight Reading Correction Uncertainty Factor 5 50000 0.0000 015 213
10 10.0000 0.0000 0.15 21
(ag) (g} (g} (2mg}) (k)
100 100.0000 0.0000 027 203 o 20,0000 +0.0000 0.18 203
200 200.0001 0,000 T 2 50,0001 -0.0001 0.19 2,06
After Adjustment : B0 60.0001 -0.0001 019 204
1. Determination of the standard deviation of welghing machine (n=10) 80,0001 -0.0001 027 2
Applied Weight Standard Deviation 100 100.0002 -0.0002 027 203
120 120.0001 -0.0001 028 2
(g) of Reading (g)
100 0.00007 200 200.0001 -0.0001 0.3 2
200 0.00007
The reported uncertainty of measurement was based on a standard i iplied by a Td

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

=olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3;: EQUIPMENT CALIBRATION AND TESTING SERVICES

AKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 WSC-TISHTISATASS
CALIBRATION 0008
Cert. No.: 24TMS87
Certificate of Calibration P
Equipment : BOD Incubatar
Manufacturer : ARCO
Model : UR-1320
Serial No. :
1D No. : UAE.WAD,D18/25651
Submitted by : Unitad Analyst and Engineering Consultant Co. Ltd.

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

Bangkok 10260
Location : Lab Floor 2
Received Order : 01 April 2024
Calibration Date : 01 April 2024
‘Ambient Temperature : (26+10)°C
Relative Humidity : (60+30)%
Calibrated by : Krisda Malee
Approved by : é
Approved Signatory
{ ) Panpan Paipim
(V) Suwit Imjai
{ ) Kunchit Promprat
Issue Date : 5 dpril 2024
The Uncertainties are for a P ility of approxi v 95%

1. eneept w

cartificate ma

be reproduced

Appeoval of the head of Corporae Services 3

'
enaslumunu
A DDB5063
Equipment : BOD Incubator Cert. No.: 24TM587
Condition As-Received : Used Item Page: 3of 3
Reference : 2404-00040C-1
Result of Calibration :- () Without Adjustment
Function of UUC™ : Temperature Source
Fresh alr setting : Not Avallable
Calibration| UUC" | uuC” P T Overall | Covarage
Point Setting | Reading stability i Factor
(°ci ()| *c) (+°C) (°c) (°cy k
20.0 200 | 200 0.45 0.55 13 2
c T ] ;
Point Paosition
(e 1 [ 2 [ 3 | 4« | 8] 8 T 7 T & Jopmt] (sc)
200 | 19.054 [ 20.183 [ 20235 | 18.707 | 19.706 | 10730 | 19.785 [ 19821 [ 19828 | 066

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

Temperature stability : One-half of the greatest i of P are al any one sensor,
: The i i of at any sensors and the measurad

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

possible to determine the temperature pattern or homogeneity within the chamber under steady-stale conditions,

Overall : The Di of the i and minimurm

UuC* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
facior k, providing a level of confidence of approximately 85 %,

-olo-
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Equipment : BOD Incubator Cert. No.: 24TM587
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2404-00040C-1
Procedure Used :-

Calibration were using calibration p CP-0OT02 based on TLAS G-20 according o direct
measurement method with Data Acquisifion which with Resi p Detector | RTD ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert, No. Traceabla Due Date
1 ) Data Acquisition MYS5T013711 2U M5 TRA 11 Jul 2024

2. This cerificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemnational System of Unit.
Remark : TPA : Technalogy Promotion Association { Thalland - Japan )

Result of Calibration :- {*} Without Adjustment
Function of UUC* : Temperature Source
Frash air setting : Mot Available during
Beginning Finished
27 26
1’/ 48 49
2 S [AC Supely { valt ) 221 220
5 H
{ Position : it 3l
” 1D No.:
& 8 1 18-18RTD-01
3
"R o ] /
a
W
i 18-18RTD-07
Probe Installation Details : Dimension of Chamba L ieitiinidl e
aw 0 o D= T 9 (raf) 18-18RTD-09
b= 10 em W= 12 m
6= 10 om H= 1.2 m

Copacity =  0.88 m

4o

tanm':‘lumtl?u
a120974

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK. 10250
TEL 0-2717-3000 FAX. 0-2719-6484

Certificate of Testing
Equipment : DO Meter
Manufacturer : Y8l
Model : 5100
Serial No. : 118 101863
ID No. : UAE WAD.D04/2554
Received Date 20 February 2024
Test Date : 21 February 2024
Refarence : 2402-062805C-1
Submitted by : United Analyst and Engineering Consultant Ce.,Lid,

3 Soi Udomeuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperature [ 25+ 5 ) °C

Humidity (50+20)%
Test Procedure : In - howse method @ CP-CHE

by G ique with Azide Modification Method
Tested by : Walalak Sirithean

Approved by : &‘ﬂ":

Approved Signatory

{ ) Pormthippa Tameyakul
{ ) Unnopphol Harachai
(/] Saithip Meangmai

Issue Date : 22 Fabruary 2024

@nmslumuny
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Cert.No.: 24TW3g
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :

This certification is fo the | System of Unit through the reference standards
atory of ial Cali Cenfer, Promotion A i (Thailand-Japan).
Instruments Serial No. ID No. Certifi Due Date
1. Burette = 130BL10 23061172 22 Mar 2025
2. Balance 14233821 MORCO0Y 23MMA05 16 July 2024
2. Slandard Material -
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1TE3316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 228100125

Titration Method DO Meter
(Azide Modification Method) Reading Standard Deviation
{mgiL} (mgiL) p—
8.20 819 0.0055

This report was certified only for the Instrument we tested It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited, This report may not be reproduced
ather in full without written approval of the laboratory

mnmhiaﬁmaf

DHJE Services Co,Ltd.

s

DQE Services 32 Soi Ladpras-Wanghin 55, Ludprao-Wanghin R, Ladprso, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email ; dqeservicesinfoi@gmail com el
REPORT OF CALIBRATION
Certificate No. :  SP24-018 Page 2of 5
Environment Condition : Ambient Temperature 25 +5 QC
Relative humidity 55+ 20 %RH
Calibration method : In-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 October 2025
Absobance Standard set 25757 115638 25 October 2025
‘Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is traceable to the Intemational System of Unit maintained at National -

of Standards and Technology (NIST) through Starma Scientific Limited
Spectral Band Width of UUC : L5 nm.

Scan Speed of UUC : 60 nm/min

0.15 nm.

Scan Interval of UUC :

Resolution of UUC : Pt ic  0.0001 Abs.

Wavelength 0.1 nm.

ionanslainauay

DQE Services Co.,Ltd.
B services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rl Ladpras, Ladgran, Bangkok 10230
Phome ; +66 (D)2 538 2054, Email ; dqeservicesinfof@gmail com L i
CERTIFICATE OF CALIBRATION
Certificate No, : SP24-018 Page 1of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Ud k 41, it Road, hak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial No. : MY 15410009
ID Ne. : UAE.WAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
Calibrated by : T ﬁ}’ Approved by : faien
{ Mr. Tanawut Rittidach ) { Ms. Chonthicha Sangngern )}
Technical Manager Quality Manager
‘The calibration resslt is spplied oaly 10 fiesm and was s date and pl ibration el
The mesuremess capalility of the lsboratory and it jzed nd 1 the unit o
‘standands laboratory. Thi ot tham i full excrpe with the pri spproval of the DOE Services Co., Lk

tonasliingunaL..

DQE Services Co., Lul.
DQE Services 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 A
Phane : +66 (012 538 2054, Email : dgeservicesinfivigmail. com s treas
REPORT OF CALIBRATION
Certificate No. : SF24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) {Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0 0.5780 0.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
Ca 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
i 0.5230 0.5184 0.0046 0.0030 2.00
0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
e 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
= 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
i 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

endalueaney



DOQE Servicss Ca.,Lid. DQE Services Co.Lid,
v 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpra, Bangkok 10230 32 Soi Wanghin 55, Wanghin Rd., , Ladprao, Bangkok 10230
DQE Services DQE Serilcas Ladprao-Wanghin 55, Ladprao-Wanghin Ladpraa, Ladpra, Bangkol
2 +66 (D)2 538 2054, Email : dqeservicesinfoigmail.com e Phone : +66 (012 538 2054, Email : dgeservicssinfo@gmail.com scm
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4 of 5 Certificate No. : SP24-018 Page 5of 5
‘Wavelength Accuracy :
Photometric Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (nm.) (nm.) (nm.) k
(nm.) (Abs) (Abs) (Abs) {Abs) k 24172 2420 -0.28 0.18 200
45 0.0000 0.0000 0.0000 0.0050 2.00 279.45 2795 008 0.18 200
0.7469 0.7435 0.0034 0.0057 2.00 28781 2879 009 0.18 200
-~ 0.0000 0.0000 0.0000 0.0050 2.00 334,06 3339 0.16 0.18 200
0.8674 0.8639 0.0035 0.0060 2,00 360.93 360.5 0.43 018 200
- 0.0000 0.0000 0.0000 0.0050 2.00 418.50 4181 0.49 018 200
0.2919 0.2907 0.0012 0.0051 2.00 445,94 4455 034 018 200
150 0.0000 0.0000 0.0000 0.0050 2.00 45366 4533 0.36 018 200
0.6430 0.6402 0.0028 0.0055 2.00 460,02 459.8 022 018 200
536.59 536.0 0.59 018 2.00
637.98 638.7 -0.72 018 2.00
431.38 430.8 0.58 018 200
472.50 4724 0.10 018 2,00
51347 5137 -0.23 018 2.00
52888 529.1 -0.22 018 2.00
57317 5733 -0.33 018 2.00
58535 5852 0.15 0.20 2.00
684,40 685.1 -0.70 0.18 2.00
740,72 T41.4 -0.68 0.20 2.00
748.55 749.1 -0.55 018 2.00
807.03 807.3 -0.27 018 2.00
879.28 879.3 -0.02 0.18 2.00

Remark : - UUC = Unit Under Calinration

= NIA = Nat Avaiable

= The ressh it s Ui of d by the coverage facsor &,

distributi a5t

- * Indicates mon TIS1 scoredited

wnaml;jmum - End of Certificate - lﬂﬂa‘ﬁhim.m.

PinAAcle 900F Preventive Maintenance (PM)

| B

Company Name: United Analyst and Engineering Consultant Co., LTD.
- .
Pel'klnE|mer baliles 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260
For the Better (Instrument L
Serial Number: PFBS20031902 PM Number: 20f2
Customer Name " Telephone
K. Yaind: 095-5580049
(if applicable): anda Number:
Custtfmer Support K. Chayanan Service Order WO-02787590
Engineer Name: Number:
Next PM Due
PinAAcle 900F e I I e
(DD-MMM-YYYY) B
DD-MMM-YYYY)
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )
09370145 Rev.9 A January 2018 PerkinElmer"
Scope

The purpose of this PM s to ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer ional data to recent i prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an i i and customer ive and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved.
Company Name: UAE Consultant Co., LTD. No part of this publication may be in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc.
Copyright © 2013 PerkinElmer, Inc.

Instrument Location: 41 SukumvhitRd.,

Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. i is a registered of Perkir Inc. Al other trademarks and registered trademarks

Phra Khanong, Bangkok 10260

not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

Instrument Serial No.: PFBS20031902

Date: 14-May-2024

[PinAAclc 900F Preventive Maintenance Report (PM) Page 107 |
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Component List

Component / Specific Model Serial # Configuration Notes
PinAACIe900F PFBS20031902 Syngistix V .4.0.1.1935
Fias100(New Install) 100524040501
Parts Lists
Parts Included with the PM
Pa;:,::i‘:::;;(lf Description Quantity
B0501696 Fan Filters N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) |N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
i and quired for PM
Part Number e n Expired D:
Descript Batch/Lot# | Expired Date
(if applicable) escription Quality atch/| )
N9300183 1000 mg/L Copper Standard AR 27-39CUY1 Apr 2025
iditional and jards Required for PM (Customer Support Solution)
Part Number (if - q Expiration
N Description uanti Batch/Lot #
applicable) & 9 ty /! Date (vm/yY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
|PinAActe 900F Preventive Maintenance Report (PM) Page20f7 |
'
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Use (¥ ) to check off th psin th

1

2.

3.

4.

5.

6.

Procedure Checklist

that have been

General:

¥ Review the instrument performance with the customer and document any recent
problems.

4 Inspect the customer log book and make any appropriate PM entries.

¥ Perform general inspection of system for cleanliness.

PC Instrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas lines for leaks and/or wear. Replace if needed.

¥ Clean exterior of the instrument.

4] Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

¥ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

Electrical:

¥ Inspect PC boards. Clean if necessary.

¥ Carefully check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

Optics:
¥ Inspect and clean the sample compartment windows, if needed.
v Inspect optics. Clean or replace if necessary,

Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4] Verify that the acetylene filter and air filter element is dry. Replace if necessary.

| PinAAcle 900F Preventive Maintenance Report (PM)

Page4of7 |
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Additional Tools Required for PM
Part Number
Description uantit Serial #
(if applicable) P! Quartty
N1013000 0.2A Neutral density filter 1 101N0089015
N1013002 1.0A Neutral density filter 1 101N0089015
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 060419-030180
N3050109 Ba Lumina HCL 1 061219-020041
N3050139 KLumina HCL 1 030819-010130
N3050152 Ni Lumina HCL 1 052719-020020
[PinAAcic 900F Preventive Maintenance Report (PM) Page30f7 |
[
enaslumugu
7. Flame Interlock Check:
Description: Check to ensure that all safety interlocks are closed.
Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
C;H, Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
O M) Sy Choosing. Nitrous.Oxide as the oxidant Active Passed
should trigger an interlock shuts down
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Description: Ensures that the detector is linear in the Visible Range.
o g Certificate Value e
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail
1.0 AND Filter +5% from Cert. 0.9995 1.0143 Passed
0.2 AND Filter +5% from Cert. 0.1936 0.1966 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
Parameter Specification Results Pass/Fail
Standard Deviation SEED 0.002 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation 0oL 0.0002 Passed

| PinAAcle 900F Preventive Maintenance Report (PM)
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8.4 D, Background Compensation with Copper Ad dition aI Comments
Description: Verifies the instruments ability to compensate for Background absorption.

Additional Comments Regarding the PM

ificati Results Pass/Fail

Standard Deviation =00l 0.0001 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Results Pass/Fail

Standard Deviation =000 0.002 Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low
wavelength.

Results Pass/Fail

Standard Deviation Seiem 0.0022 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Review
Copper itivi ificati Results (Abs.) Pass/Fail
The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable been completed.
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.8005 Passed
This PinAAcle 900F Passes ¥l Fails (1 the preventive maintenance.
10. Review: Review of Preventive Maintenance:
¥ Review with the customer PM work performed.
M Review with the customer routine maintenance procedures. Authorized PerkinElmer Representative: Date:
M Discuss recommended customer supplied materials to have on hand. /\% 14-May-2024
(DD-MMM-YYYY)
¥ Attach PM sticker. Authorized Customer Represenrativeg. Date:
z\) ’\ M%@r] 14-May-2024
(DD-MMM-YYYY)

| PinAAcle 900F Preventive Maintenance Report (PM) Page60f7 | | PinAAcle 900F Preventive Maintenance Report (PM) Page 707 |
wnlumunu wnaslupug
analytikjena analytikjena
Serial-No.: K170A0153 Customer-No.: C04-006
Date: 12 February 2024 Carried out by: Mr. Srichai Fak-On
Maintenance with ing Operati Qualification (0Q)

(requires a separate OQ protocol)

& ( Company Vi gludin upwindad waud Buidisiimpudaunu 91n
oo AnNTIng
) Pepartment WinaUfjuiEnTs (Mercur Analysis)
Maintenance Protocol el 3 wapaauEY 41 OUUEYHIN uBIUIN wews: Taua
= ia S Elp Gode, Chy AFAMWHWINAT 10260
Atomic Fluorescence Spectrometer Couniny Usunelng

¢ mercur DUO/ & |
mercur DUO plus

E-mail

wonanslumuny : wonenslumuny
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analytikjena

Maintenance works basic unit

tightness visual check inside the Mercur
visual check if gold-traps are broken

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 volume flows, reagents

recording stray light values

measurement with 30 ng/|

NENINNNNENRNANEE

Mai works A I Serial No.: N/A

lubricate the desing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

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

check the toothed belt

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

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

OIDNDODDNODODDDD

check the dosing hose for buckling, if necessary exchange it

wnasluruRu

analytikjena
nominal  |actual
Device parameter value |value
Analytical parar FI cell

Conditions.: max.conc.: 10pg/L.  PMT-voltage: ..... oo WV

Elank-solution
& i Int = 0.0015
without enrichment / FBR 30 ng/L RSD <3 %
Conditions.: max.conc.: 1.7ug/l. PMT-voltage: ... 444 v
Blank-solution
. Int > 0.008
with enrichment / FER 30 ng/L RSD <3 %

Fok.- factor { Inty / Int; ) =35
| Analytical parameters Absorption cell
Blank-solution

Ext. = 0.0012

without enrichment / FBR 100 ng/L |RSD <5 %

| Comments
# Sensitivity check (Without enrichment / FBR / 100 ng/L)
Int. Blank = 0.0008
Int. 100 ng/L = 0.0097
RSD % =0.96

b S ot

Signature Technician Signature Customer

12 oz feos, /07 /20924

Flace, Date (DD/MM/YYYY) Place, Date (DDMMYYYY)

onaslumunu

analytikjena

| Device parameter nominal |actual

lvalus __ |value |
visual check general tightness inside the Mercur ok: Ichanged: a
visual check Goldtraps ok: changed: ]
visual check spectrometer
Fluorescence cell ok: [ changes: O
Absorption cell, incl. window ok: K changed: O
lens ok: changed: [m]
Swivel drive (SEV) ok: 1 changes: O
check pump hoses ok: @ changed: OJ
check hoses and hose connectors o.k.: A changed: D
check and clean reactor ok: 1 changed: [
check drying hose output Gas-liquid-seperator ok: & changed: O
check bubble-sensor ok: & noto.k.: O
Check gasflow |
Argon pressure valve 4 | 12-15bar | 1.5 bar
Valve 1 . 126“::.':in 0.186 NLmin
Valve 2 . f"‘;a"‘m"":in 0.833 MLimin
Valve 3 . c?s':urTL?:mn 0.083 NLimin
Valve 4 " :g‘_’”m"’;ﬂ 0.166 NLimin
Check liquidflow
Acid f'?’:nl:m'" 2.5 miimin
Red.-agent f'?:::mm 2.5 mlimin
T
Sample LUE":_:I"'” 10 miimin
Adventitious light - values (W] from file
100 | 0 0
| 200 0 0
300 0 0
| 350 0 0
400 1 1
450 3 3
500 8 8
550 18 17
575 26 25
800 | 36 35
enaslumunu

analytikjena

Bn EnddewsssHauser Campany
35 Moo 5. 348 Road, Khiosg Khos, Pak ral,
Marthater. 13120 Thaland.

Phore: +66(2] LOE270.71
Fas  G6(2] 1062473

Service Report DN
Cuslomers addrass [ customers et Mo, (0 i, Pt 2pos-one
A Y

-\amw.m}cmm AT fred A ke S0
7T

[&] analyti sena instruments (Thailand) Lid.

[ analytis sena Far East (Thailand) Ltd.

Eemai | Frane | Fa :

P!
Job Mo, EHOICTORM. | User . gAmming [ service Engivesr — p8/ whod Daie (2 ] Jyopw | Pooe 11
Instrument model | sarial No. ATP0A o153 | Software Version No._4.7.9.0
[0 Repair (RE) & Maintenance (Pt} O Installation (IN) [0 Wamranty [0 Application {47) [ Site PrepsP) O Visitivi)
Faudt | Claim © Hevantive Manlenance  (Pr1 a/e) 000 Erer Gode
Action taken |

#mnﬁﬁ’ ﬁmr‘mﬂ—dwg‘l'
Ak MRt Frvickwat

— Thinfenomce ned Basic Ul
—  Chodk Bovice pameler.

T i
e s
g quat Tl s

= A
0L oion Fmrmar

+ "75_{ Fios) ﬁm&_’lﬁo-’mmn«{zv Floovercance el
7 e ot

Action i R ndation -
. [# Sensitivity check (Without enrichment / FBR { 100 na/L) i, PAT
Int. Blank = 0.0006 il ]
Int. 100 ngil = 0.0089 [ [N e—
RSD % = 0.69 i Fuerascmase ol 4
00 Spare Part O [ jon : Ao oy i
Item Ma. Name Quankity Urit Price
L
F3
3.
4.
5
i,
7.

the work performed, the perfect function of the device,
& Yes

A the recalptidedvery of Be spacfied spar pars,
“Traveled hours and kilomesers can crly be antered H 1 éf oW
o

Herewith the undersigned corfirm the time devaled, Date / Signature of Customer | Date / Signature of Service En;mm Wark completed?

atter the retum of the sarvice angineer.

Services are subject 1o the Genaral Terms and Condilions of Analyik Jena AG, which will be senl on request

lana'ls‘himuqu



120212024 16:11 Page 104
Mercur
Report file: CAWINAAS\TMP\2024\ResulttWO\WPro_008
Program version: 4790 Printed on: 1210272024 16:11
Recording started on 12/02/2024 16:00 GMT+7.0
Operator;
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Without Enr. /FBR/0.10 ng/L_12-02-2024
Created on 12/02/2024 Time 15:54
Program —
P Mercur Technique: Hg fl
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 35s
PMT 464 W
AZ time 5s Peak smoathing 1215
Delay Os |
‘Working mode wia enrich, System cleaning Off
FBR technique on Wash time acid 10s
Pump speed 3 Soaking time 208
Sample load time 10s Gas load time 5 NLIh
Reaction time Gs
Waiting time AZ 5s
Delay Os
Purge time1 30s
Purge time2 158 Gas wash time2 10 NLh
'
ercr wnanslaumunu
1210272024 16:11 Page 34
Calibration function 1 12/02/2024 16:10 Calibration (Peak height)
Ints=k1+k2*conc
k1=0.000878 k2=0.000089 Recal. factor:
Slope |0.00009 Ints/(ugiL} | R2-adjusted 1.0000
sc0 1.00000 pg/L
Lower limit 10 pgil Upper limit 110. pa/L
Detection limit P Deter. limit e
ooioe Ag| x".
253.7 nm )
Peak height | <
0.0075 | ~
=
w e
% 0.0050
//.'
0.0025
t
0.0000
|
] 75 00
Cone. [uglL |
Measurements and events (sorted by time)
Hag Without Enr. [FER/D.10 ng/l_12-02-2024 12/02/2024  16:00
[=] Conc. Ints BG 5D RSDV% It type Time
Cal-Zero 0.000838 PkH 16:03
0.000845 16:04
0.000849 16:05
Opgil 0.000878 " 0.000052940 6.030 16:05
Cal-Std1 0.009896 PkH 16:08
0.008706 16:08
0008734 16:10
100.0pg/L 0.008799 0.000094850  0.969 16:10
Calibration Calibration function: 01 1810
'
erer onaslumunu

1210212024 16:11 Page 2/4
QC parameters
Qc type Cone. check
QC check samp. 1 - QC check samp. 2 -
Conc, - Conc, -
Error limit - Error limit ==
Rep. measurement off Reaction flag + confinue
QC std.1 no. 1(100.000 pgiL) QC std.2 no. 3(0.100 pgiL)
QC std.1 limit + 20.00% QC std.2 limit £ 20.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
Calibration settings
Calib. meth Standard calib. Calibr. unit ‘HgiL
No. standards 1 Conversion fac. 11000
Type of standards —- Standard prep. Premixed
Blank correct. -
Recalib. std. no. -
Output unit pall Conversion fac. 1000
Calib. stat, Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 -
Stack sol. 3 e Stock sol. 4 —
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. level 95.4 % Blind cycles 1
Grubbs stat. off
Calibration standards Hg
Mo Name Sl Pos goncs Ints 50 RSDV%
(1.8
1 Cal-Zem (== #0000 0.000052 B.030
000015 5081
2 Cal-Std1 (=) ## 100000 0.000084 0.959
0000682 0670
'
isom enaslumun
12/02/2024 16:11 Page 474
Peak plots Hg

o (FgZen 12022024 16:03 0.

0.005

Ints

0.000
[i]
Time [g]

Ints

St 120212024 16:08

0.005

0.000,

Mereur

e

I
Time [5]

li)ﬂﬂ"lﬂliﬂ'l‘l]ﬂ&l



Mercur

Report file:
Program version;

12/02/2024 14:32 Fage 114

CAWinAASTTMP2024\ResulWO\Pro_006
4.7.8.0 Printed an: 12/02/2024 14:32
Recording started on 12/02/2024 14:21 GMT+7.0

Operator:
Labaratory:
Code:
Remarks:
Method parameters Hg
Method Without Enrichment / FBR / 30 pg/L_PM_12-02-2024
Created on 12/02/2024 Time  11:08
Program -=
F Mercur Ti i Hg
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 35s
PMT 451V
AZ time 58 Peak smoothing 125
Delay 0s
Working mode wio enrich. System cleaning Off
FBR technigue on Wash time acid 10s
Pump speed 3 Soaking lime s
Sample load time 128 Gas load time 10 ML
Reaction time 12s
‘Waiting time AZ bs
Delay 0s
Purge time1 s
Purge time2 158 Gas wash time2 10 NL/h
'
orear onaslumunu

Calibration function 1

Ints=k1+k2"conc

120212024 14:32 Page 34

12/02/2024 14:31 Calibration (Peak height)

k1=0.000588 k2=0.000072 Recal. factor: —
Slope 0.00007 Ints/(ngfL) R2-adjusted 1.0000
sc0 1.00000 ngfl
Lower limit 0 ngil Upper limit 33.0 ng/L
Detection limit e Deter. limit -
oooso | | |
gl ]
n.oozs |253.7 nm
Peak height A
0.0020
= ;
§ 0.0015 ] : ]
2
T oot i ]
I~ [
oooos | &
0.0000 |
0 15 20 25 30 35

Cone. [nglL ]

Measurements and events (sorted by time)

Hg Without Enrichment / FBR / 30 pg/L_PM_12-02-2024 12/02/2024 1421
[[+] Conc. Ints BG sD RSDI% Int.type  Time
Cal-Zero 0.000586 PkH 14:23
0.000564 1424

0.000612 14:25

OngiL D.000587 0.000024310 4.137 14:25

Cal-Std1 0.002810 PkH 14:28
0.002740 14:28

0.002713 14:30

30.00ngiL 0002754 0.000042960 1,814 14:30

Calibration Calibration function: 01 14:31

:
orcr onaslumunu

12/02/2024 1432  Page  2/4
QC parameters
Qc type Cone, check
QC check samp. 1 e QC check samp. 2 -
Conc. - Cone. -
Error limit —_— Error limit el
Rep, measurement off Reaction flag + continue
QC std.1 no. 1(30.000 ngiL) QC std.2 no. 3(0.100 nglL)
QC std.1 limit + 20.00% QC std.2 limit + 20.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal.factor off
Calibration settings
Calib. meth | Standard calib, Calibr. unit ngiL
No. standards 1 Conversion fac. 1000000
Type of standards [o=n Standard prep, Pramixed
| Blank correct. —
Recalib. std. no. —
Output unit paiL Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 == Stock sol. 2 =
Stock sol. 3 - Stock sol. 4 e
Type of cal. curve linear Intercept Zero
Weighted cal. off Grubbs stat, off
Check of cal. curve no outlier test
Sample statistics
Stat. mode Mean Meas. cycles 3
Confid. level 954 % Blind cycles 1
Grubbs stat. off
Calibration standards Ha
No Name State G:";L’ ints 0 RSDI%
1 CakZero ) # 0.000 H:0.000587  0.000024 4.137
A 0.01383 0.000358 2,597
2 Cal-Stdt ) #¢  30.000 H:0.002754  0.000049 1.814
A 0.04278 0.000186 0437
'
e enanslupmuAa
12/02/2024 14:32 Page 4/4
Peak plots Hg

CalZero 1200212024 1423

0.002

Ints

0.000

o

0
Time [g]

0.002

Ints

0.000,

Marcur

Cal:Sti1 120212024 1428

=
Time [s]
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120212024 14:55 Page 114
Mercur
Report file: CAWINAAS\TTMP\2024\ResultWO\Pro_007
Program version: 4790 Printed on: 12/02/2024 14:55
Recording started on 1210212024 14:41 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method With Enrichment / FBR / 30 pg/L_PM_12-02-2024
Created on 12/02/2024 Time  11:37
Program -
P ters Mercur Ti jue: Hg fi
Line 2537 nm
Lamp type Hg-LP
Integr. mode Peak height Intagr. time 20s
PMT 444\
AZ lime 58 Peak smoothing 1215
Delay Os
Working mode Enr. wio reload. System cleaning Off
FBR technigue on ‘Wash time acid 108
Pump speed 3 Soaking time 20s
Sample load time 108 Gas load time 5 NL/h
Reaction time 108
Waiting time AZ 58
Delay Os
Purge time1 20s
Purge time2 158 Gas wash time2 5 NLh
Purge time3 10s | Gas wash time3 10 NL/h
Heat. time coll.1 20s Cool. time coll.1 255
'
worar onaslumunu
12/02/2024 1455  Page 3/4
Calibration function 1 12/02/2024 14:55 Calibration (Peak height)
Ints=k1+k2"conc
k1=0.004358 k2=0.000425 Recal. factor: -
Slope 0.00042 Ints/(pg/l) | R2-adjusted 1.0000
sc0 1.00000 pgil
Lower limit 0 pgil Upper limit 33.0 poil
Detection limit - Deter. limit -
0.020
0015 .227 nm 5 |
Peak height |
g |~
Z oo ‘ ] /
F ) e |
£ e =
0.005 -
[ [
oo || ||
i 1
B IS SN I—
] 10 15 20 25 30 35
Conc. [uglL ]
Measurements and events (sorted by time)
Hg With Enrichment / FBR / 30 pg/L_PM_12-02-2024 12/02/2024  14:41
D Conc. Ints. BG sSD RSDI% Inttype  Time
Cal-Zero 0.004343 PkH 14:44
0.004378 14:46
0.004352 14:47
Opg/L 0.004258 0.000018180 0.417 14:47
Cal-Std1 0.01726 PkH 14:51
0.01695 14:52
0.01708 14:54
30.00p0/L 001710 0.0001520 0.688 14:54
Calibration Calibraticn function: 01 14:55
'
orcr onaslumunu

12/02/2024 14:55 Page 214
QC parameters
QC type Conc. check
QC check samp. 1 - QC check samp, 2 -
Cone. R Cone. ==
Error limit === Error limit -
Rep. measurement off Reaction flag + continue
QC std. 1 no, 1(30.000 pg/L) QC std.2 no. 1(30.000 pg/L)
QC std. 1 limit + 50.00% QC std.2 fimit + 50.00%
QC std. act. flag + continue
Expect. biank abs. 0.0100¢ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Ooff
Calibration settings
Calib. math Standard calib. Calibr, unit pail
No. standards 1 Conversion fac, 1000
Type of standards. — Standard prep. Premixed
EBlank correct. -
Recalib. std. no. —
Qutput unit 118 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 stat. off
Check of cal. curve no outlier test
Sample statistics
Stat. mode | off Meas. cycles 1
Confid. level | 954 % Blind cycles 1
Grubbs stat, |~
Calibration standards Hg
No Name state pos GO Ints so RSDI%
palL
1 Cal-Zerm ) #&  0.000 H: 0.004358 0.000018 0.417
A 0.01658 0.000277 1673
2 CalStdt (=) W 30.000 H:0.01710 0.000152 0.88%
A:D.0&278 0.000616 0.982
'
Morour enanslupmuAa
12/02/2024 14:55 Page 414
Peak plots Hg

CalZero 1200212024 14:44

0.01

Ints

0.00,

0 10
Time [g]

20

a
E

Cal-Std1 120272024 14:51

0.01
0.00
] 10 20
Time [s]
Mercur
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Mercur
Report file:
Program version:

Operator:
Laboratory:
Code:

Remarks:

12/02/2024 15:22 Fage 1/3

CAWIRAASITMPI2024\ResultiWO\Pra_008

4790

Printed on:
Recording started on

12/02/2024 1522
12/02/2024 15:10 GMT+7.0

Method parameters Hg
Method Without enrichment / FER 100 ng/L PM_12-02-2024
Created on 12/02/2024 Time  11:54
Program =
P: ters Mercur T Hg absorp
Line 2537 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 40s
PMT 238V
AZ time 5s Peak smoothing 1215
Delay Os
Working mode wio enrich. Systemn cleaning Acid
FBR technigue off Wash time acid 15s
Pump speed 4 Soaking time 20s
Sample load time 8s Gas load time 10 NLIh
Reaction time 12s
Waiting time AZ 158
Purge time1 40s
QC parameters
Qc type Cone. check
QC check samp. 1 - QC check semp. 2 -—
Conc. — Cone, Hi
Error limit - Error limit -
Rep. measurement off Reaction flag + continue
QC std.1 no. 1{100.00 ng/L) QC std.2 no. 1(100.00 ng/L)
QC std.1 limit + 50.00% QC std.2 limit + 0.00%
QC std. act, flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction flag + continue
QC precision off
Reaction off
QC Recal factor Off
'
Mo wnanslaumunu
12/02/2024 15:22 Page 313
0.0030 ¢
g g
00025 {2637 nm—
Feak height
0.0020 et
=2
£ 0.0015 |
=1
£
- 0.0010
0.0005 Wl S PPN BRGNS SVEAPPS
0.0000
[1] 25 50 T5 100
Conc. [nglL |
Measurements and events (sorted by time)
Hg Without enrichment / FBR. 100 néfL PM_12-02-2024 124022024 1510
o Conc. Abs BG sD RSDV%  Int. type Time
Cal-Zero 0.000328 PkH 1513
0.000248 1514
0.000858 15:15
o ongiL 0.000478 000033131 68.76 15:15
Cal-Std1 0.002638 PkH 16:18
0.002615 15:19
0.002487 15:21
100.ng/L 0.002580 0000081841 3171 1521
Calibration Calibration function; 01 15:22
Peak plots Hg
Cal-Zaro 1200212024 1513 Cal-Std1 120212024 15:18
0.002 0.002
B B
< <
0.000,. . 0.000-
[\ 20 40 a 20 40
Time [5] Time: [5]
'
e onaslumunu

12/02/2024 15:22 Page 273
Calibration settings
Calib. meth Standard calib. Calibr. unit ngiL
No. standards 1 Conversion fac. 1000000
Type of standards — Standard prep. Fremixed
Blank correct. ==
Recalib. std. no. |-
Qutput unit pgiL 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 calculated
Weighted cal. off Grubbs stat. off
Check of cal. curve no outlier test
Sample statistics
|
Stat. mode i Mean Meas. cycles 2
Confid. level 954 % Blind cycles 1
Grubbs stat.
Calibration standards
No Name Shele Pos C:;:fl:‘ Avs so RSDI%
1 CalZero ) &% 000 H: 0.000478 0.000331 68.26
A:0.005393  0.002280 41.90
2 Cal-Std1 =) i 100.00 H: 0.002580 0.000081 3471
A 0034199 0.002687 7.887
Calibration function 1 12/02/2024 15:22 Calibration (Peak height)
Abs=k1+k2*conc
k1=0.000478 k2=0.000021 Recal. factor: -
Slope 0.00002 Absiing/L) | R2-adjusted 1.0000
scl 1.00000 ng/L Charact. conc. 207402 (ng/L)M1 %1
Lower limit 0 ng/lL Upper limit 110. ngiL
Detection limit - Deter. limit o,
'
ereur enanslupmuAa
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13t Inegiin 1@ THAI UNIQUE CO., LTD.
80-82 ouudiznEdflan wwianayunine lwawIzuRs njamm 10200
BO-852 Prachmthipatai Rd., Bangkhunphrom., Pranakorn, Bangkok 10200

E——a 31N Inegla 910 THAI UNIQUE CO., LTD.

1r-
l' &0-82 auuhiznEdlae wwiansguwana eanszuns nganw 10200
B(-82 Prachathipatai Rd.. Bangkt t . Pranakom. B kok 10200

Tel. 0-2639-0191-6, 0-2280-1 787, Fax. 0-2280-1788, E-mail : thawan@thaiunigue.com, Wehsite @ www. ihaiunigue com TE_F'EG-_DIQI&. 0-I280-1 787, Fax_ (-2280-1T8E, + thawatt@thaiunigue.com. Wehsite © W““ﬂn_mnﬂuim
CERTIFICATE OF PERFORMANCE TEST Flow Cell Check PASS Wavelength Filter Check PASS
Reference Filter Check BASS Waste Cup PASS
Waste Tube Check PASS Waste Bottle Check PASS

Certificate No.  : SV0223/21013
Instrument Type : Continuous Flow Analyzer

INTERFACE & COMPUTER
Instrument Model : San++

Power and Diagnostic Test PASS Communication Test PASS
Chemistry Model : SAS00 Serial Number :182688

g § A Software Configuration PASS Software Operation Test BASS

Auto sampler Model : SA1052_Serial Number ;181729 Detector Response Test PASS Baseline Drift Test PASS
Software Version: 3.2.3 Noise Test BASS
Organization : U351 1 luifin uowAad uaud BuTitiess aeudauaws d1da
Address : 3 ¥OURAUU4] OUBTYLIN UUIINNDIN UANTE TYUL AFINNLKTUAT 10260 SYSTEM OFERATION TEST
Date : 21/02/2023

CHEMISTRY 1 Method Total Cyanide Test PASS
MODULE OPERATION TEST CHEMISTRY 2 Method Total UV Phenol Test PASS
AUTOSAMPLER CHEMISTRY 3 Method Total Ammonium Test PASS
Power and Diagnostic Test PASS Position Test BASS CHEMISTRY 4 Method NiA Test N/A
Needle Test PASS Syringe Test PASS CHEMISTRY 5 Method NiA Test NA
Rinse Valve Test PASS Sample Tube Check PASS
Leak Check PASS

APPROVAL ; REVIEWEDS Is)

Sumarct T kS
CHEMISTRY el foﬁ Signature: =
E U ;
Power and Diagnostic Test PASS Pump Power Test PASS Engineer: Mr, Suwarot Trikainut é””""i‘“@ Engineer: Mr, Somehai Pohtongkam
L S
Pump Speed Function Test PASS Heater Controller Test PASS Date : 21/02/2023 Date : 21/02/2023
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Total CN- Results

Fun Database Ref | PMCNZI230221A1S
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