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_TPI POLENE PUBLIC CO.LTD. NO. 033/67
PG CEMENT QUALITY DEPARTMENT
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)
CERTIFICATE OF CALIBRATIO PAGE 1/1

INSTRUMENT NAME : WORKING AREA DUST SAMPLER
INSTRUMENT CODE : Q1300 / 01 / 023 / 008

MODEL : GILAIR - 5RP

SERIAL NO : 20041202016

PARAMETER RANGE : 1-3 L/ MIN

CAL DATE : 24 / JUL / 2024

NEXT DUE TIME : 24/ JAN / 2025

STRANDARD USED : AMBIENT CONDITIONS :

PRIMARY FLOW STANDARD (WET CELL) TEMPERATURE(C): 25 C

CALIBRATION DATA :

ROTA METER | ACTUAL FLOWRATE (I/min) | DEVIATION| PERMISSIBLE
PASS / NOT PASS
OF PUMP 1 2 3 |AVERAGE| (/min) | DEVIATION (I/min)
1 1.004] 1.006] 1.008] 1.006 0.006 +0.03 PASS
15 1.503] 1.506] 1.501] 1.503 0.003 +0.03 PASS
1.7 1.708] 1.706| 1.704| 1.706 0.006 +0.03 PASS
25 2.507| 2.502] 2.504] 2.504 0.004 +0.03 PASS
3 3.005] 3.001|3.007| 3.004 0.004 =+ 0.03 PASS

CALIBRATION CURVE

o
o

ACTUAL FLOWRATE (l/min)
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\
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|
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ROTA METER OF PUMP
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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. £24-060048 18 Jun 24 17 Jun 25 -
Particular Matter (PM10) 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




Envi Equipment Service Co., Ltd. Certificate 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

ﬁ:":::"rm““' XC-572V | | Date | Time | 18/06/2024 "2:1" Std Temp | 293 1 |
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 |
PR 81 Soi Udomsuk 41, S it Road, ¥ ‘";' = B MERCE M — i
) Bangkok 10260 DGM Model sKaspy | | Barometric 755,91 mmHg Ki | 0386
Numsher | | | Feeesre :
Description of Equipment  © Console meter DGM Serial Calibration k Ch PASS
W i OO0 Maker Gamma 100 ! Console Leak Check
Manufacturer :  Apex Instrument
Model Number : XCSTZV SAINIE
Run Time Metering Console Calibration Meter
Serial Number o 170019 T - e
il Outlet | Outlet
| ':!I“:;iﬁh; Volume | Volume ?:::: 2::': Volume | Volume T:“; T:mp
Pt b ACENN N 5] | Etapsed | DH Initill | Final | Initial | Final |  Initial Final | Initial | Final
Environment Condi Temperature  (25+2)°C [(#)] (Pa) (Vai (Var) () ) (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 2230048 | 29 29
Lt ]
Issue Date o 18062024 B4l 260 2802.399 | 2802539 31 | a1 l 22231644 | 22245472 29 29
! 843 | 260 | 2802.539 | 1802.679% 31 | 32 | 22245472 | 222.59264 29 9
on T ki Broiaiarei el | 13.80 [ 40,0 | 2802.686 | 2802966 3 32 | 22259970 | 222.87%58 28 28
i 1378 400 | 2802966 | 2803246 32 | 32 22287558 | 22315024 27 27
LIS EPA Method {Usiled Stiie Environmental Proteetion Apency) = ! i |
; — " % & AT 1032 T0.0 IR03.261 | 2803.541 33 | 33 | 22306476 | 223.43840 27 27
This certificate is iraceable 1o mtional standard, which realze the wnits of memsarement according 1o the Inemational System of Uits {15), - - . —+
Result of Caliby 10,33 | 700 | 2803.541 | 2803.821 .k | 33 | I13.43840 | 123.TI148 | 27 n
sult of Calibration e T =
9.00 90.0 2803835 | 2804115 33 ! 3 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 33 213.99668 | 2214.26896 27 27

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 Muyl:l

enaslumugy

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 _ | " . | :
XC-572-V 18062024 Std Temp 293 K | DGM Model Barometric % |
zum:rs = ! AM Nanbic SK25EX i 55.91 mmHg Ki 0.386
onsole Seria - I ~ r
: 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 Dry Gas Meter . - - - - |
Calibration Factor Flowrate [ |
Dry Gas Meter | Calibration Meter | Value Std & Corr | 0212 m*uu/min ! Variation 0.990
(Vo) | (Qhogaans) | (VW) | (Qwigmn) | (V) (Quayzom) (AHg) | (AHg) |
3 it 3 Ak I e T
m m¥min m m*/min | m’/min mm Hz0 | = 0984 0985 |
oo 0133 o 0,984 0007 .o 44.706 | -1.370 ; 0.980
1 1 - 0,984
0.011 | 0133 0.011 D985 0.008 0011 44.893 -1.182 g ——Gamma Y
g T T < & Max Allow ¥
0016 | 0134 | 0016 | 0986 | 0.009 0.016 | 45148 0928 [ ]
. PR 4 . T Min Allow ¥
0016 0133 0.0i6 0984 o.onT 0.016 | 45.564 -0.512 = 0470 | 0471
0020 | 0.267 0.019 | 0.982 0,005 0.019 46.883 0808
0.020 | 0.267 0.019 | 0978 oont | oo | 47.030 | 09s4 0.965
0.027 | 0.266 0.026 | 0972 -0.005 0026 | 46.723 0.648 0.960
0.027 | 0.266 0.026 ' 0.970 0007 | 0026 47.067 | o089
0.030 | 0.265 0029 | 0965 | -0.012 | 0029 46.388 | 0313
0030 | 0.265 | 0029 | 0965 | 0012 0.029 46354 | 0am %30 R sl
L T T 0.o00 0.005 UK 0os 0.020 0.023 0.030 0.035
0.977 | Y Average 46.075 ol
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. Garsole Baid o019 Console Mo

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

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 Rl 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

tors/Conyersions

Meter Pressure vs Flowrate

0.040

0.035 |

0.030 ¢

0.025

0.020

0.015

0010
0.005

0.000 20,000 40,000

60000 BOLODD 104000

DGM Orifice AH (mm H20)

Console Serval: oime

ENTECIH Calibration Certificate
b

Certificate No: G 670083
Date of issue : (8-Feb-24

Certificate No. : E24-060048
Page :6ofé6

THERMOCOUPLES SYSTEM CALIBRATION

Console Model Number | XC-572-

Console Serial Number | 1701019 Calibration Reference No. SER24-D60015
i DGM Model Number SK25EX Reference Tlicrmuluctf.r__ PIEICON
| DGM Serial Number Serial Number 183169105

| Meter Box Model Number JENCO 765 KF
Meter Box Serial Number JC 19777

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 S170 | 250 | 380 | 93.0 | 149.0 | 257.0 | 368.0 | 477.0 | 587.0 | 806.0 | 1024.0
Aux 170 | 250 | 380 | 93.0 | 1490 |
Probe 170 | 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

s ey s
i e WME.IJ"",

LN ILIAIUAY

ENTECIH Calibration Certificate

Begin

Certificate No.: G 670083

Standard References (Table 1)

Tax 10 0105535035581  wwww.eritech.oo th

Instrument description :  Fue Gas Analyzer
Instrument model 1 Testo 350 New Standare Cestificate No. Vendor Due date
s b o s vygen { 02 ) 2.50 % Val FETFIFE] Linde AT
Instrument serial no, @ 6089965701 Oxygen { 02 ) 10.04 % Viod CG-0153-21 Nimt 18-Nav-26
1D no. or contral no. 3 LAEEFM.DOB/Z560 Oiygen (02 ) 21.02 % Vol CG-0041-22 Mimt L0-Feb-27
Manufacturer :  Testo SE & Co. KGaa Carbon monaxide { CO ) 80,14 ppm CG-0040-22 Himt 14-Feb-27
5 5 | e Carbon moncoide | O ) 302 ppen 191523 Linde 16-Jun-25
Probe description H
Probe model J Carbion monoxide { OO ) 1003 ppm 2584(23 Linds 10-58p-25
# = Nitrogen Dicwdde ( NO2 ) 30.34 ppm 20322 LUnga 22-Msg-24
Probe serial no. R Nitrogen Dicide ( NO2 ) B1.32 ppen 3546/23 Linde: 14-Jan-26
Customer name 1 UNITED ANALYST CONSULTANT C€0.,LTD, Htrogen Diowide ( NO2 ) 2019 ppm 1975/23 Linge 17-Jul-25
Customer address 1 81500 UDOMSUKA1,SUKHUMYIT ROAD, BANGCHAK PRAKANONG BANGKOK 10260 Mitric Owide { MO ) 30.01 pom CG-0014-23 Mimt 19-Feb-25
Wtric Owide { MO ) 151.5 ppm 016123 Lirwde 22-Jan-25
" Natric Codde ( NO ) 322.5 pam 1974/23 Linde 17-Jul-25
Tiftel Do cortificess = | 3 Fails Sulphur Dicide { 502 ) 50.36 ppm 2004/23 Linde 17-1ul2s
Receiving no. i 240430 Sulphur Dicwdde { 502 ) 100.8 ppm 350722 Linde 09-Nov-24
Recelving date. : 05-Feb-24 Sulphur Dicoide { S02 ) B00.8 ppm 200323 Lindle: 17-Jul-25
of + Gas Calibrati 2,50,10.04,21.02 S, Carbon Monotide BD.14,302,1003 ppm, Measured room conditions
Nitrogen Dioxide 30,34,81,32, 201.9 ppm, Nitrc Oxide 30.01, 151.5, 322.5 ppm, Temperature H 235 *C  Humidity : 641 %RH Pressure 1 10L7 mbar
Sulphur Dioxide 50.36, 100.8, 6008 ppen) Calibration conditions.
Condition of UUC. 1 Used Gas Termperature 23 °C Flowrate [ 1,200 mi/min Gaspressure  : 10164 mbar
Ambient condition 3 Al of the Measurment ware caried cut the stabilized labotary Calibration Results (Without adjustment) (Table 2)
Standard Maan of Uncertal
Temperature  : 23 45 °C Parameter of Standard - Error nescatiy
i Values uuc (k3]
Hunik Ry LB 02 (%val) 250 257 0.07 015
Calibration place i 17121 500 47 Yaek 48, Laksi, Bangkok 10210 02 (Faly 10,04 10.09 0.05 0.20
02 (Hval) 2102 21.08 0.06 0.0
p This i was calibrated by isan with Standard gas mixture according €O (ppm) B0.14 BL 0.86 kX
0 (ppen) 302 302 o 6.0
o caiibration Werk Instruction na. WI-CL-28-C a0 (ppm) 1003 1002 1 12
NE2 (ppm) 30.34 30z 0.14 80
The calibration certificate expandad wuncertainty of measurement & stabed as the standivd uncertainly of measurent NOZ (ppm) 8132 824 L08 80
Mustiotiea by coverage fctor k=2, which for 8 normal distribudion comesponds B0 & coverge probatity of anprovinalel 5%, NOZ (ppm) 2019 2028 09 12
This certificate s apptied only to item under test Envirnmental condtion. :ggma ft;.lné 12:0 -11415! gg
This Calitvation Certificate may not be reparduced other than i /il excapt with the permission of the isswing laboratory. ND@:] 32215 370 :1'5 1'2
Calitvation certificates without Signatune and seal nat valld and The results relate aniy fo the items festod calivated| 502 (ppm) 50,36 49 136 60
This catibvation oatificale documeants e fraceiiity fo national standals, whish realize measurement scooroing o e 502 (ppm) 100.8 100 08 6.0
Intemational System of Units (ST, 502 (ppen) 500.8 589 18 13
Date of callbration ¢ DB-Fer2d Remark : 1 cmalimal = 1 %vol, 1 pmalfmal = 1 ppm.
fnemmehon & ﬁ ¢ Z End of Report
Mr. Kwanchai Khamdoung Mrs, Nongluck Wengsettes
Calibration Technician Technical Manager
F-CL-09-C Rerv 8 Page 1of 2 Issised Data 26/02/16
‘hj FM-CL-09-C R Page2of2 issued Date 390016
Entach Industrial Solution Co.Ltd. i q LI Entech Industrial Soltion Co.Ltd. q
17121 Soi Neasrworswan 47 Yook 48, Tocngsonghong. Laksl Barghok 10210 THAILAND Tel, 0-2779-8888 Calbrationientach coth 17121 Soi Mgamwongwan 47 Yaek 48 Toorgscrehong. Laksi, Banskok 10210 THALAND Tel, 0-2779-8888 Calibrationlertech coth

Tax ID ' 0105536035681  wwwentechoath



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 [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.
2 |Sound Level Meter Leq 1 hours' Leq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Electrical And Electronics Institute CP20240292EA 6 Aug 24 5 Aug 25 -
0005348 Foundation For Industrial Development
3 |Sound Level Meter Leq 1 hours' Leq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-237 10 Jul 24 9 Jul 25 -
0005393 Co.,Ltd.
4 |Sound Level Meter Leq 1 hours' Leq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Electrical And Electronics Institute CP20240291EA 5 Aug 24 4 Aug 25 -
0005396 Foundation For Industrial Development




INKOVATIVE INSTRUMENT CALIRRATION LAR
INNOVATIVE INSTRUMENT €0 LTI HEAD OFFICE

7130 MR 13, 200 SUNTINAKORS 11 TAMBON BANG KAEQ

AMIPHEIE HAN FHLLSARLT FRAKAS FROVINCE 10840 THAILANE
TEL: 0860021 bS50 | FAN: 660021 56-7 140
Pagelofd.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-091
CONSULTANT CO.LTD. Request No ; Req-2024-1380
Address + 81 Soi Udomsuk 31, Sukhumvil Road, Bangehak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement flem + Acoustic Calibrator Class ; 1

Manufacturer : SVANTEK Range : 94 114 dB ¢ 160 Hz
Madel 18V 36 Instrument Stams - Used

Serial Number ; 107224

V] 1 UAE.EFM,171/2564

Calibration Environment and Details
Temperature LN )
Humidity (30 + 20 %RH )
Baromeiric Pressure SL1E03 £10.0hPa )
Received Dae : 24 June 2024
Calibration Date : 26 June 2024
Location of Calibration : LAB | Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on 1EC 608942:2017 Electroncoustics - Sound calibruors

Referemer Standard Muodel Serial Number Traceable Due Calibration
Spund Calibrazor SV 35A SB079 EEI 12 June 2025
THD Multimeter 25 1047765 NIMT 16 January 2025
Traceability : This cenifi providoe: hility of o ized national standard, and 10 the

realization of the intemational System of Units (S1).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of

confidence approximately 95 %o,

Calibrated By : - Approved By Yo
Mr. Noppadon  Luangan Mr. Pacit Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

lssue Date : 26 June 2024

ol e dePROTIAUAY

FM-T0B-ACT-02 Rev.03 bsue date 51628

INNOVATIVE INSTRUMENT CALIBRATION | AB
PNNOVATIVE INSTRUMENT CO LTD, HEAD OFFICE

7039 MLHD 1A, SO0 SUNTINAKORY 11 TAMBON IANG KAL),

AMPHOE BANG FHLESAMLUT FRAKAN PROVIND E 10540 THAILANE

T
AT e CALIRATION LASORATDNY
VEL: 166H120 b S860-1 FAX: 166HK21 1 T10 e

Page 3013 .

Certificate No : 24-ACT-0%1

Request No @ Reqg-2024-1380

Decision Rule for S

atements of Conformity

The standard decisiom nile emploved for the { ¥ 0 eack calibertion el w 1 g ILAC-GR:IR 2019; Guidelines on the Reporting

of Compliance wi Specification a5 following Fig snd stssemests
Pass + The ssessurestent resul pls e expanded snceriainty with a 93% coverage probability were within the Bmit
Pass' ~ The messarement resslt was within the lmit. However_ a portion of fhe expanded sncertainty of measncment sl 05% exeosds the lima

Vail' = The measurement resuht was out of dhe limit. However, a parsion of the expasded

certaialy of memuremel 4t 95% is within the limi

Fail - The measeremeet resels fles with 5 95 coverage p timit
A limit
Y T Upgper limi
Measured vahe 1 re
5% exparded uncertainty Jl L
Nominal
Lower limit

[
The results related eniy 1o the ilom calibeatend. The cenificaie shall not e seproduced escepn in Ul without writies approval of fhe .Mﬂﬂﬂ:lﬂmqu

FM-TOE-ACT-02 R 03 bise date 5/6/28

INNOVATIVE INSTRUMENT CALIBRATION | AR

PNNOVATIVE INSTRUMENT €00, LTI HEAD OFFICF

MUY A SO0 SUNTINARORN |1 TAMBON BANG KA,
AAB) Brtinnat dcsretarie Baire

AMPHOE BANG PHLLSAMUT PRAKAN PROVINC L 1053 THAILANE ACEREDITED

.
TEL: AGHI21 M- S8001 T AK: 16602 106-7 140 CALTRATION LABCRATCRY
AL 290}

Certificate No . 24-ACT-001
Request No - Reg-2024-1350
Saund pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB} djp iy L] 3 o Nimit
(dB) Measured | Deviated value | Measured | Deviated value | (4 dB) Class 1 (+ dB) ot
%4 dB / 1000 Hz 9402 0oz E = 14 0.25 Pass
114 dB /1000 He 114.05 0.05 ¥ % 013 0.25 Puss
Frequency of Sound pressure level
Calibration Range Without Adj ji imty limmin
Result
{Hz) Measured (Hz) | Deviated Measured (Hz | Deviated (%) Class 1 { £ %)
94 dB /1000 Hz 100000 000 E - oo 0.70 Pags
114 dB / 1000 Hz 1000.00 000 . a 0ol 0. Pass
Total Harmonie Distortion plus Noise af Sound pressure level (ITHIHN %)
Calibration Range Without A Adj 1 g Himit
Result
iHz) Measured (%) Mensured (%) {£%) Class 1 ( + %)
94 dB /1000 He 0.24 o LLE] 25 Pass
114 dB / 1000 Hz 0.44 = 0.40 25 Pass
Note :
Maximum-permitted
Funetion
Uncertainty of measurement
Sound pressure level 0.5 dB
Frequency 020
Total distortion+naise 0.50P%

- Acoptasce Emit was IECHIM2: 2017 Class 1

The cali chidh

:
s e i e e A AR RERALIPTTURY]

FRA-TOB-ACT-0F few. 0% Insue data 5/6/24



ELECTRICAL AND ELECTRONICS INSTITUTE

) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
' 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, "i’:.:ﬁ.
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 I T L LM

CALIBRATION 8119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240292EA
Operation No.: CP2024070255

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
ModelType: LxT2 (Meter), 375802 (Microphone), PRMLxT2B (Preamplifier)
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)
ID No.: UAE.EFM.045/2563

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

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 6 - 7 August 2024
Issued Date: 7 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 Develggment.
o tonaTIiPrIURN

F-CAL-004 Ed.1

‘-) ELECTRICAL AND ELECTRONICS INSTITUTE
e/ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

) ELECTRICAL AND ELECTRONICS INSTITUTE
=y FOUNDATION FOR INDUSTRIAL DEVELOPMENT

A 0 B

Certificate No.: CP20240292EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375B02 (Microphone), PRMLXT28 (Preamplifier)
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)
ID No.: UAE.EFM.045/2563

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure: (101.3 £ 1.5) kPa

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

c £ f calibrati
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 CL1-P240023 24 March 2025
PTI 1 139504
[Temperature Transmitter U0 3950483 CD20240142EA 12 June 2025
6)[Pressure humidity and CL1-P240030 11 April 2025
[Temperature Transmitter PTU301 13950484 (CD20240143EA 12 June 2025
y (B20240035E8 13 February 2025
7)|Performance Audio Analyzer Us903B MY56510003 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

Function : 1. Indication at the calibration check frequency

Certificate No.: CP20240292EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)
31.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 31.5
C-weighting 316
Z-weighting 36.6

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 0.3 0.2 0.2 +1.5
1000 -0.2 -0.2 -0.2 +1.0
8000 2.9 29 29 +5.0

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 +2.0

125 0.0 0.0 0.0 +1.5

250 0.0 0.0 0.0 +15

500 0.1 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.1 +5.0

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
'
enanslumuny
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Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
tenasluemuny
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Certificate No.: CP20240292EA
Calibration Report
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 P
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
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 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
134.0 134.1 0.1 +1.1
139.0 139.1 0.1 +1.1
140.0 140.1 0.1 +1.1
141.0 141.1 0.1 +1.1
142.0 142.1 0.1 +1.1
'
tenaslumuny
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7.2 Level Linearity on the reference level range, Lower

Certificate No.: ~ CP20240292EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to

Apply Signal Reference SPL

Conclusion of Time

Record SPL at

Deviated value

Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
) Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 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

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.2 0.2 +1.1
42.0 42.3 0.3 +1.1
41.0 a1.4 0.4 +1.1
40.0 40.5 0.5 +1.1
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
Fast 2 118.8 -0.2
0.25 109.7 -0.3
Slow 200 129.5 -0.1
2 109.9 -0.1
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.9 -0.1
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 0.6 30
cycle
Positive
half cycle 134.4 134.1 -0.3 +2.0
Negative 1344 134.1 03 £20
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
145.3 145.2 -0.1 +1.5
naIlumufl
Page 5 of 6 F-CAL-005 Ed.1

Remarks:
a sound calibrator.

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

4. The coverage factor k = 2.00

- - End of Report - -
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1. Indication at the calibration check frequency can not measured because customer does not provide
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Customer

Certificate of C

UNITED ANALYST AND ENGINI ING CONSULTANT COLLTD, Certificate No 1 24-5LM-237

%1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong. Bangkok Request No @ Hog-2024-1456

10260

Unit Under Cabibration Details

Measuremnent item ©

Manufacturer

Muodel

Serial Number

1

Resodution

Sound Level Meter Microphone Class © 2

Larson Davis Microphone Model @ 375A04
LxT2 Microphone /N : 319354
5393 Preamplifier Model : PRMLxTIC
s MOI02364 Preamplifier SN : 073808

ol dB Instrument Stabas : Used

Calibration Envirenment and Details

Temperature
Humsidity
Barometric Pressure
Received Date
Calihrated Date

Calibration Procedure

¢ S0 %RH £ 20 %RH
1013 P £ 10 hia
1 July 2024

o 10 haly 2024

: In-house method CP-SLM-01 based om [EC 61672-3 : 2013 Electroacoustics - Soumd level meters - Pan 3: Periodic tests

Location of Calibration © Lah Acoustic
Referonee Standard
nstrusent Brand Model SN, Dhue calibeation
Stancrd Microphane GRAS H0AN 188273 20 Auguast 2024
Multifrequency Calfbrator Quest Quest-cal EFA000234 26 July 2024
Audio Generalor Svantck Svandl 13 8 October 2024 WK Electric

Nty

The reported uncertainty i based on stanclard uncertainty multiplied by the Coverage Factor & = 2. providing a level of confidence approximately 95 %,

INNOVATIVE INSTRUMENT CALIBRATION LAB

IOV ATIVE INSTRUMENT €60, LTE. HEAD GFFICE

T L0 MO0 EE, SOLSURTINAKORN 11 TAMBON BANG KAL),
AMPHOE BARNG PHLISAMUT PRAKAN PROVINGE 1050 THAR AN

TEL: U66KI2116-5800- 1 FAN: 166K21 167140

Ahm e Busmuus dain

2
)
%,

"y,

ANSY mavgaal devrriiabes Banid

Cenificate No

24-8LM-237

Regquest Mo Riey-2024-1456
1. Indicatien at the calibration check frequency
VUL Serting Nominal Telare Adjust After Atjust Acceplance
FAST /A /37139 Level vre ERR e ERR Limit Result
Calibrator Serting (amy (aR)y (1] (1] Ry {+dB) i+ dB)
1000 Hz 114 4B 1376 1143 0 1138 s 020 030 Pass
MNote Absalute sensitivity was established by the use af Sound Calibrator Brind SVANTEK. Model SV 354, SN, 58079
2. self-generated noise, Microphone installed
ULC Setting
Measured | UNCERTAINTY
FAST/37-138
ULC Weighting () 1+ dB)
A w7 (A
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST /37-139
VU Weighting (4B) (+dB)
A 4 0o
c 4 0o
Z 39 (31]
4, Acoustic signal test of frequency (Without Windscreen)
Deviation fram varisus Frequency Acceptunce
UUC Sertlng UNCERTAINTY
Weighting Respane curve Limit ——
FAST /37139 A « z
(a8 (+dB)
STI Setting [ () [
125 Hz o 0l ol [ 13 Fass
1000 Hz o [ [ i Lo Fass
M) Ha 06 It 0.6 Q.60 a0 Pasis
RO H (&) 03 04 a0 a0 Fass

Calibrated Approved By @
e P : min
Mr, Noppadon Luangan Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Tssuie Dae : 10 July 2024

1o the he ¥

T P— mnmﬂaianu

FM-TOR-SLM-01 Rire 0 [ chte 4624

INNOVATIVE INSTRUMENT CALIBRATION | AR
INNORATIVE INSTRUMENT 060 LTE. HEAD OFFICE

T UE A0 1L S08SUNTINAKORN 18 TAMBON BANG KAED. .
ARST Watema deeredabee Boms

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNONATIVE INSTRUMENT €0 LTE HEAL OFFICE
T 0 A0 13, S00SUR TIRAKGRR 1L TAMBON BANG KAED,

AMPHOE BANG PHLESAMUT PRAKAN PROVIMCE 10540 THAILAN

EL: 020 S0 FAN: O 1T 140

sl et b pepeduscedd in Sell witheut wiitres appoeral .rkaﬁﬂqﬁ‘h‘nququ

M-01 R 152 dae 034

ANPHOE BANG PHLTSARMUT PRAKAN PROVINGE 1080 THATLAY ACCREDITED
WIS
TEL: (621 H-8860-1 FAN: 1660020 16-T140 EALSRATIGN LABDRATORY
AC-2961
Page : 3,7
Centificate No 24-51M-237
Reguest No Req-2024-1456

5. Electrical signal test of frequency

ighting network respone with relative to 1 kHz

ULC Setting Deviation frem varisus Frequency Aeceptance
UNCERTAIN
FAST/37-139 Weighting Respane curve Limit Result
STD Setting AddB) CidB) (i) (+di) {+dm)
i3 He 4.1 oa o0 20 Fass
124 Hz ) ni ) 15 Pass.
250 He 4.1 o oo 15 Pass
500 Ha i) i) oo 13 Pass
1000 He ] i oo 020 0 Pass
2000 Hz (i) (i} i) 20 Pass
S0 Hz o0 o 00 30 Pass
B0 Ha o0 o oo 50 Pass
16000 Hz ALl Al Al +8, -INF, Pass
6. Frequency and time weightings at 1kHz
UUC Seating ST Measared Aceeptance
UNCERTAINTY
FAST /37139 REF uue ERR Limit Result
VUC Weighting {dB) (dB)} (dB) (L di) i +dm)
A 11400 140 no 0 Pass
C 11400 1144 oo 020 0.20 Pass
# 11400 1140 oo 0.20 Pass
ST Messured Acceplance
UNCERTAINTY
REF uue ERR Limit Result
(dB) (dB) (dB) (AR} i+ dR)
Fast 1400 1140 oo oo Fass|
Slow 1400 1140 0o 020 ain Pass|
Ley 11400 1140 no aln Pass|
[
T g e ———— ot he in L. withour ol or wnﬂﬂﬁwqu

FAT08-SLM-00 R 6 lsse e S6.34

Centificate No 24-51M-237
Request Na Reg-2024-1448
7. Long Term Stability
VUC Setting Measured Acerptance
UNCERTAINTY
FAST/A/37-139 e Limit Result
ST Sen (0] by 1+ dB)

Imitial 140

Final 1140

Deviated 0.0 0.10 130 Pass
B. Level linearity on the reference level range
Anticipated Acceptance
UNCERTAINTY
FAST/A /37139 REF e ERR Limit Result
STD AR (dE)} {an} (4B} [+ ali) = dB)
139.00 139 1380 an 11 Pass
13400 (E7] 1440 oo L1 Pass
129.00 129 120 o L1 Pass
124.00 14 1240 an 8] Pass
119,00 s 1o o L1 Pass
11400 i a0 oo B Pass
109,00 Ld 1o o L1 Pass
14,00 o 1D an ] Pass
00 L 9o an 11 Pass
w400 - a0 [ L1 Pass
00 " #00 [ ] Pass
030
w0 2 840 oo L1 Pass
700 ™ KL oo ] Pass
T4 il oo L1 Pass
T ] 1] oo L1 Pass
00 64 B4 an 8] Pass
5800 L] 00 an 11 Pass
5400 4 540 an [ Pass
45.00 " ®o an L1 Pass
400 - i ol 11 Pass
1500 L 394 a4 8] Pass
100 % S 0l 8] Pass
The results selated smly o the item eslibraied. The cersificate sheillnos be reprossaced exceptin full, wighorst wr

e ananslainaURN
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOL ATIVE INSTRUMENT COL LT HEAD DFFICE

T HR0 MO0 13, SO0 SURTINVAKORN 1 TAMEBORN BANG KAED.
A7 RaTnal Aceeeditetion B
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE S0 THAILAN ACCREDITED

TEL i66M1-21

ssnil-l FAX

Certificate No ©  24-5LM-237
Request No  © Req-2024-1456
9. Level linearity including the level range control
ULC Setting sTD Measured Acceptance
CERTAINTY
FAST/ A REF we ERR Limit sl
UUC Range (dB) (dR) ] (4B} (4 dB)
4180 419 (1] LI Pass
139 030
n4 140 no L Pass
10. Tone burst response
UUC Senting L Acceplunce
UNCERTAINTY
A 13138 Toncharst Rel ERR Limsit Result
UUC Time Respane {ms) (R} (dB) (= dB) (+dB)
200 1350 1349 0.1 1 Pass
Fast 2 1150 179 al 10,25 Fass
nxs 1090 1087 03 +1.5,-50 Pass
200 12846 1284 02 L0 Pass
Slow 020
2 1090 1088 0z 10,50 Puss
20 1294 1290 0o Lo Pass
SEL 2 180 1osa +.1 +1.0,-25 Pass.
028 1000 e ol +1.5,-50 Pass
11. Peak C Sound level
ULC Setting Anticipated Measured Aceeplanee
UNCERTAINTY
FAST/C/95-142 REF e ERR Limit Hesubt
5T g (B} (dB) () (£ dB) (+dB)
Complete cycle 1374 1368 0l in Pass
Positive kalf cycle 1364 1362 030 020 20 Pass
Negative half cycle 1364 1362 03 20 Pass

The resalis relasd snly in de ot be

Tl witheut -...umw..--n‘...nwﬂﬂqﬁwqu

FM-TOE-SLM-01 Riev. 04 Bisme e $1624

INNOVATIVE INSTHUMENT CALIBRATION L AR
INNUVATIVE INSTRUMENT (01, LTD. HEAD DFFICE

T 130 MO 1, S00SUNTINAKORN 11 TASBOS BANG KAEO.

AMPHOE BANG PHLESAMUT PRAKAN PROVINGE M50 THAIL AN whdn Bt Sssmns ds

TEL (6H1-21 1658601 FAX: 1660021 16-T140

Cenificate No : 24-81M-237

Reguest No Reg-2024-1456

Decision Rule for Statements of Confermity

The standsd devisiun nile crepliya fr the ssen

of farmily b ech ealibration resul) will be applicd saing 1LAC-GE09201%: Ouidelines os the
Reponting of Complimce with Specification as following Fig. and steniars

Pass - The memaranent sesalt phis the cxpanded wcerimty with 3 #5% coneeape probability were within e limit

Pass’ © The meassrement resull wis wishi

he Bemit. However, a portion of the exgandal un

crisialy of mcwrcmen 2 05" cacseds the |

Fail' = The sceearemers resull was oul of the Fmit. 1swever. a porion of the expanded sncenamty of sicasirement 957, is withis the limss

Fail 1 plus 1 ity with a 03

tinge peobabiliy atside e limi

- I l - Upper limit
Measured value Fail
e I
95% expanded uncerlanly - |
Nominal
Lower limit
End of Certificate

Thie results related omly 1o the item calibeatedd. The enificate shall sl be rprduced except in

s s (AT IHAAUAN

FRTOSLM-00 R 04 b e 56724

INNOVATIVE INSTRUMENT CALIBRATION | AR
INNOWATIVE INSTRUMENT COL LTD, HEAD (FFICE
T 130 MO0 17, S00SURTIRAKORN 11 TAMBON BANG KAEO,

AMPHOE BARG PHLESAMUT PRAKAN PROVINGE 080 THAR AN

TEL. 006H0-21 16555001 FAN: 1121 167140
Cenifiese Mo @ 24-SLM-237
Request Mo Req-2024-1456
12. Overload indication
UUC Setting Measured Agcrplance
FAST/A/37-139 e Limit Result
STD Setting {an) {+dB) (= dit)
Pasitive ane-half cycle 142.6
Negalive ane-half cyce 1426
Deviated (1] [+ 15 Pass
13. High Level Stability
LUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 e Limit Result
STI Serting dB) i+ B} 1+ dB}
Initial 1380
Final 1380
Deviated [ 0 0,30 Pass
Note :
Maximum-permitted
Functlon
Uneertainty of measurement
1. Indfication at the calibration check frequency Mot applicable:
2. Sclf-peneratod nokse, Microphane instalied ot applicable
1. Self-penerated noise, Microphane replaced by the electrical impul signal device Not applicable:
4. Acowustic signal test of frequency welghtings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of requency weightings at =4 kHiz 1o 10 Kz 070 dB
5. Eloctrical signal iest of freguency wekghtings, Weighting netwerk respone wilh relative to | kHz 02048
5. Frequency and time weightings s 1kHz 0,20 di
7. Long Term Stability 0.0 dB
8. Level linearity on the reference bevel rmpe 0,30 di
9. Level liearity inchuding the level range eantrol 0,30 dB
10, Tore burst response .30 dB
11. Peak € Sound level 0.35dB
12. Onverload indication 0.25dB
13, High Level Stability 01048

s B B167

Acceptance Tt and Ma

'
The mesalis. refaned ondy 1o the liem cabbraned. The cerificate shall am be reprodaced exceps in full, witheut wrken spprmal ..rwﬂmﬁ‘l‘lmqu
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ELECTRICAL AND ELECTRONICS INSTITUTE

) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
' 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, "i’:.:ﬁ.
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 I T L LM

CALIBRATION 8119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240291EA
Operation No.: CP2024070254

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
ModelType: LxT2 (Meter), 375A04B02 (Microphone), PRMLxT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5- 6 August 2024
Issued Date: 7 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 Develggment.
o tonaTIiPrIURN
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e/ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

) ELECTRICAL AND ELECTRONICS INSTITUTE
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Certificate No.: CP20240291EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure: (101.3 £ 1.5) kPa

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

c £ f calibrati
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 CL1-P240023 24 March 2025
PTI 1 139504
[Temperature Transmitter U0 3950483 CD20240142EA 12 June 2025
6)[Pressure humidity and CL1-P240030 11 April 2025
[Temperature Transmitter PTU301 13950484 (CD20240143EA 12 June 2025
y (B20240035E8 13 February 2025
7)|Performance Audio Analyzer Us903B MY56510003 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

Function : 1. Indication at the calibration check frequency

Certificate No.: CP20240291EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)
29.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.1
C-weighting 28.8
Z-weighting 34.1

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 0.3 0.1 0.3 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.2 0.2 0.2 +5.0

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 +2.0

125 0.0 0.0 0.0 +1.5

250 0.0 0.0 0.0 +15

500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 -0.1 0.0 +5.0

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
'
enanslumuny
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Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
tenasluemuny
Page 2 of 6 F-CAL-005 Ed.1
) ELECTRICAL AND ELECTRONICS INSTITUTE
X, FOUNDATION FOR INDUSTRIAL DEVELOPMENT
e
Certificate No.: CP20240291EA
Calibration Report
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 P
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
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 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
134.0 134.1 0.1 +1.1
139.0 139.1 0.1 +1.1
140.0 140.1 0.1 +1.1
141.0 141.1 0.1 +1.1
'
tenaslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

TR s M

Certificate No.: CP20240291EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ErTRCE: e s mTR

Certificate No.: CP20240291EA
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.1 0.1 +1.1
42.0 42.2 0.2 +1.1
41.0 41.2 0.2 +1.1
40.0 40.3 0.3 +1.1

Function : 8. Tone burst response

Tl::pr;giog :at:) Reference SPL Co:celcu os;:nszlf. 'T;Tme Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
) Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 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

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 135.9 -0.1 +1.0
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.8 -0.2
Slow 200 129.5 -0.1
2 109.9 -0.1
200 130.0 0.0
LAE 2 110.0 0.0
0.25 101.0 0.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 134.8 0.6 £30
cycle

Positive 1344 134.0 04 £20

half cycle
Negative 1344 134.0 0.4 £20

half cycle

Function : 10. Overload indication

_ Measured value (dB) _ Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
1434 1434 0.0 15
naslumuAu
Page 5 of 6 F-CAL-005 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 2.
4. The coverage factor k = 2.00

- - End of Report - -

onaslupury

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




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 Ecosence pH100A Technology Promotion Association 24CH311 13 Mar 24 12 Mar 25 -
JC04740 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW58 13 Mar 24 12 Mar 25 -
HE2L0040 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 24CH322 14 Mar 24 13 Mar 25 -

HC9L0015

(Thailand-Japan)




TECTINQLOKGZY PROMOTIIN ASSOCIATLION PHALLAND-JAT AN)
CORPLIBATH §ERYICRA § RGLIFMENT CALEERATION AND TESTING SERVIUEY

A
FAA TATT AR AR AR ROAIT 50 T8 SLANLIARG, S AR LARG TANCKOR (250 I\SE-IISI-T!I.‘HZS Cert.No.: 240HA11
TILA ST WO S CAK. 5 G JBRATICH 3008
Paga.: 2af 2
CondHian of callbratlon result
CartMo.: Z4CH3 1. Rulerency Slancard Inglruiment
Page; 1of% Instrument Serial No. 1D Na Cort. Na, Dua Data
~ = . .
Certificate of Calibration 1) Decuriant Process Callorator BDIGO40  SRORCIIE  ZIEZROZ 27 Aug 2
2} Ref. Standzrd Thermoimede: AGEZ054  110RCH 221808 26 July 2024
Equipment - PH Mater i o
This certification is traceable o the latemailena Syswem of Unit maintaicad through:-
M fact H Zoobence:
anufacturer Costl - Tecknology Pramofion Association {Thailand-Japan)
LELLYS lahlntos 2. Certied Waterial ™ &t (as_Ne &ns tracesbls 1o 51 though GRA chen Lia,
Sarlal No. : 454740 ANSI-ASQ Nationul Acooditalion Boare, Accredad No. AR-| B35
10 Na. UAE.E=% QB2'2EECEFM pH 038E6)
Buffer Soluion Manufacturer Lot No, Ezxp. dile
Condition As-Received: L.zad Item pH 4008 CRA chem 240102 57 hew 2076
Received Date © 12 March 2024 PH 6486 CPA chem 240104 02 Mew 2004
Calibyration Date @ 13 March 2024 pH 9,997 GPA chem 240106 (2 o 2024
Referance - 2403-036BW S0 4 . ) N
3 Ths cwrlifzale & valid only ta the itsm caliora’ed on date ard place of calisratar
Submiited by : United Anzlys! ard Engineeritg Cenzoltunl Co, )1
3 Hai Udomsub 41, Sukinm: Raad, Calibration Results
Bangchak, Fhrakhanang, Bangkok 10260 Function : mY Measwement
Ambivnt Temaeralure @ oL ongTm Pertorming curve by O Process G Al pH (4,THTA0) —
Relativa Humidity : (5 £ 16} % |
Calibration Froceduwie @ In hause mettnd Nominal Standard T e Uncertainty of fioverage
- CR-CHE by direct muasurement wih 13 valtage Unilt Under T Voltage al Reading - fackor
stanidard and direct measLTement wilh ;
. . Calibralian Input
cartified raforonce malerial (G3M) {zm¥ ) K
CF £HE hy emmparizon with temperatura slandard FH LA | S L
pH Meter .00 17748 177 4.01 .08 2.00 |
|
Calibraled by : Wearskom Lemgagirskul SIN.: JC04740 7.00 £.00 o 7. ass | 200 |
| o0 C.oo ] 700 .58 200
10,000 -177.48 AT 10.01 .58 2,60

Approved by : QA.)L[  — =
Appindesd Signaion

{ ] Pomthippa Tameyakul

[\/ Urinopphid Heraehai

/] Balnip Meangmeas

lasue Date : 15 March 2024

The TIncertalntics are for o i p ilily ol uppr

Tl 1

T cull zample chihe £ra Sl

tenaslumugy wnms‘lu%ﬁ

A 0064528 a 1206339

Appnzsd vt I

GCert No:  240H31
Page.: Apia
Callbration Results
Funiction : pH Measuramenl
Parforming thrce buffers standard curve by ualng buffer nominal pH {4,7)(7,10)
r :

unit LUnder Standard pH Actual pH | Actual mv Uncertainty of | Coverage
Calibratlon Buffer i i pH factar
{m) [£3] [
= — 4.008 401 w2 | hoor 200
R FRIBERIAOSITT 6.986 7.00 -z [.0059 2041
6.986 | 700 2 2011 2m
9.997 10.01 177 0.0085 .00
Function : =

[*} wilthom sdjustment
This equipment was connected wilh Temporatune Probe;

- Muodel -
- Serial Me. : 2HIESIASREITT
Cimension of probe
- Length : 110 mm,
- Driamatar : 12 mrm.
- Immarsiar Depth 100 .mm.
—
Calibratian Standard vuG T Uncertainty of | Coverage
Paint Temparaiura Reading | meagurement | factor
(3] tey 8] (e} ey | ok
E ED 2E.004 249 -0.174 R 0.13 2400
oo anniz 204 -0.102 0.13 2400
| 350 56,002 349 013 0.13 200

Remark - LILIC* = Unit Under Calibration
The reported uncerlainly af measirement was hawed nn A standard uncertainty multiplisd by & coverage

factor &, providing 8 lavel of confidence of spproximately 55 %

-00o-

wnms‘l:in%%‘f

a 1206340



TECHNOLOGY PROMOTIDN ASSOCTATION (THAILAND-JATAN)

CORPOTRATE SERVICES 3 : EQUIPMENT CALINRATICON AN TESTING SERVICES
RANGROR 10220

51474 PATTAMARARN IIALF 5011 1%, 5L AL ARG, SUTANTIC Cert.No.: 24TWER

Page.: 2af 2

TEL. 0-2717-J00 AN 0 271894

Gert Mo, 24TVWS8
Page: 1of 2

Certificate of Testing

Equipinent :
Manufacturer
Medal :

Saerial Mo, :

1D Na. -
Racaivad Dats :
Tost Datg :
Reference :

Submitted by :

Laboratary Condition :

Test Procadura:

Tested by :

Approvaed by ©

i | Pornthippa Tarcayakul

{ | Unnapphol Harechai
':A Sailhip Mezngnai

Issue Date

LIe Metar

Heeiba

LAQUA-DC213

HEZLCO:0

UAEEFK 0172560 EF N, DOLOREE]
‘12 Marck 2024

13 Margk 2074

2403-(EHEWEC-E

Uriled Aralysl and Englneardrg Consuttant Co., _le.
2 Srj Udomsik 41, Sukhumlt Read, Bsngehak.
Pheakhanang, Bangkok 10260

Ternperalue (P 5)°C

Humidily {5020 %
I - hre medhoel : CP-CHa
by i irjss il A7IdE B ion hachod

Walalak Sirithean

Sm%;.?

. _;Approved Signatory

15 March 2024

naslumuay

Condltion of this resul of calibration

1. Reference Standard Instrurients

“hic carificaton it fraceable 19 the nematonal Syetem of Unil throogh the reieronce Blasdards

jaboretary af Industrial Calibration Ceriler, Technalngy Samoticr Azscoistion [Thailand-Japan).

Instrumants Serial No. 1D We, Certificate No. oue Dale
1. Buratia - 1 Z0ELMD LACEA1T2 22 Mar 2025
2. Balance 14232821 110RCOM ZHAWA05 16 Jully 204
2, Stancard Material -
Material ManyTacturer LotNa. Assay
Sodiim Thasullale pentaryedate Mezrk AMITEIZIE 100.2%

Result : Dissolved Oxygen Meler Adjustment With Air 100 %
Dlssalved Oxygen Probe ho.: QWZL0D* D

Titratlon Methad DO Meter

Standard Deviation
{Azxlde Modificatlon Method) Readirg
(mg/L) [moiL} (mg/L)
8.18 8.19 0.0045

“hie report wea ceriifimd only For e irstramnent we 12sted-1 s allovasls to Lse for study
Iréend to usa for adverlising ard refems purpose is prohibited. This repart may not be reproduced
athar in full witiows willun aggreval of the labarateny

-000-

tenaﬁ‘g.l;%qu

TECIMILOGY PROMOTTON ASSOCTATION [THAILAND-JAPAN:
L IFMENT CALDEATION AKD TESTING SERYICES
LISNI, SHLARL L ARG 154 S KK T

CURPILATH SKR¥ILES 42 b
S UTLIATAKARS

heG e | 725

TR i L LAY G HE —ALERATIDN BacE Equipmen : [0 Meter With Sanscr Cert. Mo 24_KW43
Gondilion As-Regelved @ Uscd Item Page.: 2of 2
Refersnce : 2403 B3BEWSC-H

Procedure Uaed :-
Calibration were conducted using In hanse eallbration procedare CP-0TD1 avconling by cenpariaan with
Industriai Plasinum Reslsiance Themomste: | IPRT ) iro Temperaurs Bath,
The femperalive soale used wae bazed or ITS-80.
Condhlsn of thia result of calibration
1. Referanca standard instiurment-

Cert Na.: 24LM43
Page.: 1 of 2

Certificate of Calibration

Equipment : Dy Meter With Sensur Instrueent Serial Mo, Cer. No. Traceable Dug Date
11 Digltal Thememetar AGPRAT iy pevd TR 13 Gt 2024
lanutacturer : LIoZES 2. Inis cerificata is valid arly to the item caiibrated an date and placs of ca ibration,
Made| @ LACRJA-CO210 3. This ion is to the i Syetemn of Unit.
Remark 1 TPA : Technology Promofion Assacisticn [ Thalland lapsn )
Sarial Na. ; HEZLOO40 Regult of Calibration - §* ) Wiithoul Adjustimen:
Function : Teraeralurs messuremeant.
180 Mg UAF.FFN 017/2585(E FM DO.02/6E; This ir was d with ter1perstura ssnsor. Sl BKILON0O
It dard Luc* Covarage
Submitted by ; Unied £nalyst snd Enginnering Consultani Co. Ltd Point Depth Temparaturs Raading Emor Uncertainty i
3 Sui Liernauk 44, Sushurmyit Read. gy {mm} (L= (G (R [+C) &
Bangohak, Phrakhanong. 250 100 25,002 250 -n.002 0.18 ze0 |
Biangkok © 0260 30.0 100 30003 0.0 0003 0.16 ara |
Location ! TPA Chemiatry Gelibration Laburalory i 6.0 100 55. 004 35.0 -0.004 =R 1] 2L0 |
Receivad Order = 12 March 2024 UUC* : Unil Under Calibration
Catibretad Data : 1§ Mk @02 d The: repartad uncertalnty of messurement was basord an @ slancknd uncerta nty muttolied by a
Ambignt Temperature : {9B4107°C riveraga factor k. providing a level of confldence of appraximataly 95 %.
Relathve Humldity : (EGL30) %
AL Line Voltaga : fRa0 22 )V -000-

Callbrated by :

Approved by :

{1 =omithippa Tameyskul
{1 Jrmoggahod Harachei
V) St (gl

Ezgue Date :

Thi 261 be repenz ced bR thal

s

Praecha kluhi

844

__Approv;d Signatory

29 March 2024

e Uncerduintivs are [lur o veafilence probabiliy of approximately 5%

wnaslunugy

LeNAEAIUAI



TECUNOLUHSY PROMOTION ASSOQOCTATION (THAILAND-JAPANI
DRATION AND T,
TR, SUANLIANG BANSRCE 19250

T

CUKRPURATE §HEYWTTA 1 RO
LR ABAN S 015005
TR

Certificate of Calibration

Equipment :
Manutacturer :

Maoder ;

Serial No. :

T No. :

Condilion As-Received:
Recelved Dale -
Calibration Dats :
Reference :

Submiltad by ;

Ambient Temperature :
Ralative Humldity :

Callbratlan Procedure:

Calibrated by :

Approved by ©

{ 1Pomthippa Tameyakul
{ ) Unnopphal Harschai
1 Saithip  \Meangmai

Iagye Date :

LNG BERY RS

e VIS ETIE 25
TALIFRATIIN 0300

CertNo.: 24CH322
Page.: 1ol 3

Conductivity Meter

Hofiba

| ACLIA-ECZ1D

HC3LH G

UAE EFMA1 2583 EFM . SCT.04453)
Usesd s

12 March 024

14 March. 2024

2103-DEETWEC-2

Uniled Analys: ard Englneerng Coneultant Co. Lid.
3 Boi Udemsuk 41, Sukhamyil Rogd,

Bangdizk, Phrakhanang, Bangkok 10260

25+ 28 "C

(50 = 18] %

I -houze methed

- GP-CHE by direst measurement with

carlified raferance materal [CRW)

- GP-CHS by Compar $an wiih temzeralure etandard

WWatakntr Lemgaglrakl|

QaﬁHJ--

]
Approved Signltcry

15 March 2024

Callbratlon Results

Functlon : Temperalure Measurement

This equiprment was connecled with Tamporatune Probe;
- Mgkl 2383
- Baral No. SBaFLETy

Dimenslen of probe;

- Lengta : 110 ~m
- Diameter : 10 m
- Imrnersior Deplh @ 30 mm

[ ¥ of approximately 95

the eler

Teit 3 e vlces.

enansluemuAy
A 0064532

Cert.No.: 24CH322
Page: 3ofd

Callbraion Resakt : Without adjustmant
|

Callbration Standard | uuc” Uncertalnty of | Soverage
Folnt Temperature Reading Measuramant fector
1°G}) i°c) {°G}) [ {z:C}) X
25.0 PEING | 25.0 -0.003 0.13 200
| 300 an.onz 30.0 0,002 0.13 200
| 350 36008 35.0 | -0.003 .13 200

Remark : - UG = Linit Under Calibration

The resored uncertrinty of measiremant was bazed oo a standard uncerainty multiplied by a coverage

faetar ¥, providing a leval of conticanca of aponsa Maicy 95 Y.

-o0o-

LS
wenanslumiUatl
a 1206348

Gondition of ihls result of callbration
1. Reference Standard ‘rstument -

Ingtrument
11 Themametar

2) Ref. Btd Tharmonneder

Serlal Mo,
1063378
4822084

1D Ng.
130RCO85
110RCO4H

Lertlflcata Mo,
231051
231208

Cert Ho.: 24CH322

Page.!

Due date

05 Sep 2024
26 July 2024

o3

- Thiz Cartificetion is tracsath o 81 Thicughl Techrology Premedion Asacciation [Thailand - fapan)

2. CoflMed Refarence Matedals -
- Conductivity nalibration sol.tion. SPA chem Lid., The measurement resuita are iraceable to S
threugh CPA e Ltd., ANS-AS0 Natlonsf Agccreditstior Board, Accredited Mo, AR-1B33

- Il

1AL aBem
12850 mGiom

CP& Cham
CPA Chem

Lat Ne.
B36E24
G31806

Exp, dale
18 Qet 2324

30 Bep 2024

- Cortral Conductivily calibration solullan temperalere by Water bath (25 £4.1) °C
3. Thiz ceficate |5 walid orly ta iha itam calibratsd on date and place of calbratlcn,

Caflbration resuits

Funtdizn : Sonduciivity Mzasuremeant
{*) Afer Adjustment at 14130 pSiem

Camductivily Electrode Serisl No_: SEQFD2TT

Standard Before After Adj L y [ g
Conductivily ULG* Aeading UUC* Reagling of Measuremsant facior
Falution (&) | k
14131 psiom 1438 pSicm 1413 wSlum 8.2 sfem 2.00
12880 miSlam 1528 mlem 12.80 mSiom (L0 m3icm 200
Remark: - UUC* =Unit Under Galibratlon
« Sa b
enanslupue
a 1206347



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 Audunsn-ne (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
grunail(Temperature) 1231155210 Ministry of Industry, Thailand
2 |lon Selective Electrode Meter Orion Star A214 / Science Tech Co.,Ltd. FT004/24 27 May 24 26 May 25 -
(ISE) X36836
3 |BOD Incubator Biochemical Oxygen Demand (BOD) UR-1320 / Technology Promotion Association 24TM587 1 Apr 24 31 Mar 25 -
(UAE.WAQ.018/2551) (Thailand-Japan)
4 |BOD Incubator Biochemical Oxygen Demand (BOD) Arco UR-1320 / Technology Promotion Association 24TM588 1 Apr 24 31 Mar 25 -
(UAE.WAO.006/2553) (Thailand-Japan)
5 |Analytical Balance trifualasiu (Oll & Grease) Mettler-Toledo XSR204 / National Food Institute, 24MM293 11 May 24 10 May 25
(Repeatability 0.1 mg) C117635043 Ministry of Industry, Thailand
6 |COD Reactor Flof (COD) Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2417-0568 25 Apr 24 24 Apr 25 -
(Heating Block) 1147807
7 |Analytical Balance vesuauviuaesimLn (TSS) Mettler-Toledo XSR205DU / Technology Promotion Association 2402283-001-01 2 Apr 24 1 Apr 25 -
(Repeatability 0.01 mg) "uam‘iﬂaxawﬁy’wm (TDS) C009071872 (Thailand-Japan)
8 |Hot Air Oven veaudafamaa (T5) Memmert UF55/ Technology Promotion Association 2500116-001-01 8 Oct 24 7 Oct 25 -
B216.1666 (Thailand-Japan)
9 |Digestor Unit Fadu (TKN) FOSS DT2520 / FOSS South East Asia 9809 8 Feb 24 7 Feb 25 -
TECATOR 91794469
10 [|Distillation Unit Fadu (TKN) FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25 -
(Kjeldahl Method) TECATOR 91790524
11 [Conductivity Meter ANLAL (Salinity) SI Analytics Lab955 / DKSH Technology Limited C24240057 11 Mar 24 10 Mar 25 -
16300356
12 |UV-VIS Spectrophotometer Woanaahamua (Total P), & (Color), Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25
luimmuv%wm (Total N), Technologies MY15410009
13 |UV-VIS Spectrophotometer Faunn (Sulfate) Hitachi U-1900 / DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25 -

2021-064




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
14 [Turbidity Meter Turbidity Oakton T100IR / Technology Promotion Association 24CH1115 6 Sep 24 5 Sep 25 -
1120501017 (Thailand-Japan
15 |Gas Chromatrography - ansuszneudunIdszmediy (VOCs) Agilent System ID: CN17100005 Agilent Technologies (Thailand) Preventive 1 Mar 24 1 Mar 25 -
Mass Spectrometer (GC-MS) Technologies U 9000 (G3950A) / CN171( Co,,Ltd. Maintenance
5977B MSD (G7077B) / US1715M030 Checklist
16 |Inductively Coupled Plasma wién (Fe) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(ICP) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
17 [Cold Vapor Atomic Absorption Uson (Mercury) Nippon Instrument RA-4500 / Coax Group Corporation Ltd. Preventive 9 Jul 24 8 Jul 25 -
Spectrophotometer (CVAAS) Corporation 17780278 Maintenance Report
18 |Cold Vapor Atomic Absorption Usan (Mercury) Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol 12 Feb 24 10 Feb 25 -
Spectrophotometer (CVAAS) K170A0153 Thailand Ltd.
19 [Incubator TnavosuuunfiGeviaun Memmert IPP 260 / Technology Promotion Association 24TM648 1 Apr24 31 Mar 25 -
(Coliform Bacteria) V615.0187 (Thailand-Japan)
20 |Incubator fldaladviesuuunise Memmert IPP 260 / Technology Promotion Association 24TM651 2 Apr 24 1 Apr 25 -
(Fecal Coliform Bacteria) V618.0033 (Thailand-Japan)
21 |Water Bath Memmert WNE 14 / Technology Promotion Association 24TM306/1 10 Feb 24 9 Feb 25 -
L416.0614 (Thailand-Japan)
22 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. 2402419-001-01 19 Apr 24 18 Apr 25 -

C236754745
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“ratyaton™
Foundation for Indsimal Development National Food nstrute Tl L
Food Indusirial Laboratory Service Center CALIBRATION 0081
Calibration Certificate

Certificate No.: 2401718-001-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.

Address: 3 Sei Udemsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260
Page 1 af§

Equipment: pH Meter

Manufacturer: METTLER TOLEDO

Model: SevenEasy pH

Serial No.: 1231155210

ID No.: UAE WAT.010V2553

Order No.: 2401718

Operation No.: 2401718-001

Date of Receipt: 27 February 2024

Date of Calibration: 11 March 2024
Calibrated by Mr.Manas Somsak Approved by Vi fé

Specialist [ Mr Pheraphat Tuaniit )
Manages, Division of Callbration Laboratory

Date of Issue: 12 March 2024 ible far the Technical Team
The are for & candid bability of 5%,

This Carsficats  issusd in scconfance wilh ihe conditians of accreditation grantsd by e Thai Laborstory Accraditation Schama which has assessed
the measurement capabiity of the lborstary snd & racasbilly o recogrized naticral siandands and 1o the units of measurement realzed &t Fe
comesponding natonal standands borstory. This centificats may nol b6 mproduced oiher Fun i fdl Gecep! wih T8 price wiitlan approval of e
National Food institute.

F-C5-008 Revision: 01 Date: 20-04-65

Py
rEFnssLURLUIYalSd aanWlaTns %
ALEiLSMIEAsuUUEN SaeSnNSsUuS IMTE 3,,//"":\"\\?‘

= oyt
‘oundation for ndusta Developmert Mational Food st es il
SC-TISI-TIS 17
Food industnal Laboratory Service Certer Ema}ungn ﬂsi?
Calibration Report

Certificate No.: A0TTIE-B01-01
Equipment: pH Meter Resolution: 007pH o 1my

Manufacturer: METTLER TOLEDD Moded: SevenEasy pH

SorialNo: 1231155210 Type: Bench tap

10 Na.: UAE WAT D10/2553
Date of Calibration: 11 March 3024 Page 2ol 5
Location: Chamical Cafibragion Labaratory, Natianal Food Inssiute
Environment Condition: Amblent Temperaturs: | 234 + 15 ) C Relative Humidity: | 51 +3 ] %
Condition of Eguipment: Good Candition

Condition of this Results of Calibration

1 Calibration Mathod Wi-CE-00Z - In house method based by
cetified reference material {CRM)
2. Relarsnce Slandands. | Carifiad Ralarenca Malarial

vohage calkeaior and

Instramants Serial (1D N, Canificata Ho. Dus Date

21 DC Vakage Caibrator 270007 Flubs ZIEING 14 Jung 2024
22 Digtal Thermameier 2109007 Fluke ©C 660570-01 30 October 2024
23 Tharma-Hygrm Moler NELBTH 01423 iesto CC B60353-00 3 Aprl 2024

rified R Matari Lot No, Manafacturer el Expire Date
2.4 pH bullr 4008 {Primary 5H bullar Sokson) BEBBAZ CEACham FHIIELE 13 April 2025
2.5 pH buffer 6 885 {Primary pH buller Soksion) LLLUEE] CPAcham PH21T.LS 13 April 2025
246 pH buffer 10,01 {Primary pH buffer Sokuton) 88844 CRAChem PHIZ0 LS 13 Apel 2024
2.7 pH buffer 7.00 {Standard pH buffer Solution) a0 HACH LANGE Gmbh S1IM004 16 Coiober 2025

3. This carlifcation is mceabie 1o The Inlemational Syssem of Unit (51 Unit)

3.1 Insyumants Mg.2.1 thrcugh NSC-TISLTES 17025 Laboratery Accredition ol Calbrason No.0008
3.2 Ingtumants Mg 2.2 and 2.3 thrcugh NSC-TISITES 17025 Laboratiey Accredition af Calbeaton Ne.D0E1
3.3 Cortfied Rufureece Matntial Mg 2.4 10 2.6 tapestle o Primary measurement method- Hamed call using calbraied
.\ Edenmater, and i Sclution
prepamation and cetied by CRAchem Lid & accredied o 150 17054
and ISONEC 17025
3.4 Carfiad Ralarance Mataral Ng.2.7 ITACERD 1o

PTE Cariifcate Nr. PTE-FHOA-5633050423 and Corsficate Mr. PTB-
FHOB. P i

Brsunschwaig, Garmarny)
A, This certificals was carited only for he rsinment we caibralad

8. This result of calibration was faund accurate &3 shin on dale and place of caibeton oely.

F-C5-012 Aewvision: 01 Date: 20-04-65
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‘oundation for Indusitil Development National Food nstrute NS T T th0zs
Food hcusirial Laboratory Senice Center CALIBRATION 0081
Calibration Report
Certificate No.: 28017 18-001-41
Equipment: PH Meter Resolution: 0,01 pH 1y
Manufacturer: NETTLER TOLEDO Modet: SevenBazy pH
Sarial Ma.: 1231155210 Type: Bench tap
10 Ne: IAE WAT 0102553
Date of Calibration: 11 March 2024 Page 3ol &
Calibration Result
1. Calibration of pH Meter { Marwal Temperature Compensation s1 25 °C |
{oMset valun balore acjust: -0.4 mv)
I B Vaiiage Standard Avarage Indicator Reading Uncetainty | Coverage Factor
wH {mv] my BH Ltmiv ) (L3
o 414 414 000 0.58 200
2 208814 Faod 200 0.58 200
4 177484 8 400 0.58 200
L] 58,160 58 600 0.58 z00
T 00 o 700 n.58 200
[] 5015 50 800 [ z00
10 ATT41 Eta 10.00 [ 200
12 95811 296 1200 [ 200
14 418118 414 1400 058 200
2. Caliration of pH Mater with Elecirode | Manual Temperatre Compensaton at 28 °C )
Equipmant: PH Electrode Type:  Combined Elecrode
Manufacturer:  METTLER TOLEDD Model:  inLab Solids
Sorial No.: 2068701 DNa. A
of {Three-Pont Calibration at pH 4, T and 10}
Castifind Valun AarigS Ancuiot s ey Rt Uncartainty Coverage Factor
25 °C [pH) = my [2pH} (L]
4.008 401 188 - 00071 200
7.001 700 13 59 0.0088 200
10010 001 -160 572 0.0085 2.00
[ EET n - 20074 200

F-C5-012 Rewision: 01 Date: 20-04-65
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Foundation for Indusind Development Mational Food Inshiute

NSC-TISLTIS 17025
Food Indusinal Laboratory Senvice Certer CALIBRATION 0081

Calibration Report

Cartificats No.: 240171800401

Equipment: Digital Themamatar wih RTD (pH Meter)
Rasolution: LA Model:  SevenEasy oH
Serial No.: 1201186210 IDNo.:  UAE WAT DINESS3

Manufacturer:  METTLER TOLEDO

Date of Calibration: 11 March 2024 Paged of 5
Location: Cheenical Calioratian Lakoraiory, Natianal Food instiute
Environment Congition: Ambient Temperature Mg oAl
Relative Humidity 1% ot 2%
Canditian of thés resubts of Calibration:
1. Calibration Method - In houae meihod: W-TE-025 by comparison with standand thermometer.
- The Cali “giaring with & krown
fram a slandard resalance (harmometee
- The temperature scale in use al this istaratony i the Fsmational
Temperature scale of 1990 { T5-60 ).
2. Raferance Standan Inginment ;
Instrment Model Sariai Ho. Cariificate No. Dus Date Through
HANDHELD THERMOMETER 1523 Ti1E15
PEL.T 087G Of-Jur-24 TISTR
Flglinum Resistance Themomeler (PRT) BEETA 877332

Support Equipment - - Low Temparature Bath (ISOCAL-6), Model: Eurapa-§ Pius Basic, SN 3415822

3, Thia cerificats is raceatie 1o Internatianal System of Units (51 Units).
4. This cersficals was carifiad ceiy Tor the insirumest we calbrated
5. This resut of eaibrafion was Tound SccLrala a3 Shown on dale and place of caibraton ony.

& Conditon of Calibrated item

Good
7. Resut of Calioration : EI Wimoul sdjusimant I:l Aler adpstment

F-C5-012 Revision: 01 Date: 20-04-65
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Head Office : 32143 Nanglinches Rd. Chongnondsee Yannawa Bangkok 10120
Thailand Tel. 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com

Science Tech Laboratory :  279/27-29 Soi Watpoman Sathupradit 19 Rd.
Chongnondsee Yannawa Bangkok 10120  Tel. 0-2285-4101 Fax. 0-2285-4856
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Fourdation fer Ihdosina Development Mational Food nstrute
Foed Indusirial Laboratory Service Center

NSC-TISLTIS 17028
CALIBRATION 0081

~
Calibration Report Job No. : JF004/24 Certificate No. : FT004/24
Page : 1of2
. . .
Certificate of Calibration
Certificate No.: 2401718-001-01
Equipment: Digial Thermameter wih RTD (pH Meter) Equipment : pH/SE Meter
Resolution: Qa1 °g Moce: SevenEasy pH Manufacturer : Orion
Senal No. 1231155210 10 Ne. LMAE WAT 010/2883 Made i USA.
Manufschurer METTLER TOLEDD
N Model : STAR A214
Date of Calibration: 11 March 2024 Page Saf §
Serial No. : X36836
Callbration pair: 15.0.250 8nd 350 °C ID No. : UAE. WAT.025/2560
Calibration result: Tom Balaciive s 9409BN
The probe was immensed in bguid bath o dry bath 1o 8 minmum depth of 100 mm.
- Descriplian of prabe, mode! [ SN Hiy Serial No. : ZW1-18420
Dimension of probs - Diamatar 4 mm, Length 120 e, Referance Electrode Model : 200100
Shwath malarial Stainiess Steal
Serial No. : ZW1-16834
- Range : Oto 14 pH
Ut Reading  Cel| o s":_':'r:‘ i Germection Vaiua ) Amchyieny
e + (c) Resolution : 0,001 pH 0.1 mV
151 14.998 o1 i - a_ d 4 doaad o o’ o
= Submitted by : UTHN q!\uﬁa UBUUTIATA LEUA IBUIUOTI ADUFALAUN 9107
28. 24998 a1 I &
=) e oA e 3 H0URALEY 41 EUUEYTN UYL

sz Ty AFANAA 10260

= Ambient Temperature : @st3)°C
- UUC" : Unit Under Calibration
Relative Humidity (50 % 15)0%
Issue date : Monday, May 27, 2024

Tha repar urcariainty of measuremen! was based on sandard uncertainty mutiphed by coversge faclor k= 2, providing & kel of confidence of

approxmately 85 %.

End

F-CS5-012 Revision: 1 Date; 20-04.65

Calibrateded by :

Approved by :

Khannika Sangkham

24 2

{Khannika Sangkham)

Laboratory manages

'
wnaslumunu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) : i
Job No. : AF004/24 Certifieate No. : FT004/24 CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES ?%/,:..\\f
" ANLUANG, SUANLUANG BANGEKOK 10250 i
S i Myt Eagn. =2 al2 TITH0019 FAX, 027190464 Chrrmnsnion st
Calibration date : Thursday, May 23, 2024
Condition of this calibration result

Cert. No.: 24TMSBT

1 Reference standard materials : - Certified Fluoride standard reference solution (Direcily measured by differential Page: 1of 3

Certificate of Calibration

m with the aid of fluoride *quasi without transference”
against solutions prepared from primary reference materials from NIST)
2 This certificate was certified only for the instrument we calibrated Equipment : BO0 lncukelr;
3 This result of calibration was found accurate as shown on date and place of calibration anly Manufacturer : ARCO
Result of Calibration Model : UR-1320
Function : pH/ISE Meter with Probe
Direct o Serial No. : =
First Standard concentrated = ol ppm 1D No. : UAEWAQ.DBI2551
Secondary Standard concentrated = 1 ppm
Tertiary Standard e 10 Submitted by : United Analyst and Engineering Consultant Co. Ltd.
S — - P 3 Soi Udomsuk 41, Sukhumvit Road,
Fourthly Standard concentrated = = 100 ppm Bangchak, Phrakhanong,
Slope = -551 mViDec Bangkok 10260
Channel : 1 Location : Lab Floor 2
Standard Concentrated UUC Reading Correction Stdev Recelved Order : 01 Aprl 2024
Unit Under Calibration Calibration Date : 01 April 2024
{ ppm) ( ppm) ( ppm} { ppm) Amblent Temperature : (26£10)°C
Relative Humidity : (60+30)%
Model 0.1 0104 -0.004 0.00 2
Calibrated by : Krisda Malae
9409BN SN, ZW1-18420 1 1.03 -0.03 001
00100 SN, ZWI-16834 10 102 0.2 016 éf ! ﬂ
100 100 0 0.48 ABRIOUSCTY - A
Approved Signatory

{ ) Ponpan Paipim
(V") Suwit Imjal

OJ- { ) Kunchit Promprat

Issue Date : 5 April 2024

The Uncertainties are for a P ility of approxi; 95%

‘This cenificale may sot be rependuced other than in full, except wish the price written

ment. Calibratinn and Testing Services

Fthe head of Corporsse Serviees 3 : Equ

tenansluenuny

enaslumungy
A 0065063



Equipment : BOD Incubator Cert. No.: 24TMS&T
Condition As-Received :  Used ltam Page: 2of 3
Reference : 2404-00040C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OTO02 based on TLAS G-20 according to direct

measurement method with Data isition which d with Resl: P Detector | RTD ).
The temperature scale used was based on ITS-20.

Condition of this result of calibration

1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MYSTO13711 23LM115 TRA 11 Jul 2024

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

3. This iff is 1o the | System of Unit,

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration {*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Nat Available Environment during calibration
Beginning Finished
Temp. | °C ) 27 26
REL_Humid. { % ) A8 49
AC Supply ( Volt ) 221 220
Position Ref. Std.
H 10 No.:
1 18-18RTD-01
2
3
R
5
L L
T | 18-18RTD-0T
Probe Installation Details : Dimension of Chamber : & 22-18RTD-08
a= 10 om D= AEn 9 (ref) | 18-18RTD-09
S w= 12 m
ce 10 com H= 12 m
Capacity = 0.88 m*

4d

Lana'ﬁ‘lumu?u
a120974

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIP T CALIBRATION AND TESTING
534 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGEOK

WECTESI.TISITOR

TEL. 0.2717.3000-20  FAX. 0-2719.0484 CALBRATION (088

Cert. No.: 24TM588

Certificate of Calibration il o
Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. : -
1D No. : UAE.WAD.DOB/2553
Submitted by : United Analyst and Engineering Consuitant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhancng,
Bangkok 10260

Location © Lab Floor 2

Received Order : 01 April 2024
Calibration Date : 01 April 2024

Ambient Temperature : (26x10) i

Relative Humidity : (50+30)%
Calibrated by : Krizsda Males
Approved by ©

Approved Signatory
{ ) Ponpan Paipim
[ v Suwit Imjal
{ ) Kunchit Promprat

Issue Date : 5 April 2024

The Uncertaintics are for a confidence probability of approximately 95%

This certificae may not be reprodwced oiber than in ful, except with th prior wrilies

enansluemugu
A 0065064

Equipment : BOD Incubator Cert. No.: 24TMS87
Condition As-Recelved : Used Item Page: 3of 3
Reference : 2404-00040C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Sourca
Fresh air setting : Mot Available
Calibration| uuc* | uuc: Overall
Point | Setting stability ity Factor
{'c) | R, (£*C) (c) (°C) k
20.0 200 | 200 045 0.55 1.3 2
Calibration Measured Temperature [ °C ) L
Point Position .
[l L o T T T e s ] e T [ e
200 | 19.954 | 20.183 | 20.235 | 19.707 | 19.706 | 19.739 | 19.785 | 19821 | 19828 | 066

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

Temperature stability : One-half of the greatest iff af P at any one sensor.
P : The i i of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as closa an obsarvation time as

possible to ine the pattern o within the chamber under steady-state conditions.

Overall Variation : The Differance of the maximum and minimum chsarvation.

Uuc* : Unit Under Calibration

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

The reported uncertainty of maasuremant was based on a standard i iplied by a hi]
factor k, providing a level of confidence of appraximately 95 %.

-ola-
S
enaslumun
a 1209742
Equipment : BOD Incubator Cert. No.: 24TMS588
Condition As-Received :  Used tam Page: 2of 3
Reference : 2404-000400C-2
Procedure Used :-
Calibration were using calibration p CP-0OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which with i Detector { RTD ).
The temperature scale used was basad on ITS-80.
Condition of this result of calibration
1. Referanca standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MYS7013711 23LM115 TPA 11 Jul 2024

2. This certificate is valid enly to the ltem callbrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Assoclation ( Thalland - Japan )

Result of C: ation :- { *) Without Adjustment
Funetion of UUC* : Temperature Source
Fresh air setting : Mot Available Environment during calibration
T Beginning Finished
28 27
45 47
[AC Supply ( Volt ) 220 221
Ref, Std.
: Position : i
1 22-1BRTD-21
2 | 1emTD2R
3 | w23
4 18RTD-24
(s 18RTD-2/5
-] 18RTD-206
7 | 1eRTD2n
Probe Installation Details : Dimension of Chamber : £ il o
= ST siref) | 1eRTD28
b= 10 em W= 12 m
o= 10 em H= 12 m
Capacity = 0.8 m*
enaslsfiugu
a1209741
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References Certificate Number. : 234TM588

Equipment : BOD Incubator Cert. No.: 24TM5E8 = .
Condition As-Received : Used ltem Page: 3of3 EqUIPment : BOD |nCUbat0r
Reference : 2404-00040C-2
Result of Calibration :- {*) Without Adjustment Model : UR-1320
Function of UUC* : Temperature Source
Fresh air setting : Mot Available Serial No. : -
Calibration | Uuc* | uuct | Temp P Overall
Point Setting | Reading stability uniformity  |Variation| Factor |D NO. : UAE_WA0.00G/ZSS:;
Lt | {cy) ¢(ch (+°C) (%) {c) k
20,0 200 | 199 0.47 0.68 14 2 Manufacturer : ARCO
Calibration Measured Temperature | °C ) g *
Point Position 5 = i . S
:20.0°C
i PP T T T T ] o Calibration Point : 20.0
200 | 20.289 | 19.835 | 20120 | 19.985 | 20.190 | 20.180 | 20.300 | 20.457 | 20.248 0.67

Unit Under Calibration Setting : 20.0 °C

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

Temperature stability : One-half of the greatest ma i af re at any one sensor.
Temp : The I i af at any sensors and the measuwed

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

possiblae to determine the temperature pattern or homogenaity within the chamber under steady-state conditions.
Overall Variation : The Differance of the maximum and mini d gl ion. 2 4
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 i iplied by a 1 (ret) 3
factor k, providing a level of of 95 %. g '
i
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX 0-2719-0484

MEC-TIBLTISITEE
CALIIRATION 0208

Eguipment : Electronic Balance Cert.No.: 24MM283
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2405-01660C-2

Procedure used :-
Calibration were conducted using In-house calibration procedure CP-0B(1 based on UKAS LAB 14
according to direct measurement method against standard weight,
Condition of this result of calibration
1. Reference standard instruments:-

Cert.No.: 24MM283
Page.: 10of3

Certificate of Calibration

Instruments Model Serlal No. ID Mo. Test report No. Due date
Equipment : Electronic Balance 1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0013-24 25 Jan 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
Manufacturer : Mettler Toledo 3, This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
Model : XER204 5. This certification is traceable to the International System of Unit.
Result of calibration | )} Without Adjustment { * } After Adjustment by Internal Calibration
Serial No. : C117835043 Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
ID No. : LAE.WAS.(H2/2564 Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. {g) {g) {g) {tmg) (k)
3 Soi Udomsuk 41, Sukhumvit Road, 100 100.0000 0.0000 0.27 203
Bangchak, Phrakhanang, 200 200.0001 -0.0001 0.3 2
Bangkok 10260 After Adjustment :
1. Determination of the standard deviation of welghing machine (n=10)
Location : Balance Room (108) Applied Weight Standard Deviation
(g} of Reading (g )
Received order : 11 May 2024 100 0.00007
Calibration Date : 11 May 2024 200 0.00007
Ambient Temperature : 15 C o 40 °C
Relative Humidity : 30 % to 80 %
Calibrated by : Khit Ruttanaprapachal
Approved by : ‘k’ UML[

{ ) Ponpan Paipim
() Suwit Imjai
{ ") Kunchit Promprat

Issue Date :

The are fora

Approved Signatary

15 May 2024

probability of app 95%

This certificate may not be reproduced ather than in full, except with the price written
Appraval of the head of Corporate Sarvicas 3 : Equipment Calibration and Testing Sarvices.

wenenslumuny

wenansluenunu
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Equipment : Electronic Balance
Condition As-Received :  Used ltam Page: 3of 3

Cert.No.: 24MM293

Reference : 2405-01660C-2
Result of calibration
2. Effect of off center loading
A mass of 100 g was placed to various pesition on the pan.
The welghing machine reading error obtalned Is given in the table

Maximum difference between
Position 1 Position 2 Position 3 Position 4 Paosition 5 off-center and central loading
(g) (a) (g) (g) (g) (g)
+0.0002 -0.0001 0.0000 +0.0002 0.0000 0.0003
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Corraction Uncertainty Factor
(g) (g) (g) (+mg) (k)
Unload 0.0000 0.0000 045 213
1 1.0000 0.0000 0.15 213
5 5.0000 0.0000 015 213
10 10.0000 0.0000 015 21
20 20,0000 0.0000 0.19 2.03
50 50.0001 -0.0001 0.198 2.08
&0 60.0001 -0.0001 0.19 2,04
B0 80,0001 -0.0001 0.27 2
100 100,0002 -0,0002 027 2.03
120 120.0001 -0.0001 028 2
200 200.0001 -0.0001 0.3 2

The reported uncertainty of measuremant was based on a standard uncartainty multiplied by a coverage
factor k , providing a level of of i 95 %.

~olo-

wenenslumuny

Certificate No. : HIT-2417-0368

| N

instruments
Page:20f 2
ition
R Standard : This is traceable to the international unit of unit maintained through:
Instruments Model Serial No. | Certificate No. Traceable
Data Acquisition Switch Unit 34970A MY44065265 | WK2307-164-1 WE Electric Co., Ltd.
Digital Thermo-Hygrometer HT-7715D ALOTISS 24H41 e
Association (Thailand-Tapan).
Calibration Result:
) Temp Source A y for COD Reactor,
Capacity Nominal Value Average Value Uneertainty of Measurement |
(Vial) ‘o) ) #°c) |
25 Vial 150.0 149.8 049
Unit: °C
(14) (24) (34) (4A) (5A)

148,901 149,249 148,950 150.042 145186

(1B) (2B) (3B) (4B) (5B)
148,724 149.578 149,852 150,100 150,117

(1) (2C) (3C) (4C) (5C)
149863 149,799 150.233 146 847 | 149977

[Ri] 2o (3D} (4D} (5D)
149.550 | 149.666 145958 146.744 | 149819

(I1E) (2E) (3E) (4E) (5E)
150044 | 149.869 148.361 145573 149,654

Figure: Shows the location of the temperature source.

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k= 2,

P a level of

e of 95%

** End of certificate **

TN o s

instruments w68 soi isek 24, isck Rd., k,

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

e ——
ol

AC-3061

Certificate No. : HIT-2417-0568

Page:1of 2
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HIZ39800-02 Serial No. : 1147807
Tube Heater : 25 Vial Capacity Resolution : 0.1°c

Temperature Range : {-10 to 160)°C Temperature of Reaction : 150°C

Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference : RE240681
Ambient Temperature : (25+2)°c Relative Humidity : (50  15)%RH

Customer name : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260

Received date : 22 April 2024
Calibrate date : 23 April 2024
Issue date : 25 April 2024

Calibrated Location : Hanna Instruments {Thailand) Ltd.

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

CP-04 by using certified reference standard instruments,

e =8
Approved by : __ﬁf:/

Mr. Anen Suwanchaisakul

Calibrated by : # Mr. Pichit Petthong
[ Mr, Channarong Soinak
Authorized Signatory

HANNA

Instruments
wi Thailand | Limitee

This certificate was certified only for the instrument we calibrated.

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

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

approval of the head of Hanna Instrument (Thailand). ! '

AN,
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.. Foundaron for incusial Development Natioral Food nstiure *rinlal®

NSC-TISI-TIS 17025
« Food Indusiial Laboratary Serdce Center CALIBRATION 0081

Calibration Certificate

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

k, Prak 10260

Page 1 0f 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: CO09071872
1D No.: UAE.WAO.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by mrerawut Approved by /
Seientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
9 April 2024 for the Team

Date of Issue:

The inties are for a P ility of i 95%

This Certficate is issued in acoordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurement capability of the lsboratory and its traceability to recognized national standards and to the
units of measurament realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written apgroval of the National Food Institute.

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

Certificate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Equipment: EBectronic Balance Manufacturer:  METTLER TOLELO Equipment: Electranic Salance Manufscturer;  METTLER TOLEDD
Madel: XSRZOSDU Resolution:  0.00001 g/ 0.0001 g Model: ¥SR20500 Resolution:  0.00001 g/ 0.0001
Serlal No.: CO09071872 10 Mo.t LAE.WAD.012/2563 Serial No.: COOS071872 10 No.: UAEWAQ012/2563
Capacity: 2 g Capacity: 220 g
Date of Calibration: 2 apeil 2024 Page 2of 4 Date of Calibration: 2 apri 2024 Page 3 of 4
Conditi Ambient M5 ¢ 05 'C Reltive Humidit: 475+ 25 % Its:  (Continued)

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

= Calibration Range: ~ 0-80g
Condition of Equipment: Good Candition.

Condition of This Results of Calibration: Callbration Adjustment: Internal Calibration
1. Callbration Method: 8F1 Method W-MA-D01  In-Howse Method based on UKAS Lab 14 : 2019 3. Departure from Nominal Value: (Range: (0 - 80 g ; Resolution: 0.00001 g )
2. Reference Standards:
Reference Standard Maodel Serial No. Calibrated By Certificate No, Due Date Nominal Value Standard Value #verage Beading Correstion Uncertainty Coverage Factor
Standard Wieight Ciass E2 1y ta 2005 55075:;572 | TCs nz':;:ms';s & gl 2024 ) o e b T X
Instrument Model Serial No.  Calibrated By Certificate No. Due Date
Unigad 0000000 0.00000 0.00000 00000088 200
Thermz-Hygra Meter GO8-HI WFLETH 016/23 Quality Reborn QR24-0343 9 Febnuary 2025
P 0001 0001003 0.00101 -0.00001 00000091 200
4. This certificate was certified anly for the instrument we calbrated. 0.005 0005003 000499 0009001 00000034 200
5. This resut of calibration was found accurate & shown on date and place of caliration only, o 0010003 0.01000 000000 00000091 200
Colibration Results: s 0.0459% 0.05000 0.00000 0.0000088 200
1. Repeatability of Reading: T 0.10001L 010000 D.ow00 000011 200
3 0500016 050001 000001 0.000014 200
Namingl Vaive [ g ) Staeland Devistion of Reading (D]
an 1.0000052 1 1000003 L0000z 4.00002 0.000015 200
80 00000063 2 2.000023 200001 0.00001 0.000017 200
100 0.000048 s 5.000017 500002 0.00000 0.000020 200
2 oL m 10000008 1000000 000001 0.000026 200
2 Off-Canter Ere: m 20.000031 20.00002 0.00001 0.000037 200
A mass of 100 g was placed and maved to varous pasition on pan.
k'] 30000040 30,00003 0.00001 0.000052 200
The balarce reading obtair&d is given in the table. —
- B E 0 50.000028 S0.00004 -0.00001 0.000068 200
[0} _,@ | &, G o 80000068 5000005 0.00002 000011 200
s Q_/G}/
g 0 ,
1 2 3 4 H & (Maxeimum Difference)
L pdlC g ic o dlcodiC o ¥IC @} Lo )
100.0002 | 100.0001 | 1000002 | 99.9999 | 100.0001 | 100.0001 0.0003 &
FAERON] Siotons 5 Tt 20 0005 F-C5-012 Revision: 01 Date: 20-04-65

AN

Ay A
FasmnssulL A0S aamILES = X gESTmrESUTEILNaCSdaar LS s %
[P —— G S—— e ?v//',:-:‘\“\"‘“‘ AUELENISAZoUUBN1Saea InNssUaTTs '4,,//,.:.\‘\"‘\ 3
- oyt e M el Tl ol
Fourdation for indusirial Development Marional Food instiure al Industrial Develnpment Mational Food Irstute v ¥
Food indusirial Laboratory Senvice Cerfer Qﬁéﬁﬂ‘u‘u‘mi Food Indusimal Laborarony Senice Cerver f‘%{r'.l%"‘ﬁ“%?
Calibration Report Calibration Certificate
Certificate No.: 2402283-001-01
Equipment: Elecironic Salance Manufacturer:  METTLER TOLEDD Certificate No.: 2500116-001-01
Model: ¥S32050U Resolution:  0.00001 g / 0.0001 g Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Serlal Mo.: COM071872 1D No.: LIAE WAG.D12/2563 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Capacity: 210 g Prakh 10260
Date of Calibration: 2 april 2024 Page 4 of 4
lts:  (Continued) Page 1af 3
Calibration Range: 81 - 2009
Calibration Adjustment: Internal Calibration Equipment: CHAMBER (Hot Air Oven)
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )
Manufacturer: MEMMERT
Naminal Value Standard Velue Mwerage Reading Correction Uncerainty Coverage Factor
{9 [ (9 [ 9} [ & Model: UFS5.
a0 2000010 90.0000 0.0001 0.00015 200
100 100.00006 1000000 0.0001 0.00015 200 Serial No.: B216.1666
110 11000007 1100001 0.0000 0.00017 200
120 12000009 120.0000 0.0001 0.00018 200 ID No.: UAE.WAD.027 2559
130 130.00010 130.0000 0.0001 0.00019 200
14 140.00014 140,000 0.0001 0.00020 200 Order No.: 46010
150 150.00009 150.0001 0.0000 0.00020 200 s SEoo11s 0t
160 16000010 160.0001 0.0000 0.00022 200 Operation No.:
17 170.00012 1700001 0.0000 0.00023 200
Date of Receipt: & October 2024
200 200.00016 200.0000 0.0002 0.00028 200
Date of Calibration: & October 2024
Calibrated by Mr.Yothin Charoensuk  Approved by /ﬁ
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 15 October 2024 for the U Team
The are for a ility of 95 %,

This Certificate is ssued in accordance with the cenditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the labaratory and its traceability to recognized national standards and to the units
of maasurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the priee written appeoval of the Nabional Food Institute,

The reported uncertainty of messurament was based on a standard uncertainty multiphed by a coverage factor & , providing 3
level of confidence of aporovimately 95 %

mmsnmanmns B semeemeees

F-C5-012 Revision: 01 Date: 20-04-65 F<C5-009 Revision: 01 Cate: 20-04-65
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NEC-TISI-TIS 17025
CALIERATION D081

Calibration Report

Certificate No.: 2500116-001-01
Equipment: CHAMBER. (Hat Air Cven)
Model: UFs5 Serial No.:  B216.1666
Resolution: 01 °c 10 Mo.: UAE WAD.027/2559
Manufacturer: MEMMERT
Date of Calibration: 8 October 2024 Page 2af 3
Location: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.

Environment Condition: Ambient Temperature  { 303 £ 1 ) °C
Relative Humidity {( 55 =1 1%

Line Voltage ( 230 = 3 ) Voi

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 Ternperature Controlled 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 :

Food rdusmal Labaraary Senice Center

Calibration Report

MEC-TISLTIS 17025
CALIBRATION D061

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
49724 MYS7003168
Digital Thermameter 34572 TE 67048601 8lune 2025 | NATIONAL FOOD
with sensar RTD CHA201-208 RTD#201-200 INSTITUTE

3. This certificate is traceable to International System of Units (ST Units).

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

5. This result of calibration was found accurate as shown en date and place of calibration only.
6. Condition of Calibrated item : Good

ULIC Description :
Time of Record Hour L Minute At 104.0,140.0 and 180.0 °C
Fresh air Damper Open Fosition
Oose Fan
Not Available

7. Result of Calibration :

Without adjustment | | After adjustment

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

FOSS South East Asia
3388 Sirinrat Buildi 6th Floor, Unit No, 3388,/90,

FOSS [

Customer Service Report
—— R

Certificate No.: 25001 16-001-01
Equipment: CHAMBER (Hot Alr Owen)
Model: UFsS Serial No.: B216.1666
Resolution: 15 B ID No.: UAE WAQ.027/2559
Manufacturer: MEMMERT
Date of Calibration: B October 2024 Page 3of 3
Calibration point: 104.0,140.0 and 180.0  °C
result: A - L B
Callbration | Tempersture |  Relatve | Line Valtage - =
Condition ey Humidity (%) (Volt)
MIN 29.3 54 2270 e ",
nx 312 56 2320 | i o
Table1 : of = AT
Calibration Measured Temperature (*C) @ Sensor No.
point (Sensor No.9 is REF)
("c) #1 #2 23 #4 &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
180.0 179.63 | 179.22 | 179.71 | 179.76 | 181.03 | 180.06 | 170.41 | 120.87 | 180.39 0.50
Table 2 : Reporting of Characterization Result
UuC* Setting uuC* Reading (°C) Stability Uniformity Overall Variation
(°c) MIN MAX Average % (°C) {°c) (“c)
104.0 104.0 104.0 104.0 015 0.49 0.88
140.0 140.0 140.0 140.0 013 0.71 12
180.0 180.0 180.0 180.0 013 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 maxi f of
for at least half an hour after repching steady state.
Uniformity = The difference of

temperature at the reference location which are observed at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation tme,
The repart uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a

level of confidence of approximately 95 %.

at any one sensars,

at any sensors and the measured

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

FOSS

FRama IV Road, Kion,

FOSS South East Asia
3388 Sirinrat Building, 25th — 26th Floar, Unit No. 338890,
cey, Bangkok, Thaland 10110

Customer Service Report

| Report No: |

9810 |
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Customer: ] UAE @ Batigon
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et ] 41390 514

Hours Travel To Customer Labaur Travel From Customer
Start N30 :
T
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Jab Type
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Mormal X Courtasy Visit Installation X Training
Distributar PMA Onboarding Quote i In House X
Internal X Warranty L Repair X Ll b
Digital Service » Sales Support Remate L3 Dither
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&€= DKSH

Certificate of Calibration

MSC-TISITIS 17025
PRl
Equipment: CONDUCTIVITY METER Certificate No.: ~ C24240057
Madel: Lab 955 Issued Datea: 11 March 2024
Serial No. (or ID.): 16300356 Job Mo.: WO-00020308
Manufacturer: Sl Analytic Page: 1af 2
Electrode Serial No. 16070067 Model : LF413T Brand : Sl Analytic
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 23 -c + 2 vl
Humidity 50 %RH S 15 %RH

Calibration Flace:

Callbration By:
Calibration Date:
The Method used:
Traceability:

Wootisos

(Mr.Pongpisut Suebchantha)

Parson in charge

Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Mr. Pongpisut Suebchantha

11 March 2024

In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14
This cartificate s traceable to the S| Units maintained by CRM of NIST{SRM)
through CPA chem Co., Ltd. (ISONEC 17034) Certificate No, 960753, 820591,
890593

DS

(Mr.Nitinun Srihawan)

Authorized signatary

sexd the units of i System of Units (51, It provides
national standard or cther recognized nafional standerd storataries.
uncertainty stated s is obsained fr dard uncerainty multiplied by the coverage factor (ke2) o
%. Itis the Guide to Expression of Uncerainty in Measurement (GUM).

These results may be affected by deviations from apecfied condilions, The reeults relale anly 1o the Bems tested, calibmind or sampled. The report shal not be.
regroduced exceot in full without aporcval of DKEH Technaloay Limited.
i Bineaey nnTuTal $1in
DKEH Technology Limind

A

3 10260
2533 Sukhurmeit Aioad, Bangchak, Fhrakhanong. Bangkok 11260
i i Wtz

Phore: +66 2638 7000 fima

Delivering Growth -

in Asia and Beyond.

wnashimuau
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CA-0%: 12 Sep 2022

DQE Services Co, Lid.
DQE Services 32 Soi Ladprao-Wanghin 5, Ladprao-Wanghin R, Ladprao, Ladprao, Bangknk 10230
Phone ; +66 ()2 538 2054, Email ; dgeservicesinfo@gmail com WcTaTs e
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Ud ke 41, Sukk it Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial No. : MY 15410009
ID No. : UAE.WAT.020/2558
Received Date: 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
Calibrated by : Approved by : -
by Ty m PP y ofase
{ Mr.Tanawut Rittidach } { Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
Jibrat item e was place af calibration caly
f the Isborstary and its ilisy end cats the unit of
standards Inbaratry. i than i full except with the prior J of the DOE Services Ca., Lid.

ionenluenunL..

&= DKSH

Certificate No.: C24240057 Page: 20of 2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Carrection Uncertainty (£ )
Conductivity Solution Reading (k)
25.000 uSlom 26.7 uSicm -1.700 pSfcm 2,00 0.21 uSlem
1413.0 uSiem 1428 uSicm -15.0 pSfem 2.00 9.0 uSiom
1113 mSiem 1084 mSicm 29 mSicm 2,00 0.67 mSiem
After Adjustment ;  at 1413 pSiem
Standard Unit Under Calibration Coverage Factar
Carrection Uncartainty ( £}
Conductivity Solution Reading (k)
25,000 uSiem 254 wSiem -0.900 uSlem 200 021 uSicm
1413.0 usicm 1413 uSicm 0.0 pSicm 2.00 2.0 uSicm
111.3 mS/cm 107.5 mSicm 38 mSiem 2.00 0.67 mSicm
The End of Certificate
ibain Bminansss oTuled 4vin
DK3H Limbed
2530 A U AR 4 LaRsTaLY DM 250
2533 Sukhurmvil Road, Bangchak. Phrakhanong. Bangkok 10260
3 2615 TO00  Emal: nfo. Wintraite: i thad;

‘nmsw&?;ycgg 12 Sep 2022

Delivering Growth - in Asia and Beyond.

DQE Services Co.,Ltd,

DQE Services 32 Soi Ladprac-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phane : +66 (0)2 538 2054, Email : dgeservicesinfoi@gmail.com ez 7 s
REPORT OF CALIBRATION
Certificate No.:  SP24-018 Page 2of 5
Environment Condition : Ambient Temperature 25 £ 5 i
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 International System of Unit maintained at National -

of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 15 om.
Scan Speed of UUC : 60 nm/min

Sean Interval of UUC : 0.15 nm.

Resolution of UUC : Ph ic  0.0001 Abs.

Wavelength 0.1 nm

tonanslumauny



DOE Services Co.,Lid, DQE Services Co. Ltd.
DQE Services 250 Ladpe-Wanghia 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 DQE —— 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rdl., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Email : dgeservicesinfo@igmail com s v Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com e mas
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5 Certificate No. : SP24-018 Page 4of S
Calibration Results : Without adjustment Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
(mm.} (Abs) {Abs) {Abs) (Abs) k
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor 0.0000 0.0000 0.0000 0.0050 2.00
(um.) (Abs) (Abs) (Abs) (Abs) k = 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0028 2.00 0.0000 0.0000 0.0000 0.0050 2.00
a0 0.5780 0.5747 0.0033 0.0031 2.00 = 0.8674 0.8639 0.0035 0.0060 2.00
1.0484 1.0438 0.0046 0.0029 2.00 ppnee 0000 0 20030 200
2.1876 2.1832 0.0044 0.0080 2.00 o 02919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0028 2.00 0.0000 0.0000 0.0000 0.0050 2.00
= 0.5595 0.5581 0.0014 0.0034 2.00 a1 . oAt 0.0028 0.0055 2.00
1.0239 1.0231 0.0008 0.0035 2.00
21230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
0 0.9633 0.9614 0.0019 0.0020 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
3461 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
e 1.0803 1.0772 0.0031 0.0030 2.00
20373 2.0293 0.0080 0.0080 200
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
- 1.0518 1.0482 0.0036 0.0030 200
1.9274 1.9202 0.0072 0.0079 2.00

wonasiuanay tenanziusavey

DQE Services Co,,Lid. DOE Services Co,Lad.
- 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Banghkok 10230 E - sol in 55, Lad| Wi in Ral, Lad , Ladpro, Bangkok 10230
DQE Services DQE Services 2ol Ladpro-Wanghin 55, Ladprao-Wanghin prac,
Phone : +56 (0)2 538 2054, Email : dgeservicesinfofigmail.com C T . Phane : +66 (012 538 2054, Email : dgeservicesinfo@gmail.com TS us
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 5of5
Certificate No.:  SP24-008 Page 1of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor Customer :  United Analyst and Engineering Consultant Co..Ltd. (Head Office)
nm.) (mm.) (mm.) (nm.) k ) )
g - k41, Sukt Road, Bangchak, P gkok 10260
24192 2420 028 0.18 200 Addresas. 3 8ol 4
279.45 279.5 0.05 0.18 200
Location of calibration :  Laboratory 315
28781 2879 0.09 0.18 2.00
334.06 3339 0.16 0.18 200 Equipment:  UV-Vis Spectrophotometer
360,93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 018 2.00 Manufacturer :  Hitachi
44594 4456 0.34 0.18 200
453.66 4533 0.36 018 200 Model:  U-1900
460,02 4598 022 0.18 200
Serial No.:  2021-064
536.59 536.0 0.59 0.18 2.00
it S gl b 200 IDNo.: UAEWAS006/2552
431.38 430.8 0.58 0.18 200
472.50 4724 0.10 0.18 2.00 Received Date : 16 January 2024
513.47 5137 .23 0.18 200
528,88 5291 022 018 2,00 Calibration Date : 16 January 2024
57317 5735 033 0.18 200
Issue Date : 19 January 2024
585.35 585.2 0.15 0.20 2.00
684.40 685.1 0.70 0.18 2,00
Condition Instrument : Good
740.72 741.4 -0.68 0.20 2.00
T48.55 749.1 0.55 0.18 2,00 : G,D‘ r »
Calibrated by : m} Approved by ‘?)"ﬁ EQ.I‘}
807.03 %073 021 ols =i (Mr Tandwt Rittidach ) ( Ms, Chonthicha Sangngem )
£79.28 8793 .02 0.18 2.00 etiire] s Quality Manager
Remark : - UUC = Uit Under Calinration The calibetion eesl i applied ouly 10 186 TP i i il ouly.
= N/A = Not Avaiable
gLy ol an ur b ik ol licand
- The result ded uncertainty of s statied s the inky of iplied by the coverags fackar & , s )
nativnal standan®s Ishoriory. This nog than in full except with the prior wri dl of the DQE Services Co., Lul,
which for & nomal i dability of i 9%

- * Indicates nom TISI accredited

- End of Certificate - tgnankmymﬂ] lﬂﬂﬁ'ﬁlhlﬂ'iﬂqtl

FM-T08-02 RO 17112021



DOE Services Co. Ltd.

. 18 Wanghi 3
DQE Services 2 Soi LadpraoWanghin 35, Ladprao-Wanghin Ra., Ladprao, Ladprao, Banghok 10230

Plyone : +66 (002 538 2054, Email ; dgeservicesinfodgmail.com e T
REPORT OF CALIBRATION
Certificate No.:  SP24-008 Page 2of 5
Envi Condition :  Ambient Temp 25:5 C
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 23 October 2025
Absobance Standard sct 25757 115638 25 October 20235
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 113665 25 October 2025

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

Institte of dards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 4.0  nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC : 0.1 nam

Resolution of UUC : Photometric  0.001  Abs.

Wavelength 0.1 nm.

wnms‘l:imuqu

FM-T08-02 ROT 17112021

DQE Services Co.,Lud.
DQE Services 125 LapraeWanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230
Phone ; +66 ()2 538 2054, Email @ dgeservicesinfof@gmail.com Ef._:'.;:;z
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.575 0.0030 00031 2.00
- 1.0484 1.046 0.0024 0.0029 2.00
2.1876 2.186 0.0016 0.008) 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 2.00
" 1.0239 1.024 =0.0001 0.0035 2.00
2.1230 2.121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5230 0.520 0.0030 0.0030 2.00
" 0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
sidi 0.5181 0.516 0.0021 0.0031 2.00
1.0002 0.999 0.0012 0.0033 2.00
1.9973 1.994 0.0033 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
30 1.0803 1.080 0.0003 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
643 L0518 1.051 0.0008 0.0030 2.00
19274 1.923 0.0044 0.0079 y ! 2.00
ONMITHMIUN

FM-TOE-00 RO1 1112021

DOE Services Co,,Lid, DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230 DQE —— 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230
Pl : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Lol Phone : +66 (0112 538 2054, Email : daeservicesinfojfigmail.com i
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4of $ Certificate No. : SP24-008 Fage o 083
Wavelength Aceuracy :
Photometric Accuracy : CRMs Values | UUC Reading Correction Uncertainty Coverage factor
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor (om.) (am.) {nm.) (nm.) &
(nm.) (Abs) (Abs) (Abs) (Abs) k 241.54 2411 0.44 0.18 2.00
0.0000 0.000 0.0000 0.0050 2,00 279.40 2789 0.50 0.1% 200
5 0.7469 0.748 -0.0011 0.0057 2.00 288.70 288.0 0.70 0.18 2.00
0.0000 0.000 0.0000 0.0050 2.00 33422 1338 0.42 018 2.00
ol (0.8674 (.865 0.0024 0.0059 2.00 361.26 3608 0.46 .18 2.00
0.0000 0.000 0.0000 0.0050 2.00 418,48 4182 0.28 0.18 2.00
i 0.2919 0.293 -0.0011 0.0051 2.00 446.70 446.0 0.70 0.18 200
0.0000 0.000 0.0000 0.0050 200 45320 453.1 010 018 2.00
ik 0.6430 0.641 0.0020 0.0055 2.00 46006 459.6 046 0.18 2.00
536.90 5364 0.50 0.18 2.00
637.94 637.6 0.34 0.18 2.00
440.74 44001 064 0.18 2.00
472.22 4720 0.22 0.18 2.00
513.70 5135 0.20 0.18 2.00
528.72 528.2 0.52 0.18 2.00
574.60 3743 0.30 0.18 2.00
585.48 SE5.0 0.48 0.20 2.00
684.63 684.2 0.43 0.18 2.00
740.27 T40.0 027 0.20 2.00
748,28 T47.8 0.48 0.18 2.00
0716 806.8 0.36 0.18 2.00
879.70 479.2 0.50 0.18 2.00
Remark ;- UUC = Unit Under Calinraticn
< NiA = Mot Avalsble
- The reslt expanded uncertainty of U s stmted uneerisinty of iplicd by the coverge factar & .
which fixr a normal distribe s ikity of
‘l’j = * Insdicates non TIS1 soenedited ‘l‘j
tendn3 mﬂu - End of Certificate - tend3 mﬂu

FM-T0H02 ROT 11 L3030
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Certificate of Calibration

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

TEL.0-2717-3000-29 FAX.0-2719-8484

CertNo.: 24CH1115

Page.: 1 of 2
Equipment : Turbidity Meter
Manufacturer : Oakton
Model : T100IR
Serlal No. : 1120501017
ID. No. : UAE.WAT.056/2563

Condition As-Received:

Received Date :
Calibration Date :

Used Item
05 September 2024

06 September 2024

Reference : 2408-0177DSC-1

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

Ambient Temperature : {256 + 25) °C

Relative Humidity : (50 = 20) %

Callbration Procedure : In - house method : CP-CH11
Direct measurament by

using Formazin standard salution

Calibrated by : Walalak Sirithean
Approved by : _,.__7%
Approved Signatory
{ ) Unnopphal Harachai
{ ) Ponpan Paipim
() Saithip Msangmai
Issue Date : 9 September 2024
The are fora of 95%

This certificate may not be reprociaced other than in full, mcept with the prior written
Approval of the hesd of Cabiratan and Testing Equipment Sarvices.

wenenslumuny

CrossLab

From msighn 19 Outeame

Agilent Preventive Maintenance Services

Agilent GCMS
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Deliverad by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilert Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

-5 Agilent

CertNo.: 24CH1115

Page.: 20of 2
Condition of this calibration result
1. Reference Standard Instruments ;
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130ECO10 24H1372 12 July 2025
2) Electronic Balance 1126143764 140RC004 22MmM22 20 Feb 2025
- This Certification is traceable to S| Throught Technology Promation Assoclation (Thalland - Japan)
2. Standard Material : The Formazin ion has been prep: gravimedric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000483947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result

Performing five - F i dard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC* Reading Uncertainty of Coverage
Formazine suspension Measurement Factor
[NTU) [NTU} [£NTU) k
1} 0.00 0.0081 2,06
20 202 039 2.00
100 100 075 2.00
400 401 15 2,06
80O 801 2.1 217

Remark - UUC® = Unit Under Calibration
- NTU = Nephelometric Turbidity Units

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

-olo-

wenansluenunu

CrossLab

Fram Insight 3 Duceme

Agiant GCMS Praventive Maintenance Checklist

Introduction

This checklist covers the foll g model
Type Model
50 5973 Series M5D
50 5975 Series MSD
s0 5977 Serles MSD
T 7000 Series M5/MS
0] 7010 Series MS/MS
atoF 7200 Series QTOF
fToE 7250 Series GTOF

Customer Information
= Customers should provide all necessary operating supplies upon reguest of the engineer.

»  Acustormner representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

s Any parts not included in the Parts Lists section of this docurment are not part of the
recommendad Preventive Maintenancs service nor are they included in the price of this
Service.

s |fasystem requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additicnal costs.

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent itens such as gases, vials, syringes, calibrant solution and solvents required for
suceessful preventive maintenance are avallable. A customer representative should be available
while the preventive maintenance is being performed.

Revigior: ADS, lasied: July 2023
BE Number DE2BS26731 Page -&OT.@
@ Agilant Technologes, Inc. 2073
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Agilent GOMS Preventive Maintenance Chacklist C?Eig:gl_ab

From lsight 1o Quicome
=« Complete the relevant checkboxes in the checklist using either a "X or tick mark “v*.

» Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
approgriate.

« Complete the Preventive Maintenance services in order by sections: Review, Systern Checks,
Pump maintenance, Cleaning System and Filters, then Systern Post Check,

o The tasks in each section may be completed in the most logical order relevant to
the system. Complete the Service Review section together with the custormer.

» Complete the fields for page numbers at the foot of each selected page

«  Add relevant page numbers to selected pages and complete the total number of pages figld in
the Service Verification section

+ Complete Signature Page and attach Signature Page to Service Order.

Additional Instruction Notes

+  Preventive maintenance is & factory recommended procedure designed to reduce the
likedihood of electromechanical failures. Failure to perform preventive maintenance may
reduce the long-term reliability of certain instruments and systems, Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed 6 months after the Major PM.

Definition of the Task/Recommended items within the document

v Yes selected means that the task was dane or the
part was required

e Mo selected means that the task was not dane or
the part was nat required.

v Interim selected means that this task is
recormmended to be done at &-month intervals

Major selected means that this task is

v recommended to be done yearky; if the customer
woukd like a service to be done at the &-month
Interval then the service could be purchased

As needed selected means that the task was
v dane, or the part was used as needed. For

exarnple, there could be two types of filters that

could be used, and this was the one selected.

Rewigian: DS, lssued: July 2023 3./ . b "
E Mumber DESBS2ET31 que_nfL F e
:cpqm Tectmalogles, Inc. 2023 o Agllel“
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Agilent GCMS Preventive Maintenance Chacklist CrdénSLab

From Irsight to Duscoma

Instrument Maintenance

Select the appropriate service to be performed.

O Interim Preventive Maintenance (when available, is typically 6 rmonths or at the request of the
customer)

=g Major Preventive Maintenance (Yearly)
O Enhanced Preventive Maintenance (when available, is provided "As needed”)

System Information

@ Theck this box if an instrument configuration report is attached instead of completing the
table,

Instrument Syamm Name and 1D (8209 MO
Instrument System Site and Location %;J"E’.{I Hia f'}r!')'f/&u"-@ .l'ﬂﬂ’hg /’56'%‘

| List System Component Product Numbers  List the Serial Numbers of each Component

L GIRTIR LS9 Moy

- I RS R X

Preparation

& Discuss any specific issues with the customer before starting.

BT Review the instrument logbook for recorded prablems and comments,

BI” Save instrument contral settings before starting the procedure.

& Perform a general inspection of the systemn for cleanliness.

B Check for proper installation of parts, assemblies, sensors ete,

[ Check system for required installation of components and implementation of Service Notes

& Check firmware version(s). Updating to the most current versions is strongly recormmended.
Verify with the customer before updating.

Revigion: A0S, Issued July 2023 G
DE Murmber DE4AS26731 Pa;e‘_u[Q
@ Aglent Technologies, Inc. 2023
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From Ingaghn s Dutcoms:
Important notice for customers

The should lete the foll g before the Support Provider arrives on site:

0 Perform an autotune snd retain the printed tune report just prior to the start of the PM to verify
performance of the equipmeant.

Mote: it is recommended to have the run the and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

Important Customer Web Links

«  Toaccess Agilent training and education, visit itto//www agilent com/chesn/training to leam
about training options, which include onling, classroom and onsite delivery. A training
specialist can work directly with you to help determine your best options,

« Toaccess the Agilent Resource Center web page, visit https://www agilent. com/en-
us/agilentresources. The following information topics are available:

= Sample Prep and Containment
+  Chemical Standards
*  Analysis
= Service and Suppart
+  Application Workflows
« The Agllent Community is an excellent place to get answers, collaborate with others about

applications and Agilent products, and find in-depth docurments and videos relevant to Agilent
technologies. Visit https://community.agilent com/welcome

» Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at hitps:)//www.youtube corm/user/agilent

« Need to place a service call? Flexible Repair Cptions | Agilent

Service Engineer's Responsibilities

« Contact the custorner and ensure that all necessary supplies are available before the
preventive maintenanca visit.

s Only select those pages that relate to the system or module belng serviced.

» Complete empty fields with the relevant infarmation,

Revision ADS, lssued: July 2023 e ks .
DE Nurmber DEABE26731 P o f0 Y o PO
mglr:mmmm 28 snei . Ag‘le“t
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Fram insighn 12 Cistcama:

Preventive Maintenance Procedures

[ Service Mot Applicable

Interim / Major Preventive Maintenance — GCMS

Yes/Mo Interim/Major | Description
Perform general ingpection of syatem for cleanlinass

Discuss any problems the customer is having with the instrurment

Review customer records and exclud i recently serviced tems

Review the mast recent autotune repart. This will give a starting point for evaluating speciral
pasks, baseline noise, peak shape, mass assignments and resolution.

Interim / Major Preventive Maintenance — System Checks

[ Service Mot Applicable

System Checks
Yes/Ne Interim/Major | Description

& O =] Werify that calibration pesks were seen prior to starting the PM

& 0 Vent the instrument

=gll=] Ingpect vacuwm hoses, pump, exhaust tubing, and power cords for excessive wear.
=] visuelly inspect calibrant levels — PFTBA PFOTD (i appl), IRM (if appl). Refill if availatle.

Look for any chvicus external damage or problemns

Clean ar intake(s). Cosmetic cover(s) may need to be removed,

Werily system line voltage meets instrument specifications:  Yes B No O

B a o a a @ al o
B 8 2 3 @ & 68

For Hydrolnert aystems, verify customer is running hydrogen: Yes O Mo O

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

[ Service Not Applicable
YesiNo & O Wet Mechanical vacuum pumps
Yes/Mo Interim/Major | Description

0O B @ Check for evidence of cil leakage. Check pumnp gasket for leakage.
@ O O @ |GG/MS SO with diffusion pumg; drain and replace diffusion purmp oil
FO0 @ @
Oo&F B @ Replace Oil Mist Filter if applicable

Drain and replace mechanical pumg oil.

Revision: A0S, |ssued July 2023
DE Number DE4B526731 I’aq!iof@
@ Agilen: Technologies, Ine. 2023
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From g o Dutcoma:

Yes/No O O Wet Mechanical vacuum pumps
0 # @ Discuss with customer tha need for mora frequent od chenges if the od i diny
g0 @ & Dot use mist fiters with Chemical lonization,
O © @  |Farform ami-suckback valve test_Fower on Unitl side plate s heid closed, powsr off and
check that side plate holds closed  Visually confirm that no ofl returrs up vacuum hose.

Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
- Diaphragm

P Service Not Applicable

Yes/No O O E-, 1 i aphrag)

| Ves/No Interim/Major |Description

00O B B |Checkforewdence of poor vacuum = Turbo power demand, poor manifold vacuum, ete.

oo 8 & Clear alr flow paths of dust.

oo @8 @ If vacuum ks poor, then replace the diaphragm purmp

oo 8 B2 Perform ant-suckback valve fest, Poweronun:llmenlm s held closed, power off and
check that side plate hobds closed.

Interim / Major Preventive Maintenance - Dry Mechanical vacuum pumps
- Scroll

FT Service Not Applicable
Yes/No O O [ Bry Mechanical vacuum pumps - Serell

Yea/No Interim/Major
a = =] Replace the tips seal on the I0F pump.
oo B 2 Check for evidence of poar vacuum — Reugh vac o rh ‘demand, poar
anifold vacuum, etc.

0 O =] B Replace the Exhaust Fitter if required.

0og @ & Iﬁswss willl customer the rieed for more frequernt changes, 1l needed
o0 B A !]nfum customer that pump gas ballast should be installed all the time.
0 -0 5] =] Prrform anti-suckback valve test. Power an until side piate is held closed, power off and

check that side plate holds closed

Revmion: A.DS, issued: July 2023
DE Murnber DE4A526731 Piqt_Zul'Lo
® Agilert Technologles, inc. 2063
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Fram Insght b Dutcome

Interim / Major Preventive Maintenance - System Post Check

[ Service Not Applicable

System post-check
Yes/No Interim/Major |Description

=] =) =] Pump =ystem back down. Wait until system stability has been achieved

& o =] =] WVerify system vacuum reeding(s) wia the gauge controller.

[« =] B &8 Leak Check
B0 8 @ |\.'enfy system in manual 1une
[0 & @& Compere against previous tune file report(s)
B0 &8 & Change to Tune and venfy that all temperatures, pressures, and gas flows reach methed set
o0 8 @ m: manually that you have calibration peaks.
@ 0 @ ®@ b Autotune Performed -

Guidance: If the PM Service is performed prior to a qualification service, then use the 83 & guide
for final instrument setup and checkout

Service Review

B Attach available reports/printouts of all tests to this documentation.,

[ Record the Preventive Maintenance service activity in the customer’s records/logbook.

[J Record the PM event in the Smart Alerts logbook, if applicable.

[Z~ Update/reset instrument maintenance counters as appropriate.

B Affix the PM sticker to the systemn or instrument logbook based on the customer's request.
" Complete the Service Engineer Comments section if there are additional comments

P Review this service, parts replaced, and test results obtained with the customer.

O If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
docurmentation.

Complete Signature Page and attach Signature Page to Service Order,

Test Results

| Test Description Expected Test Result Actual Test Result
Revisian: A0%, |ssued: July 2023

DE Mumiber DEAB526731 Ps;eg_opr
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From nsight 10 Dutcoms.

Interim / Major Preventive Maintenance — Cleaning System and Filters

[ Service Not Applicable

Cleaning System and Filters
Yes/No Interim/Major | Description
Fang
g0 @ @ Remaove dust from fans and vent covers
g0 B @ Verify fans are functional end that there |s encugh space around the
Instrurnent for proper cooling.

Source cleaning (all sources except Hydroiner)

"D B m Open analyzer and remaove the source.

&0 =] Disessemble, Clean, Re-assemble source. (7200, also, remove and clean
rcr|trar|oelel§J

@0 o ilﬁelnmall source and close analyzer.

Hydralnert Source

Source NOT 1o be abrasively cleanad. Mo cleaning nequued at PM. I{a
decresse in is

o® o o Faarments, insulators (repeller and extractor), extramcrlens and reperler lens
may need to be replaced to restare performance. Hydrolnert source should
ot be run with helium carrier

Fitters

Replace RMSH-2 Helium gas filter (colision call gas) - if applicable

Replace RMSN-2 Nitrogen gas filter (collision cell gas) - if applicable

Replace RMSHY-2 Hydrogen gag fiter (Hydrolnert and JetClean) —
licable.

CP175973 - Gas Clean GS/MS Filter (for He, N2 or H2 carrier) = If required

O g o o
SRR

a
u]
u]
u]

o o = |519Mn:r1 - Methane Gas Filter () systems) - if applicable

Guidance: Gas filters need 1o be changed only if required (i indicating fraps show color change, or if Big Universal Trap
are approaching saturation based on time installed or number of gas cylinders changed for that trap)

Revisior: A0S, Issued July 2023
DE Mumber DEAB526751 page L ot 2
@ Agilent Technologies, Ine. 2023
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From Insight to Duacarre:

Signature Page

Service Engineer Comments (optional)

| If there are any specific points you wish to note as part of performing the service review or
| other items of interest far the customer, please write in this box.

Service Verification
Service Request Mumber Date of Senvice Completion:

(004790715 ay /f:;/ﬁaz;

Service Engineer Name: Customer Na

Servipe Engineer Signature: Taotal nurriﬁ:vff ggj? in this document:

/Mi’/)g‘z

Renision: A 05, lssued: July 2023
DE Mumiber DE4E526731 Page _Lbaf_@
& Agilent Technalogies. Inc. 2023
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Agilent Agilent 8890 GC Preventive Malntenance Checklist e o e
CrossLab
ATt Introduction
Agilent CrosslLab Start Up Services Gondiomariifomaiiin
Ag ilent 8890 GaS Chromatograph »  Customers should provide ell necessary operating supplies upon request of the engineer.
» A customer representative should be available to the engineer while performing the preventive

malntenance procedures.

= Any parts, net nncluded in tne Pans Lists section of this document, are not part of the

service, nor are they included in the price of this service.

»  If a system requires the use of extra or special procedures and/or parts for the malntenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Preventive Maintenance Checklist

Important Customer Web Links

«  For more information about Agilent Technologies services, prease visit our website using the )
following URL: hitp://www.agilent.com/en-us/p services/ser D

Agilent Preventive Malntenance provides factory recommended service for your analytical instruments 1o assure

xcellent place to get answers, collaborate with others about
reliahle operation and the accuracy of your results. »  The Agllent Community is an e: pl g

applications and Agilent products, and find in-depth duoumems and videos relevant to Agilent
jes. Visit hitps ity.agilent

= Toaccess Agilent University, visit httpa/iwww.; ag||enLcmm’crcsslsb.funlvwslty.n’ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides everything you need 1o reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record

of the preventive maintenance activities.

Agilent BEI0 GC Preventive Maintenance Checklist

CréssLab

frem gt 1 e

Service Engineer’s Responsibilities

Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit,

Only select those pages that relate to the system or module being serviced.

Complete empty flelds with the relevant information,

Complete the relevant checkboxes in the checklist using either a "X" or tick mark =,
Check “Section not applicable” check boxes to indicate ices/tasks not , &85
Complete the Preventive Maintenance service in the order of the tasks listed

Complete the Service Review section together with the customer.

Complete the fields for page numbers at the foot of each selected page

Complete the total number of pages field in the Service Completion section

= Ask the customer to sign the Service P section including the “s and your sig,
Additional Instruction Notes
= Check for any active service notes for this unit. If there are any “Safety” or "\

Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service,

Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revision: 2.03, |ssued: May 1% 2024

Agile Document Number: D0013610
DE nurmber: 44166.7597222222

Page 3 o ‘1::‘ Agilent

@ Agllent Technologies, Irc. 2024

directly with you to help determine your best options,

«  Auseful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and othee' valuable information. Check out the
Resource Page here: htips://www.agilent

»  Need technical support, FAQS, supplies? = visit our Support Home page
http:/fwww.agilent. comfsearchﬂ'suppon_

« Videos about specific can be found by searching the

Agllent YouTube channel at hnps waw )'Wtube Oﬁmufuserfagjlenl

Revision: 2.03, |ssued; May 19 2024
Agile Document Number: DO013610
DE number: 44166.7597222222

@ Agilent Technologies, inc. 2024
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Agilent 8890 GC Preventive Maintenance Checklist

System Information
O Check this box if an instrument configuration report Is attached instead of completing the table

below.

Instrument System Name and 1D

NV § BRok
:r:;u::;::;:rsm Site th ﬁ;@j/fm/ il A £ 9_;.?'.4:) / GeHs

List the Serial Numbers of each
Component

N J945p04f

List System Component Product Numbers:

L 25924

2z

Preparation

& Discuss any specific issues with the customer before starting,

& Review the instrument logbook for recorded problems and comments.

Save instrument control settings befare starting the procedure,

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components, settings as defined by current Service Notes,
Check for required firmware updates and verify with customers if they would like them installed.
Before starting the following procedures, record the Detector Signal Output(s) in the results table, If
the GC is twrned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

RS g

2.03, Issued: May 1% 2024

Agile Document Numby Doa3a10
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Agilent 8890 GC Preventive Maintenance Checklist fres bsght 1o Ouarn

Preventive Maintenance Procedure

Clean and inspect GC.

B Unplug power cord from the power source.

B Open GC covers and nf any is. Pay i ion to cooling fans.

& Inspect internal connectors for proper contaet and placement.

@ Reconnect Power to the GC. Power the GC on and verify the power on self-test passed,

& Verify oven motaor spins freely and turns on with the oven door closed; off when the doaor is opened.
@ Verify operation of all other fans - the inlet and EPC cooling fans.

@ Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the aven

Inlet and detector consumable replacement

a Replace the split vent trap cartridge filter using the Maintenance procedure from either the Browser

User interfaces on units with these inlets: SplitSplitless Capillary {S5L), Multi-Mode Inlet (MMI),
g d Temp: Vaporizer (PTV), Volatiles Interface (V).

& If the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

O For the inlets Installed, perform inlet using the P dure from the
Browser User interfaces. Record the results. (Leak and Restriction Test)

QO If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor, Examine the FID collector and castle assemblies for

= clean as 2

Zero Sensors and Leak test

&~ Zero all pressure sensors using the Browser interface.

& Perfarm inlet pressure decay test(s) from the diagnostics screen on the Browser User interface.
Record if test passed or failed in the results table.

Mote: If the PM is done in ion for an O) i Qualification, then the pressure decay test
defined within that protocol can be used for the PM.
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Signature Page
Service Review

O Attach available reports/printouts of all tests to this documentation.

@ Record the Preventive Maintenance service activity in the customer's records/loghook.

@ Upd Instrument mai ters as appropriate.

& Affix the PM sticker to the system or instrument logbook based on the customer's request.

o Complete the Service Engineer Comments section if there are additional comments.

-’J/Revlew with the customer this service, parts replaced, and test results obtained.

O If the instrument firmware was updated, record the details of the change in the Service Engineer's
C box or if Y, in the r's 10 records.

O Supply the customer with a copy of the Smart Alerts flyer.
Q Describe Smart Alerts to the customer,
O Install Smart Alerts if requested.

PM Test Results Table
Test description Before PM Service | After PM Service
Front detector output fy/q /lf//g‘
Back detector output ;V/ﬁ ASB
AUX 1 detector output N/ﬁ /V/"
AUX 2 detector output N/ # 11"/‘}-
Test description Expected test result | Actual testresult |
Leak and Restriction Test after front inlet
maintenance Fe &cg
Leak and Restriction Test after back inlet w
maintenance e A{/A /V/ﬂﬂ
Leak and Restriction Test after front inlet Split Vent Pass P <
Trap replacernent _ il
Leak and Restriction Test after back inlet Split Vent 3
Trap replacement i /V/ﬂ' m&
Front inlet pressure decay test Pess [?2.5;
Back inlet pressure decay test 'm?:////,& N/ﬁ'

it
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ALS Maintenance

& Section NOT applicable

O Check all cabling and configuration settings between GC, tray, and injectors.
O Wacuum of remove any dust, especially around fans.

O Check operation of all fans.

O Check syringe for smocth plunger operation,

O Check for smooth operation of the needle support — clean if necessary

Restore Instrument

@ Restore the normal operating conditions or customer method using the Browser interface or Data
System.

I Purge the system with carrier flow for 15 minutes

21 Bake out the system, then restore the normal operating conditions

@ After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector cutputs recorded prier to PM.

O Perform a chemical checkout. If this is & routine PM, inject the customer's sample using the ALS if
applicable. This will act as a final checkout of bath the ALS and the GC.

Mote: If the PM Service is performed prior to & qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.
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PM Parts List Table
Naote: The fellowing kits are recommended for capillary and purged packed inlets, If this is a general PM
and the has a prefs set of les, you may use the customer's consumables.
Product or
model# where Quantity
Part Part number used
SSL Capillary Inlet PM kit, Splitless 5186-6497 8890 6C ==
7 i . 8890 GC Ilp
S5L Capillary Inlet PM kit, Split 5188-6496
5L Capillary Ultra Inert Inlet Gold Seal 8890 GC
with Washer 5190-6144 MA
SSL Capillary Ultra Inert Inlet Splitless 8890 GC fV/
Liner - Single taper with Glass Wool | 5190-2293 {4
S5L Caplllary Ultra Inert Inlet Low 8890 GC
Pressure Drop Split Liner - with Glass ’%
Wool 5190-2295
3890 GC
PP Inlet PM kit 5188-6498 A/
Split vent trap PM kit, single cartridge 8890 GC
(far MMI, PTV & VI) 51886495 %
8890 GC
MM Clesning Kit 63510-60820 Wi
PTV Septumiess Head Rebuild Kit 51829747 SAo0 oo A/A
9
PTV Septumless Head Teflon Guide | 5182-9748 . #ﬁ
Ignitar (glow plug) assembly with O- 8890 GC
ring 19231-60680 NA
8890 GC
FID Collector Rebuild/Cleaning Kit G1531-67000 N/ﬂ-
800 GC L
FID Collector Replacement Kit 51591-67001 A
BB90 GC ’
Standard .011-inch FID Jet 5200-0176 /v/r
Universal .018-inch FID Jet 5200-0177 8E90 GC ,:,.r/,q
FPD Ignitor Assy 19256-60800 8890 GC Wi
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Do not include this section/page in the published, customer-facing PDF version.

This page is anly relevant for Agilent source fiar control and is NOT
intended for customer viewing, Refer to the SPIFPM checklist Authoring Guide for maore infarmation.

Document Control Logs
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1,00 02-Jan-2019 | Dave McKenica Initial Release

200 30-Dec-2020 | Gary Boardman Updated New Template and terminology change:
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Approval Log
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number
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Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks, A signed copy
of this checklist is provided for your records.
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Service Engineer Comments
| If there are any specific points you wish to note as part of perfarming the service or other items of
| interest for the customer, please write include them in this box. |

Service Completion

Service request numhe\ ﬁwf % p Vi) Date service completed QP’/@{JZ@?¢
e
Agilent sig rfe s | i

Customer

Total number of pages in this d el ﬁw.,?
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From Insigh 10 Ousceme

Introduction

Customer Information

+ Customers should provide all necessary operating supplies upon request of the engineer.

» A customer representative should be available to the engineer while performing the preventive
maintenance procedures, Customers are responsible for regular maintenance and are
encouraged to observe the service representative

« Any parts not included in the Parts Lists section of this docurment are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service,

+ If a systermn requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

» For customers using HF applications, the instrument should be returned to its standard
sample introduction system.
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Frem insight 1o Detenime

Important Customer Web Links

« Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to leam about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

» Toaccess the Agilent Resource Center web page, visit https://www.agilent com/en-
us/agilentresources, The following information topics are available:

*  Sample Prep and Containment

+ Chemical Standards

*  Analysis

= Service and Support

+  Application Workflows

» The Agilent Community is an excellent place to get answers, collaborate with others about

applications and Agilent products, and find in-depth docurnents and videos relevant to Agilent
technologies, Visit httpsy//community agilent.corm/welcome

+ Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at httpsy//www youtube com/user/agilent

« Need to place a service call? Flexible Repair Options | Agilent

Revizion: A0Z, |ssued 21 January 2022 ive
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Fram Ingight o Distcome

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit

»  Only select those pages that relate to the system or module being serviced.
» Complete empty fields with the relevant information.
» Complete the relevant checkboxes in the checklist using either a *X" or tick marle v

» Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

* Complete the Preventive Maintenance services in the most logical order relevant to the
individual systern service in the order of the tasks listed.

« Complete the Service Review section together with the customer,
s Complete the fields for page numbers at the foot of each selected page

» Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

» Ask the customer to sign the Service Verification section including the customer's and your
signature,

Revision: A0Z, lssued 21 January 2022
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From Insight 1o Dutcome

Instrument Maintenance Preparation
@ Discuss any specific issues with the custormer before starting.
System Information @ Review the instrument logbook for recorded problems and comments.
X . s & Save instrument contral settings before starting the procedure.
[0 Check this box if an instrument configuration report is attached instead of completing the Fl Ferbir a general inspection of the system for cleaniiness
table. :
@ Check for proper installation of parts, assernblies, sensors etc.
!_thl“em System Name and ID SN0 NONV 1CP-0%D © Check system for required installation of components and implementation of Service Notes
! Instrument System Site and Location United ?\\-a\\a:ﬁ itk o ﬁ'\nee ‘.“"?', Fsi su‘l'\a o ] E:hh:gkir:gglrénred firmware/software updates and verify with customers if they would like
_— . B O For HF application systems, if standard sample introduction systern was not installed, ask the
| List System Component Product Numbers List the Serial Numbers of each Component | custormer to install it w\&
Fl Askthe custormer to remove any samples fi the ICP-0ES le introducti t
1 ples from sample introduction area, auto
. G‘ 050 W ®o3eo0d sampler or around the ICP-0ES.
3
4
5.
&
7
8
g
| ICP-DES Configuration Table Circle the type or write in the type if other
Mebulizer Type Seaspray (Gnaab) Conikal | Other

| Spray Chamber Cyclonic Single Pass h@rcbnic Double Pass) Other

i Torch Radtal (Bual View) Other

[ Tarch Type Dne Piece [Semi Demeuntable)| Fully Demountable | Cther

Injactor Diameter

Infecta - 2.‘amm1.amm|08mm|0vher

Injector Material @ Ceramic | Other

Revison ADZ |ssued: 21 January 2022
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Frem lesighe te Dutenime

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Iﬂ/ Run Instrument Performance test.
IZ/ Record results in Instrurment Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

If Look for any obvious external damage or problems.
ﬂ Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

# Perform a general intemal inspection of the system for excessive dust accumulation, clean if
necessary

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICF-0ES Status Results Table.
Replace the polychromator purge filter,

Replace the radial pre-optics window

Replace the axial pre-optics window for SWDV and VDV instruments.

Check exhaust flow for the corect positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. ®1%
Remaove and clean instrument water inlet filter

BO0E HEERBEE B

Agilent Water Recirculator

[0 Service not applicable

Iﬁ Drain cooling fluid and remove any particles from the chiller reservoir
[ Remove, clean and reinstall water inlet metal mesh filter if present.
@' Re fill with Agilent Cool Clear cooling fluid,

E{ Clean the cooling system Air filter and the condenser.

Revision: A 0Z |ssued: 21 January 2022 &
Document Number. GB014-90075 P&;E_ﬁ of '_A'
@ Agilert Technclogies. Inc. 2022

leneslumIuRy

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist Cro SS Lab

From Insight 10 Quscoma

ICP-0OES adjustment

Fl Check position of Zn peak, adjust if required.

P Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration.

@ Perform Instrument Calibration.

Record Post-PM instrument performance

& Run Instrument Performance test,
B Record results in Instrument Performance Test Results Table - Post PM
@A For systemns using ICP Expert version 7.3 and above, run the following Instrument tests

) Subsystern Communications Test
Ar Flow
‘Water Flow

RF Generator
Camera Test
Optics Test

[@ Nebulizer Test

o
©
& Gas Flows
=
)
=@

@ Record the result in the Instrument Test Results Table

Revision ADZ, lssued 21 January 2022
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From ingight 1o Dutcome

SPS 3 Auto Sampler

@’ Service not applicable

Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.
Clean X and Z axis slide shafts

Using customer's racks and the Agilent software move the sample probe to the 4 cutermost
comers and rinse port, ensure that the probe is approximately centered in the vial.

OoooD

SPS 4 Auto sampler

Ef Service not applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors,

Pump Tubing Replacement, Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the purmp and from the pump to the waste/rinse bottles

Test using customer's tray and move the sample probe to the sample vial 1, wash vial and

rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

0O O o0

[m]

AVS 4, 6, 7 Advanced Valve System

IZI/ Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Revision: A 0Z |ssued: 21 January 2022 3
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From Ireight 10 Ouicome:

Restore Instrument

O For HF applications, ask the customer 1o reinstall their sample introduction system. vifl

™ Leave system in an idle state: on and purging.
Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set up and checkout,

Service Review

@ Attach available reports/printouts of all tests to this documentation.

& Record the Preventive Maintenance service activity in the customer’s records/logbook.

& Record the PM event in the Smart Alerts loghook, if applicable.

Iﬁ Update/reset instrument maintenance counters as appropriate

& Affix the PM sticker to the systern or instrument logbook based on the customer's request.
e Complete the Service Engineer Comments section if there are additional comments.

Iﬁ Review this service, parts replaced, and test results obtained with the customer.

Ef If the instrurment firmware was updated, record the details of the change in the _Se_arvice
Engineer's Comments box, Systemsina compliant environment ray need additional
documentation
Complete the Signature Page with both Service g and Ci g
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From lesight to Dutrome

Test Results

Instrument Performance Test Results Table

Mote: These measurements dao not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Avial * Radial Axial*
Zn 213857 nm SRER 1500. % 19, & 4124 S £8gs. A
Mn 257 610 nrm SRBA 2043.0 G452.1 130035 AN
Al 396152 nm SBR 4.9 0.3 a9 21
K 766,491 nm SBR 5.7 2%.1 A % £5.3

* Axial result is not applicable for GBD16AA, GBO12AA Radial View instruments.

Instrument Test Results Table
Mote: The Instrument Test results are for systemns using ICP Expert version 7.3 and above only.

Instrument Test Result

Subsystem Communications Test 7 a

)

Ay fass

Water Flow ?sss

Gas Flows P 55

)
RF Generator Tass
pl

Camera Test Pass

Optics Teat ?; <

Mebulzer test fass
Ruevision: A.0Z. Issued: 21 January 2022 b o ”
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Frem Iesighs so Qucoma

Consumed PM Parts

Product or Model# Quantity ‘

Part Deseription Part Number where used consumed
. P GA010A, GBD11A,
Auial Pre-Optic Window GA010-68014 GA014A/GEDT 5A 8|
Radial Pre-Optic Window GAI0-68015 All 1
i Agilent Water
Agilent Cool Clear Coclant Fluid 5799-0037 Resirsilate -
Purge Gas Filter GA010-60136 All 1
Air inlet filter GA000-6E002 All 1
High Capacity Air Filter GEON0-B0189 Optienal -
Rotor seal for 67 port valve for AVSE/7 GA494-60002 GB494A/GE4S5 =
Rotar seal for 4 port valve for AVS4 G8493-50002 Ga493a =
_IRImnse solution 1o finse station 25mm ide o n peas apea _
Barb connector 2.5mm-1.5mm |0 Ga410-80124 P54 -
PVC waste tubing8rmrm od = Smim id, 2m GA40-B01ZZ SP54 =

Additional Parts may be required from engineer's stock:

X anis drive beit 5410047500 P33 =
Z axis drive belt 5410047400 SP53 -
Peristaltic purmp tubing, PVC SolvaFlex, 3

bridged, 3710049000 SPS4 -

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

Iﬁ Section Mot Applicable.

Product er Model# Quantity
Part Description Part Number where used consumed

Revision: ADZ, lssued: 21 January 2022 -
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Frem Insight be Dutcome

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Vallage 73140 VAC 220 %) VAC
Mains Current 0. 0% A 0.1 05 A
Instrument Temperature LR C 235 T
RF &ir Flow (sensor speed) 140 Hz LW Hz
Plasma Exhaust Temperature Mo measurement 63% C
Water Flow Oscillatar Mo measuremeant LTS L/min
Water Flow Detector 0%k Limin 0. %\ Limin
\Water Inlet Temperature ey “C 483 C
Polychromator Temperature 35.0 C 3.0 o
CCD Temperature -840 o H —3 L+
Thermal Stabilizer 350 *t 35.0

Argon Supply Pressure G4%.q7 ke 581, 55 kPa
Purge Gas Supply Pressure*] GG GG kPa AL A «Pa
Option Gas Supply Pressure®] - kPa - kPa
Mebulizer Flow Mo measurement .30 Limin
Mebulizer Back Prassure No measurement 15%. 43 kPa
Plasma Gas Flow No measurement VLAY Limin
Auilary Gas Flow Mo measurement 460 Limin
RF Power Mo maasurement a0 4.3 w
RF Supply Current Mo measurement 1.%5% A
RF Supply Voltage Nomeasurement Joh. & v

*1 If option installed
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Fetmm Insight 10 Dutcorme

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
iterns of interest for the customer, please write in this box.

Service Verification

Service Reguest Nurnber Date Service Compileted:
£on3AINen 04 Wou Jo24
Sanvice Engineer Name: Customer Mame:
Rawusleom 5. Rphoﬁﬂ G-n‘ﬁmﬂ
Service Eriginesr Su;nature- Customer Signature:
Konudomn 3. fiphosn Gnl«mj
Tatd numb; of peges in this document

Rovision: & 02, lssued: 21 January 2022 LT
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Report Summary

Instrument Mode!

Agllent 51005110 VDV ICP-CES

Instrumant ID GBO11A/GBO15A,

Instrument Serial Number MY 18030001

Software Version 7.3.1.8507

Firmware Version 3442

Testad By Pre Test_PM_Kanyakom S,

Test Completed On 11/4/2024 9:19:10 AM

Result Summary

Subsystern Communications Tast Skipped

Air Flow Test Skipped

Water Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped

Camera Test Skipped

Optics Test Skipped

Advanced Valve System Test Skipped

Resalution Test Pass

Sensitjvity Test Eail

Precision Test Pass

L
Fage 1of4
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|§mnmly Test Fail
Radial

Element Wavelangth Specification  Method  Ratio Standard Blank
As (188.880 nm) =450 SRBR 1041 793.0 50.8
Se (196.026 nm) z410 SRER &7 8520 797
2Zn (213857 nm) 214210 SRBR 1500.8 418233 748.0
Pb (220,353 nm) z46.0 SREBR 170.7 2432.0 174.9
Mn (257 810 nm) = 3518.0 SRBR 39150 264700.2 4420.0
Al (356.152 nm) z34 SBR 7.7 48454 6 §5563.2

| Ba(453.408 nm) 2340 SBR 459 18966719.7 419038
K (768 481 nm) =18 SER 57 5890382 14687.7

Auxial
Element Wavelength  Specification  Method  Ratio Standard Blank
As (188,880 nm) =208.0 SRBR 1265 14888 118.0
Se (196.026 nm) =159.0 SRBR 112.0 17738 197.8
Zn {208,200 nm) = 2340 SRER 485.0 6784.2 199.7
Zn (213.857 nm) = 1743.0 SRER 22174 95597.6 1788.7
Cd (214.439 nm) =4227.0 SRBR 1919.3 BET24.6 12364
Pb (220,353 nm} = 3200 SRBR 3328 7929.5 488.0
Mn (257,610 nm) = 10625.0 SRBR T492.2 9912383 168117
Cr {267.716 nm) = 1046.0 SRER 23548 1297066 3509
Cu {324.754 nm) z19.0 SBR 2689 290746.3 10407.5
Al (396.152 nm}) 260 SBR 107 2113282 18005.0
Ba (493,408 nm) 2600 SBR 483 B956450.4 138336.9
K (786,421 nm) =240 SBR 281 13851802 479062
Page 3of 4
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Resolution Test Pass
Element Wavelength Specification  Width
M (174.213 nm) =940 6.98
As (188,980 nm) S820 817
C{193.027 nm) =11.50 830
Mo (202.032 nm) =820 6.38
Cr {206,158 nrm) =1340 8.98
Zn {213,857 nm) =870 660
Pb (220,353 nm) 58.50 709
Co (228,615 nm) =17.20 11.67
Ba (230.424 nm) S 9.40 720
M (257 610 nm) 5£13.30 9.43
Mn (260558 nm) £2030 14.11
Cr (267.716 nm) 51100 8.04
Cu {324.754 nm) <2500 18.97
Cu (327 385 nmj =14.20 11.23
Sr (338.071 nm) = 33.50 24,30
Ba (455,403 nm) 24400 3347
S (480.733 nm) 536,00 17.23
Ba (453 408 nm) =38.00 25.37
Ba (B14.171 nm) 542.00 2554
Ar{675.283 nm) = 74,00 5851
K (766.481 nm) = 80,00 65.86
TS ——— — 1
Page2of4
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enaslumuny
Fl“b‘ci&lnn Test Pass
Radial
Elemeant Waveleng W
Value % RSD
Ag (188,980 nm) =260 073
Se (195,026 nm) =260 0.85
Zn (213.857 nm) 5150 0.3
Pb (220.353 nm) =260 073
Mn (257 610 nm) 5150 0.38
Al (396,152 nm) =150 0.3a
Ba (493.408 nm) 5150 087
K {765.491 nm) =150 0.32
Axial
Etemeant Waveleng Specifi L
Value % RSD
A5 (158.980 nm) =150 1.21
Se (156.026 nm) =1.50 0.84
Zn (206200 nm) =150 0.56
Zn (213.857 nm) £150 0.96
Cd {214.439 nm) =150 0.28
Pb {220,353 nm) =150 0.51
Mn (257 610 am) =150 0.97
Cr {267.716 nm) <150 0.22
Cu {324.754 nm) =1.50 024
Al (386.152 nm) =150 033
Ba (483.408 nm) <150 0.40
K (765.481 nm) =1.50 065

]
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Report Summary Resolution Test Pass
Instrument Model Agilent 5100/5110 VDV ICP-OES Element Wavelength  Specification  Widih
Instrument IO GBO11AIGEDT5A N (174.213 nm) £9.40 897
Instrument Serial Number MY 18030001 As (1B8.950 nm) =820 614

2 7.3.1.9507 C {193.027 nm) =11.50 833
3442 #s Mo {22023 nm) =8.20 B.33
Testnd Gy Post Test_PM_Kanyakom S, e Cr 208138 ) =1340 9.06
Tas Complated On —_— 20 {213,637 i) <870 6.70
AR 24 AN Pl (220,363 nm) £9.50 7.03
; 172
Result Summary Co (228815 nm) £17.20
Ba (230,424 nm) 5840 7.32
Subsystem Communications Test Pass Mn (257,610 rm) £13.30 944
Air Flow Test Skipped | Mn (260,568 nm) <2030 1421
Water Flow Test Skipped Cr {267,716 nm) s 11.00 7.94
i st b | Cu (324.754 nm) 52500 18.99
Gas s Test Skipped
e Versior ppe Cu (327,385 nm) 51420 1.27
iR or.Iont Skipped Sr (338,071 nm) 3350 24.40
Camera Test Skipped B (455.403 nm) <4400 33.50
Optics Test Pass Sr (4B0.733 nm) =36.00 17.3
Advanced Valve System Test Sk Ba (493,408 nm) <3600 25.44
) Ba (B14.171 nm}) £42.00 25.16
Fesghtion Tact Pass. Ar (675.283 nm) £74.00 56.15
Sensitivity Test Eai K (766.431 nm) <80.00 85.56
Procision Test
Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Aoial
Intenaity 3184054 HTTITS
Wavelangth  737.212 737212
Paga1of4 Page Zof 4
' 1]
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v
Fail  Precision Test Pass

Radial Radial
Elenvent Wevalsngth Specification  Method  Ratio Standard Blank Element Wavelength bt At !
As (188,980 nm) 2460 SRER 1306 877 504 Value % RSD

s (188,880 nm) =260 0.81
Se (196.026 nm) 2410 SRBR 1060 858.7 702
Se {196,026 nm) =280 0.96
Zn {213,857 nm) z1421.0 SRBR 41248 44037.7 134
Zn (213.857 nm) 5150 022
Pb (220,353 nm} 2460 SREBR 2072 2554.7 136.2
Pb (220.353 nm) =280 0.37
Mn (257 610 nm) 23518.0 SRER  13017.8 2718466 4347
M (257 610 nm) 5150 0.27
A1(396,152 nm) 234 SER 97 506155 4717.0
ity Al (386,152 nm) <150 025
Ba (493.408 nm) 234.0 SBR 133.7 20692030 153593
Ba (493.408 nm) $1.50 0.53
K (765491 nm) 218 SER 48 1001995 172355
- K (766.491 nmj <150 015
Auial
Axial
Elemant Wavelength Specification  Method  Ratio Standard Blank o
Jsment Wavelehalh i . .
As {188.580 nm) 2208.0 SRBR 1749 1566.7 73.0 Value % RSD
Se (186.026 nm) =153.0 SRER 1670 1863.4 10.2 As (188.980 nm) =150 a.81
Zn (206.200 nm) 22340 SRER 7409 BA36.0 831 Se (168,027 nm) =150 085
Zn(213.857 nm) 21743.0 SRBR 698549 1015881 2117 Zn (206.200 £} <150 078
Cd {214,430 nm) 242270 SRBR 57810 728529 1581 £n {213.857 nm) s 150 0.81
Pb (220.353 nm} = 3200 SRBR 5010 24643 2677 Gd (214.439 nm) =150 035
Mn (257610 nm) = 10625.0 SRER 311218 10066378 1044.0 Pb (220.353 nm) <150 0.33
Cr (267716 nm) = 1048.0 SRER 4424 8 1322029 #80.8 Mn (257610 nm) =150 1.02
Cu (324,754 nm) 219.0 SBR 68.7 302907.8 43458 Cr (267,716 nm) =150 032
Al (396,152 nm} 260 SBR 211 2187710 98923 Cu (324 754 nm) =150 051
Ba (493,408 nm) 260.0 SBR 250.6 71373809 283673 Al {396.!52' nm) 5150 0.37
K (T65.481 nm) 2240 SBR 453 14350506 310250 Ba (493,408 nm}) <150 0.68
K (768,491 nm) 150 0.74
|
Page 3cf 4
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Test Completed On

| Result Summary

rRaport Summary

Instrument Mode| Agllent 5100/5110 VDV ICP-0ES
Instrument 1D GB011A/GBO15A

Instrument Serial Number MY 18030001

Software Version 7.3.1.9507

Finmware Version 3442

Tested By Paost Test_PM_Kanyakorn S.

11412024 11:30015 AM

[ Gas Flows Test

Result Summary

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Onptics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sansitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Alr Flow (relative T5% Air Flow (relative
speed) speed)
15.00 19.00
Water Flow Test Pass
RF Water Flow(Limin)  Camera Water Flow  Water Inlet Temperature
{Limin} {"C}
1.30 0.81 2055
Page 1of2
L}
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'_Rlport Summary
Instrument Model Agilent 5100/5110 VDV ICP-OES
natrsmant ID GEDTAIGEDT5A
Instrument Serial Number MY 18030001
Software Version 7.3.1.8507
Firmware Version 3442
Tested By change mirror
Test Completed On 11/6/2024 10:25:26 AM

Subsystern Communications Test Skipped
Alf Flow Test Skipped
Watter Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Carmera Test Skipped
Optics Test Skipped
Advanced Valve System Test Shipoed
Resoiution Test Pass
Sensitivity Test Pass
Precision Test Pass
o Page 1 of 4

lenaslumuRy

Pass
Nebulizer  Actual Flow  Back Auxiliary Actual Flow  Back
Target Fiow Pressure Target Flow Pressure
0.7 070 154.65 200 200 110.92
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Pressure Target Flow Pressure
2.00 2.00 1156.38 18.00 17.97 21.48
RF Generator Test Pass
RF Pawer Supply Test Passed
RF Power Supply (V) 128 554
RF Oscillator Test Passed
RF Oscillator Frequency 25834
(MHz)
Wark Coll Current (A) 44,660
RF Power Supply Current Ay 1,989
Camera Test Pass
Integration Time  Standard Deviation Status
(ms)
Electronic Offset Test 1000 5228 Passed
Dark Current Test G000 1.168 Passed
Array Test 5 0.024 Passad
Linearity Test 0118 Passed
Page 2o0f 2
L}
enaslumuny
"Resolution Test Pass.
Element Wavelength Specification  Width
N (174.213 nm) 59.40 679
As (188.880 nm) =8.20 580
C (193.027 nm) s 11.50 815
Ma (202.032 nm) =820 590
Cr (206,158 nm) =13.40 8.85
Zn {213,857 nm) =870 677
Ph (220.253 nm) =850 661
Co (228615 nm) sS17.20 11.79
Ba (230.424 nm) s9.40 7.25
Mn (257 810 nm) £13.30 0.47
WA (260,568 nm) <20.30 14.50
Cr (267.718 nm) =11.00 79
Cu (324.754 nm) =25.00 1872
Cu (327.395 nm) =14.20 11.08
Sr (338,071 nm) <33.50 25.38
Ba (455,403 nm) = 44,00 3508
Sr (460733 nm) = 38.00 18.54
Ba (4593 408 nm) < 35.00 2574
Ba (§14.171 nm) =42.00 2523
Ar (675,283 nm) =74.00 58.92
K (766.491 nm) = 80.00 6316
Paga 2 of4
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Sensitivity Test Fass Precision Test Pass
Radral Radial
Element Wavelength  Specificafion  Mathod  Ratio Standard  Blank Element ot Spechication: M P
alue
As (188,980 nm) =460 SRBER 105 BES.9 54.3 As (188.980 nm) = 2,60 1.56
Se (196.026 nm) 2410 SRBR 853 934.7 o3 Se (196.026 nm) $280 116
20 {213.857 nm) = 14210 SRBR 35354 44017.7 1539 Zn (213.857 nm) <150 0.50
Fi
1220.353 nm) 2460 SRER 1845 24923 159.8 Pb (220,353 nm) $2.60 0.74
M
n (257.610 nm) = 3518.0 SRER 110896 2495953 5036 Mn (257 810 nm) 5150 0.63
Al (388152 nm) z34 SBR B7 50274.4 51720 Al (388.152 nm) =150 0.54
Ba (4
(493408 nm) z34.0 SBR 1245 18031641 151860 Ba (493,408 nm) <150 078
K (7
(786.481 nm) =18 SBR 69 1100414 139912 K (766.451 nm) <150 0.44
Aoial Axial
Element Wavelength Specification  Mathod  Ratio Standard Blank Element Wavsleng i M d
As (188.980 nm) 22080 SRER 2533 37443 186.3 T Valus % RSD
s (188,830 nm £150
Se (198,026 nm) = 156.0 SRBR 2087 41897 3472 S6 (108.028 ) u
e (196, 15
Zn (206.200 nm) 22340 SRBR 9230 122823 1721 Zn (206,200 - e -
n . e, 5150
ZN (213.857 nim) = 17430 SRBR  £3%8.3 1675515 6017 e ) 0.35
n i 1.5
Cd (214.439 nm) 24227.0 SRBR 50692 99873 7 385.2 i Edis ) B o
nim; <150
Pb (220.353 nm) 23200 SRBR 380.0 10841.1 - ot 058 : oo 0.44
353 nm : 048
Mn (257,610 nm) = 10625.0 SRBR 211904 9855287 21536 Mh (257,610 nim) i
810 nm 51, 0.83
okt ol v PGS CTTE Cr (267,716 nen) 5150 053
Cu {324.754 nm) 180 SBR 6.3 3014014 E0A2.9 o i324. i o
754 nm) ¥ 068
o iy =it SRR Tum 4203605 192808 Al (386152 nm) 5150 0.56
Ba (483.408 nm) 260.0 SER 106.5 64804215 601228 o1 9:; P : ‘.50 1 .29
K (766.491 nm) 2240 SBR 02 16398406 525621 K (766 4.91 ) ; 1I5u
. nm 51 074
|
—}
Page 3of 4 Page 4of 4
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Inspection result
UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.
ITEM STANDARD RESULT JUDGE
1. SelfCheck 1.1 Heating PASS oK
Automatic Mercury Analyzer 12 Cooling PASS oK
13 Leak PASS oK
Model RA-4500
1.4 Optical system PASS OK
. . 15 Drift PASS oK
Preventive Maintenance Report "
2. Analytical curve inspection(AREA)
Serial No. 17780278 2.1 No Pretreatment (Low Conc.) Correlation coefficient 0.9999 oK
Soft version : Ver 2.0.7 (r)2 0.99%0
ROM version : Ver 2.0.1
3. Repeatability(AREA)
Date : 09 JU'V 2024 3.1 No Pretreatment 100ppb, n=3 1. 99.60 ppb
2. 10184  ppb
PM by 3. 10122 ppb
Pradit M.
( ) CV.< 5% 1.15% oK
=W
A8
Approved by ;
( Kitichai S. ) 4. Blank Below 1.0 (AREA) 0.1002 oK
§ Coax Group Corporation Ltd.
1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386 \ \
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Counter

I
Magmepret Count asTEoen  Cea 1 sz O30T
Nbeury Semasst il Armaertpreg! 502t uotse  Cew 72 ey oowearom ||
Lamg Aztres Hra(3000H] RLE RS =] #1 tumeH2000| Orsden24-07-0) 4
Memtrane fiter Usige Tineo00H BRSELA00 081 Cleas 4 e H20008| OO0 2407 )
75 eaoaH000H| 04070
Main Fumg lube(T300 DeSErml24 37 061 _E_b*_ e I2000H 0407081
Heaing Lamp Time. SORIIm{ZE -0 Ceat 7 ume R0 OR2m4-OT -0
Edt
:
tenaslumaun
003
002
.
g
< 001
0.00
1 2
Self Check
Heat check:PASS!! ( 26.3degC[05:00] -> 30.3degC[02:29])
Sensor check:PASS 53- 10= 43)
Leak check:PASS!! (0.19L/min)
Sig/Ref check:PASS!! (Sig:4.00V, Ref:4.02V)
Drift check:PASS!! ( 0.0000061 - -0.0000179 = 0.0000240)
- .
wnasluemunu

m MIFRON IMS TRUMENTS CORFORATION

Title : Preventive Maintenance RA-4500 sn:17780278
Date : 2024-07-09

Name : Coax Group

Memo : Calibration Curve 0-10ng

Calib

ABS[AREA]

123456789101

STDI[ng]
ST
No. STD SVOL | CvOL | DVOL STD AREA MEAS Dev Note
lppb] | [mi) | (i | [m | Ingl  [ONI | [ng] [
1 100.000 0.000 5.000 5.000 0.000 0.0846 0.0265 -
2 | 100.000 0.025 5.000 5000 2500 3.3464 2.5298 12
3 | 100.000 0050 5.000 5000 5000 6.4170 4.8863 23
4 | 100000 0075 5000 5000 7.500  9.8647  7.5322 0.4
5 100.000 0.100 5.000 5.000  10.000 13.1132 10.0253 0.3
0.05
0.04
0.03
£ 002
001
0.00
1 2 3 4 5
SHP
SvVOL CvoL @ DvoL AREA MEAS CONC
No. NAME Not
° [m] | [ml] [mu‘ [ON] Ing] lug/L] ote
1 |100ppb 0.050 5.000 5.000 6.5389 4.9798 9960
2 100ppb 0.050 5.000 5.000 6.6848 5.0918 101.84
3 100ppb 0.050 _5.000 5.000 6.6446 5.0610 101.22
Statistics
No. | NAME TRY AV SD Qv
v/l ug/L] %)
1 100ppb 3 100.887 1.15660 1.15
e .
tenalupaunu
MIPEOM INSTRUMENTS CORPORATION
Title : Preventive Maintenance RA-4500 sn:17780278
Date  :2024-07-09
Name : Coax Group
Memo : Blank
SHP
SVOL CvoL | bvoL AREA MEAS CONC
No. NAME Not
o m | [mi | [ml | [ON] ‘ gl [ug/l) o
1_|Blank DI 0.1002 0.0385
0.0008"
0.0006-
govoooa
0.0002
0.0000
1
. .
enaslueunu
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analytikjena analytikjena

Serial-No.: K170A0153 Customer-No.: C04-006
Date: 12 February 2024 Carried out by: Mr. Srichai Fak-On
Mai with following Of ional Qualification (0Q) O

(requires a separate OQ protocol)

C: C feompany . Vi glufia uowinass waued auiiiaTreudauau e
Hsar Arunging
- - Pepatmearnt Waaufjuiinas (Mercur Analysis)
Maintenance ProtOCOI Sirest 3 waagaANgs 41 nuui{ﬁu"i'ﬂ WELIN e T
B Zip Code, Clty | s ainmasmuas 10260
Atomic Fluorescence Spectrometer Country. Usznelng

¢ mercur DUO/ C [rrone
mercur DUO plus -

E-mail
. 5 ST T
wnaslumunuy enanslumunu
T O TR v R g e A T R B o P A R R B Rre b Tl B i i Rt M . S L i W e i e e S e S
analytikjena analytikjena
Maintenance works basic unit Device parameter ::m;nal :g:::l
tightness visual check inside the Mercur A i !
visual check if gold-traps are broken 7 visual check general tightness inside the Mercur ok: changed: a
visual check if spectrometer is contaminated A visual check Goldraps ok: 2 |changes: [J
visual check of the fluorescence cell A visual check spectrometer
visual check of the absorption cell, incl. window A Fluorescence cell ok: 4 changes: O
reactor cleaning 7] Absorption cell, incl. window ok: & changes: O
check pump-hose, if necessary change it A lens ok: [ changes: [
check swivel drive (SEV) 2 Swivel drive (SEV) ok: 1 changes: [J
check drying-hose, output gas-liquid-separator A check pump hoses ok: & changed: [J
test Bubble-Sensor A check hoses and hose connectors ok: ¥ changed: C
( check gas flows A ( check and clean reactor ok: K changed: [
check volume flows, reagents A check drying hose output Gas-liquid-seperator ok: 1 changed: O
recording stray light values A check bubble-sensor lok: B |netok: [
measurement with 30 ng/l (v Check gasflow | |
Argon pressure valve 4 | 1.2-15bar 1.5 bar
10 NIth or -
Valve 1 2 0.166 MLimin
0.185 N
Mai works A F Serial No.: N/A ;0 N”h""::'"
Valve 2 0,833 NUmil 0.833 MLmin
lubricate the dosing-winding (Teflon-grease-spray) =] L : Nlrhu:'"
clean the dosing cylinder, if necessary exchange it = Valve 3 0083 NUmin | %088 NUmin
lubricate the winding system of the height drive with some drops of ail = Valve 4 A :iﬁ",‘;mﬂ 0.186 NLimin
o=
check the toothed belt = Check liquidflow
check the position of the mechanical stopper (height: 13mm } =] 2. 6mimin
Acid g 2.5 mlfmin
check the pump rate of mixing pump (<14s AS52, typ.Ts/<20s AS52S, typ.10s) =] +1mi
Smilimi <
( check the pump rate of washing cup B ( Red.-agent i ?Tn'lm'“ 2.6 mUmin
check the electrical hose connections for good contact B 10miimin =
Sample : 10 mlimin
check the connectors of the magnetic valves 8 +2ml
check the dosing hose for buckling, If necessary exchange it = |Adventitious light - values v) from file
100 v} 0
200 0 0
300 1] 0
350 0 0
400 1 1
450 3 3
500 8 8
550 18 AT
575 | 26 25
600 36 35
S -
wnaslumunu enanslumun



analytikjena

Device paramater

Analytical parameters Absorption cell

nominal actual
value | value
Fl cell
Conditions.: max.conc.: 10pg/L  PMT-voltage: ....451....v
Elank-solution
& i Int = 0.0015
without enrichment / FBR 30 ng/l RSD <3 %
Conditions.: max.conc.: 1.7pg/lL. PMT-voltage: ... 444_....v
Blank-solution
. Int > 0.008
with enrichment / FBR 30 ngilL | pep ey
Fok.- factor { Inty / Int, ) =35
Blank-solution Ext.0.0004.....
7 ; Ext.>0.0012 Ext0.0025
without enrichment / FBR 100 ng/L RSO < 5 %

Comments

# Sens
Int. B

itivity check (Without enrichment / FBR / 100 ng/L)
lank = 0.0008

Int. 100 ng/L = 0.0097
RSD % =0.96

7Y

Signature Technician

Flace, Date (DD/MM/YYYY)

Mercur

Report file:
Program version:
Operator:
Laboratory:
Code:

Remarks:

Method parameters

»ﬁ‘@_ arné

S'lgnafure'édsiome'r

12 o2 leoets /0 /2074

Place, Date (DDMMYYYY)

12/02/2024 16:11 Paga 114

CAWINAASTTMP\2024\ResultWOPro_009
479.0 Printed on: 12/02/2024 16:11
Recording started on 12/02/2024 16:00 GMT+7.0

Method Without Enr. [FBR/0.10 ng/L_12-02-2024

Created on 12/0272024  Time 15:54

Program -

F Mercur hni Hg fi

Line 253.7 nm

Lamp type Hg-LP

Integr. mode Peak height Integr. time a5s

PMT 464 Y

AZ time 5s Peak smoothing 1215

Delay 0s

‘Working mode wio enrich, System cleaning Off

FBR technigue on Wash time acid 10s

Pump spesd 3 Soaking time 20s

Sample load time 10s Gas load time 5 NLh

Reaction time 6s

Waiting time AZ 58

Delay 0s

Purge time1 30s

Purge time2 158 Gas wash time2 10 NL/h
. wnaslumunu

wnanslumuny

Service Report

analytikjena

A EndenssoHauser [ompany

35 Mos 5. 3 Roasl Chinsg Khes, Pak Eret,
ebaburi. 11120 Thadand.

Phore: +66(2] LOE270.71

Fas  G6(2] 1062473

e anaytibjena.gom

Cuslomers address

[ customars mat, ha.

ATy ponrohat o

A

(0 #s. SPruos-ons
Fob

-\amwom.}cmmm AT fred A ke S0
7T =2

[&] analyti sena instruments (Thailand) Lid.

[ analytis sena Far East (Thailand) Ltd.

E-mai :

| Frana :

| Fan :

Job Mo, FpotoTors.

[ user :

e

| Zarica Enginaer

o)
rERS whed| vae (8 (2 [gosy | Paoe 1y

Instrument moded

[ sanal o Arfedess

| Software Varsion No._ 4. 7. 9.0

[0 Repair (RE) & Maintenance (Pt} O Installation (IN) [0 Wamranty [0 Application {47) [ Site PrepsP) O Visitivi)
Fauit | Claim : Fevan?ive Mainlenance (P afe) OO0 Eror Code
‘Action taken : # s Kgremirr (¢ caai-conrsd]|

— [infenomee  réd Basic Ual

Clheck Povice pw

T

Wittt Frvickmsacth

~  Check gas v
= X el b
— @“J ﬂ\.&ffi{'iw:

Py A
5';; AT~ Vol %‘na’.?.qmrw.{ P a—— (o suavy-ooend)

Ak Mkt Bicdonait.
*’ '75:_7’ e M&J-m’mmn&w ﬂael-emwrz aJ‘
Action i Rec| ndation -
= . . [# Sensithity check (Without enrichment | FBR /100 /L] || 4 rhemfbiel PAT wulhye
L, Blank = 0,0006 L aiﬁ?izifn& Faen
Ini. 100 gl = 0.0088 | Spe—.
RSD % = 0.69 ] v Foorescmmoe o=l X
[ Spare Part =] [= i A . A
Iemn Mo, Name Quantity Unit Price
1.
z
3
4,
5.
6,
7
Herewith the undersigned corfirm the time devaled, Date / Signature of Customer | Date / Signature of Service Engineer |  Wark completed?
the work performed, the perect function of the device,
and the recaiptidedvery of e spacified spans parts, )_\;} Lf /\,Q/;é/ VQ:& & Yes
L lt W L 0w
Services are subject 1o the Genaral Terms and Condilions of Analyik Jena AG, which will be senl on request
.
enanslumunu
1210212024 16:11 Page 24
QC parameters
Qc type Conc. check
QC check samp. 1 - QC check samp. 2 -
Conc. — Conc. —
Error limit - Error limit -
Rep. measuremeant off Reaction flag + confinue
QC std.1 no. 1(100.000 pgiL) Qe std 2 no. 3(0.100 pgiL)
QC std.1 limit + 20.00% QC std 2 limit + 20.00%
QC std. acl. 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 ng!L
No. standards 1 Conversion fac. 1000
Type of standards -_ Standard prep. Premixed
Blank correct. -
Recalib. std. no. <3
Output unit gL Conversion fac. 1000
Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 —_ Stock sol. 2 f-=-
Stock sol, 3 2 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 8954 % Blind cycles 1
Grubbs stat. off
Calibration standards Hg
No Name State pos  Conc/ Ints 5D RSOI%
HgiL
1 CalZero (] ## 0000 H: 0.000878 0.000052 6.030
A 001898 0.001015 5081
2 CalStd1 =) ## 100000 |[H:0.009788  0.000084 0.968
AD1316 0.000882 DE70
.
o enaslupuRy



Calibration function 1

Ints=k1+k2*conc

120272024 16:11 Fage 314

12/02/2024 16:10 Calibration (Peak height)

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 pgll Upper limit 110. pg/L
Detection limit P Deter. limit e
ooioe Ag| {,,-
253.7 nm )
Peak height | <
0.0075 | ~
=
w e
§ 0.0050
//.'
0.0025
"
0.0000
] 75 00
Cone. [uglL ]
Measurements and events (sorted by time)
Hg 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
0.000848 1605
Opgil 0,000878 T 0.000052840 6.030 16:05
Cal-Std1 0.009896 PkH 16:08
0.008706 16:08
0.009784 18:10
100.0pg/L 0.00979% 0.000094950 0.568 16:10
Calibration Calibration function: 01 1810
'
iercr wnaslumunu
12/02/2024 14:32 Page 114
Mercur
Report file: CAWInAASTTMPI2024\ResulWO\Pro_006

Program version:

47890 Printed on:

Recording started on

12/02/2024 14:32
12/02/2024 14:21 GMT+7.0

Operator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method Without Enrichment { FBR / 30 ug/L_PM_12-02-2024
Created on 12/02/2024 Time 11:08
Program -
P ters Mercur T Hg fl
Line 2537 nm
Lamp type Hg-LP
Integr. mode Peak height Integr. time 35s
PMT 451V
AZ time 5 Peak smoothing 12/5
Delay Os
Working mode wio enrich. System cleaning Off
FBR technigue on Wash time acid 10s
Pump speed 3 Seaking time 20s
Sample load time 12s Gas load time 10 NLM
Reaction time 12s
Waiting time AZ 58
Delay Os
Purge time1 30s
Purge time2 158 Gas wash time2 10 NLA
'
o wnaslumunu

12/02/2024 16:11 Page 474
Peak plots Hg
o (FgZen 12022024 16:03 o faySt1 120202024 16.08
= 0005 & 0005
E E
0.000 0.000
a 20 0 20
Time [g] Time [5]
.
e enaslupuRy
12/02/2024 1432  Page  2/4
QC parameters
QC type Cone. check
QC check samp. 1 - QC check samp. 2 —
Conc. - Cone. —
Error limit — Error fimit -
Rep. measuremeant off Reaction flag + continue
QC std.1 no. 1(30.000 ng/L} 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. biank 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 ng/L
No. standards |4 Conversion fac. 1000000
Type of standards == Standard prep. Premixed
| 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 f=
Stock zol. 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 Mean Meas. cycles 3
Confid. level 954 % Blind cycles 1
Grubbs stat, off
Calibration standards Hg
No Name Sigle pos  COne Ints sD RSDI%
ngiL
1 Cal-Zero [ ] #%  0.000 H: 0.000587 0.000024 4137
A:0.01383 0.000359 2.597
2 Cal-Stdt {-) ## 30.000 H: 0002754 0.000048 1.814
A-0.04278 0.000186 0437
f
et enaslupuRy



12/02/2024 14:32  Page 34

Calibration function 1
Ints=k1+k2"conc

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

k1=0.000588 k2=0.000072 Recal. factor: —
Slope 0.00007 Ints/(ng/L) R2-adjusted 1.0000
sc0 1.00000 ngfl
Lower limit 0 ngll Upper limit 33.0 ngiL
Detection limit e Deter. limit -
oooso | | '
g [
n.oozs |253.7 nm . |
Peak height A
0.0020 !
=
§ 0.0015 : ]
2
T oot |
oooos | &
0.0000 |
0 15 20 25 30 35

Cone. [nglL ]

Measurements and events (sorted by time)

Hg Without Enrichment f FBR / 30 pg/l_PM_12-02-2024 12/02/2024  14:21
[[+] Conc. Ints BG sD RSDI% Int.type  Time
Cal-Zero 0.000586 PkH 14:23
0.000564 1424

0.000612 14:25

OngiL 0.000587 0.000024310 4.137 14:25

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

0.002713 14:30

30.00ngiL 0002754 0.000042960 1,814 14:30

Calibration Calibration function: 01 14:31

.
erer wnaslumunu

12/02/2024 14:55 Page 1/4

Mercur
Report file: CAWINAAS\TTMP\Z024\ResultWO\Pro_007
Program version: 4780 Printed on: 12/02/2024 1455
Recording started on 12/02/2024 1441 GMT+7.0
Operator:
Laboratory:
Code:
Remarks:
Method parameters Hg
Method With Enrichment / FER / 30 pgil_PM_12-02-2024
Created on 12/02/2024 Time 11:37
Program -
P ters Mercur T que: Hg fl
Line 253.7 nm
Lamp type Hg-LF
Integr. mode Peak height Integr. time 20s
PMT 444\
AZ time 58 Peak smoothing 1215
Delay Os
Working mode Enr. wio reload. System cleaning Off
FBR technigue on ‘Wash time acid 108
Pump spead 3 Soaking time 20s
Sample load time 108 Gas load time 5 NLh
Reaction time 108
Waiting time AZ 5s
Delay Os
Purge time1 208 |
Purge time2 158 Gas wash time2 5 NL/h
Purge time3 10s | Gas wash time3 10 NLh
Heat.time coll.1 20s | Cool. time coll.1 258
'
e wnaslumunu

12/02/2024 14:32 Page 4/4
Peak plots Hg
CabZero 120202024 14:23 Calatol TANARA 1428
0.002 0.002
@ a
E E
0.000 0.000;
0 20 o 20
Time [s] Time [s]
.
. enanslumunu
12/02/2024 14:55 Page 214
QC parameters
Qc type Conc. check
QC check samp. 1 e QC check samp. 2 -
Cone. an Cone. -
Error limit - Ermor limit —
Rep. measurement off Reaction flag + continue
Qc std.1 no. 1(30.000 pgiL) Qc std.2 no. 1(30.000 pgiL)
QC std.1 fimit + 50.00% QC std.2 limit + 50.00%
QC std. act. flag + continue
Expect. blank abs. 0.0100+ 0.0100 Reaction fiag + continue
QC precision off
Reaction off
QC Recal factor off
Calibration settings
Calib. meth Standard calib. Calibr. unit paiL
No. standards 1 Conversion fac. 1000
Type of standards —_ Standard prep. Premixed
Blank correct, -
Recalib. std. no. -
Qutput unit o Conversion fac. 1000
Calib. stat. Mean Meas. cycles B
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 i 054 % Blind cycles :
Grubbs stat. 1 -
Calibration standards Hg
No  Name Sala pos  Come! Ints so RSOM%
pgiL.
1 CalZero =) #0000 H: 0.004358 0.000018 0.417
A 0.01658 0.000277 1673
2 Cal-Stdi (=) ## 30,000 H:0.01710 0.000162 0.889
A 006278 0000616 0982
.
i enanslumunu



12/02/2024 14:55 Page 3/4 12/02/2024 14:55 Page 414
Calibration function 1 12/02/2024 14:55 Calibration (Peak height) L Hg
Ints=k1+k2"conc CalZera 121022024 14:44 Cal-Std1 12
k1=0.004358 k2=0.000425 Recal. factor: - A
0.01 0.01
Slope 0.00042 Ints/ipgll) | R2-adjusted 1.0000 £ -
sc0 1.00000 pgil. 000 o5
Lower limit 0 pgil Upper limit 33.0 ugiL | 3 [ e
Detection limit - Deter. limit - 0 10 20 0 10 20
Time [s] Time [s]
0.020
oo | 2537mm |
Peak height |
g | -
/.
£ oo r (
o =
g 5 |
£ P |
0,005 ! |
[ [
0.000 ‘ !
i 1
10 15 20 25 30 35
Con. [giL ]
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 1444 C
0.004378 14:46
0.004352 14:47
Opg/L 0.004358 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
' .
e wnaslumunu S enanslumunu
12/02/2024 15:22  Page 113 12002/2024 1522 Page  2/3
Mercur Calibration settings
lib. meth Standard calib. i i
Report file: CAWINAASITMPI2024\ResultiO\Pro_008 T it S o o
Program version: 47.9.0 Printed on: 12/02/2024 15:22 T : S ciandards 2 Stariiard re 2 Premixed
Recording started on ~ 12/02/2024 15:10 GMT+7.0 R prep.
Operator: Blank correct. .
Laboratory:
Code: Recalib. std. no. |-
Output unit pall Conversion fac. 1000
Remarks: Calib. stat. Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 5
Stock sol. 3 - Stock sol. 4 =
Type of cal. curve linear Intercept calculated
Method parameters Hg Weighted cal, off Grubbs stat. off
Method Without enrichment / FBR 100 ng/L PM_12-02-2024 Check of cal. curve | no outfier test
Created on 1202/2024 Time  11:54 (
Program g Sample statistics
I
P tars Mercur T Hg Stat. mode Mean Meas. cycles 2
. Confid. level 95.4 % Blind cycles 1
Line 253.7 nm Crubbestet o
Lamp type Hg-LP )
Integr. mode Peak height Integr. time 405 Calibration standards Hg
PMT 238V
AZ time 58 Peak smoothing 12/5 No Name State Pie Concd Abs s —
Delay 0s ng/L
= 1 Cal-Zero (=) # 000 H: 0.000478 0.000331 69.26
Working mode wio enrich, System cleaning Acid A:0.005393 0.002260 41.90
FER technigue off Wash time acid 15s 2 Cal-Std1 (] ##  100.00 H: 0.002580 0.000081 3171
Pump: speed 4 Soaking time 20s A 0034188  0.002697 7867
Sample load time 8s Gas load time 10 ML Calibration function 1 12/02/2024 15:22 Calibration (Peak height)
f:?l?ml.hmiz ::i = ( Abs=k1+k2*conc
a ng_ oy x k1=0.000478 k2=0.000021 Recal, factor: st
Purge time1 40 s
QC parameters Slope 0.00002 Abs/(ng/L) R2-adjusted 1.0000
Qc type Cone. check scl 1.00000 ngil Charact. conc. 207,402 (ng/L)1%I
QC check samp. 1 == Qc check samp. 2 - Lower limit 0 ngil. Upper limit 110. ng/iL
Cone. i, Conc. s Detection limit - Deter. limit -
Error limit - Error limit —
Rep. measurement off Reaction flag + continue
ac std.1 no. 1(100.00 ngfL) Qc std.2 no. 1{100.00 ngiL)
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
' f
i wnaslumunu i enanslumunu



12/02/2024 15:22 Fage 3n

0.0030
g g
oouzs f o 2
T Pealrt height
=2
£ ooms | -
=3
£
m 0.0010
oo00s |z
0.0000 N
( 0 75 50 75 00 (
Conc. [nglL |

Measurements and events (sorted by time)

Hg Without enrichment { FBR 100 ng/L PM_12-02-2024 12022024 1510
D Cone. Abs BG sD RSDI% Int.type  Time
Cal-Zero 0.000328 PkH 1513
0.000248 1544
0.000858 1515
OngiL 0.000478 000033131 68.26 1515
Cal-stdi 0.002638 PkH 1518
0002615 1519
0.002487 1521

100.ng/L 0.002580 0.000081841 3171 T 1521
Calibration Calibration function: 01 . 15:22

( Peak plots Hg (_
Cal-Zaro 12022024 1513 Cal-5td1 120202024 1518
0.002 ooz
e &
0.0008 ~rvmenr | 0.000.
0 20 40 o 20 40
Time [g] Time [s]
. .
o wnaslumunu enanslumunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANGKDK 10250 .

TEL.0-2717-3000-29 FAX.D-2719-9484 CALIBRATION D103

MSCTISLTISITEIS

Equipment : Incubatar Cert. No.: 24TMB48
Condition As-Received : Usad ltem Page: 2of3
Reference : 2404-00030C-1
Procedure Used :-
Certiﬁcate f Ii r i n Cert. No.: 24TMB48 Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
o ca b at o Page: 1of3 measurament methed with Data Acg which with Resi T Datector ( RTD ).
The temperature scale used was based on ITS-80,
Condition of this result of calibration
Erniorants T 1. Reference standard instrument:-
T — Instrument Serlal Ne. Cert. No. Traceable Due Date
Mot Mamineit 1) Data Acquisition MY49023532 23LMmi 22 TPA 26 Jul 2024
g 2, This certificate is valid only to the item calibrated on date and place of calibration.
3. This i ion is to the i System of Unit.
Model : IFP 260
2 Remark : TPA : Technclogy Promotion Association ( Thailand - Japan )
Result of Calibration :- {*} Without Adjustment
Serial No. : 15.0187
V815,018 Function of UUC* : Temparature Source
Fresh air setting : Close i during calibration
1D No. : MIC,
UAE.MIC.003/2550 Beginning Finished
T
Submitted by : United Analyst and Engineering Consultant Co, Ltd, RGETF:-ILEn:‘I:;] Y i: ::
3 Soi Udomsuk 41, Sukhumvit Road, fz s - L% )
Bangehak, Phrakhanong AC Supply ( Volt ) 221 223
Bangkok 10260 c: S
- | Ref.Std
Loeation : Microbiclogy Laboratary $ Fosttion :
i 2
Recelved Order : 01 Agril 2024 v
Calibration Date : 01 April 2024 # )’_L c /
Amblent Temperature : (26+10)°C Lo £ 170
Relative Humidity : (50+30)% b
Calibrated by : Man Pattanapongpaiboon
$! f p Probe Installation Details : Dimension of Chamber :
Approved by : - a= 50 cm D= 050 m
Approved Signatory b= 50 com W= 0.64 m
t\) Ponpan Paipim ©= 50 em H= 080 m
(%) Suwit Imjai Capacity = D26 m?

{ ) Kunchit Promgprat

Issue Date : T April 2024
The are fora probability of appr 95%
This certificate may not be reproduced ather than in fill, except with the prior written
Approval of the head of Carp icas 3 Equipment Testing Services.

wenenslumuny wenanslaimuny



Equipment : Incubatar Cert. No.: 24TMB48
Condition As-Received : Used Itam Page: 30f 3
Reference : 2404-00030C-1

- [*) Without Adjustment
Temperature Source

Close
Calibration | Uuc* | Uuc* Temperature Temperature | Overall | Coverage|
Point | Setting |Reading|  stability Factor
(°c) (cylic) (£°C) (ch ('C) k
35.0 350 | 350 0.028 0.13 024 2
Callbration °c)
Point Position
(e 1 [ 2 T 8 J & [ s8ime | 7] & JTeweei] /(3ea
350 | 34.808 | 35.004 | 34.980 | 35000 | 35.080 | 35.095 | 34.921 | 34.636 | 35.002 | 030

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Ti : The liff of ires at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an cbservation time as
passible to the P pattern ar within the chamber under steady-state conditions.
Overall Variation : The Difference of the i and minimum P throughaut observation.
Uuc* : Unit Under Calibration

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

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

factor k, iding a level of of app 95 %.
-o0o-
'
enansluemugu
Equipment : Incubator Cert. No.: 24TMB51
Condition As-Received :  Used ltem Page: 20of3
Reference : 2404-00030C-3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according to direct
maeasurement method with Data Acquisition which connected with Resistance Temperature 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. Traceable Due Date
1) Data Acquisition MY49023932 23LmM122 TPA 26 Jul 2024
2. This certificate is valid only to the tem calibrated on date and place of calibration.
3. This certification s traceable to the Intemational System of Unit.
Remark : TPA : Technology Promotion Association | Thailand - Japan )

Result of Calibration :- {*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
_ Beginning Finished
Temp. { “C ) 25 25
—J;/ REL Humid. { % ) 54 57
2 ! AC Supply ( Volt ) 221 224
-
[0 Ref, Std.
3 g Position : e
i 1 20-16RTD-01
2 20-16RTD-02
e 20-16RTD-03
4 23-16RTD-04
5 | =22-16RTD-05|
-] 20-16RTD-06
7 20-16RTD-07 |
Probe Installation Detalls : Dimension of Chamber : 5 22-10RI:08
S o B 9 (rsf) | 22-16RTD-0A
b= 50 em W= 084 'm
c= 50 om H= 080 m
Capacity = 028 m

wenenslamuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5§34/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX.0-2719-9484

Cert. No.: 24TME51
Page: 10of3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmeart

Model : IPP 260

Serial No. : VE18.0033

ID No. : UAE MIC.021/2561

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Sai Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiclogy Laboratory (302)
Received Order : 01 April 2024
Calibration Date : 02 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30) %

Calibrated by : Man Pattanapangpaiboon

il Sl

Approved Signatory

() Ponpan Paipim
(/) Suwit Imjai
{ ) Kunchit Promprat

Issue Date : T April 2024

The Uncertainties are for a probability of 95%

This cenificate may not b reproduced other than in full, axcept with the prior written
pproval of the heed of Carparate Sarvices 3 : Equipment Calibration and Testing Services.

tenansluenunu

Equipment : Incubator Cert. No.: 24TME51
Conditlon As-Recelved : Used Item Page: 3of 2
Reference : 2404-00030C-3
Result of Calibration :- {*) Without Adjusiment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| uuc* | uuc* Temp Temp: Overall g
Paint Setting | Reading stability Factor
(c) (°cyjecy 1£C) {°G) () k
220 220 22.0 0.039 0.22 0.42 2
440 44.0 44.0 0.048 0.50 0.90 2
Calibration (c)
Point Position i
117G ), 1 2 3 4 5 6 7 ] 9 (ref.) (£'C)
22,0 22008 | 22.034 | 22.030 | 22.021 | 21.746 | 21.608 | 21.668 | 21.668 | 21.846 0.30
44.0 44.267 | 44.602 | 44.283 | 44.402 | 44.004 | 43.961 | 43.756 | 44.000 | 44.205 0.30

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

Temperature stability : One-half of the greatest of are at any one sensor.
T :Tha i of at any sensors and the measurad
temperature at the reference location which are observed at the same time ar at as close an observation time as
passible to ine tha pattern or within the chamber under steady-state conditions,
Overall Varlation : The Difference of the maximum and i INgs i observation.
UUC* : Unit Under Calibration

MNote : The reported uncertainty of measurement was included stability and excludad uniformity .

The reported uncertainty of measurement was based on a standard bya
factor k, previding a level of of approxi 85 %.
-olo-
'
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NBC-TISITISITOIS
CALBRATION 8008

Cert. No.: 24TM308/1
Certificate of Calibration Page: 10l3

This Certificate was issued to replaca to the Certificate No. 24 TM306

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 14

Serlal No. : L416.0614

1D Ne. : UAE.MIC.020v2561

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

Lecation © Microbiclogy Laboratory

Received Order : 10 February 2024

Calibration Date : 10 - 11 February 2024

Ambient Temperature : (2+10)°C

Relative Humidity : (50+30)%

Calibrated by : Krisda Malee

Approved by :

Approved Signatory

{ ) Pornthippa Tameyakul
{ ) Unnopphol Harachal
{ ) Suwit Imjai

lssue Date : 12 February 2024

ies are for a e ity of approxi; 1y 95%

t be peproduced o seept with the pri

T Corporate Services 3 - Equipme

A 0064399

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Water Bath Cert. No.: 24TM306M1
Used Item Page: 20f3
2402-02320C-4

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM ET15 according
to direct measuremeant mathod with Data Acquisition which connected with Industrial Platinum Resistance

Thermometer { IPRT ).

The temperature scala used was based on ITS-20.
Condition of this result of callbration
1. Reference standard instrument:-

Instrument
1) Data Acquisition

Serial No.
MY49001451

Cert. No.
23Lmz7

Traceabla

Due Date
TPA 25 Feb 2024

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

3. This ion is

to the

System of Unit.

Remark : TPA : Technology Prometion Asseciation | Thalland - Japan )

Result of Calibration :-
Function of UUC* :

{*) Without Adjustment
Temperature Source

Heat transfer medium used :  Waler

Environmental AC Voltage Supply
["C]) { %R.H. ) { Valt }
EBeginning of Calibration 24 82 221
Finished of Cali 23 54 270
Ref. 5td.
Roapon 1D No.:
1 N3TP301419
Pl 2 2 N3TP300732
< L=t 3 3 N3TP301420
4 NaTP301421
Siref.) NATP301425

Front
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Equipment : Watar Bath Cert. No.: 24TM306M calibration certificate
Condition As-Received : Used ltem Page: 3of3
Reference : 2402-02320C4
Result of Callbration :-  ( * )} Without Adjustment
Function of UUC* : Temperature Source
Callbration| _ UUC" | uuC* rcl ; Certificate No.: e LT
point Setting Reading Position Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
(c) (*c) (*c) 1 2 3 4 Sref) | (2°C) Address: 3 Soi Udomsuk 41, Sukhumvit Road,
44.5 44.5 44.5 44.516 44.483 44.481 44 505 44.504 0.15 Bangchack, Prakhanong, Bangkok 10260
50.0 50.0 50.0 50,082 50.016 50.008 50.035 50,044 0.15
Calibration Coverage Page 10l 3
S Uniformity | Stability | “_
(°C) Gy Tic) L3 Equipment: Electronic Balance
44.5 0.080 0.048 2
00 adi uib z Manufacturer: OHAUS
Average* : The average of 30 values in each position.
L :The i i af d at any sensors and the measured temperature Model: X623
at the reference location which are observed at the same time or at as close an observation ime as possible
to ine the P jpattern or ; L within the chambar under steady-state conditiors. Serial No.: CIEIEATAS
Stability : One-half of the greatest of d ire at any one proba.
Uuc* : Unit Under Calibration e
Note : The raported uncerainty of measurement was included stability and excluded uniformity. 0.0 UAE.MIC.055/2565
Tha reported uncertainty of measurement was based on a standard uncertainty multiplied by a Order No.: 2402419
ge factor k, a havel of of i 95 %,
-olo- Operation No.: 2402419-001
Date of Receipt: 19 April 2024
Date of Calibration: 19 april 2024

Approved by /

Calibrated by  Mr.Pheraphat Tuanjit
Scientist { Miss Freeyaporn Jaengkarnkit )
Viee t, of L Sarvices
Date of Issue: 23 April 2024 Responsible for the Technical Management Team
The inties are for a of il 95%

This Certificate & issued in accordance with the conditions of acoreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capabdity of the laboratory and its traceabiity to recognized national standards and to the
units of measurement realzed at the comesponding national stardards |abaratoey. This centificate may not 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

Ve

a 1205492
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Calibration Report Calibration Report

Certificate No.: 2402419-001-01 Certificate No.: 2402419-001-01
Equipment: Eleciranic Balance Manufacturer:  DHAUS Equipment: Bectrani Balance Manufactures:  OHAUS
Madel: FxE21 Resalution: .00 o Model:  F1E2 Resolution: ~ 0.001 g
Serial No.: C236754745 0 Nou: LIAE MICOSS2565 Serial No.: (236754745 ID No.: LIAEMIC.055/2565
Capacity: 620 g Capacity: 620 g
Date of Calibration: 19 april 2034 Page 2 of 3 Date of Calibration: 19 Apei 2024 Page 3 0f 3
i Condith Ambient 20 : 03 °C  RelstiveHumidity: 57 0+ B4 % Calibration Results;  (Continued)
Place of Calibration: Room 301, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. i = 06009
Calibration Range: -
‘Condition of Equipment: Gooo Concition
Lo Calibration Adjustment:  Internal Calibration
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based an UKAS Lab 14 : 2018 3. Departure from Nominal Value:
2 Reference Standards:
Reference Standard Model Serial No, Calibrated By  Certificate No, Due Date Nominal Valug Standard Value Awerage Readrg Correction Uncertainty Coverage Facor
Seandard Weight Oass £2 1500 15882 T M23111825 28 November 2024 {03 (g1 f @ g7 *
Instrument Madel Serial No.  Calibrated By  Certificate No, Due Date Uniaad 0.0000 000 000 0.00083 200
Therma-Hygro Meter 08-H1L NFLBTH D15/23 Qualsy Rieborm QR24-452 4 March 2025 : S o a0 i I sy
1. This certffication is traceable to S1 UNIT
5 50000 5000 2.000 200093 200
4. This certificate was certfied only for the instrument we calibrated.
5. This result of calibration wes found sccurate B shown on date and place of calbration only. 0 10,0000 e S — —
lbration s o 20,0000 0,000 2000 0.00053 200
1. Repeatability of Reading: 50 500000 50.001 -0.001 0.00053 .00
100 1000000 100.001 0.001 000054 200
Mominal Value [ g ) Standard Deviation of Reading (9] 200 00,0000 200.001 -0.001 0.0011 2.00
7
30 0000 300 300 0000 300.003 -0.003 0.0018 2.00
600 0.0010
00 99 9399 400,003 D003 D002 200
2. OFf-Center Error: 500 4999999 500.003 0003 00013 2m
Amassof 200 g was placed and moved to varous posiion on pan. 500 5990999 500.002 -0.002 0.0014 200
The balance reading cbtaned is given in the table
4 5 L] Maximum Difference; &
1 2 3 i i ] g3 2024
( g 3¢ g /¢ g 31¢ g »JC g 3I1C g } [ -] The reparted uncenainty of measuremant was Dased on a standard uncertainty multiplied by a coverage factor &, providing &
level of confidence of approwmataly 95 %.
200000 | 200002 | 200.001 0.002
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