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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
Ambient

1 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 24-ACT-077 30 May 24 29 May 25 -
(Acoustic Calibrator) 73246 Co.,Ltd.

2 |Sound Level Meter Laeq 24 hourss Lamax Lasor Lacn Larson Davis LxT2 Innovative Instrument 24-SLM-234 10 Jul 24 9 Jul 25 -
0005286 Co.,Ltd.

3 |Sound Level Meter Laeq 24 hourss Lamax Lasor Lacn Larson Davis LxT2 Innovative Instrument 24-SLM-238 11 Jul 24 10 Jul 25 -
0005290 Co.,Ltd.

4 |Sound Level Meter Laeq 24 hourss Lamax Lasor Lacn Larson Davis LxT2 Innovative Instrument 24-SLM-231 10 Jul 24 9 Jul 25 -
0005293 Co.,Ltd.

5 |Sound Level Meter Laeq 24 hourss Lamax Lasor Lacn Larson Davis LxT2 Innovative Instrument 24-SLM-240 11 Jul 24 10 Jul 25 -
0005290 Co.,Ltd.

6 |Sound Level Meter Laeq 24 hourss Lamax Lasor Lacn Larson Davis LxT2 Innovative Instrument 24-SLM-229 9Jul 24 8 Jul 25 -
0005372 Co.,Ltd.

7 |Sound Level Meter Laeq 24 hourss Lamax Lasor Lacn Larson Davis LxT2 Innovative Instrument 24-SLM-232 10 Jul 24 9 Jul 25 -
0005341 Co.,Ltd.

8 |Sound Level Meter Laeq 24 hourss Lamax Lasor Lacn Larson Davis LxT2 Innovative Instrument 24-SLM-235 10 Jul 24 9 Jul 25 -
0005346 Co.,Ltd.

9 |Sound Level Meter Laeq 24 hourss Lamax Lasor Lacn Larson Davis LxT2 Innovative Instrument 24-SLM-237 10 Jul 24 9 Jul 25 -
0005393 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment

Parameter

Manufacturer

Model/Serial No.

Calibrator

Certification

No.

Date of

Calibration

Due date of

Calibration

Remark

Stack

1 [Pre-Test Console

Total Suspended Particulate
Xylene

Chlorine

Hydrogen Chloride
Hydrogen Fluoride
Hydrogen Sulfide

Sulphuric Acid

Particles Smaller Than 2.5 microns

Cresol
Antimony
Argon
Beryllium
Cadmium
Chromium
Copper
Lead
Magnesium
Mercury
Nickel
Vanadium
TOC

Cobalt

Apex Instruments,

USA.

XC-572-V

1701019

Envi Equipment Service Co., Ltd.

E24-060048

18 Jun 24

17 Jun 25

2 |Pre-Test Console

Total Suspended Particulate
Xylene

Chlorine

Apex Instruments,

USA.

XC-572-V

0803018

Envi Equipment Service Co., Ltd.

E23-12097

24 Dec 23

23 Dec 24




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment

Parameter

Manufacturer

Model/Serial No.

Calibrator

Certification

No.

Date of

Calibration

Due date of

Calibration

Remark

Stack

Hydrogen Chloride
Hydrogen Fluoride
Hydrogen Sulfide
Sulphuric Acid
Particles Smaller Than 2.5 microns
Cresol

Antimony

Argon

Beryllium
Cadmium
Chromium

Copper

Lead

Magnesium
Mercury

Nickel

Vanadium

TOC

Cobalt

3 |Flue gas Analyzer

Sulphur Dioxide
Oxide of Nitrogen as Nitrogen Dioxide

Carbon Monoxide

Testo

Testo 350

2376344

Entech Industrial Sulution Co., Ltd.

G 660610

4 Oct 23

3 Oct 24

4 |Flue gas Analyzer

Sulphur Dioxide
Oxide of Nitrogen as Nitrogen Dioxide

Carbon Monoxide

Testo

Testo 350

60899617

Entech Industrial Sulution Co., Ltd.

G 660614

50ct 23

4 Oct 24




List of Opacity Training Certification for Opacity Mesurement

No. Name Training Couse Train Date Remark
1 Mr.Kannikorn Raso Opacity Pollution Control Department 30-31 March 2017 -
2 Mr.Natthapong Moungchai Opacity Pollution Control Department 22-23 March 2018 -
3 Mr.Rattanachai Laoma Opacity Pollution Control Department 28-29 March 2019 -
4 Mr.Kitipong Sonchayaphum Opacity Pollution Control Department 28-29 March 2019 -
5 Mr.Natthachai Proma-Rak Opacity Pollution Control Department 3-4 December 2020 -
6 Mr.Watcharin San-Ngam Opacity Pollution Control Department 22-23 December 2022 -
7 Mr.Teerawat Tamsuvan Opacity Pollution Control Department 22-23 December 2022 -
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Centificate No. : E24-060048

- METHOD 5§ CONSOLE CALIBRATION
feerficats Nos EZA060048 USING REFERENCE WET GAS METER W-NK-2,5-B-Z No.547425
Puge.: ol 5-POINT METRIC UNIT

CERTIFICATE OF CALIBRATION

Meter Cournle Tnformadioge

Calibrition Canditins

E:I""I::""“"" XC-STIV St Temp | 293 K |
Customer United Analyst and Engineering Consultant Co, Lid, Comsole Serial I Calibrati 1
it ELTTTUIN I e A SERI4-000014 StdPress | 760 | mmHyg |
#1 Sai 41,5 it Road, Bangchak, Phrakh Number | Reference No.
Address " N i
Bangkok 10260 DM Modet SK2SEX Bxromsiric 755,01 mmHg K 0,386
Number !
Deseription of Equipment Caonsole meter DGM Serinl i . C PASS
Number DOZO2ZR | Meter Gamma LRCH] | Console Leak Check ]|
Manuifacturer Apex Instrument
Model Namber © NCSTRV IS A
Run Time Metering Console Calibration Meter
Sertal Number = 1Thms < R T M
I‘ﬁﬁ"; Volume | Volume OI.:::: ?'::':el: Volume Volume ?.::: f:::’pt
1/Comtrol b o UAEEFM 01372564 .
o | Ehpsed | DH | Ioitl | Fiaal | Initial | Fieal | Toitial Final | Initil | Final
Environment Conditions Temperature (25 2)C Pa) (Ve (Vr) (b} (L) (Vwi) (Vwi) (i) k)
. 3 3 e 1 ¥ \ I
Humidity (304 15) % RH #nH | & i = i Lo N - b =
130 2802.112 | 2802.252 a1 Ly 12203382 | 22217160 29 29
Cal Do TeAarmoa 100 | 202252 [ 2s023e | w2 2 | muamien | maamas | 2 2
Issue Date 180G/2024 6.0 2802.39% | 2M02.539 n 32 11131644 % 29
| 260 1802.539 n Lird 22259264 29 0
| 3 1012966 2 | 2234755 2 2
Calibration Method or Calibration Procedure Used ! .J.IE'" i -_’“'" i R = Ciccli s s
| An.o IS0T66 | ISH3.240 k.74 3 2305024 27 27
LIS EEPA Metheod {Ustied St Gvimmenental Pratession Ageocy) ! ! !
T I803.261 | 2803541 33 | 33 11343840
This el s bl 1 mabionial st Which fealse e units 0f memsenint pecording o e Insmaungl Systens of Usis (151 1 4
T4 | 2803341 | 2803821 1 a3 | 2237148 |
Result of Calibration T
9,00 4.0 IR03H35 | ZR04.1 LR} 33 22390668
Thifs seclificate may not b rproduced afher fhan n full except with pricr Writien approval of e Technical Minigses, Esvi Eaquipment oS Nk AR Feorsv s
Service Comgity Lirmiled. .00 o0 | 2R0LITS 3 33 224.26806 byl ey

These repaniod I we dod by 1 coverage fctor ol b= providing u 99% donfidence level

Calibrated by Mr. Sanyn Sangnil Approved by

(Me Mana Fuck

Technical Mu.uy_‘l:r

enaslumuny

Certificote Mo, © E24-060048 Certificate No. = E24-040048
Page :3aof6 Page -4ol'd
METHOD 5 CONSOLE CALIBRATION Meter Cansale bnformation
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425 Console Model | : | | 10:00
oo Ry XC-572-V Date Time FRDA2024 2 St Tem 293 K
S-POINT METRIC UNIT | Number | AM b
= : e e | Console Serial Calibration
Ml‘ll‘ l.' mlormaiion | Calibrution Conditines o Fucturd/Converiiing | Number 17019 Rfeconea No: SEH24-0I1E .Strl Press Te0 mm Hg
onsole {d H ] ~
NC-5T2-Y 3 | BGM Model i Barometri
Number XCEm-y Date | Time 18062024 AM Std Temp 29, K | ok SKISEX p'::::m i3 7%5.9] mmHg Ki 0,386
Console Serial Calibration - TDCM Serinl | 1 e
. 1701019 SERT4-0M01H Sud 760 DGM Serinl Calibration
Number i Reference No. e RO st 0002028 | | Selibration |y g Console Leak Check | PASS
DGM Maodel - Barmmetric 5 . o E * S
Number SKISEX | | Pressure | 'I‘SL,_QI mmHg Ki 1386
Calibration
(HOZI2E | | Mter Gamma (RCT Console Leak Cheek | PASS Calibration e 1862024 Caliboanon Reference Mo SERI4-D60018
it ion Date Meter Gamma vs Flowrate
Hesulny 1000 I
Stundardiced Data Dry Gas Meter | . .- N - -
|
Calitration Factor | Flawrate | [
| Dry Gas Meter | Calibration Meter | Volue | Variation | St & Corr | 0212 m'amin Vurkation (.990
(Varud) | (Qresnai) | (Vo) | (Qwoan) | (Y) (4Y) Qnontiom) | (OHg) | (AHa)
m' mYmin m’ m/min | mYmin mm HO | = F '?S.;_:l'_ig_:\\ |
= 3 RS
nan i3 (NLTH) 1,084 boo7 | o 44706 | -1.37H 0980 B 3 |
z 0.4 >
L 011 955 0008 i 44,893 1,182 g | Rﬂ\ — Giamma ¥
m——— - a2 & Max Allow ¥
; e iy 5. 02 P
[T w016 | 1,986 Ll il | 45,148 0928 3 Min Allowe ¥
no1h w6 | XL (s 0Lot6 | 45,504 4512 = 097 ne7r ™
020 o1 | 0482 1,005 e 46,883 0508 S
.
0020 0019 0T 0,001 o019 47.030 0954 0965
0027 0012 l bo72 -.0s L0260 46.723 | 048 0.960
0027 002 | pbora 0007 | 0026 47067 J| 0.941
0030 | 0268 W29 | 0965 e | 0629 46388 | [T
o0 | eS| e | 00es nai: | bae 46,354 | wam G950 = E e e e '
1 | E 0000 0065 001D DTS D20 0025 0030 0033
0977 | ¥ Average 46075 | \;“_:’Ir
M IR e | Flowrate Standandized & Corrected (m?/min)
Note:  For Calibéation Factor Y, the mrio of the reading of the eslibration meder to the dry gas meter, ncceptable
Toleranee of ||||‘E|vulu:i| values from the average is£0.02, ! Chimadbe Seciid yiioTe
For £&Hg, orlfice pressare differential that equates to 0,75 cfm (00212 m"fmin) at stardind e

prissure, acceptable tolerance of individual values from the average is &



Cerificate No. | E!

Envi Equipment Service Co., Ltd.
LI/Z54 Mo 3, Tumbon Bang Rek Phatthana, Amphur Bang Bua Thong, Nontfmbari 11110
Tel. D98 362 9152, 0B 478 7885
E-mail: sales@envi-cen.com

Page : 5
Meter Comsole Loformu o Cabibeation Conditions Fuotors/Conyersjons
Console Model . = . Lizdbi ..
Number XC-572-V Date |Tm'm 18062024 l AM ﬁTﬂnp 193 _K
Console Serinl Calibrrution
7 sk 5
Nuiber 1701019 | | Reference No. SERBE-06001E | Sid Press Thill mm Hyg
DGM Model ‘ ; Barometric
ek SKISEX | b 755,91 mmHg Ki | ms
DGM Serial || Calibration . .
Number (HDO2028 | L Console Leak Check PASS
Calitratin Die 18462024 Calibirition Referenes N SER244I6001%
Meter Pressure vs Flowrate
00460
0,035
& LT 029
§E 0025 026
BX -
ZE =
.;E_ z Do ‘.'_y“mq
= =
£F oo _~T6
EE 00is
£ o
= 001 bl
405
000 ¢ e e
0,000 20,000 40,008 £, 7100 Rirono 1{KLOOD
DGM Orifice AH (mm H20)
Cuinsaile Serial (i Cunsiobe Muoded XC-372-v

Certificste No. © EI-12097
Page : 1of 6

CERTIFICATE OF CALIBRATION

Customer

Adiiriss

Deseription of Equipment
Munufucturer

Maodel Number

Serial Number

United Analyst and Enginoering Comsultant Co, Lid.

51 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Hanghok 10260

Consnle meter
Apex Instrument
XC-572-V

IRO3018

1B AControl No, UAEANV.I93/2551 /N 0803018

Fnvil C Temy {25+ 2)°C
Humidity (50 + 15) % RH

Cal. Dute 2411272023

Lssuo Dute 24122023

“alibration Method or Cal ure Lised

L5 EPA Method {Unned Stme Envimmmental Protection Agency b

This cemtifiicaic is imezable jo national standsd. which résli the unis of menaremenl aegondaig 10 he imemasanal Sysem of Lsits (15)

Result of Calibration

Thix cessifinme mary 1o he seproduced other fhan w fall wxcapd with grr Writhen spproval of the Technical Mager, Eavi Eaipant

Service Company Limiwed

These ruported mssenininties of messonmmens sse cepanded by 0 coverupe facior of =2, prviding = 97% conlidence livel

Calitweated by

Mr. Sanya Sangnil

Approved by = T

{Mr. Mana Fugkbud)”

Techuical Manger

Certificate No. : E24-{ukig
Page 6

THERMOCOUPLES SYSTEM CALIBRATION

brutlon Conditions

ol &

| Time
1701019 | Calibration Reference No.
| DGM Model Number SK2SEX Reference Thermometer
| DGM Serinl Number Serial Number - 183109105
| Meter Box Model Number JENCO 765 KF
Meter Box Sevial Num bcr_ JC 19777

Cunsobe Thermocouple Simulator
Channel and I — Meter Box Channel Ti
test point 250 | 380 | 930 | 149.0 | 260.0 816.0 | 10380
Stack 250 | 380 | 930 | 1490 | 2570 060 | 10240
Aux 250 | 30 | 9k | 1490
Probe 50 | 30 | 930 | 1490
Filter 250 | 380 | 930 | 1490
| Own 250 | 380 | 930 | 1490
sl 250 | 3o
Tobernnee Hay
Stack L50%  Absalute Meter £ MoMC
Probe - 3rC Exit Lozte
Filter e

USING REFERENCE WET

LenNMIRIAIUAY

Certificate No. ; E23-12007
Page :2of6

METHOD 5 CONSOLE CALIBRATION
SMETER W-NK-2.5-B-Z No.
S-POINT METRIC UNTT

Calthrution Conditinns

547425

10:45 st
nber 242023 | AM Std Temp K |
Console Serinl Calibration i | 5
Nikschér L H0301E Raferance No. SER2I-12040 Std Press Thi mm Hg
DGM Model i Baromutric
25E) P 5,
| Number SK25EX A { Te5.81 mmblg | K 386
DG M Serinl Callbration i
. PASS
Natbher DO 66 Mater Gawma | 0.999 | | Comsule Leak Check A
Calihul Datu
Run Time Metering Console Cap_l_:rnunu Meter
DGM - Outlel | Outlet = Outlet | Outlet
O¢ifiee Volume | Volume Temp | Temp Volume Volume Temp | Temp
Elapsed BH Imitind Final Initiul | Final Imitial Final Initinl Final
(8] (Pa) (Vi) ] o) | (i) (Vwi) (Vwi) (tw) (twid
min | mm HA m’ m? L e m’ m’ " e
130 1650 03050 17 2% 186, Tal06 | 18689848 25 25
1340 13050 L4450 e 27 14689848 | 15703686 pL 25
1L.5920) n 27 IRT.04374 | 18718152 25 15
B 3 28 IS7.18152 | IRT.31926 2s
IR} 1,743 L0230 b1 eLY INT 32082 | IAT.GA2E4 25
0.0 LO230 130 28 % IRT.60284 | IRTHT2VD 25
10.33 To.0 L3 139460 ) 3| 18788578 | 188 15882 | 25 s
HLH Tun 158060 L4760 5 25 [ 8878852 | IR8.43031 | 28 < L}
9,03 1.0 14870 21670 29 1] A, 44084 | 18871052 -1 24
9.2 Lo L1670 L 29 L} | IHE.TIOSZ | IRRATVIR | 24 24




Meter Consobe bnformmntiong

Conifiente No, : E23-12097
Page :3of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Factord/Caiinyerslons

Cosvola MO | yrgrey Date | Time | 24/12/2023 SdTemp | 293 | K
Number 4
‘Console Serial Calibrution e . 760 ¥
Number | 0803018 Refl ce No, SERI-12040 | Std Press 1
DGM Model | - Barometric T5& 1386
Nihes | SK25EX | | Pressure LER ) mmHg K |
DGM Sertal | 30401, CAIDEAHow 1999 Console Leak Cheek | PASS
| Number ! il Meter Gamma ) i
Standardized Data Dry Gas Meter
Calibiration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Varintion | Std & Corr | 0212 mr'us/min Variation
(Vigua) | (Qussir) | (Vo) | Qi) iY) (AY) [ o — ] (AHg) (AHE)
[ m mimin m’ m'fmin mmin mm Hy0
| 0435 | i | BasT 011 04846 017 i 46929 NN el
'_ 0139 | e | 037 0011 0.986 | 0016 L] 46702 3|
:| (AR nols IR (KUY oos1 | 0o LG 45,888 -k 118
T fole LN R (LRI 1981 o.on (XL -I§.‘11 5 -1.091
0218 | a2 | UUTL I ) (] 0019 4680 1674
0278 | o020 | 0267 0019 | 0960 | Ao e 9510 2504
I 0,279 0.ax7 | 0,370 o6 | 0907 | EIRLIES 026 Abddl -1.563
ooz | e 0026 | 0.963 ALANNT 0326 46462 0,545
(i) L3l L.268 0.0xn 0954 A6 030 .ot -0.313
0281 | o3 0.267 003 | 0951 010 0030 46,840 AL 16
I AN
b 25
0970 | ¥ Avernge 47,006 Avongs |
Note:  For Calibration Factor ¥, the ratio of the reading of the calibration meter 1o the dry gas meter, acceptable

tlerance of individunl values fron the averige is $0.02.

For &Hy, orifice pressure differontinl that equates fo 6,75 cfim (0.0212 m"/min} ar standnnd temy
pressure, scceptable tolerunce of individual values from the average is 0.2 inches (5.1mm) B

Calibration Conditlons

Certificate No.

wnaslua

L E23-12097

Page :5off

FactorsTanveralons

Console Model | . i1 | 10:45
7. 9
sl XC-5T2-V | Date | Time l n2202y | A Sid Temp | 203 K
Console Serial | Calibration i 2
 Nisstor (803018 iy No. | SERZ-I040 St Pres | 760 | mun Hy
DGM Model : Burometric Z 7
Ny SK25EX 6581 | mmbg | | K 1386
DGM Serial | Calibration "
Number 00009766 | | \L s 0,999 Console Leak Cheek | PASS
Lnkibration Dt -12-2023 Calibeution Keforemoe Na. SE]
Meter Pressure v Flowrate ‘
0.040 |
0034
(A3 0030 |
is 1
E E 0,025 ot I
= —
e -
0020 b
§ 3 T
o .
E E 0.015 TG
._é = ‘J'I
T oo
!
DA |
|
0000 — = I TP e
1,000 20,000 40,000 60,000 H0.000 100,000
DGM Orifice AH (mm H20)
Consiile Serisl [T S ke Model X237V

IUAU

Merer Console Information

Certificats No,

+ E23-1 2007

Pape ‘4 afb

| Consale Model R
| sy | | 4/12/2023
| Number XC-572 | Time un
| Console Serial | Calibration
Ndaboy N8U3018 | Raferemee N, SFR23-12040
| DGM Model i | Barometric |
5 :

Nicnbe SK2SEX | | b ciure 76581 mmHg | Ky 11356
DGMSeral | gpppgnsq | | Colitemtion 0.999 Console Leak Check | PASS
[ Number | | Meter Gamma | — L
| Calibraian Date 24-12:2023 Cilibeation Refeence No: — SERI3-12040
Meter Gamma vs Flowrate

| | o ¢
| |
] |
| o0 | -
|
= G950 |
z 0.981
£
£ \ —e—Cinrmma Y
S 09 | \ » Max Allow ¥
E Min Allow ¥
= 0pes 0965 N
0,960 \
\ |
0.950 0952
0,940 - —_——
0000 0005 0010 0015 0020 0025 0030 D038
Flovwrute Stadardied & Corrected (m'min)
Cimsale Serinl DROHIN Consale M) NC-ST2V

EES

THERMOCOUPLES SYSTEM CALIBRATION

Culibration Conditions

Sampliog Syntem Equipoient Dnformution |

Certificute No.
Page

E23-130487
choflf

Console Model Number XC-572-¥ | Date | Time 24122023 | 00:45 PM
Consale Serial Number i 0803018 | Calibration Reference No, | SE oo
DGM Madel Number SKISEX Reference Thermometer DIGICON

G M Serial Number (09766 Serial Number 183169105

Meter Box Model Number JENCO 765 KF

Meter Box SerialNumber | JC16095 | |

Console Thermecoupie Simulator

Channel und [

Meter Box Channel Tempersture Resding ( °C )

testpoint | g0 | 250 [ 380 [ o0 [ mo [ 2600 | 3700 [ as20 [ sva0 [ men | wase
Stnck -17.0 | 250 IR0 94.0 | 1500 | 259.0 | 3710 | 4820 | 5930 | RI60 | 10380
Aux 250 | 380 | 940 | 180.0

Probe [ 1500

Filter -17.0

Oven - - |

Exit 70 | 260 | 3o | |

T e B

Stack + LS0%  Absolute Meter & A0C

Probe + 304C Exit + 10N

Filter « X0°C

nans AN




ENTEECIH Calibration Certificate ENTEC I'-| Calibration Certificate

P 8

e

e
Certificate No: G s60610 Certificate No.: G 560610
Date of issue : 05-0ct-23
Standard References  (Table 1)
Instrument description i Gas Analyzer
Instrument model t  Testo 350 New Standard Certificate No. Wendar Due date
Conpolunitssping: b Ocharlen ~ Owpgen (02 ) 2458 % Vol 4218721 Linge 0Sepds |
Instrument serisl mo. 1 023763447208 Owygen | 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Now-26
1D no. orcontrol ne. 1 UAEEMAZL13/2555 Coeygen { 02 § 2602 % Vol CG-0041-22 Himit 10-Feb-37
Manufacturer 1 Tesm SE B Co. KGaA Castion maiawde ( CO ) 80,14 pom CG-I040-22 Mimt 14-Feb27
Probe descriphion . Cartion manadde: ( £O ) 302 pm 1915123 Lincle: 16-Jur-25
i ) Carbion manaide { €O ) 1003 ppm 2584123 Linde 156025
Prabaiay 3 ftrogen Dioide { NOZ ) 30.34 ppm 2700772 Linde 224
Probe serial no. g s Ttrogen Dicoads: { NOZ ) BO:96 ppm 240731 Lindle: 26-Jun-24
Customar nama UNTTED ANALYST AND ENGINEERING CONSULTANT €0, LTD. Mitrogen Dicoede { NO2 § 201.9 ppen 1975723 Linde 17-uk25
Customer address 81 501 UDOMSLXAT SUNHUMVIT ROAD, BANGCHAK PRAKANONG BANGKOK 10260 Nitriz: Owicke [ NO ) 30,01 ppm CE-0014-13 Nt 19-Feb25
Nitriz Cixice { NO ) 1515 papeny 016473 Unde 22-Jan-25
" Mitric Civci { MO ) 322.5 ppen 1941 Linde k25
Totsl peaks fTadnoe Y I Sulphur Diowide { SO2 ) 50.36 ppm 2004/23 Lt 7S
Receiving no. 1 L2324 Suigtur Dioxide { 502 ) 1008 ppm 3507722 Linde O N34
Receiving date. ] Suphur Dioxide { SO2 ) 600.8 ppm 200323 Lings. 173035
Parameter of :  Gast Chyger 2498, 10,04,41.02 Yvel, Carbon Monoxkle B0, 14,302, 1003 ppem, Moasured room conditions
Nirogen Dicodde 30,34,80.96,201,9 ppen, Nitric Cosce 30,01,151,5,322.5 pren, Temperature 235 C Homidty 867 ShRH Pressure 10025 mbar
Sulptuir Dicsice 50.36,100.8,600-8 ppen) Calibration conditions
Condition of UUC. r bsed Gas Tempesalis 23 c Fowrate ;1100 mijmin Gas pressure 10194 mbar
Ambiant condition 1 Al of the Measument wane caned cut the: stabilized |aootary = Results (Without {Table 2)
Tamparatura =L Porameter of Standard B o Error ity
e = Values uuc 1£)
i R o2 (%) 2498 253 a0z 0.5
Calibration place 2150 A7 Yaek 45, Laks, Bangkok 10210 02 (%val) 1.0 1009 0.05 0.0
02 (%) 202 2141 B0 .30
no.t s wioes calibrated by comparson with Stedard Gas mixture according 20 {porm) Lo i 056 0
Qo (pptm) 302 02 [ a0
o catbation Wk Instruction no. WICL-28-C o {pam) 1003 1000 3 12
NOZ (pom) 034 8.2 214 80
e calityaion Cortiicale expnded uncortiiy of meassurement i Sttt 25 e standd UICENNY of measit NOZ (pprm) E 79,4 -1.56 a0
Multiped by coverage factar k=2, wingh for @ Ao oistrDulion comesponds i Eoveraie srotadiity of approvmalily 955, NG (ppm) 2019 0.8 -1 12
This pertiticate is apeviedt ly fe e ok fest Encnvminal conition: x (o) i 13:3 ?1’;1 4
Thus Cafibration Certificat may ot b reporibced otfer har in A Sxent Wit (e penmisson of the isung Bboratory. m{wm.}] ey s 7% e
Calivation cortifcales without Sative and se no vl and The resuits riate ool to e fems testea/cabiratee 507 topm 50,36 5 e 60
This calibatron cerfifisde cbcuments ine frisceluiily fo natomael stads, Wi maiae massureynent Soooviing o the S0 (ppm) 100.8 1 0.2 B0
Iternaional Systen of s (ST |_S52 (ppm) 500.6 50 0.8 bx]
il ealieation ocn Remark ¢ L emolimet = 1 %yol. { pmalimol = £ ppm,
- End of Report
Mr, Kwanehal Khamdoung Ph Mongluck Wangsethee
Calibration Technician Technical Manager
FM-CL-08-C Aev Pagr Lol tssund Date 26/02/18
FM-ELO08-CRlov. 5 Fae 2 3 esued Dt 2602416
. '
Etech Ikt Seten CsL 1. wnanslumun enaslumuAN
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ENTECH Calibration Certificate ENTECH Calibration Certificate
preim iy 2t
Wi o I E W 13 CuLdiaToh aixt
R W
Certificate No: ¢ ssos14 Certificate No.: G 660614
Date of issue ; 06-Oct-23
Standard References  (Table 1)
Instrument description  :©  Fiue Gas Analyzer
Tnistromvent modal P Testn 350 New Standard Certificats Na. Vendor Due date
Control unit serial no. 03099402/701 “Goygen { 62 L408 B Vol BisE e s
Instrument serial no. ¢ 60895617701 Coygen (02 ] 10.04 % Vel CEMS3-2E Himt 18-Now-26
10 no. or control ne. UAEEFM, 007/2560 Onygen (O ) 21,02 % Wl CG-0041-22 Mimt 0-Fen-ar
Manufacturer T Testo SE & Ch, KGaA Cartian monowide ( C0 ) 80.14 ppm CE-0040-22 Pt 14-Fab-27
Caron monowde { €O ) 302 ppm 191523 Lirete 16-un-25
Probe descriptios
& Caron monodde ( £ ) 1003 ppm 2584723 Lindle 10525
Frota modal k2 Mitragen Diwdde { NO2 } 30.34 pom 70322 Linde 22-uig24
Proba serial no. P Mitrogen Diswide { NO2 ) BO-56 ppm a0/ Lingle P6-Jur-24
Customer name & Unded Analyst and Enginsering Consultant Co,, Lid Mitrogen Digsdde { NOZ ) 201.9 ppm 1975723 Linde: 17-3u-25
Customer addrass 81 5oi Udomsuk 41, Sukhumit ReL, Bangehak, Phrakhanang, Bangksk 10260 Nric Cuide ( NG ) 30,01 ppm Ce0014-23 Nirmt 19Fe-25
Neric Caide { N ) 1515 ppm 016123 Lnde 22-3an-25
Notric Oode { NO ) 322.5 ppm 1674/13 Lnde 1725
Yotal peierolonithiaati 5 Shues Sulphur Digwade { S02 ) 50,36 ppm w0823 Linde 173025
Recaiving no. + La3ames Sulphur Dicnide [ 502 ) 100.6 ppm 350722 Unds 19 New-24
Receiving date, 1 MGep3 Suilphur Digaicle ( S0Z ) 604.8 ppm 20033 Linde 17Jul-28
af 1 GG CyGen 2.498,10,04,21.02 Sovol, Carbon Monaxide 80,14,302,1003 ppm, Measured room conditions
Witrogen Dicivide 30.34,80,96, 2019 ppm, Nitric Cice 30,01,151,5,322.5 pam, Tempefalire 1 J1 co Huwdly D067 WRM Peiee 10084 miar
Suighir Digxdde 50.36,100.8,600.8 pom) Calibration conditions
Candition of UUC. Used Gas Temparatre 1 'C Fewrate 100 mlimin Gas prossure 10194 mbar
Ambient condition £ Al of the Moasurment ware caried aut the stabiized labotary el ST
Standard Mean of Uncertainty
Temperature 12325 9C Parameter of Standard Error
: Values uuc 1)
PRy E 554 15 A 02 (W) 7408 248 0018 015
Callbration place 171121 S0/ 7 Yosk 48, , Bangkok g i o il £, 8.8
e - St wgaInnn 02 {Wovr) 2102 2110 0.08 0.3
i z €0 {ppm) BOL14 a1 086 EL]
ne.:  This wars callbratea by comparisan with Standard gas miture acgording €0 (ppm) 02 304 2 60
o eafibration Wik Tnstrudtion no, WI-CL-28-€ €0 (ppm) 1003 1004 5 12
Oz {ppm) 034 82 A4 80
mmmw:«mdmsmwummmdmw NG {ppm) 80,96 ] -0.46 BO
Huitiphied by coverage factor k=2, which for 3 narm i o 5%, N2 {ppm) ma 7 28 12
8 ot o o e A S o, Noloom) S -] o a8
Tiis Cabieatiovr EBrtitlcare may Rl e rrpvehiceed offer S i Al Secend with the permisson of the siehg iabonatin: MO {ppm) prrds £ «n'.s !IZ
Calitation ceriifcates withaut signatue and S not vl and The rasults raiate anly frr the items testegcatibated, S02 (papen) 5036 st -036 &0
TR caltiation coniicte GOCmETEs are finebilty to naona steingnd, wiich realie mSSIVEmENE Sccng [ the S0 (ppen) 1008 103 22 B0
Intermational System of Units (51) 502 {ppm) SO0 506 52 13
Date of calibration 05-0ct-23 Remark : 1 cmolimal = 1 ek 1 genal/mel = 1 ppm.
P . /(, W End of Report
Mr. Kwanchal Knamdeung Mr=: Mongiuck Wenosetbee
Calibration Technician Technical Manager
FRI-CL09-C Ay & Page 162 i Dirte 6/T02/16 A EL G e Sage Lot 2 s Ci1e 2570316

Entech Industrial Suh_lﬂm O'D.Lnd.
) 1721 B T Wanok 28, T

Entech Industrial Sobution Co,ltd,
1T/121  Sal Ngwangwar 47 Yark 42 Toorwsorzhors. Lok, Bangkok 10210 THALAND Tol. 0-2778
Thix 10| 01 CEEFE0IHE) s sntechsn it

guorgl Lk, Banghck 10210 THALAND Tol O-2776 &m‘ ,.ulllmnpﬂnpu o1 <2 Y
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NNUYATIVE INSTRUMENT CALIBRA TION L AB

INNOVATIVE INSTRUMENT ABRATION LAB
0 SERUMENT 0. 110, HEAU UFFICE NUVATIVE NS TRUMER | COL 17D, READ OFFIC
WV AN R
SV Wi SLNTINAKUR AMBUN BARNG RAED 36 MOU (5. 501 SUNTINAROR MBON BANG RAEO - .-
ACCREDITED - WIS BN Sumigene Soha A C o opE D
. o BRATION LABURATORY AL BRATION LASD
16714 25 10-2116-286 (660-2116-7140 Aczoe1
Page 10f 2 Fage 2of 2
Certificate of Calibration Certificate No  24-ACT-07
ustomes Request No Reg-2024-1138
Natne NITED ANALYS1 AND ENGINEERING Certiticate No ACT-( Nound pressure levet alibration Results - Without Adiustimen
ONS A ) ) Request No  Reg 2 Canbration Kange Without Adj ) 1} dB uncertamey | Acceprance
Addiess £ 51 Sui Udoisuk 4 1. Sukhumvit Road, Baugcehak, Prakanong waB) Measured Deviated value Measured Deviated value (=dB) Ciass | { =aB)
sangkok 10260 )4 dB ¢ 1000 1. 938 0 3 0 )
31000 1380 020 = B o v
Unit Under Canbranon Uetais dE 00 Hz
Vieasurement ite Acoustic Ualibrator Class : 1
vianufaciurer 1SVAN LEK Range va aB 1o Hz Krequency of Sound pressure level
Model 1SV 35A istrument Sta B Calivration Range WInou Adjusunent Aujusument Ulicei tainty | acceplance limit
Serial Number 173246 (Hz) vieasured (Hz) [ideviatea vaiue | Measwicu (Hz) | Deviated value (E%) ass 1 %)
n  UAE EFM. 10472561 Ja dB 1000 H7, 0.0 )00 = ).C 0.70
1 AR /1000 Hy 000 00 )60 ).0 070
Calibi ativn Livii i and Details
lewperatue 2
5 0 %RE i ou Harmunie Diswr tion vlus Noise of Souid pressuie level (THD+N %)
Hurmnidi £(50+ 20 %
3 £10.0 hP. Calibiation Range Witiout Adiusii Adjustment Uncertainty | Acceptanece nomt
Baromerric Pressure 1013 5
(Nz) Measured (% Measured (%, (E% Class 1 (+ %)
ca Dat wviay 2024
brat sal ) May 20 94 dB/ 1000 Hz 0.09 )N
ibration Ua 30 Miay 202
. . \B i Acoustic 114 dB / 1000 Hz 028 - A
-ation of Calibration o
Calibration Procedure house method €P-ACT-02 based on [FC AU42: 2017 Flecimoacoustics - Souna caiiprators
Note :
Reference Standard Mindel Serial Numner Traceante Due ¢ alibration Maxium-permitted
Sound Calibratc SV 35A 8076 EEI §1 Viay 2024 Function .
Uncertainty of measurement
THD Multimetc 015 047 6s NIM1T o tanuary 0 =
sound pressure leve 0.15dB
Traceability : This certificate providoes hility of to d national standard, and to the Frequency WD
. . - . tal distornoan+noise 1.5GY
realization of the international System of Units (SI).
- Acceptanes Timit was TECA0942:9017 (s
Note
« The calibration results exclude the calibrator pressure cnrrectio
he revoited uncertainty is based on standard uncertamty mulliphied by the Loverage Factor providing a leve: or contiaence
- The calibrat spheme valume corre
approximately 95 %
Calibrated By : me Approved By : A3 End of Calibration

Mr Noppador. Luangar 1 Pactt Miathavomn

Service Calibration Engineer Calibration Engineer Supervisor
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Certificate of Calibration BT 24-5LM-234
et N Hieg-2024-1441
Custemer ; .
N ~ 1. Indication at the check fraguency
Name UNITED ANALYST AND ENGINEERING CONSULTANT COLLTE Cortificate No 3 24-5LM-134
U Serting Nomiinal Before Adjust After Adj Aroeptance
Auldress 81 t0i Lk 1, Suikhm s Rond, Banpchak. Frakmong. Saghik Revqueat Mo : R 2023-1431 n = ERTAINTY
FAST AL 37-1239 Lovel e EHR e ERR Limik Resull
1080
Calibrator Seiving (E1) (o] 8} idRy (L) (ol di)
Ul Under Cabiba athen Drtalls
- =t 10061 s 114 A 113,76 T i 1148 04 0 am Puss
Memsurement isem ¢ Souml Level Meh Micraphone Class = 1
bl Sinernii N bl sesaltiviny wist sstuhlisliod sy the use of Scumt Calibestos Hrand SYANTER. Model §Y 540, S50 16070
Manifisaures 1 Lasan Bavis Macruplwme Moddel © 375HO2
Madel ama Microphang S0 | 011740
Sl Wamber I0S2HG Freaimplifler Madel © FRMLATIN 2. Self-generated noise, Microphone installed
1 2557 el S L UL Serting
i LAEEFM L2540 Ireamplifice SN USHIET Messared | UNCERTAINTY
FAST /37139
Resolutinn LA Insrommang Stamas © Laed
UUE Weighting ) Lty
Calibratinn Emvirsnment and Detsily
A i3 LA
Tempavaiume NEEIC
Humidiny 500 MR < 20 SRH 3. Salf nolze, Microphone replaced by the electrical input signat device
Baromeirii Prsssre 101 bl 4 00 LUC Seting
Memsured | UNCERTAINTY
Revived Duie 1 Juby 3024 FAST /33 3
Culibeated Dot 10 Juby 2024 UL Weighting (B} {2l
Culibmition Progudure Treebuwine imethond CT-SL M1 I o TEC 610723 2001 Elestmavnustics - Sound kvl musers - Part 3: Puriodic te=s n 31 o0
Lucathm of Celibrathn Lahy Acomstic [ Jna (30
Reference Standurd Fa us AL}
Iesrument lirwnd B! £ e cullbmian [rmcebilisy
o, Acoustic signal test of frequency welghtings |Without Windscrean)
Standurd Micraphiooe GRAS ADAN 1NH2T3 20 August 2024 GIAS e [ L
Dgviatinn from varimes Frequency Aceeplance
Muhiireguescy Caliboutor Quest Questcal EF AR 20 July 2022 s1 UUC Settimg UNCERTAINTY
Wilghtbog ltespume earve Limit Ty
st i i 1 del X { Flectric B
Aaler Coenerasan Svanik Svandid] 111 B Cleanber 224 W Elestric e A = =
(4 i) (£
ke ST1 Senting (0 idR) [l
The reguirted jincertaingy s hameel on standard unicertaingy mltiptiad Wy the Coverage Tachn & =2, providing o leved af confsniee appmaimicly 25 % 135 1 oo 01 i .60 LS Pass
1000 e o i 0n wa 1 P
40001 12 12 2 080 10 Paus
B0 Tz 7 13 2 nm 50 Pass|
Calilruted By ¢ i Approved By ¢ kL
e Poappardoss | wangan Me. P M
Seryace Culibrution Fngineer Calibwarson Figenoer Supsrvisie

Fssur Dhate : 10 haly 2024
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Hogquest No. Mog-2024-1433

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

VUE Setting Dhesiatinn franm vasisis Frequemne Arcuplans
UNCERTAINTY
FAST /37130 Welghting Respons corve Limit Rl
ST Setting A ldmy ey =y {+altiy
0l 0l [ o 24 Pisis
124 1k ol an o 15 Fau
280 ] W ol 18 s
410 e Wiy i il 14 Fisa
1000 T (] 0o 0 .20 (1] T
2000 M i i afr 24 P
AN (] uo i i Pas
R T ] nn o 50 Pass
VKR e un ay a +5, -INF Puse
B, Frequency and Lime weghtings at 1kHs
UL Satting T Mensureil Acceptince
NCERTAINTY
FAST /57100 HEF ERR Limsit Result
UUC Wlgkting {an) | (] (dn)
A Lo 1 o 020 [
0 Haon 14 (1 2 30 Puse
z (e 1 0o (1] Pama
UL Setting sTD Mensured Accepiance
UNCERTAINTY
A REF e EMB Lt Meruli
LUC Time Respany (i {dny (L)) L diy (S 1)
Fam 1140 (1] e Pasal
Blow a0 140 no i P |
Ly 1140 0 i Pasl

e AORATAIAAUAN

VAT S0 i 1 S i 3

TNROYATIVE TNSTRUMENT CATIRATION | AT

O ATIVE INSEREVEST OO LT REAR ORI E

8, S0 AT PARINIES ] EAMITS I

L SAKK

AN 1N

AP 11 THAN AR

Cernficae Mo ELM-234
Requesi No Reg-2004-1353
4. Level linearity Including the level range control
VUL Serting 5T Measured Acceplancy
UNCERTAINTY
FAST /A REY e ERR Limit Rl
UUC Hamge (dm dny ey iy i+ di
anda 444 i 1 (.
714 n
14 a0 o LI Piss
10. Tone hurst response
VUE Sattimg s Antlelpared Menwarvid Actepiange
URCERTAINTY
A 3139 Tanrlrars! Rel v ERR Limit Remilt
VUC Time Respoar {ms) () am dn 1+ oty {2l
0 135 4y 11 "W s
Fist 2 (FLT] {815 Ard Paa
Uz {(ie) () 414 =
oo 1286 1285 41 1 Pass
Sl ([521]
2 a0 (] 411 VLI, £ Pass
o0 190 190 LE 1 s
LlaE 2 o o i QY] Pass
08 i W 12 e Prgs
11. Peak C Sound level
VU Serting Autheiputed Meusured Aeeepiunce
UNCERTAINTY
FAST/L ) 98142 REF xR Limit Hasaibt
ST Setting Ly Ty (L) = am {2dm)
Camphet cyile (Ey 1365 4100 W [
v holf Lycle 1304 1362 1200 010
Megative half cycle i 1362 420 an Pass

s vefatend il U0 e it ealbhrmmeed The eresilisss aliall wed is sypmiahusd cacer b fll, i

........m\.u-«bsnmsflaimqu

T 0E Mirw  Twi  434

NNV A TIVE RS TTRUSIMT CALTIRIATION | AR

AT IVE IS T MEST 000 LT EAD O I

WIS ST TN ARLI 1T TAMBGIN BN R ALD

AMTIHLE ARG PR SARH T FEAR AN Tl a0 HANLA
i R2E AR EAN o
Page 47
Certifican No I5-ELM34
Riecguest No R 20034- 1453
7. Long Term Stability
VUL Setting Memnured Mcceptanee
UNCERTAINTY
T/AA10 e Limit Resubt
STD Setting i) [y {4 iy
Inisial nao
Fimal 1an
Phreviuted o 00 030 Puss

8. Level linearity on the reference level range

UL Surting Amtleipated Dresiating Aeceptance
UNUERTAINTY
FAST /A7 3T-118 HEF (RS ERR Llisin Meesuly
SThdn (CL1) famy (dB) By m

190 % 1340 00 (B Pass
1400 1 1340 i 11 P
12004 1 1240 L (8 Pass
12400 124 1240 L] R Pass
e 1w 1% un L Pass
114 (AE] Hao L] 1l Vs
1800 i i un " Pass
10,00 (i 00 1 Pass
w00 ] g " [
W u wan i N Pz
00 ] Wn i i [
(T " (1] 1 (8] L Pans
=0 " o] i il Pasx
TG Tl o ] & Tham
i w0 L] ] 1 Pasa
00 ™ a0 I X Vo
T ] £ e 1 Ty
a0 4 L) (L] (8] Pass
00 0 g il 1 an
Sy # “n ] i Paw
w00 @ 4Ly &} " Pam
& @ 21 i i
i an a4 04 1t Pass

Iy s e b ssfihiomesd. The
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AL JEARA G PL LSRN T PREARK A% TR EHANAN i i Bumepus dike

(IH S| AN 2T
-\nur Tl
Cenificae No M-23d
Risquest N Rig-20124-1453
12. Dverload indication
TUC Setting Measured Agpipianen
UNCERTAINTY
FAST /A /37128 (R RS Limit
ST Setting ity (EX 1]} {2 dm)
Peitive inc-half cycle 1853
Negative ane-half cycle 1244

Deviulad ol 020 (3 Vs

13. High Level Stability

TV Setting Measured Agerpinnes
UNCERTAINTY
FAST/A/XT-109 e Limit Tevult
ST Setting Attty |+ it} (E31]
Initia| )
Fimaal
Drevinted [0 LA a0 Pasa
Nate ;
Maslmum-permlited
Function
Uncertainty of messarement

| Inufigatiom it the enléhration check fequency Wt applicable
2 Seli-generated noase, Micnophoti insial ot applicahle
1. Sielf-penerated noise, Micnphune neplacid hy the elostrical input signal device ipplicable
4. Aeiustle sigmal lesi of ety welghtings ai 10 He o £ kil e

4 Acvustic sigmal fedl of freqncy weightings at > kHa w 10 itz 170 JF

& Flevirical signal teet af frequency weighings, Weghting netwoek respome it nelativg | iz, .30 di

i Frogueny and thne weightings al Ll te 120 48

7. Lomg Term Seabilisy (T

M Level bineatity an the refermee lovel mnge .30 4B

1, Larvel lmoanity incisding the level mmpe contral 0,00 48
1k T buurst rspiise 030 di

11, Preak © Sund level 034 di

12 Orverload mdication 0.25di

13, High Level Seabifity o.10dR
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Phexiium Bl fnr Statwments of Cenfurmby
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Cenificane S {2
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1. Indication at the calibration check frequency
VN Serting Neminal Belore Adjusi Alter Adjast Adcrptancr
1 WTAINTY
FAST A1 AT10 Lavel [AES (ST (ETH EHR Liny [
Callbrior Seiting (i [ fim n (] 4 my (4 ang
10y Be | 14 G5 1ATs Hna i 1w Hiog 420 fan Fus
N Abveitbuae seralis ity was exsabilidhad by the e of Sound Calibraiie Hranid SYARTER. Madel BY 254, SN, £51170
2. Self noise, Microphone installed
vt ting
Memsured | UNCERTAINTY
VAST /47139
LEE Welghting it L= din
A 244 (1)
3. Self: noise, Microphone replaced by the electrical input signal device
. Wicrophons replaced by the elecirical input sign
VLL Setting
Measured | UNCERTAINTY
PAET 37 3
LU Weil (=dlm
A 34N 010
f; 24l o0
’ K6 (IR
4, Acoustle signal test of fr ¥ { Windscreen]
s iution fremm varbous Frequeacy Acerplance
VL Sty UNCENTAINTY
Wedghthng Mespuiis eurve Limit R
FANT/ AT-138 A - x
1oty 1)
HTI Ketring (e
134 U il U1 00 13 Fam
1N iz b (1] iy B [ Fas
AN Ha L} fid i EL L8] Fass
W M ns ns uy o 0 Faml

The t Iy fu e i The s et ™

e AOARNT LIAIUAN

LTI LN B i b ke S5

S A LTV I LA N L LA LI L Al
ARSI A FIVE BT € L AT e
= UM 1 TN ST TCAROTON | AT A% AL,

AR DA PR SANIR L P ARLAS PR 1L TITALL A%

L OB TS AN i 3 TR

Certificate of Calibration

Cissluimer
i UNTTED ANALYST AND FNGINEERING CONSLILTANT C0LTI Certilleste Su
Aihdves 1 Sol Udomuk 41, Sulhimvil Toad, Wangehak, hakanong. Banghd Teguiest Mo ¢

(N
A'mit Uniler Calthrotion Details
Micrapbane ¢lam | &

Meunaremen fiem S Lyl Meter

Masfsctier Lursis Davis Microphane Model - 175404
Mhade) 1412 Micrppheome SN 15IRST
Serisl Mumbr A0 Freseplifiir Midef - TIMETIIH
o AT IR {2402 Freuoplifier 3 - HSITT
Resilaicn 0l un Insstument Sinivs - Used

Calibirating Enyieonmsent and Uetnils
Temmernie: iy e S H
ity ) WRH = M NRH
Burametiic Prossiire (LIRS SR
Recetved Lz 2 Juky 2024
Calirated Tt 11 July 20ta

Calfbration Fricednt Terbousa mocthil CPSEMA based om FEC 8167223 1 200 1 Blevranconstics = Sound leveel meters « Fart 30 Perindic sty

Lawagiom of Calitenlion Lad Acoustx
Meteremee Sunmdard
letrurticnd Beaml Mirel SN Thue exfibation Tracehifity
Stunidard Micripime GRAS AN (LEegl] 30 Angust 3034 LHAS
Mustiifhrguency Calibmaicoe Qi Questcal FFAGMG2 3 26 Judy 2024 TSI
Autho Grersranir Sramck Suamdih| (311 § Cxteier 2024 WK Fiechte

Ttie reprriua] iméertamy bn ised b stasdsid uncérmaingy inudiplied by the Coverape Pactor & = 2. proviting = leviel of confidenti: upprovimaiely 93 5%
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Mr. Moppadon [iangur M. Pach Mathavern
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5. Electrical signal test of frequency weigh network respone with refative to 1 kHz
VUC Setiing Deyludlan fram vurisus Freguency Aceeptane
UNCERTAINTY
FAST 37 Walhting Meapene curse Resuli
ATD Sitting. A ldiy 1wy Lyam) =B
A He "y -0, S n use
134 Hs o) an 0l 14 Puss
0l -1 an ht 1= ors
8000 11 1 i al 15 T
F10 e i (o ol 0 L Pusa
B i (1 i il 0 P
a0 1 i [ i 11 fhada
00 | e 11 0 w <p Tt
TR T ot A i 5, -INF l'nas
6. Frequiency and time weightings at 1z
LLC Serting STD Mensured
ESCERTAINTY
FAST ( 3130 REF e ERR Besult
UL Wekghting iy i) fan (=dm i dn)
A 14w 1Han i (B} Pss
« 1am o an 0.2 020 Pt
z 11400 a0 i 20 Tusa
VL Setting ST Measured Accrptanee
USCERTAINTY
3-1a A HEF (AR ERR Liml Hesulh
VUL Thne Mpspane um (umy Ly {2 dB) LEL 1)
Famt T 40 w o sl
Sl (IERE]] 140 an 0 LAl Passd
Leg 114,00, 1nan oo i Pas)
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List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer CHROMIUM HEXAVALENT (Thailand) Co.,Ltd. Checklist
COPPER
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |DO Meter BIOCHEMICAL OXYGEN YsiI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9 Jul 24 8 Jul 25
Report
8  |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
BACTERIA Association (Thailand-Japan)
10 (Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Te Preventi 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) RATIO
TITANIUM
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer CHROMIUM HEXAVALENT (Thailand) Co.,Ltd. Checklist
COPPER
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |DO Meter BIOCHEMICAL OXYGEN YsiI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9 Jul 24 8 Jul 25
Report
8  |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
BACTERIA Association (Thailand-Japan)
10 (Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Te Preventi 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist

Spectrometer(ICP-OES)

RATIO

TITANIUM
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List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
11 |SCT Meter CONDUCTIVITY Ysi Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
13 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24
Instruments(China) Association (Thailand-Japan)
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 2 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 [DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9 Jul 24 8 Jul 25
Report
8  [Hot Air Oven TOTAL SUSPENDED Memmert UF55/ B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 [Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist
'Spectrometer(ICP-OES) RATIO
TITANIUM
10 |pH Meter pH Horiba LAQUA-PH210 / HAOD0082 technology promotion 24CH727 19 Jun 24 17 Jun 25

association (thailand-japan

United Analyst and Engineering Consultant Co., Ltd. (UAE)
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List of Instrument Ce|

ates for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of
No. Calibration Calibration*
11 |SCT Meter CONDUCTIVITY Ysi Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
13 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24
Instruments(China) Association (Thailand-Japan)
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 2 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of
No. Calibration Calibration*
11 |SCT Meter CONDUCTIVITY Ysi Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
13 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24
Instruments(China) Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025
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List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9 Jul 24 8 Jul 25
Report
8  [Hot Air Oven TOTAL SUSPENDED Memmert UF55/ B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 [Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist
'Spectrometer(ICP-OES) RATIO
TITANIUM
10 |pH Meter pH Horiba LAQUA-PH210 / HAOD0082 technology promotion 24CH727 19 Jun 24 17 Jun 25
association (thailand-japan
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
11 |SCT Meter CONDUCTIVITY Ysi Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
13 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24

Instruments(China)

Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 2 of 2



List of Instrument Ce| ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
LEAD
MANGANESE
NICKEL
TOTAL IRON
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer MERCURY
SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |DO Meter BIOCHEMICAL OXYGEN YsiI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
8 |Incubator TOTAL COLIFORM Binder KB400 / 20220000000391 Technology Promotion 24TM884 7 Jun 24 6 Jun 25
BACTERIA Association (Thailand-Japan)
9 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM ADSORPTION
RATIO
TITANIUM
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
10 |pH Meter pH Horiba LAQUA-PH210 / HAOA0005 technology promotion 24CH39 10 Jan 24 8 Jan 25
association (thailand-japan
11 |SCT Meter CONDUCTIVITY (umhos/cm) YSI Environmental Pro 30 / 17B101801 Technology Promotion 24CH718 19 Jun 24 17 Jun 25
Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3Jan 25
Spectrophotometer SULPHATE
13  |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6 Sep 24 5 Sep 25
Instruments(China) Association (Thailand-Japan)
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 2 of 2
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List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
LEAD
MANGANESE
MERCURY
NICKEL
TOTAL IRON
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UR-1320/ - Technology Promotion 24TM587 1 Apr 24 31 Mar 25
DEMAND Association (Thailand-Japan)
6 |DO Meter DO Horiba LAQUA-DO210 / HE9M0021 Technology Promotion 24TW128 19 Jun 24 17 Jun 25
Association (Thailand-Japan)
7 |DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
8 [SCT Meter SALINITY Horiba LAQUA-EC210 / HC9L0012 Technology Promotion 24CH321 12 Mar 24 10 Mar 25
Association (Thailand-Japan)
9  [Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
Association (Thailand-Japan)
10  |Incubator TOTAL COLIFORM Binder KB400 / 20220000000391 Technology Promotion 24TM884 7 Jun 24 6 Jun 25
BACTERIA Association (Thailand-Japan)
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
11 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM ADSORPTION
RATIO
TITANIUM
12 |pH Meter pH Horiba LAQUA-PH210 / HA9MO0047 technology promotion 24CH400 3 Apr 24 1 Apr 25
association (thailand-japan
13 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3Jan 25
Spectrophotometer SULPHATE
14 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6 Sep 24 5 Sep 25

Instruments(China)

Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 2 of 2




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer CHROMIUM TRIVALENT (Thailand) Co.,Ltd. Checklist
COPPER
LEAD
MANGANESE
MERCURY
NICKEL
TOTAL IRON
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO0-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr24 1 Apr 25
TOTAL SUSPENDED Institute,Ministry of Industry,
SOLIDS Thailand
5  |Continuous Flow CYANIDE Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. Service Report/Test Report 20 Feb 24 19 Feb 25
Analyzer(CFA) B.V., the WO-00018067
Netherlands
6 [DO METER Do Horiba LAQUA-DO210 / HEOLO004 Technology Promotion 23TW263 14 Dec 23 10 Dec 24
Association (Thailand-Japan)
7 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
8  |Digestion Units TOTAL KJELDAHL Foss Tecator 2520 Auto / 91794469 National Food Institute 2402957-001-02 23 May 24 22 May 25
NITROGEN Ministry of Industry, Thailand
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 3
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
9 |Gas Chromatography a-BHC Agilent GC 7890A / CN11021007 Agilent Technologies Certificate of System 21 Feb 24 19 Feb 25
ALDRIN (Thailand) Co.,Ltd. Qualification GC-0Q
b-BHC
d-BHC
DIELDRIN
ENDOSULFAN |
ENDOSULFAN Il
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
g-BHC
HEPTACHLOR
HEPTACHLOR EPOXIDE
pp-DDD
pp-DDE
pp-DDT
10 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
Association (Thailand-Japan)
11 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
BACTERIA Association (Thailand-Japan)
12 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4 Nov 24 3 Nov 25
Plasma- Optical Emission SODIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM ADSORPTION
RATIO
TITANIUM
13 |Kjeltec System Distilling TOTAL KJELDAHL Foss Tecator KT200 / 91790524 FOSS South East Asia 9810 8 Feb 24 7 Feb 25
Unit NITROGEN (Labtec)
14 |Kjeltec Distillation Unit TOTAL KJELDAHL FOss Kjeltec 8100 / 91889052 FOSS South East Asia 9807 8 Feb 24 7 Feb 25

NITROGEN

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerificate Page 2 of 3




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
15 |pH Meter pH Horiba LAQUA-PH210 / HA9MO0047 technology promotion 24CH400 3 Apr 24 1 Apr 25
association (thailand-japan
16 |SCT Meter SALINITY YSI Environmental Pro 30 / 17A102921 Technology Promotion 24CH1158 18 Sep 24 16 Sep 25
Association (Thailand-Japan)
17 |UV-VIS FORMALDEHYDE Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25
Spectrophotometer
18 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co. Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
19  |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6 Sep 24 5 Sep 25
Instruments(China) Association (Thailand-Japan)
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 3 of 3
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
LEAD
MANGANESE
MERCURY
NICKEL
SELENIUM
TOTAL IRON
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO0-02787590 14 May 24 13 May 25
Spectrometer
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |[DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2412-0389 18 Mar 24 17 Mar 25
DEMAND Italia Srl. Ltd.
8  |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 |(Incubator TOTAL COLIFORM Binder KB400 / 20220000000391 Technology Promotion 24TM884 7 Jun 24 6 Jun 25
BACTERIA Association (Thailand-Japan)

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 1 of 2




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
10 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4 Nov 24 3 Nov 25
Plasma- Optical Emission SODIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM ADSORPTION
RATIO
TITANIUM
11 |pH Meter pH YSI Environmental pH 100A / JC03354 Technology Promotion 24CH1379 5 Nov 24 6 Nov 25
Association (Thailand-Japan)
12 |SCT Meter CONDUCTIVITY YSI Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
13 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3 Jan 25 2 Jan 26
Spectrophotometer SULPHATE
14 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6 Sep 24 5 Sep 25

Instruments(China)

Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 2 of 2
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(25 + 25) C
(50 * 15) %
In - house methoa

CP-CHS 9y direct imeasurement with stanaaro
voltage catibrator and direct measureient with
cerlifiea reterence matenal (CRM)

CP-CHB by comparnison with stanaara thermometer
Warakom Lerngaairaku

il

Approved Signatory

15 January 2024

e Uncertamties are (o1 a confidence probaiity of approxumately Y5%

s cerureate may nof

o1 han n ful pi with te rior wien

Equiprnen: aiiorauon and fes

A 0062455
CertNo Z8CH3Y
Page 3otz
Calibiation_Resuits
Function © pH Measuieineiit
Parforming three buffers standard curve by usiny buffer nommnai pH (a,/)(7,10)
Unit Undes Standaid pr Actual pH | Actual mV Uncertainty of | Cuverage
Calibration Buffei Soi g g |[pH factor
imv) Lz) K
oH Ziectrode 4.008 402 1555 0.0085 2.05
3N, 99110051 ©.986 7 00 18.4 0.0093 2.00
©.986 7.00 18.2 2011 2.00
9.997 10.01 189.0 0.0096 2.00
“unction - Temperaiure Measurement
(") Witnout agjustment
This equipment was connected with T'emperatuie Probe
Modei 9652
Serial No. 3911005
Jimension of probe:
Length 103 T
Diameter 16 T
tmmersion Oepth 80 nm
Canpration Standard uuc ~ uncertainty of | Coveragye
Point Temperature Reading s measurement factor
C) (°cy °CH (°c) (x°C) k
250 25.002 250 0.002 0.13 2.00
300 30.002 30.0 0.002 0.13 2.00
35.0 35.003 54.3 0.103 0.13 2.00
Reinark - - UUC* = Unit Under Calibration

The reporied unceriainty of measurement was based on

3 standard unceriainty mumpnea by a coverage

actor k. providing 4 levei of confinence ot approximately 95 %

-000-

il

a 1197726

Cert.No. 24CH39
Page. 2ot3
1 o Lhi raton resuit
1. Reference Standard instrument
Instrument Serial No i No. Lerm _No. Due Date
|) bocument Process Calibratoi 54030049 I130RC116 23E2802 27 Aug 2024
2) Ref Stanoard Thermometer 4982054  110RC044 231908 ’6 Juy 2074

This Gertificauon 1s raceaie 10 the International System of Unit mainiained througn
Technology Promotion Association Thailand-Japan)

<. Certimea Reterence Materials

Ihe imeasuremeni res

S Are raceable o S| through CPA chem Lid.

ANSI-ASQ Nationai Accradiranon Boara, Accredited No AR. 1835

Buffer Solution facturer
pH 4.008 CPA chem
pH 6.986 CPA cheim
pr 9,997 CPA chem

3
Caliration Results

Function - mv Measurement

Periorming stanaaro curve by rluke at pH (4,7)(7 10}

Lot No. Exp date

940102 27 Nov 2025
931959 )1 Oct 2024
340108 U2 Nov 2024

{nis ceruncate is valid only to the itern calibiaied un daie ana piace or canpration

Nominai Standaid Uncertanty of Coverage
Unit Under Value Voltage Actual Reaaing Nieasurement factor
Calibiation nput
(zmV) *x
pH mv mv pH
pPH Mete: 1.00 77 48 177 4 4,01 0.058 2.00
SIN. HADAODOS 00 0.00 0.1 700 ) 058 2.00
00 0.00 21 700 0.058 2.00
10.00 177 48 17.2 10.0 0.058 00

FECHNOLUGY PROMOTION ASSOCIAL

CORPORATE SERVICES 3 &

PMENT CALIERA

300020 A

PATTANAKAKN KOADSOI 18, SUANLUANG. SUANLUANG BANGKOK 1025

1ON (THAILAND- FAPAN

N AND TESTING NERVICES

710948

Certificate of Calibration

Equipment
wanuraciurer :

Modet

Seriai Nu. 2

ID No

Condition As-Received.
Received Date
Calibration Date 3
Reterence

Supmitrea oy

Ainbient Temnperature
Relative Huimidity

Calibration Procedure

Calibrated by

Approved by

Pornthippa Tameyakul
unnopphol Haracha;

} Saithip Meanama

Issue Date 1

Conauciivity Meter
Honpa

AQUA-EC210

HC8LO012
UAE.EFM.008/2563(EFM.SCT .02/63)
Used item

12 Maren 2024

14 marcn 2024

2403-0387WSC

sl

a 1187727

=

NSC-TISITIS7025
ALIBRATION 000

Cert.No.: 24CH321
Page.: 1 of 3

inited Analyst ana Fnginesnng Consuiant Co Lt

3 Soi Udomsuk 41. Sukhumvit Road

Bangchak, Phraknancng, Bangkok 1026(

(25+25) C
(50 1 15} %
In -house method =
CP-CHE by direct maasurement with

certified reference maieriai (CRM)

CP-CH8 by Comparison with temperature standard

Narakorn Leingadtiaku

N MHJF
Approved Sigriatory

15 March 2024

The L ncertainties are for a confidence probabibity of approximarely 95 %

DS CETUTICAE My 10L 0E FEProdIees othier

Lt 11U exCEpL Witk e it Wil

uips Canbrat

A 0064531



Cert.No.. 24CH32
Page. 2 of 3
Condition of this result of calibration
Reference Srandard instrument
instriument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878 130RC095 2311057 05 Sep 2024
2) Ref Std Tnermomerer 1982054 10RCO44 231908 26 Julv 2024
This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan
Jemifien Reterence hiarenais
- Gonductivity calibration seiution, CPA chem Ltd.. The measure! results are i le 10 S
hrough CPA chem Lid - ANSI-ASQ National Accreditation Board. Accredited No. AR-1835
Conductivity Solution Manuracturar Lot No Exp aate
413.0 uS/cm CPA Chem 36624 19 Oct 2024
2 880 mSrem CPA Chem 931956 30 Sep 2024
- Control Conductivity calibration solution temperature by Water bath (25 £ 0.1) °C
3. This certificate is valid only to the ilem calibrated on date and place of calibration
Canibration_resuits
Function - Lonauctivity Measurement
7 After Adiustinent at 1413.0 uSlcm
C y E Sanai No. 8
Standard Before Adjustl i After Adjust it Uncertainty Coverage
Conauctivity JUC" reasing WUC g ol W factor
olution ) k
413.0 pssom 340 pSier 1413 usicm 3.2 uSicm
12.880 mS/cm 13.70 mSicn 14.27 mSicn 0086 ms/em 0

Remark: - UUC* = Unit Under Calibration

TECHNOLOGY PROMOTION ASSOCTATION ( THATLAND-TAPAN) i‘m
CORPORATE SERVICES 3 EOUIPMENT CALIBRATION AND TESTING SERVICES NS

I3 RN RO 2 SUTANLUANG. SUANLUANG BANGKOK 10751

gm,;JLf

a 1206345

7S

Cert.No.:  24CH400

Certificate of Calibration

Equipment JH e

Manuiacwrer Horiva

Modei LAQUA-PH210

Serial No. : IASM0047

1D No JAE . EFM.005/2563(EFM.pH.05/63)
Condition As-Received: Used Item

Received Uate 01 April 2024

Calipration Dare 12 April 2024

2404-0037WSC-2

Reference

Submitied by
3 Soi Udomsuk 41 Suknurivit Road,
3angenak, Phraknanong, Bangkok 10260

Ainbient Temperature (25 &+ 25)
Relative Humidity U £ 19) %%
Caiipration Frocedure : in house method

CP-CHb by direct measurement with LC
stannard ano airect measurement with
certified reference material (CRM)

- CP-CHB by comparison with temperatiire

Warakorn | ermgaatrakul

S

Approved Signatory

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
() Unnopphol Harachai
(\ﬂ Saithip Meangmai

Issue Date : 06 Aprit 2024

I'he Lucertaimties are for a contidence probapihity of approximarety 95 %

FUTICATE MAY 10T D& EPIOUCEn OIET LD 10 Luil, eACe] e p

e rparte e quipment Calibration and Testing Ser

Page.: 10f3

United Analysi and Engineering Consultant Co Lic

sonage

stanaard

A 0062140

Cert.No.: 24CH321
Page.: 3of 3
Caiibrauon Resuits
Function : Temperatur
his equipment was connectea wiih | emperalure Frove.
Model 9383
Senai NG 9BOF0278
Dimension of probe
enatt 0 e
iameter 10 an
werson Depin 90
Galibration Result : Without adjustment
Calibration Standard uuc Eror Uncertainty of | Coverage
Point Temperawre Reaaing Wieasureiment lacior
(°c) (°c) (c) (c) (£C) K
25.0 25.002 25.0 0.002 113 2.0
300 30.00 30.0 0.001 113 200
35.0 36.002 36.0 ).003 3 2.00

Remark : - UUC* = Unit Under Calibration

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 %.

-o0o-
Qa JLI,
a 1206346
A
f@\
CertNo.: 24CH400
Page.: 20f3
Condition of this caiibration resuit
Qeferance Standard instrument
Instrument SerialNo. ~ IDNo.  Cert No. Due Date
Document Process Caiibraior 54030049  130RC116  23E2802 27 Aug 2024
) Ret Standard Thermometer 2982054 110RC044 231908 26 Juiy 2024

his certification is Liaceabie o the international System of Unii maintained through

ecnnology Fromotion Assoctation (Thanand-Japai)

2 Certified leren B he

esults are traceanie 10 Si througn CPA chem

ANSI-ASQ National Accreditation Board. Accredited No. AR-183t

3uffer Soiurion 1 : Lot No. Exp date
OH 4.008 SPA chem 940102 Inov 202¢
ori 6.986 CPA chem 940104 02 Nov 2024
pH 9.997 SPA chen 940108 02 Nov 2024

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

Calibration Results

Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)
nNominai Stanoara Unceitaiity of Coveiage
Actuai Reading
umit unaer value voltage imeasurement racros
Calibiation Input
mv k
pH mv myv pr
o Meter 00 7748 1.3 101 1058 2.00
SIN. HAYMO047 10 J.00 ) 7.01 0.058 2.00
0o ).00 0 C SRVSIS) 2.00
10.00 -177.48 74 10.0 )58 200

SC,JLV

a 1209883



f@\
Cert.No.: 24CH400

_ Page. 3of3
Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer i i ing |pH factor
(mV) () k
pH Eleclrode 4.008 4.01 1716 0.0079 2.00
S/N.: - 6.986 6.99 -8.4 0.0099 2.00
6.986 7.00 -9.6 0.011 2.00
9.997 10.02 -173.8 0.0096 2.00

Funcrion  Temperature vieasurement
(*) Without adjustment
fis squipment was connecied with Termoeratuie Probe:

Moae! -

Serial No

Dunension ui probe

- Lengtn 03 Y
Diameter . 16 bt
immersion Depin 30 mi
sanpration standard uuc Uncertainty of | Coverage
Error
Point Temperature Reading measurement racror
('c) (9 (°cl Cc °C k
25 25.002 25.C ).002 0.13
30 30.002 30.C 0.002 0.13 2.0C
3 36003 5 ) 003 013 2.0
Remark JUC init Unaer Canbrauon

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

factor k. prowiding a levei of confidence of approximately 35 %

-olo-

Qg,phf

a 1209884

Cert.No.: 24CH718

Page.: 2 of 3
of this resuit of
1 Reference Standard Instrument
Instrument Serial No. 1D No. Certificate No Due date

nis Certification is traceanie to S| Throught Technology Promotion Association (Thaiiand - -iapan)

2 Certified Reference Materials
- Conauctivity calibration soistion. CPA chem Ltd. The measurement resulls are iraceable to Si
hrough CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Conductivity Solution Manufacturer Lot No. Exp daie
413.0 S/cm CPA Chem LR 02 Nov 2024
12880 mS/cm CPA Chem 336625 19 Oct 2024
- Control Conductivity calibration solution temperature by Water bath (25 4 C
3 This certificate is valid onlv (o the item calibraied on date and olace of calibration.

pramion_re:

unction : Gonductivity Measurement
*) After Adiustment at 1413.0 uS/icm

Conductiviry Eiecrroge Seriai No.: 1 7B100319

Standaid Before Adjustment After Adiustment Uncertainty Coveiage
Conauctivity JUC* Reaaing Juc of facror
Solution (%) k
413.0 usiem Gdd pSicm 12 u/cm 9.2 uSicm
2.880 mS/em )33 ms/erm 64 msiom 086 mS/em 2.0

Remark : - UUC* = Unit Under Calibration

%c

[ECHNULUGY PROMOTION ASSUGIATION (THAILAND-JAFAN)  JlGic-MRo
JORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

33478 PATTANAKARN ROAD 301 18, SUANLUANG, SLIANLUANG BANGKOK 1025(

Certificate of Calibration

Page.: 1 of 3
Zquipment : Conductivity Meter
Manufaciurer : Y8
Vodel Pro 30
Serlal No. : 7B101801
1D No IAE.EFM.121/2560(ENV SC1.01/60
Condition As-Received: Used Item
Recewed Dare 18 June 202:
Calibration Dare 18 June 2024
Reference 2406-0572WSC-
Submitted by : nited Analvst and Enaineering Consultant Co..Lic
3 Soi Udomsuk 41 Sukhumvit Road,
3angchak, >nraknanong Bangkok 10260
Ambient Tamperature 25 +25) °C
Relative Jumidity 50 £15) %
salibranion Proceanre In -house memoa :

CP-CH8 by direct imeasuiement
vith certified reference material (CRM)

- CP-CHB8 py companson witn emperature stanaard
Calibrated by Warakorn iemgagtrakul

saelni
Approved by :

Aporoved Signatory
( }Unnapphol Harachai

() Ponpan Paipim

(/) Saithip Meangmai

Issue Date : 20 June 2024

The LncertaInTIes are for a connigence probaility of approximarely 95%

is vertificats may 701 be ispraduced other tar in full, sxcept with ths i or witten
DProval OF 6 18af AT LOTPOraTe ServICes 5 © <qUIpMent Lanaration anu Testing Services

Cert.No.: 24CH718

Page.: 30of 3
Caiibration Resuits
Function - Temperature Measurement
s 1 was o s ML Prove.
Mode: FRO 30 COND
Seiial Nc 7B100318
Dimension of prone SES
Lenath nn
Diamerer mm
Immarsion Deptn 90 mm
Caiibration Resull - Without adjustineiin
Canpration Stanaaro uuc Jncertaimy of | Coverage
Point Temperature Reading = Measurement ractor
C) [°C} (°c) (c) (£°C) k
250 25.002 24.7 0.3038 .13 2.00
30.0 30.001 29.7 0.30 0.13 2.0
35.0 35.00z 34.7 302 2.00

Remark : - UUC™ = Unit Under Calibration

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

-olo-

NEC-TISITIS 7025
0-2 JODG-29 FAX (}-2/14-9484 ALIBRATION 0005

Cert.No.: 24CH718




TEGHNOLOGY PROMUTION ASSOCIATION (THAILAND-JAPAN)

IRRATION ARD [ESTING SFRVIGES

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANEUANG BANGKOK 0250
TEL.0-2717-3000-29 FAX.0-9719 9484

GORBORATE SFRVIGES 3 EQUIPMENT

= g A
/®\

SC-TISI-TIB47028
ALIBRATION 0002

Cert.No.: 24CH727
Page.: 20of3

Condition o1 fnis caiibraton resuif

1 Refersnc nstrur
CertNo.: 24CHT27 Reference Standard Instrument

Certificate of Calibration

Page: 1of3 Instrument Seraino.  IDiNo.  Gert. No Due Daie
Document Process Calibratol 54030049 I30RC116  23E280Z 21 Aug 2024
Rei Stanuaid Then el 196211h4 ORCOaa 31908 6 July 2024
Zaupment ; oH Meter
This Certificanon is traceapie o SI Througnt Tecnnology Promornon Association (Thailand - Japan
Manufacturer : Horiba &
Modei LAQUA-PH210 2. Certified Reference Materials : The measurement results are Iraceable 1o irough CPA chem Ltd
Serial No. HAODO0S2 ANSI-ASO National Accreaitation 30ard, Accreaiied NO. AR-1535
1D No. AE EFM.072/2564(EFM.pH.05/64 Buffer Solution Manufacturer Lot No. Exp. date
Condition As-Received: Used Item pH 4.008 CPA chem 970851 25 Apr 2026
Received Date 18 June 202 pH 6.986 CPA chem 970852 25 Apr 2025
Catipration Dare 19 June 2024 pH 9.987 CPA chem 970853 25 Apr 2025
Reference 406-0570WSC-5 3. This certificate is valid only to the item calibrated on date and place of calibration.
Supmitten oy initen Analysi and Fnaineering Consuitant Co.Lic
3 30i Udomsuk 41. Sakhumvit Road Galibration Results.
3angchak, >nraknanong. Bangkok 10260 Funi : mV Measurement
g curve by D Process C at pH (4,7)(7,10)}
Ambient Temperature {26 £ 23)
Relative Humidity 50 + 15) %
Calibration Procedure n - house method Nominal Stanaara Actual Reading uncertainty of Coverage
SP-CHS5 by direct measurement with DC voltage Jnit under Vaiue Voitaue Measurement factor
sTandard and AirecT Measurement witr sanpravon npur
certified reference material (CRM oH =y Py on mv) "
CP-CH8 by comparison with temperature  standard
pri ivieter 4.00 77.48 5 4.0 0.058 00
S/N.: HAODOOBZ 7.00 0.00 0.2 0 0058 0
Calibratea by Warakom | ernoagtrakul
700 0.00 ).2 20 0.058 00
gmﬂﬂf ).00 48 1 158

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(/) Saithip Meangmal

Issue Date :

The Unceriainties are Tor a

Approved Signatory

20 June 2024

probanility of app y 95%

This certificate may not be reproduced other than In full, sxcept with the prio” writts

ADDIOVA 07 TNE N6AN 01 LOTPOTAIa SErVIGes & : EQupIENt Lanoruun any usiny Servives
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKAAN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-28 FAX.0-2719-9484
Cert.No.: 24CH727
Page.: 3of3
Caiibration_Resuits
Function - pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7.10) Certificate of Calibration Cert.No.: 24CHB23
Page.: 1 0of 3
Unit Under Stanaard pH Actual pH | Actual mV | Uncertainty of | Covarage Equipment : Conductivity Meter
Cailibration Buffer Solution Reading Reading |pH Vleasurement facior Manufacturer : Ys|
mv) 4 ! Model : Pro 30
pH “Electrode L o ee e o Serial No. : 178101802
SiN. QSAADO36 5.986 5 ).0098 00
ID No. : UAE.EFM.122/2560(ENV.SCT.02/60)
6,986 0 ).0093 )0
997 o 2 0092 0 Condition As-Received: Used Item
Function - T Received Date : 09 July 2024
(*) without adjustment Calibration Date : 11 July 2024
This equivment was connecied with Temoeraiure Probe. Reference : 2407-0333WSC-1
Moaqe! 9652-10L Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Serial N QYAALUSE 3 Soi Udomsuk 41, Sukhumvit Road,
Dimension of orobe Bangchak, Phrakhanong, Bangkok 10260
- Length 3 m Ambient Temperature : (25+25) °C
- Diainiete: 6 w Relative Humidity : (50 + 15) %
immersion Depti 80 i Calibration Procedure: In -house method :
- CP-CH6 by direct measurement
anpraton Stanoard uucH N Unceraimy o1 | Coverage with certified reference material (CRM)
Error § ooy ] "
Point Temperature Reading measurement factor CR=CHig by et o ©
el -e) ) c) (£ ¢ Calibrated by : Warakorn Lerngagtrakul
25.0 25.00 250 00 3 00
30.004 30 104 21 )0 Approved by : AR Sl
35 35.002 B0 ouZ 1 0 Approved Signatory

Remark - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 85 %.

-o0o-

() Unnopphol Harachai
() Ponpan Paipim
/) Saithip Meangmai

Issue Date :

The

are fora

11 July 2024

probability of approximately 85%

Thits cartificates may not be reproduced ather than In Tull, except with the prior written
Appravad of the head of Cormporate Seevices 3 Eguipmand Calibraian srd Testing Services




Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer
2) Ref. Std.Thermometer
- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

Serial No.
1963878
2188080

2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Cert.No.: 24CH823

Page.: 2 of 3
ID No. Certificate No. Due date
130RC095 2311051 05 Sep 2024
130RC044 2211285 20 Oct 2023

Calibration Results

Function : Temperature Measurement

This equipment was connected with Temperature Probe;
- Model : PRO30 COND-T
- Serial No. : 18L100008

Dimension of probe;

- Length : 7 mm
- Diameter : 25 mm
- Immersion Depth : 90 mm

Calibration Result : Without adjustment

Cert.No.: 24CH823
Page.: 3 0f 3

Calibration Standard uuc L. Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.002 24.6 -0.402 0.13 2.00
30.0 30.002 29.6 -0.402 0.13 2.00
35.0 35.003 346 -0.403 0.13 2.00

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 pS/cm CPA Chem 940111 02 Nov 2024
12.880 mS/cm CPA Chem 940112 02 Nov 2024
- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 uS/cm
Conductivity Electrode Serial No.: 18L100008
Standard Before Adj After Adj Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
1413.0 pS/cm 1327 pSlcm 1412 pSlcm 9.2 uS/cm 2.00
12.880 mS/cm 11.39 mS/cm 12.22 mS/cm 0.086 mS/cm 2.00

Remark: - UUC* = Unit Under Calibration

Certificate of Calibration

Equipment ;
Manufacturer :

Model :

Serial No. :

ID. No. ©

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Callbration Procedure :

Callbrated by :

Approved by :

() Unnopphal Harachai
{ ) Ponpan Palpim
(/) Salthip Meangmai

Issue Date :

The

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX0-2718-8484

CertNo.: 24CH1115
Page.: 1of 2

Turbidity Meter

Craktan

T100IR

11205107

UAE WAT.0S6/2563

Used ltem

05 September 2024

06 September 2024

2408-0177DSC1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 & 26) °C

(50 + 20) %

In - house mathod : CP-CH11
Direct measurament by

using Formazin standard solution

Walalak Sirithean

Sutep

Approved Signatory

9 Septambar 2024

fid p of approximately 85%

This eartificatn may not be rependuced othar than in full, scept with the prior writien
Apperoval of the hesd of Cabisraban and Testing Equipment Services

wenenslumuny

Remark : - UUC* = Unit Under Calibration

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

-o0o-
Condition of this calibration
1. Reference Standard Instruments :
Instrumen Serial No. 1D No. Certi N
1) Thermo-Hygrograph 1103328 130ECOA0 24H1372
2) Electronic Balance 1126143764 140RCO04 ZEMmz2

by a coverage

Cert.No.: 24CH1115
Page.: 2af 2

Due date
12 July 2025
20 Feb 2025

= This Certification s fraceable to 8| Throught Technology Promation Association (Thailand - Japan)

2. Standard Material : The Formazin suspension has been prepared gravimetric fram

Material Manufacturer Lot No.
1) Hexamethylenetatramine HIMEDIA 0000453847
2) Hydrazinium Sulfate HIMEDIA 0000522014

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

Assay
99.65%
99.40%

Calibration result
P g five - F | 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
a 0.00 0.0081 2.06
20 20.2 0.38 200
100 100 075 200
400 401 1.5 2,06
80O 801 21 247
Remark - UUC® = Unit Under Calibration
- NTU = Nephelometric Turbidity Units
The reparted uncertainty of measurement was based on a standard inty bya bl
factor k, providing a level of confi of app 95 %,
-ollo-
'
nanslumunu




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

% CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.0-2717-3000-20 FAX.0-2719-9484

flac-ha

WEC.TIBLTESTTO2E
CALSIRATION 0000

Cert.No.: 24CH1158

Page.: 2 of 3
Condition of this result of calibration
Certificate of Calibration CertNo.: 24CH 158 1. Reference Standard Instrument -
Page.: 1 0f 3 Instrument Serial No. ID No. Certificate No. Due date
Eadl 1) Thermometer 9549224  130RC003 241426 24 Apr 2025
t: Conductivity Mett
Frpmen cpanclivity Heter 2) Ref. Std. Thermometer 2188080  130RC044 231216 10 Oct 2024
Manutacturer: Sl - This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)
Model : Pro30 2. Certified Reference Materials :-
Serial No. : 17A102921 - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl
ID No. : UAE.EFM.123/2560(ENV.SCT.03/60) through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Condition As-Received: Used Item Conductivity Solution Manufacturer Lot No. Exp. date
Received Date : 17 September 2024 1412.9 pSlem CPA Chem 1005307 15 June 2025
Calibration Date : 18 September 2024 12.880 mS/cm CPA Chem 940112 02 Nov 2024
Reference : 2409-0635WSC-2 - Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. 3. This certificate is valid only to the item calibrated on date and place of calibration.
3 Soi Udomsuk 41, Sukhumvit Road, ’ .
Bangchak, Phrakhanong, Bangkok 10260 Callbration. results
. = Function : Conductivity Measurement
Ambient Temperature : (25+£25) C - .
Relative Humidity : (50 £ 15) % (*) After Adjustmentat 1412.9 pS/cm
Conductivity Electrode Serial No.: 177A100315
Calibration Procedure: In -house method :
' QP'CHQ byldiect measurem.ent Standard Before Adjustment After Adjustment Uncertainty Coverage
with certified reference material (CRM) . N ) X A
- CP-CH8 by ] with D e Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
Calibrated by : Warakorn Lerngagtrakul
1412.9 uS/cm 1317 pS/cm 1414 pSlcm 9.2 pS/cm 2.00
12.880 mS/cm 10.60 mS/cm 11.99 mS/cm 0.086 mS/cm 2.00

Approved by :

Approved Signatory - UUC* = Unit Under Calibration

Remark :

() Unnopphol Harachai
() Ponpan Paipim
(\/) Saithip Meangmai

Issue Date : 23 September 2024

The Uncertainties are for a confi probability of approximately 85%

This certificate may nat ba reproduced ather than in fill, Excapt with the priar writien
Approwal ot the nesd of Corporats Services 2 - Equipment Callbyation and Testing Servces.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 o i
TEL.0-2717-3000-28 FAX.0-2719-9484 CALMRATION 3050
Cert.No.: 24CH1158
Page.: 3 0f 3
Calibration Results
Function : Temperature Measurement C » f. f c I.b i
This equipment was connected with Temperature Probe; ertl Icate 0 a 1 rat On CertNo.: 24CH1379
- Model : PRO 30 COND-T Page.: 10of3
- Serial No. : 17A100315 Equipment : pH Meter
Dimension of probe; Manufacturer : EcoSence
- Length : 95 mm
Y —_— Model : pH100A
- Diameter : 25 mm )
- Immersion Depth : 90 mm Sarigt No-: 2283354,
ID No. : UAE.EFM.063/2562(ENV.pH03/62)
Calibration Result : Without adjustment Condition As-Received: Used Item
Calibration Standard uuc E Uncertainty of | Coverage Received Date : 05 November 2024
rror
Point Temperature Reading Measurement factor Calibration Date : 06 November 2024
(:c) () (°c) (°c) (£°C) pt Reference : 2411-0122WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
25.0 25.003 247 -0.303 0.13 2.00 3 Soi Udomsuk 41, Sukhumvit Road,
30.0 30.002 29.7 -0.302 0.13 2.00 Bangchak, Phrakhanong, Bangkok 10260
35.0 35.002 34.7 -0.302 0.13 2.00
Ambient Temperature : (25 + 2.5) °C
Relative Humidity : (50 £ 15) %

Remark : - UUC* = Unit Under Calibration

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 %.

-o0o-

Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
(v/) Ponpan  Paipim
() Saithip Meangmai

Issue Date :

The

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

8 November 2024

are fora

probability of approximately 95%

Thits cartificates may not be reproduced other than In full, except with the prior written
Appraval of the haad of Corporate Services 3 - Equipmant Calibrabian and Testing Services.




1. Reference Standard Instrument

Instrument

1)Document Process Calibrator

2)Ref. Standard

Thermometer

Cert.No.: 24CH1379
Page.: 20f3
Serial No.  ID No. Cert. No. Due Date
54030049 130RC116  24E2759 25 Aug 2025
4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

el

Certified Referen

Buffer Solution
pH 4.008
pH 6.999
pH 10.010

ce Materials

:The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

Manufacturer
CPA chem
Hach Lenge GmbH
CPA chem

Lot No. Exp. date

1034203 27 Sep 2026
C03145 28 Feb 2026
1034205 27 Sep 2025

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

Calibration Results

Function : mV Measurement

Performing curve by D Process C: at pH (4,7)(7,10)
Nominal | Standard ; Uncertainty of Coverage
L Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input (smV) K
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC03354 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.01 0.58 2.00

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVIGES 3: EDUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKON 10250
TEL0-2717-3000-2 FAX 0-2718-9484

Certificate of Calibration

WEC-TILTISTTEE
CALIFATION 0308

Cert.No.: 24MM282
Page.: 1of3

Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : ABZO4-S/FACT
Serlal No. : 1128361010
1D No. : LIAE WAS 00212552
Submitted by : United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukbumvit Road,
Bangchak, Phrakhancng,
Bangkok 10260
Lecation : Balanca Room (108)
Recefved order : 11 May 2024
Calibration Date : 11 May 2024
Ambient Temperature : 15°Cta40°C
Relative Humidity : 30 % to 80 %
Calibrated by : Khit Ruttanaprapachal
e 1&‘
Approved by : ‘Ku L
Approvad Signatory
[ ) Panpan Palpim
{ ) Suwit Imjai
[ ) Kunchit Promprat
Issue Date : 15 May 2024
The L i are for a probability of 95%

This cetdicate miry not be reproduced other than in full, except with the prior vritien
Approval af the haad of Corporate Services 3 Equipmeant Calibration and Testing Services.

wenenslumuny

Cert.No.: 24CH1379
Page.: 30of3
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH factor
(mv) (#) k
pH Electrode 4.008 4,01 173 0.0079 2.00
S/N.:240710SIA605377 6.999 7.00 -2 0.0092 2.00
6.999 7.00 -2 0.0095 2.00
10.010 10.01 -178 0.0092 2.00
Function : T
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : E
- Serial No. : 240710SI1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibrati uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (ec) (°c) (£°C) k
15.0 15.003 14.9 -0.103 0.13 2.00
30.0 30.001 29.9 -0.101 0.13 2.00
45.0 45.003 44.8 -0.203 0.13 2.00

Remark - UUC* = Unit Under Calibration

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 %.

-00o0-

Equipment : Elactronic Balance
Condition As-Recelved :  Lised Item
Reference : 2405-01660C-1

Procedure used

Cert.No.: 24MM202
Page: 2 of 3

Calibration were conducted using in-house calibration procedurs CP-OB0 based on UKAS LAB 14

according to direct measurement method against stendard weight,
Condition of this result of calibration
1. Referance standard instruments:-

Instruments. Model Serial No. 1D No, Test report No. Due date
1} Standard Walght Set (E2) 15884 24053 TORCOOT MM-0013-24 25 Jan 2028
2. This cerfificata is valid only ta the itlem calibraled on date and place of calibration.
3. This result of calibration was made on at the paint ified by
4, This cartificate ia not cerfied for any commescial transaction,
5. This cerfification is traceable to the Intemational System of Unit.
Result of calibration | |} Without Adj { * ) After Adjustment by Internal C:
Range capacity : 0g to 220 g Resclution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Welght Reading Corrsction Uncertainty ~  Factor
(a) (g) tg) (£mg) (k}
100 1000000 0.0000 0.19 2.08
200 200.0008 -0.0006 Q.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine [n=10)
Applied Weight Standard Deviatlon
(9) of Reading (g )
100 0.00007
200 0.00005
'
enaslumunu




Equipment : Electronic Balance Cert.No.: 24MM282
Condition As-Received :  Usad ltem Page: 3of 3
Reference : 2405-01860C-1
Result of calibration z 3 | =
2. Effect of off center loading T -

A mass of 100 g was placed to various position on the pan, e = = - [2][e]
The weighing machine reading error ablained is given in the table Frael Fooml .

Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading

(a) (g} (g} (g} ta) 53]
-0.0004 -0,0004 0.0003 -0.0003 -0.0004 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(a) (g) (g) (£mg) (k)

Unload 0.0000 0.0000 0.15 213

0.01 0000 0.0000 015 213

0.05 0.0500 0.0000 0.15 2.13

a1 0.1000 0.0000 0.15 213

0.5 0.5000 0.0000 015 213

1 1.0000 0.0000 .15 213

10 10.0000 0.0000 0.15 2.11

50 43,9599 +0.0001 017 2,06

1oo 90,9590 +0.0001 .18 2.03

150 149.9038 +0,0002 0.20 2

200 189.99%0 +0.0010 a.30 2

Tha reported uncartainty of measurement was based on a standard i liplied by a 5|
factor k , providing a leval of o of app 95 %,
-olo-
'
enanslueugu

Equipment : BOD Incubator Cert. No.: 24TM5&T
Condition As-Received : Usad llam Page: Zof3
Refarence : 2404-00040C-1
Procedure Used :-

Ci wera using P dure CP-0T02 based on TLAS G-20 according fo direct

measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on |TS-90.

Condition of this result of calibration

1. Reference standard instrument-

Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MYSTO13711 23LMH5 TPA 1 Jul 2024
2. This certificate is valid ondy to the item calibrated on date and place of calibration.
3. This i ion is 1o the i System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration == { * ) Without Adjustment
Function of UUC* : Temperature Sourcs
Fresh air setting : Mot Availahle during
Beginning Finished
Temp. { °C ) 27 26
{ REL Humid. { % ) 48 48
& & [AC Supply ( Vol ) 221 220
] [
1 k|

1
2
3
4
5 18-18RTD-05
[ 23-18RTD-06
7 | 18-18RTD-07 |
Probe Installation Details : Dimenalon of Chambir : 8 | AHARTRO8
a= 10 om D= 082 m 9 {ref.) 18-18RTD-08
b= 10 om We 12 m
e 0 om H= 12 m
Capacity=  0.88  m

4

Lana'ﬁ‘lumu?u
a120974

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES & EQUIF CALIBRATION AND TESTIN RVICES
i AN SLUAN L AN BANGEOK 10240

NEC-TISkTS TR
CALBRATION E02E

Cert. No.: 24TM587

- . . Page: 1of3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. ©
ID No. : LIAE. WAD.018/2551
Submitted by : United Analyst and Engineering Consuftant Co. Lid,
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lat: Floor 2
Recelved Order : 01 Apell 2024
Calibration Date : 01 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50.430) %
Calibrated by : Krisda Malee
Approved by : 4)“
Approved Signatary
{ ) Pongan Paipim
(V') Suwit Imjai
{ ) Kunchit Promgprat
Issue Date : 5 April 2024
The Uncertainties are for a confidence probability of approximately 5%
be repeodured ocker than eavapt with fhe prie stilten
e Berylees 3 = i nd Testing Services
'
enaslumunn
A 0065063
Equipmant : BOD Incubator Cert. No.: 24TMSET
Condition As-Received : Used [tem Page: 3ol 3
Reference : 2404-00040C-1
Result of Calibration :- (") Without Adjustment
Funetion of UUC* © Temperature Source
Fresh air setting : Mot Available
Calibration | wuc* uuct Overall Ll
Paint Satting | Reading stabllity i Factor
(5] eyl (£°C) (C) ("C)H L]
200 200 200 045 0.55 1.3 2
Calibration d Tomp 3] y »
Poimt Position
ey | 1+ [ 2T 3T &« s & [ 7 [ & [agery| i#c)
200 | 19.954 [ 20.183 | 20,235 | 18.707 | 19.706 | 19.738 | 18.785 | 18.821 | 19.828 | 0.66

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

Temperature stability : Cne-half of the greatest irmum al P at amy one sensar.
P y : The i difference of measured temperatures at any sensors and the measured

temperature at the reference location which are cbserved &t the same time or at as close an observation time as

possibie to i th temp pattern or within the chamber under steady-state conditkons.

Overall ion : The Di of the il ard mini obsarvation.

Uuc* : Unit Under Callbration

MNate | The reported uncertainty of measurement was inclided stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard i lied by a !
tactor , providing a level of confidence of app 85 %,
olo-

Yk

naslumunu
a1209742



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 BUUIFMENT CALIBRATION AND TE RERVICES
MM PATTANAKARN ROAD SOF 18, SUANLUANG, SUANLUANG BANGROK 10050

TEL, O-ITIT-3000:2% | BAX

HAG.THLTIET T2
1544 CALIRATKIN DEE

Cert. No.: 24TM580

Certificate of Calibration i
Equipment : Hat Air Oven
Manufacturar - Mammart
Model : UF 55
Serial No. : B212.0411
ID No. : UAE WAD.005/2656
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Lab Floor 2
Recelved Order : 01 April 2024
Calibration Date : 01 - 02 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : {B0+30)%
Callbrated by : Krisda Malee

Approved by : ém

Approved Signatony

{ ) Ponpan Palpim
{+") Suwit Imjai
{ ) Kunchit Promgrat

lzsue Date : & Aprll 2024

wnanslumuay
A DDG506

Equipment : Hot Air Oven Cert. No.: 24TM58%
Condition As-Recelved : Used ltem Page: 3of3
Reference : 2404-00040C-3
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uucs T T Overall
Point Setting | Reading stability uniformity  |Variation| Factor
(G (c) ) ("C) (£°C) t'c) () k
104.0 104.0 104.0 0.032 047 0.84 2
1200 120.0 1200 012 072 1.3 2
180.0 180.0 1B0.0 0.13 12 1.5 2
Calibration i "c) Uncartainty
Point Position
("c) 1 2 3 4 5 6 7 8 afret) | (+'C)
104.0 104.464 | 103,847 104,226 104.232| 104,106 103,691 | 104275 104,127 | 104.013 042
1200 120.486| 120.080| 120.635| 120.506| 118.531| 119.644 | 120.364 | 120,744 | 120.158 1.4
180.0 160.574| 179.769 | 180.285 | 180.870| 179.584 | 179.790| 180,287 | 179.861 [ 179.802 14

Average® : The sverage of 30 values in each position.
Temperature stability : One-half of the greatest of d at any one sansor.

: The af at any sensors and the measured
temperatura at the referance locafion which are obsarved at the same time or al as close an observation lime as
possible to ine the temy pattem or geneity within the chamber under steady-state conditions.
Overall Variation : The Diff of the and mir d hroughout cbsenat

Uucr @ Unit Under Calibration
Mate : The reported uncerainty of measurement was induded stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard fiplied by & g
factor k, providing & level of confidence of spproximatety 85 %.

-ollo-

L

Lana'ﬁ‘lumugu
a120973

Equipment : Hot Air Oven
Condition As-Received :  Llsed ltem
Reference : 2404-00040C-3
Procedure Used :-
Calibration were | using p CP-0T02 based on TLAS G-20 according fo direct
measurement mathod with Data A which with i Detector { RTD }

and Thermecouple Type T,

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

Instrument Sarial No. Cart. No. Traceabls Due Date
1 ) Data Acquisition MYS7013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to tha item calibrated on date and place of calibration.
3. This i is 1o the Ir System of Unit,
Remark : TPA : Technology Promation Association | Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of ULUC* : Temperatura Source
Fresh alr setting : Closa Environment during
~ | Beginning Finished
27 26
e i 47 45
[AC Supply ( Vol ) 221 220
3 &
i g Ref. Sid. 1D No.: @
H TH'? Point
g ! 8 {12010 180 )
A i: 7 L / Position : G {104)°C
e m& " 1 Z1ABTC-01 | 22-1BRTD-21
W . L
2 |G Al
- & li=isavcOsi] 1ERYTD- 2
Prabe Installation Details :  Dimension of Chamber : & | 2-8TCA6 | 18RTD-25
T 5= gaY  m & 21-18TC-068 | 18RTD-28
b= &0 em W= 080 m | 7 21-18TC-07 | 18RTD-27
o= 60 em H= 075 m 8 |
21-18TC-02

Capacity = 0.30 m*

wnms‘laimugu
a120973

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANS, SUANLUANG BANGKOK 10250 fro e e
TEL 0-2717-3000-29 FAX.0-2718.0484 CALIRRATION 0604

Cert. No.: 24TMB47

Certificate of Calibration

Page: 1of3

Equipment : Incubatar
Manufacturer : Binder
Model : KE 400 E&
Sarial No. : 20200000015535
1D No. : UAE.MIC.018/2584
Submitted by : United Analyst and Engineering Consultant Ca, Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanaong,

Bangkok 10260
Location : Microbiology Laboratory (302}
Recelved Order ; 01 April 2024
Calibration Date : 01 April 2024
Amblent Temperature : (26+10)°C
Relative Humidity : {B0£30)%
Calibrated by : Man Pattanapongpaibocn
Approved by : $M

Approved Signatary
{ ) Ponpan Paipim
(V) Sumit Imjai
{ ) Kunchit Promprat
issue Date : T April 2024
The Uncertainties are for a confidence probability of approximately 95%
This cartificals may not be reproduced cther than in full, meeept with the priar written
Agproval of the hesd of Coeporals Services3 : Testing Serces.
'
naslumuny



Equipment : Incubatar Cort. No.: 24TMB47
Condition As-Received :  Used |tem Page: 2of 3
Reference : 2404-000300C-6
Procedure Used :-

Callbration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according to direct

maasurement method with Data A which with F Detector { RTD ).
The temperature scale used was basad on ITS-80.
Condition of this of calibration
1. Refarance standard instrumant:-
Instrument Serlal No, Cert. No. Traceable Due Date
1 ) Data Acquisition MY48023832  23LM1Z2 TPA 26 Jul 2024
2 Thie carlificate | valid only to the item calibrated on date and place of salibration.
3. This ion is to the System of Unit,
Remark : TPA : Technology Promation Association | Thailand - Japan )
Result of Calibration :- (%) Without Adjustment
Function of UUC" : Temperature Source
Fresh air setting : Close Environment during calibration
_ Beginning | Finished
Temp. { °C } 24 24
REL.Humid. | % } 54 57
AT Supply | Volt ) 221 223
Poshtion : Ref. Std.
£ 10 No.:
1 20-16RTD-01
2 20-16RTD-02
s 53 20-16RTD-03
4 23-16RTD-04
5 Cubrarieedl
;]
7 20-16RTD-07
Probe Installation Details ; Dimension of Chamber : i 22-16RTD-08
as 10 em Fri e Siref) | 22-16RTD-08
b= 10 m W= 0.65 m
o= 10 em H= 12 m
Capacity= 037
'
enaslumungy

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

TEL0-2717-3000-20 FAX 0-2710-0484 caLmRATION 300K

Certificate of Calibration

Equipmant : Incubator

Manufacturer : Binder

Model : KB 400

Serial No. : 20220000000391

ID No. : UAE.MIC.029/2565

Submitted by : United Analyst and Enginearing Cansultant Cao.,Ltd,

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

Bangkok 10260
Location : Microbiclogy Labaratory
Received Order : 07 June 2024
Calibration Date : 07 June 2024
Amblent Temperature : (26:10)°C
Relative Humidity : (50+30)%
Calibrated by : Tawatchai Pama
Approvadby : ‘KUT\C)\I.
Approved Signatory
() Ponpan Paipim
() Suwit Imjal
(4 ) Kunchit Promprat
Issue Date : 11 June 2024

The Uncertainties are for a confidence probebility of approximately 85%

Thia certitcats may nat be reproduced ather than In Tull, except with the prior writien
Approval ol the head of Corporate Servicos 3 ¢ Egwipment Calibration and Testing Sarvicus.

wenenslumuny

Equipment : Incubator Cert, No.: 24TMB47
Condition As-Received : Used |tem Page: 3of3
Referance : 2404-00030C-6
Result of Callbration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closa
Calibration | uuc* | wuc* | T Ti Overall
Point Setting | Reading | stability uniformity Variation| Factor
(*c) (cylicy (£°CH ("l {*C) L3
35.0 350 350 0.035 0.19 0.22 2
= Measured T 1C) :
Point Position
{'c) 1 [ 2 T 3T &4 8 ] 8 [ 7 | 8 Jomey] ()
350 | 35.000 | 35.022 | 34.841 | 24.851 | 35.027 | 35,011 | 35.023 | 35.028 | 35007 [ 030

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

Temperature stability : One-half of the greatest i i of at any one sensor.

:The of d temp at any sensors and the measured
temperature at the reference location which are chserved at the same time or at as close an cbservation time as
possible to the D pattarn or within tha chamber under steady-state conditions.
Overall lon : The D af the i and minis measured

UUC* : Unit Under Calibration
Mate : The reportad uncerainty of measurement was included stability and excluded unifermity .

The repored uncertainty of measurement was based on a standard i iptiad by a !
factor k, providing a level of confidence of approximately 95 %.
-c0o-
'
wnaslumunu
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Equipment : Incubator Cert. No.: 24TMa84
Condition As-Received :  Used Item Page: Zof 3
Reference : 2406-01800C-2
Procedure Used :-

G ion were conducted using F CP-0TOZ based on TLAS G-20 according to direct
measurament method with Data A ition which with Temperature Detector [ RTD ).

The temperature scale used was based on ITS-90

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

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49001451  24LM44 TPA 17 Mar 2025
2. This certificate is valid only to the item calibrated on date and place of calibration,
3, This certi 1 ls to tha System of Unit.

Remark : TPA : Technology Promation Association | Thailand - Japan |
Result of Calibration :- {*} Without Adjustment

Function of UUC" : Tempearature Source
Fresh air setting : Close Envirenmant during calibration
Inning Finished
19
f REL. Humid, { % ) 75
2 4 [AC Supply ( Valt ) 228 229
5 H
g b Position :
H I HE
1
2
3
4
5
8
7
Probe Installation Datails : Dimension of Chamber : 3
a= 0 om D= 0.50 m S
b= 0 em W= 065 m
L] 10 =ul H= N2 m
Capacity = 0.39 m?

wnasluenunu




Equipment : Incubatar Cert. No.: 24TMa84
Condition As-Received : Used Item Page: 3of 3
Reference : 2406-01900C-2
Result of Callbration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closs
Calibration| wuc* | uuc* Overall
Paint Setting | Reading stabllity !’ Factor
(¢ ey | (') (£°C) {°G) 1°c) k
35.0 35.0 350 0.028 0.28 0.53 2
Calibration Measured Temperature | "C )
Polnt Position
[ed] 1 [ 2 [ 2T & 1T 8 [ 8 [ 7 | 8 [sfer)| (sc)
360 [ 35317 | 35184 | 35142 | 35.064 | 35.008 | 35.003 | 34,804 | 34,826 | 35.056 0.30

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

Temperature stability : One-haf of the greatest i i of at any one sensar
Te :The af P al any sansors and the measurad
temperature at the reference locafion which are cbserved al the same time or at as close an observation time as
possible 1o ine the temp pattern or ity within the chamber under steady-state conditions.
Ovarall : The Di of the I and mini b

UUC* : Unit Undar Calibration

Mete . The reported uncertainty of measurement was Inchuded stability and excluded uniformity .

The reported uncenainty of measurement was based on a standard ¥ bya
factor k, providing a level of confidence of spproximately 85 5.
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53444 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 24TW35

Page.: 1of 2
Certificate of Testing
Equipment : DO Meatar
Manufacturer : Y&l
Modael : 5100
Serlal No. : 118 101863
ID No. : UAE WAD.OD4/2554
Receivad Date © 20 February 2024
Test Date : 21 February 2024
Refarence : 2402-062008C-1
Submitted by : United Anatyst and Engineering Consuftant Co, Lid

3 Soi Udomeuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Banghkok 10280

1 v C i T (25+5)°C
Humidity (50420 ) %
Test Procedure : In - house method : CP-CHE
by © i Jque with Azide ion Method
Tested by : Walalak Sirithean

Approved by : Sﬂﬂl

Approved Signatory

{ ) Pomthippa Tameyakul
{ } Unnepphol Harachai
{ ./$ Saithip Meangmai

Issue Date : 22 Fabruary 2024

mnzmbimuqu

LA it 161000 DR-SER- 2020

References Certificate Number. : 24TM884

Equipment : Incubator

Model : KB 400

Serial No.: 20220000000391
ID No. : UAE.MIC.029/2565
Manufacturer : Binder

Calibration Point : 35.0 °C
Unit Under Calibration Setting : 35.0 °C
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Cert.No.: 24TW38

Page.: 2 of 2
Condition of this result of callbration
1. Reference Standard Instruments -
This i is to the | System of Unit through the reference standards
atory af [+ Center, T gy Promotion A i (Thailand-Japan),
[ ments Saorial No. 10 Ho. Certificate No. Due Date
1. Buretts - 130BLAD 2CG1T2 22 Mar 2025
2. Batance 14233821 1ORCO0Y 2IMMA05 16 July 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pantahydrate Merck AM1TEIZ16 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 228100125
Titration Method DO Meter
Standard Deviation
{(Azide Modification Method) Reading
(mgiL) (mgiL) (mgiL}
B.20 818 0.0085

This report was cerlified only far the Instrument we Issted it is aliowabde to use for study
Intend to use for advertising and referral purpose is prohibized, This report may not be reproduced
ather in full without written approval of the lsboratory

wnnslirigit,



1TECHNOLOGY PROMOTION ASSOCIA TION (THAILAND-JAPAN)

CORPORATE SERVICES 3 - K PMENT CALEBRATION AND TESTING SERVICES

3474 PA T ANAKARN KOAD SO 18 SUANLUANG. SUANLUANG BANGKUK 10250 Cert.No.: 24TW128

E] 717-3000 FAX 0-2719-9484

Conagition of this resuit of caiibration

Cert.No.: 24TW128

Page.: 1 of 2 1. Reference Standard Instruments
s cerfificanion i1s rraceapie 10 he internationai Systemn of Unit through the reference standards
Certificate of Tesﬁng laboratory of Industrial Calibration Center. Technology Promation Association (Thailand-Japan)
Equipment DO Meter instruments Serial No ID No. Certificate No. Due Date
1 Burette - 30BU10 23CGe1172 22 Mar 2025
Manufacturer Horioa
2 Baiance 1423382 10RCO01 230405 6 July 2024
Moael LAQUA-DOZ21
Stanaard Marenai
nai No. : HEGMUO2
se Matet Manufacturer Lot.No. Assay
1D No JAE. EFM.014/2563 (EFM.DO.U3/63, - . ;
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 18 June 2024
Test Date 19 June 2024
Result Dissolved Oxygen Meter Adjustment With A 100 %
. 2408-057 1WS(
RSiGi=ncs Disswived Oxygen Probe ivo. 9K2H0067
Subinitted by United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41 Suknumvit Road. Bangenak Titration Method DO Meter
Phrakiwanony, Bangkok 10260 Standard Deviation
(Azide Modification Metnoa) Reading
Laporatory Condiuon Temperawre ( 25+ 5 ) C
Hunidity 50 120) % (mg/L) (mg/L (ma/l)
Test Procedure In - house method ~ UP-UHY
2y Companson Tecnnigue wilh Azde odilicauon ivietiiou 8.10 8.1 c.0071
Tested by : Walalak Sirithean
Thig report was certitied only lor the instrument we tested.|t Is allowaple 10 use for stuay
itend to use for advertising and referral purpose is prohibited. This report may not be reproduced

Approved by
" Approved Signatory sther in full withoul written aporoval of the iaboratory

() Unnopphoi Haracnai

( Ronpan Paipir

(/) 3aithip Meangma -o0o-
Issue Date 20 June 2024
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND- JAPAN) e paee
GURPURATE SERVIGES 3 EQUIPMENT GALIBRATIDN AND TES1ING SERVIGES
53474 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 i
B0011-24 FAX ()-2/19-9484
Equipmem DO Merer with Sensor Carr, No.* 24i M97
Condition As-Received Jsed 'tem Page.. 2 of 2

Reference 2406-0571WSC: 2

P re :
Cert. No.: 24LMa7 rocedure Used

Certificate of Calibration Page 1012 Calibration were conducted using In-house calibration procedure GP-OTO1 aCCording t comparnison it

industiial Platinum Resisiance Thermometer ( IPRT 1 into Temoerature Bath
The temperature scale used was based on |TS-9(

Condition of this resuii of c
Reference standard instrument:

Equipment : DO Meter with Sensor instrument Serial No Gert. No ceable Due Date
1) Digital Thermometer 2188080 2311216 PA 171 Cer 2024
Manufacturer : Horiba Trus certificare 1s vaiid oniy 10 (he tem caiibraied on vate and piace of caliiation
3 This certification is traceable to the International System of Unit.
viooe! LAQUA-DO210 Remark  TPA Technoogy Fromotion Assogiation | Thaiiand - sapan )
Result of Calibration } Without Adjustment
Serial No. HEYMUO21 =
Function Temperawure measurement
iD No UAE.EFM.014/2563(EFM.DO.03/63 This instrument was connected with temperature sensor, S8/N.. 9K2H0067
[& uuc Coveiage
supbmimea ny Jnitea Anaiyst and =ngineening Consuitant Co_Lid Point Depth Temperature Reading Factor
3 Soi Udomsuk 41, Sukhumvit Road 2) L c C C x C k
Bangcnak, Pnraknanong, 25.0 80 25.002 25.0 0.002 )16 2.00
Bangkok 10260 30.0 80 30.002 0.0 0.002 0.10 2.00
35.0 80 35.003 35.0 0.003 ).16 2.00
_ocation TPA On Site Lanpraton Laporaory
UUC™ - unic unaer Calibrauar
Recewea Order 8 June 2024
Calibrated Date 20 June 2024 The reported uncertainty ot measurement was based on a standard uncertainty muitptied by a
Ambient Temperature 26 + 10 1 °C soverage facior K. providing @ level of cortiiuence of approximately 95 %
Relative Humidity 50 £ 30 1 %
AC Line Voitage 20422 )Y -olo-
Calibrated oy : Varakom _eingagirakul

. &
; wnchi©
Approved by ;
Appioved Sidnatory
Ponpan ~aipim
Suwil imiai
v/ | Kunchit Prompra

Issue Date : 24 lune 2024

The tincertainties are for a £ y 0f App! y 5%

is certificate may 0t bs reproduced ather than in full, sxcept With (he oror wiltten
\DPrOVal 0F T8 NBA OF LOFOTATE SErVICeS 3 © =qUIPMENT Laiioration ana Tesing Senvices




Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

£

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 FAX. 0-2719-9484

Page.: 1 of 2

DO Meter

Horiba

LAQUA-DO210

HEOL0004
UAE.EFM.087/2564(EFM.DO.06/64)
05 November 2024

06 November 2024
2411-0123WSC-3

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25 +5) °C

Humidity (50 %20 ) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

St

Approved Signatory

9 November 2024

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Page.: 1 of 2

DO Meter with Sensor

Horiba

LAQUA-DO210

HEOL0004

UAE.EFM.087/2564(EFM.DO.06/64)

United Analyst and Engineering Consultant Co.,Ltd.

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

TPA On Site Calibration Laboratory

Cert.No.: 24TW241

CALIBRATION AND TESTING SERVICES N

534/4 PATTANAKARN ROAD 501 16, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.D-2717-3000-29 FAX.0-2719-9484

MBC-TIBLTESTTO2E
CALSIRATION 0008

Cert. No.: 24LM173

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(/) Kunchit Promprat

Issue Date :

The Uncertainties are for a confi

05 November 2024
06 November 2024
(26+10)°C
(5030)%
(220£22)V

Warakorn Lerngagtrakul

U\ncl'll )

Approved Signatory

07 November 2024

probability of approximately 95%

Thig certiicate may nat be reproduced athar than in fsll, Excapt with the priar writien
Approval of the hesd of Corporate Services 2 - Equipment Calibration and Testing Servces.

Cert.No.: 24TW241
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 9K0E0257

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.19 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-00o-

Equipment : DO Meter with Sensor Cert. No.: 24LM173
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2411-0123WSC-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

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

Instrument Serial No. Cert. No.
1) ital Thermometer 3240076 241317 TPA
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment

Traceable Due Date
21 Mar 2025

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 9KOE0257

Calibration| Immersion Standard uuc* Ertor Uncertalnt Coverage
Point Depth Temperature Reading - e Factor
(*C) (mm) (°C) () () (+C) k
15.0 100 15.002 15.0 -0.002 0.16 2.00
30.0 100 30.003 30.0 -0.003 0.16 2.00
45.0 100 45.003 45.0 -0.003 0.16 2.00

UUC* : Unit Under Calibration

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 %.

-00o-




OS5 South East Asla [ FOS5 South East Asia
3388 Sirinrat Building, 25! 6ith Floor, Unit No. 3328/%0, 3388 Sirinrat Building, 25th = 26th Floor, Unit Mo, 3388,/90,
Rama IV Road, Klongton , Klongtoey, Bas k, Thailand 10110 Rama IV Road, Kios Klo) y, Bangkok, Thaland 10110
Customer Service Report | reportno: | 9807 | Customer Service Report [ reportno: | 9810

[ Date: ] E-9Feb fwat [ome 1 3 Fb 014
[cosomer | URE ddress: | BONGHOK [ customer ] URE Radrews: | BV EWOW
[ trament ] KTH100 G ] Agg9est [rstrument__] 7200 [Eemiat | 41340514

Hours. Travel To Customer Labaur Travel From Customer Hours Travel To Customer Labaur Traval From Customer
start T8 = 1 LT E.‘on | Start “BY = 710 ]?3; :|_
Finish (LB ki [Tiog ] ~S TTe i Finleh éﬁ!Bo i # 1700 I 1 Thi~g o
Job Type IobType
Application Tpecial Standard AppicaTion Special Standard
Naormal Courtesy Visit Installatian Training Mormal Courtesy Visit Installation . Training
Distributar PMA Onboarding Quote in Houwse . Distributor PMA Onboarding Quote " In House
Irtarnal " Warranty . Rapair M 2 Intarnal Warranty Repair PoA e
Digital Service Sales Support Remote Other Digital Service Sales Suppart Remate Othar
[ PO/Quats Numbar: | | I PO/Quote Number: | bl |
[ PmaType | Fosstame  iooalonn [ contractNe. | T app | L PmaType  [FOSSthre i sppicibk [ ComtractNo. | i |
Details of Work / Test Conditian / Status Details of Wark / Test Candition / Status
¥ o eTrgee E_[n ritog
- TN Wie o3k @) fM | B AT PSPV i ]
T e . I T 1\ e T |I
Jive pa 5 o - |8 rw Plaliae 50 L - 26 b N
e o T PR R 7 oz o e P bt T
- follpw o po1 Qretees] I ~Prauord 10490 ]
- nfsy indsy BT e B B | ]
/
T A
Propw, v Wb 7 B iy SWPH Meod 5705500 ferdes Jm P Vgl
10000375 Emep nel Corplie | FL
Instrument Ready for Use [ ok ] netok | Instrument Resdy for Use [ L oxy | motox | fr
Part No: Batch Description ary | Part No: Batch Deseription. ary
Lo0TIi0T 1% 10005 [ 0L p WAF Sloe Jgwe (3 e 1 R 19.17.%0%c | ©ocl f bub fP00 Ve Jeloh firelayse £4100 1
| confirm this report s accurate and complete | confirm this i and completa
Signed FOSS i = | signedustomer | 5. %s ﬁ\m;;';f Signed FOSS e /éé_ ' signed Customer e;fi%‘! q\m‘
Hame Name Hame Name
Would you be willing to pa te in @ brief survey in order to tell us how we A | Ermall [ Woutd you be willing to participate in a brief survey In arder t tefl us how we performed? | Emal

tanms'lu'muqu tanm‘lu'muqu

Ay \\‘wn\"l'q-,,,‘
Sl SN
FEsrrEswiELSdsdaanULEImS % qmawnr&swﬂmu"l‘:aﬂSu‘l'aanw‘l.nam-s L &
AUELSNISTaUUEN SaEa rnssUa TS "qv//";::\\\‘z-" AuLEN e U UBN IS gEaMrSSUE TS ¥m§
Foundanon for induamal Deveiopme s Natonal Food s il £ Poundation for Industrial Develnpmert MNatoral Facd inshhute ke NEL.TISLTIS 17025
Food Indusimal Labaratory Serice Center CiamaTIGN D084 Food bchisina Laberatery Sendce Certer CALIBRATION 0061
c:a.rﬁﬂcahe No.: 2402283-001-01 Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: TR Munciecomsr: PETTELIOEEDR
Address: 3 Soi Udomsuk 41, Sukhumvit Road, —— B S O G
. 10260 Serind No.: CKIB07LET2 1D Mo.: UAEWAD 0122563
Capacity: 220 g
Puge 3915 Date of Calibration: 2 s 2024 Paga 2 of 4
Ci Ambient Torg ME ¢+ 05 T Relmive Humdty: 475 ¢ 15 W%
Equipment: Electronic Balance Place of Calibration: Labnratoey, UNTTED ANALYST AND ENGINEERING COMSULTANT 0O, LTD
Condition of Equipment: Good Condrion
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration:
1. Calbraton Mathad: NFT Mathad W-Ma-001 In-House Method based on UKAS Lab 14 - 2019
2. Reference Standards:
Model: XSR205DU "
Reference Standard ~ Madel Serial No.  Calibrated By Certificate No, Due Date
. Stancartt Weight Class E2 1mg to 20l 8505567572 TCS M23040535 # Aprid 2024
Serial No. ERORETIRSS Instrument Model  SerialNo  (alibrated By CertificateNo.  Due Rate
Therme-Hygra Meter BOB-HL NFLETH 016/ Quality Reborn OR24-0343 9 Fabruary 2025
1D No.: UAE.WAD.012/2563 3, Ths certification i traceatle ta STUNTT
4, This certificate was certrfied only for the instrument we calbrated
Order No.: 2402283 5, 1I||_.5‘es...: of calbration was found accurae as shawn on datr and plae of caliratian only.
Calibration Results:
- 1. Repeatability of Reading:
Operation No.: 2402283-001
Nomral alue | g ) Standad Doviatian of Reading ta) |
Date of Receipt: 2 April 2024 40 £.0000052
0 0.DKRIOOES
Date of Calibration: 2 April 2024 0 Jonogs
200 0.000053 ]
2. Off-Center Error:
= A mass of 100 g was placed & moved 10 Vanoos pastion on pin
Calibrated by mrierawut i pp by Th tralpnos niading ok {5 givens i the tabie. )
Scientist { Mr.Pheraphat Tuanjit } Y
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 Responsible for the Technical Management Team
The i are for a of i 950,

This Certificate is tssued in accordance with the conditions of accreditaton granted by the Tha Lebaratory Accreditation Scheme
wihich has assessed the measurement capability of the Izbaratory and its traceshility to recognized national standards and fo the
units of rmeasurement reakized at the coresponding natwonal sEndards |aboratory. Ths certificate may not be reproduced athar
than in full except with the prior written approval of the National Food Trstitute.

{ Yit-g-9 LR
] 1 i 100.6001 {1.0003 &
F-CS-009 Revision: 01 Dete: 20-04-65

13 {Mmomum Difference)

FCS012 Rewsion: 01 Date: 20-04-65




AR MNSSULRLYSORIDaarm =S
FLEUSrEAEuURUIEN 15498 IMNSSUETIS
Epundation for ndusial Development Matonal Food inshh e i
Food ncusmal Laboratony Seedce Certer

Calibration Report

Certificate No.:
Equipment:

2402283-001-01
EBiectronic Belancs Manufactirer;  METTLER TOLEDO
Model: %5AZ050U Resalution:  0.00001 o/ 0.0001 g
Serfal Nou: CI0S071872 1D No.: UAEWADLD12/2563

Capadity: 120 g

Date of Calibration: 2 soril 2004 Poage 3of 4
Calibration Results:  (Continued)
Calibration Range:  (-80g
Calibration Adjustment: [ntermal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g }
Hamina Value Standard Ve Average Reading Carrection Uncertainty Cereerage Factor
| ) [ 1) {9} [ - N ] Le g ) 3
Unigad .000000 00000 000000 0.0000088 200
0001 1001003 n.oa1 00000 D.000005% 200
0005 0.005003 000493 000001 DOG0005 200
ool 1013003 001000 0.00000 00000051 200
008 1049936 005000 003000 00000058 200
0.1 0300011 010000 000001 0000011 200
05 1 500016 050001 000001 0000014 200
1 L 000003 100002 0,00003 CO0001E 200
z 2000023 Z0000% 000001 0000017 200
5 5000017 500002 000000 0000620 200
1 0000005 1000000 0.00001 0000025 200
dn 20000031 20.00002 0.00001 0000057 200
an 30000040 3000003 0.00001 0000057 200
50 =0.000028 50 00004 0.00001 0000068 100
B0 0000068 5000005 000003 000011 1m0

FCS-012 Rewision: 01 Date: 20-M-65

0y
N
/ N

n : aesrnssudbuyatsidaamILE T X

FUER IS SAaOUfUERNIS4EaMSSUETTIS

Foundaron for indusinal Developrment Nanonal Food inssiute
wry Food induatal Lsboraiory Senice Cerver

Calibration Certificate

MBC-TISI-TIS 17025
CALIBRATION 00&1

Certificate No.:
Client name:

2402283-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

hack, P 10260

Page 1 of 4
E‘- .r . Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
1D No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrierawut PP 1 by
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

Date of 1ssue: 9 April 2024 for the 1 Team
The are for a el of 95%

This Certificate is issued In accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessad the measurement capability of the laberatory and its traceability to retognized national standards and Lo the
units of measurement realized at the corresponding rational standards laboratory. This cortificate may not be reproduced other
than in full - except with the prior writtan approval of the National Food Instiute.

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

FESMNesAfEILTSIEdssrmILE 1S
ALEiuSMsS AU BN S REINNSSUETTTS

Froundatien o rdsma Develoomer? MNahonal Food instiee
Food indusiia Laboratory Service Cerver

Calibration Report

Certificate No.: 2402283-001-01
Equipment: Electronic Baance Manufacturer:  METTLER TOLEDO
Maodel:  XSRI0S00 Resolution:  0.00001 g / 0.0001 g

Serial No.: COOMTLIETE ID No.: UAE.WADO12/2563

Capacity: 220 g
Date of Calibration: 2 aprd 2024 Page 4 of 4
Calibration Results:  (Continued)
i H 81-200q
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g; Resoclution: 0.0001 g }
Nommnsl Value Swndard Value Average Reading Correction Uncertainty Cenverage Facior
[ o ) L S | 9] Lo [& g } k
S0 8000010 90.0000 0.0001 0.00015 200
100 10000006 100.0000 0.0001 0.00015 200
10 11000007 110.0001 0.0000 L0017 200
120 12000008 120.0000 0.0001 000018 200
130 13000030 1300000 0.0001 L.00015 200
140 24000014 140, 000 0.0001 L0A020 200
130 15000005 1500001 0.0000 000020 200
160 16000010 160.0001 0.0000 000023 200
1m 170.00012 1700001 0.0000 000023 200
P 30000016 2000000 0092 DOMEE 200

The seporten uncertainty of measirement was basad on & stardard uncontainty multiphied by @ coverage factor & | providing a
level of eonfidence of appraxmately 95 %,

F-C5-012 Revision! D1 Date: 20-D4-65
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Foundanan for Fousinal Deveicpment Nahonal Food nstine ot s
Focel inc sl Labavaion Senice Center CREERATIN

Calibration Report

Certificate No.:
Equipment:

2402283-002-01

Electronic Balance Manufacturer  METTLER TOLEDD

Modal: - XSRESOU Resolution:  0.00001 g / 0.0001 g
Serial No.: (210685304
Capacity: 220 g

Date of Calibration: 7 il 2024

C Ambiert i 45 05 T AsaweHumidy: a7 5+ 75 %

Place of Calibration: Laboratary, UNITED ANALYST AND ENGINFERING CONSULTANT CO,, LTD.

Condition of Equipment: Gaod Conditeon

Condition of This Results of )

1. Calibration Methad. 1 Method W-MA-DO1 In-House Method based on UKAS. Lab 145 2015

1. Heferente Standards:

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

1D No.: UAE WAG 010/2565

Page 20l 4

Standard Weght Class B2 img to 2009 BSO5567572 s MI040535 B April 2004
Tharma-tHygro Meter 608-H1 NFLBTH M&/Z3 Qualty Rebam QR#-0343 9 Fetruary 1025
3. The certcanon is tracestia 1 51 UNET
4. Thes certficate was certified anly for the instrument we calitvated
5 TS tesudt of calibration was found acrurate as shown on date and place of calibrition anfy
Calibration Result
1. Repeatability of Reading:
Moménal Vakee { g | Standard Devabion of Hesdrg to)

44 1.0000047

L] 0.0000052

100 0.000048

) 0.000048

2. Off-Center Error:
A mass of 100 g waspaced and moved 10 vanous poston or pan

The batarcr reading abtar e is g 4 the table
N ) oMo

\¢"s) /i
_EI ----D-J'

1 4 5 & (Madmum Difference)
- ) L9344 o §ifg:) (8 )
1009000 $9.9999 | 1000001 | 100.0000 0.0001 ﬁ'

FCSAILZ Revigion: 01 Dete: 20-04-65

NEC-TISI-TIS 17025
CALIBRATION 0081
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Calibration Report

Cearti No.: 002-01
Equipment: Bectronic Balance Manulacturer: METTLER TOLEDO
Modal:  X5H2050U Resolution:  0.00001 g / 0.0001 g

Serial No.: C2106853949 ID No.: LAE WALL010/2565
Capacity: 230 g
Date of Calibration: 2 il 2004 Page 3 of &
Calibration Results:  (Continued)
Calibration Range: ~ 0-80g
Calibration Adjustment: Internal Cakbration
3. Departure from Nominal Value: {Range: 0 - 80 g ; Resolution: 0.0000L g )

Morrral Vake Standard Value Average Reading Corretion Unceranty Coverage Factor
i g ) [ L 9 | L9 1 1 g9 ] X

Unioed 0.000000 0.00000 0.00000 0.0000086 200
0.001 0.008003 0.00101 -0.00001 0.000008% 100
0.005 0.805003 0.00500 0.00000 0.0000092 200
0.0 0.010003 0.01000 0.00000 0.0000085 200
0.08 004959 0.05000 0.00000 00000036 200
01 0.100011 010000 0.00007 0.000011 00
05 0500016 0.50001 a.00001 4, D4 200

1 1000003 1.00002 -0.00002 A.000016 200

2 2000023 200001 2.00001 0.000017 200

5 5.000017 500003 000000 000020 o

o 10.000009 1000000 £.00001 0.00XI26 00

n 20 000031 20.00000 0.00003 0.000037 200

0 30000040 30.00001 0.00003 0.000050 2.00

s 50.000028 50.00002 0.00001 0.000068 200
-] B0 000068 80.00002 1.00005 00011 200

F-CS-D12 Revision: 01 Date. 20-04-65
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i 5 .
Verification Certificate
i CaEcate NG ——
Certificate No.: 2402957-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
hack, P 10260
Page 10f 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2402957
Operation No.: 2402957-001
Date of Receipt: 23 May 2024
Date of Calibration: 23-24 May 2024
Calibrated by  mr.Jerawut Prapawuttipong  Approved by /%
Scientist { Mr.Pheraphat Tuanjit )
ger, Division of C; L

Date of Issue: 1B June 2024 for'the. JEem
The are for a of app ly 95 %o,

This Certficate 15 issued (n Bceordance with the condibons of accreditation grarted by the Thal Labaratory Accreditation scheme which
has assessed the measursment capability of the laboratory and &s tracsebility to recegnized national standards and 1o the units of
measurement realized &t the corresponding national standands faboratory. This centficate may nok be reproduced othes than in full
except with the prior written appeoval of the National Food Institute.

F5-001 Revision: 01 Date: 20-04-65
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Foimderon for rebminsl Devetemert MNanensl Faeel insnie gl N ELTIE T 1028
Feod reusing Lahoearory Service Cearter GALIBRATION 0061
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electranic Batnce Manufacturar:  METTLER TELEDO
Mudel;  #SR2050U Resolutiont 000001 @ { 0.0001 g

Serial No.t (2106685354
Capacity: 220 g
Date of Calibration: 2 i 2024 Page 4 af 4
Calibration Results:  (Continued)
Calibration Range; B1-200g
Calibration Adjustment: Interral Calibration
3. Departure from Nominal Value; (Range: 81 - 200 g ; Resolution: 0.0001 g )

D N UAS WAD 0102565

hiomin Valug Sandard Value hwerage Readeg Comection Uncartaingy Coverago Factor
[ g } [ L g [0 B} (= g ) L]
50 5000010 90000 20000 G0001S 200
100 10000006 100,000 0.0000 000015 2.00
10 15000067 110,001 2.0000 000016 200
130 120.00005 1200060 0001 000017 200
130 130,000 10 1300000 2.0001 0.0001% 2.00
140 140,000 14 1400000 0.0001 0.00020 200
150 15000008 1500001 40000 000020 200
160 16000010 1600001 00000 000022 200
m 17000012 170.0001 0.0000 0.00023 200
200 200.00016 2000002 2.0000 000028 200

The reported uncertainty of measuroment was hased an 8 stardard uncertainty mutiplied by a coverage factor & | praviding a8
level af conficence of approwimately 95 %,

F-C5-012 Ravison: 01 Date: J0-04-65
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION

Model: 2520 Senal Mo.: 91784485

Resolution: 1 "C 1D N0 UAEWAS.D11/2560

Manufacturer: FOSS
Date of Calibration: 23-24 May 2024 Page 2ot 4
Location: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Environment Condition: Ambient Temperature [ 25 + 3 ) °C

Relative Humnidity [ 55 = 15)%

Line Voltage { 220 & 10 ) Vol

Condition of this results of Calibration:

1. This instrument was calibrated by Insert standard themmocuples type R into its heating block digestion and
compared to temperature obtained from reference standards thermometer at cafibrated point.
- The temperature scale used was based on TTS-50
- Al data show below wese final vatues and the mitial data may be obtained upon request.

2 Standard Instrument ;
Model Serial No. Certificate No. Due Date Through
Digital 343704 i i 5 R MM, Technical
with Thermocouple Type R TE@101100 ) CHa 0By 183 SZya0n 2-3un-2024 Center Laboratory
3. This certificate is traceable to intemational system of unts (ST Units).
4, This certificate was certified only for the instrument we cafibrated,
5, This result of calibration was found accurate as shown en date and place of calibration only.
6. Condition of Callbrated ftem | Good
C* Description
Time of Record - Hour 30 Minute At a0

7. Result of Callbration : Without [ aner

FL5-012 Reimion: 01 Date: 20-04-65
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 31794469

Resolution: 1 e ID No.: UAEWAS.D11/2560
Manufactwer: FOSS

Date of Calibration: 23-24 May 2024 Page3afd

Calibration point: B0 °C

Calibration result:

Reporting of

* i - Uncertai

1 380 380 0.96 37B.85 21
2 330 380 0.40 37841 21
El 380 380 1.18 37854 21
4 380 380 0.44 377.64 16
3 380 380 0.11 377.75 16
L) 380 380 0.14 378.35 1.6
i 380 380 1.17 377.09 21
B 380 380 0.33 377.08 21
9 380 380 0.14 376.61 21
10 380 380 0.956 37774 21
11 380 380 0.40 777 2.1
12 380 380 1.18 37771 21
13 380 380 0.44 379.07 1.6
14 380 380 o1 379.19 1.6
15 380 380 014 370.78 1.6
16 380 380 117 378.74 21
17 380 380 033 378.74 21
18 380 380 0.14 378.27 2.1
19 380 380 0.86 379.53 2.1
20 3B0 380 0.40 378.96 2.1

Mt

= UUC* = Unit Under Cafibration
“Immersion depth of standard tharmometer in tube level high of sand Is equal heater plate of UUC,
Stability = One-haf of the greatest of d at one sensors,
for at least haif an hour after reaching stesdy stste,

F-C5:012 Rovisor: 01 Date: 20-04-65
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Verification Report

Certificate No.: 2407957-001-02
Equipment: HEATING BLOCK DIGESTION
Mogdel; 2520 Senal No.: 91794450

Resolution: 1 e 10 No.: UAEWAS.011/2560
Minufgcturer:  FOSS

Date of Calibration: 23-24 May 2024 Page 4 of 4
Calibration point: ¢
Calibration result: Cantinued

Figure 1, Location of Reference Standard and Block Dragram of Digestion Unit
TOP VIEW

Romank: Edied Date of Catbiraten from 23-24 May 204 to 23-24 May 2024,
Mote:
-UUC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC,
- Statdity = One-half of the greatest of at one sensors,
for &t least half an hour after reaching steady state,

The repart uncertainty of measurement was based on standard uncertainty multipled by coverage factor k= 2,
providing a level of confidence of approximitely 95 %.

F-C501% Aevmon: 01 Date: 20-04-65
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Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agllent Preventive Malntenance provides factory recommended service for your analytical instruments 1o assure
reliable operation and the accuracy of your results.

Dellvered by hrqhhr trained and cernﬁed service engineers using genuine Agilent parts and supplies, Agilent

g you need to reduce unplanned downtime and keep your systems
operating at their peak. Thls cheﬁ:llst will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities,

Agilent

lﬂﬂﬂ"l‘i"bjﬂ’wﬂﬂ

Agilent
Agilent 7890 GC Preventive Maintenance Checklist Cr;fii‘.aua
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.

= Anyparts, nat h:luﬁedmthe Pans Lists section of this document, are nat part of the

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

= Ifasystem requlras 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,

Important Customer Web Links

«  For maore information about Agifent Technologies urwcn,pieasa wisit our website using the
following URL: hitp:/ /www. agilent, i vices/service-repalr

« The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agllent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https:/fcommunity. agilent.com/welcome.

= Toaccess Agilent University, visit http://www.aglent com/crossliab/university/ to kearn about
training options, which include online, classroom and onsite delivery. A training speclallst can work
directly with you to help determine your best options.

= Ausefd Agilent I!uwm cm \neb page is available, which includes short videos on maintenance,
quick lists of for and ather valuable inf Check out the
Resource Page here: hips., h’www.agllult .com/en-us/agilentresources,

= Need technical support, FAQS, supplies? - visit our Support Home page
hittp:/www.agilent.comy/search/support,

* Videos about specific pi i far your i can be found by searching the

Agilent YouTube dlamnl at https./ iwww.youtube com/user/agilent.

= 7B90B Manuals are also available on Agilent.com:
o Safety

https://www.agilent.com/cs/lib Is/public/ 78908_Safety. pdl
o Installation and thsm

https:/ fweww_agilent. Y ublic,/ 78908, it pdf
o Operation Manual

hittpa://www.agilent. library, ublic/78908_Dperation.pd!

@ Maintaining Your GC
httpe:f fwww agilent comyos/ibrany/usermanuals/ public/ 3430
A0052% 2078908 _Malntaining%20Guwde. pdf

Revisian: 2,00, Issued: December 30, 2020
Agile Document Mumber: DO007063

DE number: 44166.7507222222

© Agilent Techralogies, Inc. 2020
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Agllent 7890 GC Preventive Maintenance Checklist Cr SSLab
ot Gurora

Service Engineer's Responsibilities

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

Only salact those Pages that relate to the syster or module being serviced
Complate empty fields with the refevant information
Complete the relevant checkboxes in the checklist using elther a “x*
*  Check “Section not applicable” check boxes to indicate services/tasks not defivered, as appropriate.
* Complete the Prevantive Maintenance service in the order of the tasks listed.

Complete the Service Review section together with the customer.
Complete the fields for page numbers st the fact of each selected page

Complete the total number of pages field in the Service Completion section
*  Ask the customer to sign the Service Compi, section including th
signature,

ar tick mark "'

s and your

Additional Instruction Notes

*  Check for any active service note
Recommended” Service n
qualification service,

* Do not implement firmmware updates, unless you
they are compatible with the instrument control

s for this unit If there are any applicable "Safety” or "Modification
otes, plan to implement the changes on this unit before doing any

9et approval from the customer and are sure that

software
Revisiore 2.00, Issued: December 30, 2020
Agile Docurment Number, DOOO70R3 e a
DE numbier. 44166, 7557229729 Page 3 of 8 i Agilent
@ Agitent Technoiogies, Inc. 2020 T
1]
wnanslumuny
et
Agilent 7890 GC Preventive Maintenance Checkiist C%Lah
[T——

Preventive Maintenance Procedure

Clean and inspect GC

W@ Unplug power cord from the power source,

d Open GC covers and fremaove any du iz, Pay p attention o cooling fans.

@ Inspect internal connectors for proper contact and placement.

W Reconnect Power to the GE, Power the GC on and verify the power an self-lest passed,

@ Verify oven motor s3pins freely and tums on with the oven doer closed; off when the door is opened.
& Verify operation of ail ather fans - the Inlet and EPC cooling fans.
@ Verify aven intak flap bly is operating y while heating and cooling the oven

Inlet and detector consumable replacement
& For the inlets installed, perfor
GC” - for the infet(s) installed,

Replace the split vent trap
Multi-Mode Inlet (M), Pr.

m infet maintenance as defined in the 7890 manual - “Maintaining Your
=} cartridge filter on units with these inlets; Split/Splitless Capillary (S5L),
1 Te Vi (PTV), Volatiles Interface V1),
W I the inlet system is used in Split Mode with viscous samples, inspect and clean the sphit vent tube on
the inlet and flush or replace the tuhing between the indet and the split vent trap.
M Ifthe GC includes a Flame fonization Detectar (FIE), replace the
sample or cormosion, replace the
ination — clean as

JBL If the ignitor shows any butldup of
igniter. Examine the FID collector and castle assemblies for

Sary.

Zero Sensors and Leak test

@ Zero all pressure sensors Per the procedure in the 7890 "Advanced User Guide”,
W Perform inlet pressure decay test(s) as defined in the 7890 "Tmuhleshucmng Manual®,
If the PM is done in p ian for an O ional Qualifi then the pressure decay test defined
within that protocal can be used for the FM.
@ Record if test passed or failed in the results table,
Revision: 2,00, Issued: December 30, 2020
Agile Document Number: DODO7063 - M
DE number. 44166.7597222227 Page 5_ of 9 - Agilent
@ Agilent Technologles, Inc. 2020
'
wnanslumugy
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L o gt 18 Dutcses
Agilent 7890 GO Preventive Maintenance Checkiis

System Information .
i o is attached instead of completing the
i if an instrument configuration repor & af
@ Check this box if an ins
below.

- - [cN11021007
Instrument System Name and 1D

Fnstrament System Sita and

" Instument Reom

T P | List the Serial Numbers of each
| e com i -

5t5) e — T ent1021007
1. G3R440A it

=

Preparation

Discuss any specific issues with the custamer before atam::;“ms
W‘“'ﬁ the instrument loghook for recorded proplems and
Save instrument control settings before starting \I.‘ne q:llir::::ure.
AVE NS :
i { the system for clean|
Perform a general inspection o e |
Check for proper Installation of parts, assemblies, sensors < . .
tam For required instaliation of companents, setting: ” R A
iy ired firmware updates and verify with mstamers.. if they N
it i ocedures, recard the Detector Signal omme:?lore bt
tate ?iﬂigdﬂEF':E::gsgm mode, comparing the detector culputs
the G s F
service is not possidle.

£EEEEEEE

Revision: 3 2020
ssion: 200, Issued: December 30,

Agile Dacument Mumber. DOO07T06S gL
DOE number; 44166 7597222222

& Agilent Technologies, fne. 2020

wnaslumugy

CrossLab

= B vigh s Do
Agilent 7890 GC Preventive Maintenance Checl

ALS Maintenance

Section NOT applicable I
Check all cabling and configuration settings betwesn GC, tray,
yacuwm or rermave any dust, especially around fans.
fans.
Check operation of all o
inge for smooth plungsr oparatian. )
(cmh:i ls::l:;soum operation of the needle support = clean if necessary

and Injectors.

EEEERBEDC

Restore Instrument

@ Restore the normal operating conditions of
.
me 1he system with carrier flow for 15 minutes —
Bake out the system, then restare the normal oper hr:m' e it
libration, check and record the post PM def i réwrded oo 0N
aﬁel.rlhe:ilwld be similar or lower than the detector c:urpuIl e g vk AL "
r i utine PM, injec!
ical checkout. If this is a 10 he clstoms
:::I?:TM??:E :I act as a final checkout of both the ALS

customer method using the Browser interface or Data
"}
a
"}
I}

- 9 qui N Procecurs
Mate: If Service is performed prior 10 & qualifization service, then use the quali
ote: I the PM o i lj th by ficat! ch

out.
as & guide for final instrument set up and check:

i 020
- 2.00, Issued; Decernber 30, 2
igez‘:ggcﬁmem Nurmber. DOOOTOES B 6 o
DE nurnber 44166 7547222222
© Agiient Technologies, inc. 2020

9 ._:;n_;. Agilent
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Agllent 7890 GC Preventive Maintenance Checklist

Foom e 13 Dume:

Signature Page

Service Review

@ Antach avallable reports/printouts of 2ll tests to this documentation.
@ Record the Preventive Mainterance service activity in the customer's records/logbook,
@ Upd I counters as
& Affix the PM sticker to the system or instrument logbook based on the customer's request,
@ Complete the Service Engineer Comments section if there are additional comments,
@ Review with the customer this service, pans replaced, and test resufts oblained.
@ If the instrument firmware was updated, record the details of the change in the Service Engineer's
G box or if in the 5 1Q records.
O Supply the customer with a copy of the Smart Alerts flyer.
0 Describe Smart Alerts to the customer,
O Install Smart Alens il requested.
7890 GC Test Results Table
Detector Signal Outputs Before PM Service | After PM Service
Front detector output MA. NA.
Back detector output MA. 220
AUX detector cutput NA, NA.
Pressure decay test [Expected test result | Actual test result
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test Fag A,

Revision: 2.00, lsswed: December 30, 2020
Agile Document Number: DOOD70E3

DE number; 44166.7597222222

& Agilent Technologies, Inc. 2020

Page 7 of 9

wnanslumuny
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Fotm it 1 rre

Agilent 7830 GC Preventlve Malnienance Checklist

Service Engineer Comments

If there are any specific points you wish to note as part of performing the service or other llems of
interest for the customer, please write include them in this box,

Service Completion

Service request number B006748380 Dat 4 21Feh2024

Agllent sig Phuwanai Yokiragul o g

8

Total number of pages in this d

Revision: 2.00, issued: Decernber 30, 2020

Agile Docurnent Murnber: DOOOT063

DE number: 44166 7587222222 Page 8 of 8
@ Agilent Techrologies, Inc. 2020

wnanslumugy

Agilent 7830 GC Preventive Maintenance Checklist

7890 Parts List Table

CréssLab

Fiies ight s Budcins.

The g kits ar for capillary packed inlets. If this is a general PM and the
hasap d zet of bes, you may use the customer's consumables.
Product or
model# where | Quantity

Part [ Part number used consumed
551 Capillary Inlet PM kit, Splitiess H188-6497 78%0A/B 1

S5L Capillary Infet PM kit, split 5188-6496 TEI0AE

SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/8B

Washer

SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/8

Single taper with Glass Waol
| S5L Capillary Ultra Inert Inlet Low Pressure Drop | §190-2295 T830A/B
| Split Linar -
| with Glass Woal

PP Inlet PM kit §188-6498 TaR0A8

Split vent trap PM kit, single cartridge (for MM, | 5188-8455 THI0AB

PTV & V1)

MMI Cleaning Kit G3510-60820 TEI0ASE

PTY Septumless Head Rebuild Kit 5182-9747 TEI0ASE

PTV Septumless Head Teflon Guide 51872-9748 TRO0AE

Ignitor (glow plug) assembly with O-ing 19231-60680 TEI0A/B 1

FID Collecter Rebuild/Cleaning Kit G1531-67000 | 7EIO0AB

Sandard ,011-inch FID Jet for capillary FID base | 61531-80660 TEOOAMB 1
High Temperature .07 &-inch FID Jet for capillary | 61531-80620 7890A/8

FID base

| Standard 018-inch FID Jet for packed column | 1871020119 TH50A/B

with packed FID base

Standard .011-inch FID Jet for capillary column | 19244-80580 780AB

with packed/adaptable FID base

High Temperature .018-inch FID Jet for capillary | 19244-B0620 TRIOAB

column with packed/adaptable FID base

NPD Jet, universal fit, 011-inch I G61534-B0580 TEI0AE

NPD Jet, universal fit, (071-nch ID Extended 61534-80590 TEIOA/E

| tip

SSL Capillary Ultra Inert Inlet Gold Seal with 51906744 T890A/B

Washer

SSL Capillary Ultra Inert inlet Splitless Liner - 5190-2293 THO0A/E

Single taper with Glass Wool

**FID Collector Replacement Kit, If needed 61531-6700 7590A/8

Revision: 2.00, lssued: December 30, 2020

Agile Document Number, DDO07063

DE number 44166 7597222222 Page 8 of 8

@ Agilen: Technologles, Inc. 2020
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“HNHW H k N N P\ Hanna Instruments (Thailand) Ltd. ‘e\‘ﬂ:\'_bu'}'/"';%

i S10/67-68 S 1] %R, S ik 2 X
instruments A
Huaykwang, Banghok 10310 Tel: 1-2541 4199 Fax; 0-2541-4198

Certificate No, : HIT-2412-038%

Page: lof 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater
Meter Model : HIZ39800-02 Serial No. : HOTE3001
Tube Heater : 25 Vial Capacity Resolution : 01°c
Temperature Range : (-10 1o 160)°C Temperature of Reaction = 150°C
Manufacturer : Hanna Instruments Made in : Fomania
Condition As-Received : Used Product Reference ; RE240478
Ambient Temperature : @2s+2% Relutive Humidity : (50 £ 15)%RH
Customer name : United Analyst and Engineering Consultant Co., Lad,

3 S0i Udomsuk 41, Sukhumvit Rd., Bangehak,
Phrakhanong, Bangkok 10260

Received date : 18 March 2024

Calibrate date : 18 March 2024

Issue date : 20 March 2024

Calibrated Location - Hanna Instruments (Thailand) Lid.

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

CP-(4 by using certified reference standard instruments,

ot
Calibrated by : @ Mr. Pichit Petihong Approvedby: & f 7
O Mr. Channarong Soinak Mr. Anan Suwanchaisakul
Authorized Signatory
HANT
(Thiland) Limane
This certificate was certified only for the instrument we calibrated.

This result of calibration was found acearate 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). lﬂﬂﬂ'ﬁhjmuﬂu

“Hmﬁmm HANNA Crtifete No. HIT-2412438

instruments Page:2 of 2
Condition of this calibration result:
Reference Standard Instruments  This certification is traceabls 1o the i unit of unit ined through:
l Instruments Model Serial No. | Certificate No. Traceable
Dhata Acquisition Switch Unit 349704 MY#065265 | WK2307-164-1 WK Ebectric Co,, Lid.

Technelogy Promation
Digital Therme-Hygrometer HT-7715D ALOTISS 24H41

Association (Thailand-Japin),

Measurement Temperature Source Accuracy for COD Reactor,

Capacity Nominal Value Average Value Uncertainty of Measurement
(vial) °cy (&) +°c)
[ 25 Wial . 150.0 150.0 .50 |
Unit : °(
(1A) {24} (3A) 44) (34)
150308 | 150220 | 150101 | 150121 | 149738
_tm] (28) (38) (48) (5B)

150,011 149,395 150,792 149.934 150178

(1) {2C) (3L) {4y (5C)
150,071 150.052 150477 150400 130.451

| o) 20 Gm n) (5D

149,235 149,601 149411 150.014 149,708

@E) | 5B
150,002 | 149,342

(1E) {2E} {3E}
150,086 145,107 150.024
1

Fignire: Shows the location of the temperature source.

The report uncertiinty of measurement was based on a standard uncertiingy multiplied hy a coverage factor k= 2,

providing a level of confidence of approximately 95%

** End of centificate **
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Froe ingight 10 Discoms:

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

Dedivered 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 |s provided for your records.

Fevislon: A 02 issust: 21 Januery 2022 2 - * .
Dacrment Nurmier: GAL 490075 Page Lol 1T " Anllel“

® Agilent Technolagies. inc. 2022
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Agilent

Agilent 5100, 5110 Preventive Maintenance Checldiat CrOSSLab

From Irssight 10 Quacems:

Introduction

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

= Acustomer representative shouid be available to the engineer while performing the preventive
maintenance procedures, Customers are responsible for regular maintenance and are
encouraged to abserve the service representative

= Any parts not included in the Parts Lists section of this docurnent are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
senice

»  |fasystern requires the use of extra or speciel 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 instrurment should be returned to its standard
sample Intreduction system,

Revisan AD2, Isued 21 Jauary 21032 P
Document Nurmber. G307 4-90075 Page L of Uy
8 Agilertt Technologies, inc. 2022
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CréssLab

From isight oo Dateome

Agilent 5100, 5110 Preventive Maintenance Checklist

Important Customer Web Links

= Toaccess Agilent University, visit hittp://www agilent comy/crosstab/university/ 1o 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.agllent com/en-
usfagilentresources. 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.com/welcorme

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

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

Revisiom A02, |ssued 21 January 2022 PR
Document Nurber. G8014-40K75 Pageadaf -
@ Agilart Technologies, Ine. 2022 E 4
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Feom Inssghe so Duwcome

Agilent 5100, 5170 Preventive Maintenancs Checkist

Instrument Maintenance

System Information

[ Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and 1D 50 NON (LP-0ED

Instrument System Site and Location

Uwided P\\.‘;\.ag wad E"‘j‘"‘e”“"f} Con sulhawt

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

L G woiEe WY WU3aos)

2

3

4

5

B

7.

8

a

ICP-OES Configuration Table Cirgle the type or write in the type if other

| Mebulizer Type SB&Spray Conikal | Other

Spray Chamber Cyclanic Single Pass Cyclonic Double PassY Other

Torch Radfal (Bl View) Other

Terch Type One Piece [Seml Demeuntable)| Fully Demaountabie | Siher

Injactor Dizmater 2.4mm 1.4mm | G8mm | Giher

Inzctor Material @ Ceramic | Other

Revisan ADZ lssued: 21 Janusy 2022 o . .
Document Number: G801440075 Page D of 1 "'{: i Agllel‘lt
© Agler Tachviclagies, ine. 2022 Mt
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From Insight t Duteame

Agilent 5100, 5110 Prevantive Maintenance Chacklist

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supplies are available befora the
preventive maintanance visit

»  Unly select those pages that relate to the system or module being serviced.
» Complete empty fields with the relevant information.
s Complete the relevant checkboxes in the checklist using either a “X" or tick mark v,

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

s 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,
» Complate the fields for page numbers at the foot of each selected pags

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

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

Revision A2, lssued 21 Jauery 2022 5
Documart Numbar: GEO14-60075 Paget of 2
0 Agilert Tecnnologies; Ina. 2022
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Fram insght to Duizome:

Agllent 5100, 5170 Preventive Mentenance Checklist

Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments,
Save instrument control settings before starting the procedure.
Perform a general inspection of the system for cleanliness.

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

Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, If standard sample introduction system was not installed, ask the

lu]
&
Ll
@ Check for proper installation of parts; assemblies, sensors etc,
u|
]
customer to install it g @

il

Ask the custormer to remove any samples from the ICP-DES sample introduction area, auto
sampler or around the ICP-0ES.

Revizon: AQZ lssued 21 January 2022 v
Diocament Number 301390075 Page ® or 1
© Agllert Technologies, Inc. 2022
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Agilent
Agilent 5100, 5170 Preventive Maintenance Checklist CrOSSLah

From Insighe fo Detrnme

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Iﬂ) Run Instrument Performance test.
Record results in Instrument Perforrmance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

Ef Look for any obvious external damage or problems
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 (f
necessary

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

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

Replace the radial pre-optics window

Replace the axial pre-optics window for VDV and VDV instruments,

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

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

B &5

B0OE HEEBEE B

Agilent Water Recirculator

[0 Service not applicable

Iﬁ Drain cooling fiuld and remove any particles from the chiller reservair
Fl Remove, clean and reinstall water inlet metal mesh filter if presant.
B Refill with Agilent Cool Clear cooling fluid.

c-f Clean the cooling system Air filter and the condenser

Socumert s T page Torth - Agilent
@ Agilers Techniclogies nz. 7072 :
:
lenaslumuRy
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Agllent 5100, 5110 Preventive Mainteeance Checkist CFOSSLab

From Insight 10 Quscoma

ICP-0OES adjustment

Pl Check position of Zn peak, adjust if required,

ES Check Argon Ratio, adjust to specified value if required.
Petform Detactor Calibration

@ Perform Instrument Calibration

Record Post-PM instrument performance

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

i) Subsystern Communications Test
& Ar Flow

7 Water Flow
& Gas Flows

F RF Generator
Ei Carnera Test
@ Optics Test
@ Nebulizer Test

@ Record the result in the Instrument Test Results Table

Revisar: A 02, tssusd 21 danuary 2022 ;
Document Number: GBAT4-B00TE Page 2 of ¥ e
@ Aglent Technokiges, Inc 2072
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From insight 1 Dutrome

SPS 3 Auto Sampler

@’ Service not applicable

Power cycle the autosampler and verify successful initialization,
Inspect ¥ 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 outermost
comers and rinse port, ensure that the probe s approximately centered in the vial

Lon i s 18 e

SPS 4 Auto sampler

F‘f Service not applicable

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

Clean the auto sarmpler cover panels, if cover kit 1s 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,

Fump Tubing Replacement, Replace peristaltic purmp tubing. Replace all tubing that goes
fram the ringe station 1o the purmp and from the pump 1o the waste/rinse bottles

Test using customer's tray and move the sample probe to the sample vial 7, wash vial and

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

o 0o o oo

AVS 4, 6, 7 Advanced Valve System

Iﬂ/ Service not applicable

O Replace valve rotor seal

[0 Check fittings for signs of leaks

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

Resision: .02 lasued 21 January 2022

Dogurment Number. 6831430075 page Bar : - Auile“t
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From lesigh 3o Oucome:

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system, Hif

f Leave system in an (die state: on and purging.
Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure asa guide for final instrurent set up and checkout,

Service Review

# Attach available reportsfprintouts of all tests to this documentation.
@ Record the Preventive Maintenance service activity in the custormer's records/logbook.

@ Record the PM event in the Smart Alerts logbcek, If applicable

ﬁ Update/reset instrument rmaintenance counters as appropriate

@ Affix tha PM sticker 1o the system or instrurment logbook based on the customer's request
@ Complete the Service Engineer Comments section if there are additional comments

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

Ef If the instrument firmware was updated, record the details of the change in the _Sc_zrvice
Engineer's Comments box. Sysiemsina compliant enviranment may need additional
documentation

Iﬁ Complete the Signature Page with both Service Engi and C g

Revson A02, lssued: 11 January 2022 'VU‘, Al
Docurment Kumber GAO14-30075 Page of 7
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Agilert 5100, 5110 Preventive Maintenance Chacklist

Test Results

Instrument Performance Test Results Table

ﬁ.gllant La b

From esight o Diioome

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

Fre PM Sensitivity Check Post PM Sensitivity Check

Radial Aial * Radial Mgl
Zn 213857 nm SASE \500. % LIV & & y24, S E%EG, A
Mn 257 610 nrm SRER 4950 4821 130N % e
A1 396.152 nm S8 4.9 WA %3 EARR
K 766437 nm SER 5% 994 4% 453

* Axial result is not applicable for GRD16AA, GBOT2AA Radial View instruments,

Instrument Test Results Table

Note The Instrument Test results are for systemns using ICP Expert version 7.3 and above only.
Instrument Test Result
Subgystem Comnmunications Test ?6!-35
Al ?a 35
Water Flow ?ST:S
Bas Flows \st 5
RF Generatar ?ESS
Carnera Test Pass
Optics Teat ?ﬂ&ﬁ
Nebulizer test fass

Rmision AQZ Issued 21 January 2022
Duewerent Nurmber: GEO14-90075 Page 1L or 15
B Agikat Tochnolagies, Ino. 2022

Agdant 5100, 5170 Preventive Maintenance Chacklist
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From esighn 19 Ourome

Consumed PM Parts
Product or Model#  Quantity
Part Description Part Number where used consumed
. GA0N0A, GBO11A,
Al Pre-Optic Window GA010-68014 GAOTAAIGEN] 5A 3
Radial Fre-Optic Windaw GEO10-68015 Al 1
. o Agilent Water
Agilent Coof Clear Coolant Fluld STR9-0037 Reclroulator -
Purge Gas Filter G8010-60136 Al 1
Air inlet fiter GA000-6ED02 All 1
High Capacity Air Filier GRO0-60T8E3 Optional =
Rotor seal for &7 port valve for AVSE/7 GE494-60002 GB494A/GEATE -
Rotor seal for 4 part valve for AVS4 G8493-50002 Ga493n =
mse salution 10 finse station 25mm idic opep pene spsa _
Bart connector 2.5mm-1.5mm 0 GAA10-80124 = =
PAC waste tubing Smim od x Smm id, 2m < GB410-80122 5P54 =
Additional Parts may be required from engineer's stock:
¥ ais drive belt 5410047500 P53 -
Z axis drive beft 5410047400 sPs3 -
Peristaltic pump tubing, PYC SolvaFlex, 3 9710045000 sPsd

brricged,

Consumed Parts Reference

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

Iﬁ Section Not Applicable.

Part Description Part Number

Product or Model#é  Quantity
where used consumed

Revison: A02 Issued 21 Jaruary 2002 -
Oscumert Number GA01 440075 Pageliat
£ Aglern Technolngies: Inc. 2022
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Frem esight 1o Ostemme

ICP-DES Status Results Table

Mote: These measurements do not form part of any specification and are for referance only,

Measurement Standby Mods Plasma On

Mains Voltage 29444 WA 29¢ 29 WAC
Mams Current 0. 0% A 0.1 05 A
Instrument Tempersturs 791 c 739 ©
RF A Flow (sensor spesd] & Hz 06 Hz
Flasma Exfiaust Temperature Mo measurernent 1% C
Wates Flow Oscillator Mo measurement LTS Limin
Water Flow Detector [E13 Lfmin O.%% Lfmin
Water Inlet Temperature a L < L] *C
Palychromator Temperature 35.0 © 35.0 0
CCD Temperature - 400 © —na b
Thermal Stabifizar 350 € 5.0 o
Argon Supply Pressure A% Al L2 581,55 P
Purge Gas Supply Pressure*t G&E 60 ka LA2 4 kPa
Opticn Gas Supply Pressure™] - kPa - kPa
MNebulizer Flow ho measurement 0.3C Limin
Mebulizer Back Pressure Ho measurement VT, 43 kP
Plasma Gas Flow No megsurement ATR-1Y Limin
Aulary Gas Flow No measurerment 46D Lirnin
AF Atwer Nemeasurement 149043 w
RF Supply Current Mo reasurement 9. %5% &
RF Supply Woltage No measurement ZoA A7 v

=1 If option installed

Rewigion: A.02, Issued: 21 January 2022 = ._..;.._. .
Docisment Numbar: GEO14-80075 Page Lo 1 et Agl'sl’ll
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Foten Insight tn hisortre

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

Servce Regues! Number: Date Setvice Completed
VTR AL 04 Nou Joo4
Sanvice Engineer Mame: Customer Name
Rawwslom  § fghorn  Onlong
Service Engineer Signature: Customes Signature
Ronualeo 3. H?'hnm Gnl«mj

Tatad numbé of pages in thiz document

Revison & DR issued: 21 fanuary 2022
Docurment Nurmber: G301 460075 Paga ot
® Aglort Technolagies, Inc. 2022
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Report Summary

Instrument Mode! Agllent 5100/5110 VDV ICP-DES

Instrumant ID GBO11A/GBO15A,

Instrument Serial Number MY 18030001

Software Version 7.3.1.8507

Firmware Version 3442

Testad By Pre Test_PM_Kanyakom .

Test Completed On 11412024 91210 AM

Result Summary

Subsystern Communications Test Skipped

Alr Flow Test Skipped

Water Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped

Camera Test Skipped

Optics Test Skipped

Advanced Valve Systerm Test Skipped

Resalution Test Pass

Sensitivity Test Fail

Precision Test Pass

Page 1of 4
'
lenaslumuRy
rsaﬂsir.wilr Test Fall
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) z46.0 SRER 1041 793.0 0.8
Se (195.026 nm) z410 SRER 7B 8520 787
Zn {213.857 nm) 214210 SRER 1500.8 418233 742.0
Pb (220,353 nm) z46.0 SRER 1707 2432.0 1748
Mn (257 810 nm) = 3518.0 SRBR 38150 264700.2 4420.0
Al [386.152 nm) =34 SBR T 48454 6 §5563.2
Ba (453.408 nm) 2340 SER 459 1966719.7 419038
K (T68.481 nm) =18 SBR 57 5890382 14687.7
Axlal
Element Wavelength Specification  Method — Ratio Standard Blank
As (188980 nm) = 2080 SRBR 1265 14888 118.0
Se (196.026 nm) =158.0 SRBR 1120 17738 197.8
Zn {208.200 nm) = 2340 SRER 488.0 B784.2 1987
Zn {213.857 nm) = 1743.0 SRER 22174 955876 1788.7
Cd (214,438 nm) = 42270 SRBR 1919.3 B8724.6 12364
Pb (220,353 nm) = 3200 SRER 3ze 7929.5 499.0
Mn (257610 nen) = 10625.0 SRBR T7482.2 9912383 16811.7
Cr {267.716 nm}) = 1046.0 SRER 2254.6 1297066 31509
Cu (324.754 nm) z19.0 SBR 269 290746.3 10407 .5
Al {396.152 nm) 260 SBR 107 211328.2 18005.0
Ba (493,408 nm) 2 B0 SBR 493 BO5G460.4 1383365
K (766.491 nm) =240 SBR 281 13851802 472062
Page 3of 4

lenaslumuRy

Resolution Test Pass
Element Wavelength Specification  Width
M (174.213 nm) =940 B.98
As (188.880 nm) 5820 B8.17
C{193.027 nm) s11.50 8.30
Mo (202.032 nm) =820 6,38
Cr {206,158 nrm) <1340 B.g8
Zn (213,857 nm) =870 6.60
Pb (220.353 nm) =9.50 7.09
Co (228.615 nm) =17.20 11.67
Ba (230424 nm) =9.40 720
Mn (257 610 nm) =13.30 943
Mn (260.558 nm) 22030 1411
Cr {267.716 nm) 11,00 8.04
Cu (324.754 nm) 52500 18497
Cu (327395 nm) =14.20 11.23
8r (338,071 nm) =33.50 24,30
Ba (455,403 nm} = 44.00 3347
5r{460.733 nm) = 36.00 17.23
Ba {493 408 nm) £36.00 2537
Ba (514.171 nm) 54200 2554
Ar{675.283 nm) 57400 5551
K (766.491 nm) < 80.00 65.86
Page 2 af4
'
enaslupmuny
Fﬁéhinn Test Pass
Radial
Elerment Waval M
Walue % RSD
Ag (188,980 nm) =260 073
Se (196,026 nm) =260 0.8
Zn (213.857 nm) s150 0.3
P (220.353 nm) =260 073
Mn (257 610 nm) =150 0.3
Al (396,152 nm) = 1.50 0.33
Ba (483 408 nm) S150 0.87
K (765.481 nm) =150 0.32
Axial
Elemant gl Specifi M
Value % RSD
As (188,980 nm) =150 121
Se (156.028 nm) =150 0.84
Zn (206200 nm) =150 0.56
Zn (213.857 nm) £150 096
Cd {214.439 nm) =150 028
Pb {220,353 nm) =150 0.51
Mn (257 610 nm) =150 0e7
Cr (267716 nm) =1.50 0.22
Cu (324.754 nm) =150 024
Al (356,152 nm) s1.50 033
Ba (483.408 nm) 150 0.40
K (766.481 nm) 5150 0.65

=

Page4of 4
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Report Summary
Instrument Model
Instrument {0

Instrument Serial Number

Sollwaravezion

Tested By

Test Complated On

Agllent 510015110 VDV ICP-0ES
GBO11A/GBO15A

MY 18030001

7.3.1.9507
3442

Post Test_PM_Kanyakom S.
11/4/2024 11:07:24 AM

Result Summary
Subsystem Communications Test Pass
Mir Flow Taat Skipped
Jore Moo Skipea
AR Skipped
Camera Test Skipped
Oplics Test Pass
Advanced Valve System Tast Skipped
Resalution Test Pass.
Sensitivity Test Fail
Procsion Test Fais
Subsystemn Communications Test Pass
Optics Test Paes
Radial Axdal
Intensity 3184054 3TTITS
Wavelength ~ 737.212 737.212
Page 1cf4
'
lenaslumuRy
Sen E:i'Tl’cst Fail
Radial
Element Wevelzngth Specification  Method  Ratio Standard Blank
As (188,980 nm) =460 SRER 1306 771 504
Se (195.026 nm) =410 SRBR 108.0 958.7 70.2
Zn (213,857 nm) =1421.0 SRER 41248 440377 1134
Ph (220.353 nm) 2460 SRER 2072 25547 138.2
Mn (257 610 nm) = 3516.0 SRBR 13017.8 2718486 4347
{396,152 nm) 234 SBR a7 50615.5 4717.0
Ba (483,408 nm) 2340 SBR 1337 20692030 153593
I.<-['|"66 491 nmy) =18 SEBR 48 1001885 172355
Aoaial
Element Wavelength Specification  Method — Ratio Standard Blank
As (188580 nm) =208.0 SRER 1748 1566.7 730
Se (196.026 nm) z158.0 SRER 187.0 1863.4 1102
Zn (206,290 nm} =234.0 SRER 7409 B836.0 831
Zn (213,857 nm) =1743.0 SRER 69659 1015881 1.7
Cd {294,430 nm) 242270 SRBR 5781.0 72852.8 1584
Pb (220253 nm} z 3200 SRBR 5010 8464.3 2677
Mn {257.610 nm) = 106250 SRBR 311218 1006637.8  1044.0
Cr (267,716 nm) = 1048.0 SRER 4424 8 132202.8 BEO.B
Cu (324754 nm) =190 SER 687 302807.8 434586
Al (386,152 nm} 260 SBR 211 2187710 BBH2.3
Ba (493,408 nm) 2600 SBR 2506 71373809 283673
K (785.481 nm) =240 SBR 453 14350606  31025.0
Page 3cof4
'
lenaslumuRy

Resolution Test Pass
Element Wavelength Specification  Widih
N {174.213 nm) =840 687
As (188,950 nm) =820 6.14
C (193.027 nm) <1150 833
Mo (2 <820 633
Cr (208, £13.40 206
Zn {213,637 rim) =8BT0 870
Pb {220,553 nm) 58,50 T.03
Co (228615 nm) s17.20 11.72
Ba (230,424 nm) £0.40 732
M (257,610 nm) =13.30 G944
Mn (260.568 nm) 2030 14,21
Cr (267,718 nm} =11.00 7.94
Cu (324.754 nm) 52500 18.99
Cu {327,385 nm) =14.20 mnz2
Sr(338.071 nm} £33.50 24.40
Ba (455.403 nm) =44.00 33.50
Sr (4B0.733 nm) = 36,00 17.3
Ba (493.408 nm} = 36.00 254
Ba (B14.171 nm) =42.00 25.18
Ar (B75.283 nm) =74.00 56,15
K (766.481 nm) = 80.00 65.56
Fage Zof 4
'
enaslumunu
[ Precision Test Pass
Radial
Element Wavelength M d
Walue % RSD
As (188980 nm) =260 0.81
Se (196.026 nm) =260 .88
Zn {213.857 nm) =150 022
Pb (220.353 nm) =260 0.37
Mn (257,610 nm) %1.50 0.27
Al (386,152 nm) 5150 0.25
Ba {493.408 nm) $1.50 0.53
K (766.491 nm) =150 015
Axial
Element Wavelength M d
Valus % RSD
As (188.980 nm) <150 0.81
Se (158.02% i) 1,50 0.65
£n (208200 r.oa} =150 o7e
Zn {213.857 nm) =150 o1
Cd {214.439 nm) =150 0.35
Pl (220353 nm) =150 033
Mn (257.610 nm} =150 1.02
Cr (267,716 nm) <150 032
Cu (324 754 nm) =150 051
Al (396.152 nm) =150 037
Ba deG.&D‘B nmj =1.50 0.68
K (768,431 nm) =150 aTs
Page4of 4
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Test Completed On

Result Summary

rRamﬂ Summary

Instrument Model Agllent 5100/5110 VDV ICP-DES
Instrument 0 GBO11A/GE015A

Instrument Serial Number MY 18030001

Software Version 7.3.1.9507

Fimmware Version 3442

Tested By Past Test_PM_Kanyakorn S.

11472024 11:30:15 AM

[ Gas Flows Test

Nebulizer  Actual Flow
Targed Fiow

070 070
Makeup Actual Flow
Target Flow

2.00 200

RF Generator Test
RF Power Supply Test
RF Power Supply (V)
RF Oscillator Test
RF Oscillator Frequency
(MHz)
Wark Coll Current (A)
RF Power Supply Current (A}

Camera Test

Subsystem Communications Test Pass
Air Flaw Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Ciptics Tes? Skipped
Advanced Valve System Test Skippad
Resolution Test Skipped
Sensitivity Test Skipped
Precision Tast Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow (relative 5% Air Flow (relative
speed) speed)
15.00 18.00
Water Flow Test Pass
RF Water Flow{L/min)  Camera Water Flow Water Inlet Temperature
{Ltmim) (*C)
1.30 0.8 20,55
Page1of2
'
lenaslumuRy
Report Summary
Instrumeant Mode| Agilent 5100/5110 VDV ICP-0ES
nstumant 1D GED11AIGED15A
Instrument Serial Number MY 18030001
Software Version 7.3.1.8507
Firmware Version 3442
Tesied By change mirrer
Test Compisted On 1162024 10:35:26 AM
Result Summary
Subsystemn Communications Test Skipped
Alf Fiow Test Skipped
Water Flow Test Skipped
Gas Flaws Test Skipped
RF Generstor Test Skipped
Camera Test Skipped
Cotics Tast Skipped
Advanced Valve System Tast Skipped
Rasolution Test Pass
Sensitivity Test Pass
Precision Test Pass
o Page 1 of 4

lenaslumuRy

Back Auxiliary
Pressure Target Flow
154,65 2,00

Back Plasma
Pressure Target Flow
115.38 18.00
Passed

128 554

Passed

25.834

44,660

1.959

Pass

Actual Flow

200

Actual Flow

17.87

Pass

Pass

Back
Pressure
110.92

Back
Pressure

2148

Integration Time Standard Deviation  Status
(ms)

Electronic Offsat Test 1000 5.228 Passed
Dark Current Test 6000 1.168 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed
Page2of 2
'
enaslupmuny
"Resolution Test Pass
Element Wavelength Specification  Width
N (174,213 nm) S840 6.7%
As (188.880 nm) s820 5.80
C {153.027 nm) S11.50 81§
Mo (202.032 nm} 820 590
Cr (206,158 nm) =13.40 888
Zn {213.857 nm) =870 677
Ph (220.253 nm) =8.50 661
Co (228615 nm) =17.20 1.7
Ba (230.424 nm) s9.40 7.25
Mn (257 610 nm) 51330 9.47
Mn (260.568 nm) <20.30 14.5)
Cr (267.718 nm) <11.00 7.91
Cu (324.754 nm) <2500 1872
Cu (327.395 nm) =14.20 11.08
Sr (338,071 nm) <3350 25.31
Ba (455,403 nm) = 44,00 33.08
Sr (460.733 nm) = 36.00 18,54
Ba (453408 nm) $38.00 2574
Ba (B14.171 nm) =42.00 2523
Ar (675.283 nm) =74.00 58.82
K (786,491 nm) =80.00 63,16
L
Page 2 of 4
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Precision Test Pass

Sensitivity Test Pais
Radial Radial
Element Wavelengih  Specificaion  Mathod  Ratio Standard  Blank Element Wavclangth - Specit Meagm
alue
As (186,680 nm} =460 SRER 1105 B68.9 54.3 As (186,980 nm) £2.60 156
Se (196.028 nm) 2410 SRER 883 9347 813 Se (196,026 nm) 280 118
20 {213.857 nm) 2 14210 SRBR 35354 440177 1539 Zn (213,857 nm) <150 050
Pt (220.353 nm) 2 4B.0 SRER 184.5 24923 150.8 Pb (220.353 nm) =280 0.74
Mn (257 610 nm) =3518.0 SRER 110996 2495853 5038 Mn (257 810 nem) =150 063
Al (3
(396 152 nm) =34 SBR 87 50274.4 5172.0 Al {396 152 nm) <150 0.54
B4 (493.408 nm) 2340 SBR 1245 1903164.1  15188.0 Ba (493.408 nm) 150 078
K (766491 nm) =18 SER 64 1100414 130912 K (FEE.401 nm) =150 0.44
Asial gl
Element Wavelength Specification  Method  Ratin Standard Elank Element \ p
As (1B8.980 nm) =2080 SRBR 2533 37443 196.3 ket ae v Value % RSD
980 nm =1,
Se (196.026 nm) =158.0 SRER 208.7 41897 3472 — :: i i
" nm,; .
Zn (206.200 nm) 22340 SRER 9230 12282.3 1721 2 (206,200 om) 5‘: b
n 3 nm, =1.
ZN (213.857 nm) =1743.0 SRBR  £3883 1876515 6017 it 0.35
: 15
Cd (214.438 nm) 242270 SRBR 50862 99873.7 3852 G 214430 e 2 93
4 nim| =150
Pb (220,253 nm) 23200 SRER 3890 10841.1 6586 o (220555 ;‘ " 044
/353 nm =1, 048
Mn (257,610 nm) = 10625.0 SRBR 211804 9855287 21536 | Mn {257.610 nm) £150 0.83
Cr (267.716 nm) = 1048.0 SRBR  3054.1 1317976 18115 e '?16 < o 0.53
Cu {324 754 nm) 2180 SBR |3 2014014 a082.8 = 1.50 .
L A | = 0.8
Al {396.152 nm) =50 SER 108 2283595  19280.5 Al (396,152 nen) e o 5:
Ba (493.408 nm) =60.0 SBR 106.5 64604215 601228 . t‘ga- wra 5 1.5[’ i
g =1, 128
i 2250 SeR 02 16398406 525029 K (766.481 nm) 150 o7
3 4
= .
Page 3of 4 Page 4 al 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
it
x
PM by 3. 10122 ppb
CV.< 5% 1.15% oK
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 , \
wnasluedtunu tenanslununu
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Self Check

Heat check:PASS!! ( 26.3degC[05:00] -> 30.3degC[02:29])
St 53- 10= 43)

Sensor check:PASS!!
Leak check:PASS!! (0.19L/min)

Sig/Ref check:PASSI! (Sig:4.00V, Ref:4.02V)

Drift check:PASS!! ( 0.0000061 - -0.0000179 =

0.0000240)

wnasluemunu

m MIFFOM | HE TRUMENT 5 00 REDAATION

Title

ABS[AREA]

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

: Coax Group

: Calibration Curve 0-10ng

123456789101

STDIng]
$TD
No. STD SvoL ‘ CvoL  DvOoL STD AREA MEAS Dev Note
lppb] | [mL] | [mi] | [mL] [ng] [ON] [ng] (%]
| 1 100000 0.000 5000 5000 0.000 0.0846 0.0265
2 | 100.000 0.025 5.000 5000 2500 3.3464 2.5298 1.2
| 3 | 100000 0050 5000 5000 5000 64170 4.8863 23
| 4 | 100000 0.075 5000 5000 7.500 9.8647 7.5322 0.4
5 | 100.000 0.100 5.000 5.000 10.000 131132 100253 0.3

1 2 3 5
sp
SvVOL CvoL @ DvoL AREA MEAS CONC
No. NAME Not
o Imi] | [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
1 100ppb 3 100.887 1.15660 1.15
i .
enalupaugu
m MIFFOM NS TRUMENT & O RFOAATION
Title : Preventive Maintenance RA-4500 sn:17780278
Date  :2024-07-09
Name : Coax Group
Memo : Blank
swp
SVOL CvOoL | bvoL AREA MEAS CONC
No. | NAME [mt] | [mi] | [l | [ON] ‘ gl [ug/L] Note
1_|Blank DI 0.1002 0.0385
1
. .
enaslueunu

m MIFFOM | HE TRUMENT 5 00 REDAATION



Technology e& DKSH
Service Report
TO FOR
Company: United Analyst and Engineering Work Order Number: WO-00018067
C Itant Co., Ltd. _ Bangkok-HQ
onsultant Co - Bangko Contact: Karnphong Boonpuang
Address: 70072 wjfl 1
ress wih Email: karnphong.b@uaeconsultant.co.th
Phrakh: District, Bangkok, 102
rakhanong District, Bangkok, 10260 Tel: +66 2763 2828 (7021), +66 8 6347 7390
WORK ORDER INFORMATION
Top-Level Order Type Preventive Maintenance
Installed Product ID 1B-00105024 Billing Type Paid
SKALAR SAN++ Classic
Product 2SAN59000 PO No. SSPR2400629
Serial No. 182688 Warranty No.
Contract No.
PRODUCTS SERVICED
Installed Product Id Serial Number Product
PROBLEM DESCRIPTION
PM1/1
Billable | Billable
Line Number | Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
WL-00074161 | YOnS¥uh 02/20/2024 8:53 AM | 02120/2024 6:07 PM | 9.23333
Chanphong
WL-00092966 | oAt 0212012024 8:53 AM | 02/20/2024 6:07 PM | 9.23333
Dechnawarat
Total 18.46666 | 0 0
1 Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand
Phone +66 2 639 7000 Fax +66 2 333 1026 ' e 10f2
wonaslupauk

Delivering Growth - in Asia and beyond

Technology (;.
DKSH
Job No. WO-00018067
Test Report
Customers United Analyst and Engineering Consultant Co., Ltd.
Equipment Continuous Flow Analyzer Manufacturer SKALAR
Controller Mdel SA5000 Auto Sample Model SA1052
Controller Serial No. 182688 Auto Sample Serial No. 181729
Date of test 20-Feb-2024 Period 12 Month
Environment temperature | 24.7°C Humidity 62.2 %RH
Results
Instrument Checked
Item Characteristic Before After Remark
1 Visual inspect E Pass O fal |E Pass O Fail
2 Power supply (210 - 240 VAC) 220 VAC 220 VAC
3 Computer Ll Pass O Fail [ Pass O Fail
2 Program Pass [ fal |01 pass [0 Fal
5 Auto sampler Pass. O Fail [ Pass O Fail
6 Module holder
- Motor pump E Pass O fal | Pass [ Fail
- Pump tube I Pass F Fail [ Pass 7 Fail *
- Air-injection [ Pass & Fail [ Pass O Fail *
- Chemistry manifolds, Switching valve, O Pass [ Fail @ Pass 0 Fail *4 rae
Coil, Membrane
7 Detector
- Filter Pass [ Fail [ Ppass O Fail
- Flow cell Pass [ Pass 0 Fail
- Lamp Pass W pass [ Fal
8 Interface Pass T opass [ Fal
9 Rinsing valves [0 Pass [ Fail [ N/A | Pass [ Fail [ N/A
10 Temperature / Reactor [l pass [ Fail TIN/A | [ Pass [ Fail [T N/A
11 Flame photometer [ Pass [ Fail [2 N/A | O Pass [ Fail [E N/A
12 UPS / Stabilizer [ Pass [ Fail T1N/A | [ Pass [ Fail T N/A
Warning and Error Checked
Item Event Before After
13 Error list [ None G None
O Appear O Appear

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

Delivering Growth — in Asia and Beyond

Page 1/2

Technology

Line Number

Work Description

WL-00071161

vin PM Beusan

WL-00092966

vin PM iBuusay

PARTS CONSUMED
Part No Part Description Quantity
EXPENSES
Part No Expense Type Description Line

P yp P Quantity
RECOMMENDED PARTS
wusiay naftnasdsdaraudniael | avlua wasfimas Ammonia s7uau 2 51013 (9220, 3026) , ovlua

wisaiinas Phenol was Cyanide 37u2u 6 510015 (5454, 3028, 3031, 3034, 3036, 3150)

REMARKS

Travel Time Disclaimer:
Please note that the travel time in this report only includes time taken to reach the installed equipment location. It
does not include our engineer’s return travel time.

Customer Signature:

s

Customer Signature

Technician: Yongyuth Chanphong
Job Title: Service Manager
Email: yongyuth.yc@dksh.com

Date: 04/10/2024

! Reach us at DKSH Service-Hotline : +66 2 639 7000

2533 Sukhu

Phone +66 2 639 7000 Fax +66 2 333 1026

Deliveri

imvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand

' 20f2
wonaslupaui >
ng Growth - in Asia and beyond

Technology E KSH
Check with Standard
Item Characteristic Before After Remark
14 Base Line Test T Pass [ Fail [ T pass T Fail 0 N/A
15 Detector Signal Test T pass [ Fail [ T pass T Fail [ N/A
Ssummary of checked
The instrument can work normally and efficiently. (1a3aviiaYasinsavinawldnduasiilszdngain)
o The instrument can work but it's requiring to maintenance. (1A%asflafaanunsavinawlsudsiatingsinm)
o The instrument could not work it's requiring to repair. (1a3asiia¥alignunsavinaleudsasnsaaniing)
Remark :
* Pump tube LAY Air tube 15 W lelal nuszazAnsladay

** aylua 9220 (Manifold T,StSt needle) tin‘liausazdan’le uazlsi

1 5216 nawnuihHA

*** arlna 5454 (Nipple

N5) 1&e lavinnsuldaulmiunay

———

wigwie wuniayluana

1. az'lua winilinas Ammonia 34U 2 518015 (9220, 3026)

2. a¥'lvia wamfieas Phenol uag Cyanide 31U3U 6 518A1S (5454, 3028, 3031, 3034, 3036, 3150)

Standard Used
Equipment Equipment I.D.
Digital multi meter S/N 57600592 Due date : 8-Jul-2024
Thermo hygrometer S/N 39520444 Due date : 27-Dec-2024

TestBy

L~
2622‘:' Approved by : N e

Position :

(Mr. Yongyuth Chanphong ) (Mr. Eknapong Wankliang )

Supervisor, Technical Service Position : Manager, Technical Services

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260

Phone +66 2

Delivering

639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

Growth — in Asia and Beyond Page 2/2
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DQE Services Co Lid
DQE Services 25 Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Lacpran, Bangkok 10230

Phone ; +66 (012 538 2054, Email : dgeservicesinfolagmail.com st sy

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-001 Page 1of 5
Customer :  United Analyst and Engineering Consultant Co. Ltd, (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No.:  21E22-009

IDNo.: UAEWAT.051/2564

Received Date : 4 January 2024

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument :  Good

Calibrated by : m] DT Approved by : ‘]‘;/T‘ E QJ"]
{ Me. Tanawut. Rittidach | { Ms. Chonthicha Sangngern |

Technical Manuger Quality Manager
The ealibratian resih is applied onky % the above calibrated item und was found aecuraie & shown on des and place of calibeasion only,

TG SR uIsiasiiL Lapatatity of il latanaiiy e | abiliey 1 unda s v ib unl vl lisod " &

nstional standands abormory. This ceriicase may oot he reproducsl other than (n full except with the prior written approval of the DOE Services Co. L

DQE Services Co. L1d.
nm Services 32 Sed Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprag, Ladprao, Bangkek 10230

s H 2 518 2 . ;| i r ’
Phone ; +66 (012 538 2054, Email ; dgeservicesinfodgmail com e Tmen

wnms‘l:imuqu

FA-208-02 RS 1112021

REPORT OF CALIBRATION

Certificate No. :  SP24-001 Page 20f5
Environment Condition : Ambient Temperature 25+ 5 T

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 Stondard st 25757 115628 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 -

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

Spectral Band Width of UUC ¢ L5 am.

Sean Speed of UUC ;. 200 nm/min

Scan Interval of ULC : 0.1 nm.

Resolution of UUC : PE ic 0001 Abs,

Wavelength 0.1  nm.

wnms‘himuqu

FM-TOR-02 ROT 113021

DHOE Services CoLid. DOQE Services Co. Lad,
m£ SEWiCES 32 Soi Ladprac-Wanghin 53, Ladprao-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230 ms Ser\,‘ices 32 Soi Ladprao-Wanghin 55, Ladprag-Warghin Rd., Ladproo, Ladpras, Bangkok 10230
Phone : +66 (012 538 2034, Email : dqeservicesinfvagmal.com oot i Phone : +66 (012 538 2054, Email : dgeseracesmfidagmail com BT L
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3of 5 Certificate No. : SP24-001 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
Photometric Accuracy :
{nm.) {Abs) (Abs) (Abs) {Abs) &
Wavelength CRMs Values ULIC Reading Correction Uncertainty Coverage factor 00000 0.000 0.0000 0.0050 2.00
{nm.) {Abs) (Abs) (Abs) {Abs) & 33 0.7469 0.743 0.0039 0.0057 2.00
0.0000 0,000 0.0000 0.0028 200 0.0000 0.000 0.0000 (L0050 2.00
0 0.5780 0.575 0.0030 0.0031 2.00 . g s ibed 6656 2100
1.0484 1045 0.0034 0.0029 2.00 0.0000 0.000 0.0000 0.0050 2.00
21416 2192 -0.0044 0.00%0 200 o 02919 0.289 0.0029 0.0051 200
0.0000 0.000 0.0000 0.0028 2.00 0.0000 0,000 0.0000 0.0050 2.00
. 0.5595 0.558 0.0015 0.0034 200 350 o&g AL B0 010055 200
10239 1.023 0.0009 0.0035 2.00
2.1230 2125 ~0.0020 0.007% 200
0.0000 (L.000 0.0000 (L0028 2,00
g 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 00028 2.00
(L5181 0.516 [EXiied] 0.0031 2.00
546.1
L0002 0.997 0.0032 0.,0033 2.00
1.9973 1.993 0.0043 0.0084 200
0.0000 0,000 0.0000 0.0028 200
0.5517 0.550 0.0017 0.0030 2.00
= 1.0803 1.079 0.0013 0.0030 200
20373 2.032 (.0053 0.0080 200
0.0000 0.000 0.0000 0.0028 2,00
0.5591 0.558 00011 0.0031 2.00
e L0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 200 '
tenaTItrun enasluemun
FN-NIE-02 ROE 1112021 FMTIR-E RN 111202



DOE Services Co. Lid.
DQE FR— 12 Soi Ladpruc-Wanghin 55, Ladprao-Wanghin Re., Ladgrao, Ladgruo, Bangkok 10230
PFhone : +66 (012 538 2054, Email : deeservicesinfoitgmail.com Mo
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page Sof 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Covernge factor
(mm.) (nm.) {mm.) (mm.) &
24172 2412 0.52 018 2.00
279.45 2790 045 0.18 2.0d
28781 2874 .41 .18 2.00
334.06 3318 0.26 [I8E 200
6093 360.6 0.33 018 200
418.59 4184 0.19 018 2.00
44554 4458 .14 .18 2.00
453.66 4534 0.26 018 200
460.02 4598 02 18 2.00
536.59 536.4 019 018 2.00
637.98 6380 -0.02 018 2.00
43138 431.2 .18 018 2.00
47150 4725 0.00 0.18 2.00
513.47 5134 007 .18 2.00
52888 3289 -0.02 018 2.00
573.17 5734 -0.23 018 .00
58535 585.2 015 .20 2.00
GB4.40 6844 0.00 018 2.00
740.72 7410 28 0.20 200
T48.55 T488 -0.25 0.18 2.00
BO7.03 07,1 007 01R 200
87928 8795 =011 018 2.00
Remark ;- UUC = Unn Under Cafinration
= NIA = Kot Avalahle
- The resull exgunided uncermimy of U is stated i uncerinty of multiplicd by the wovernge factor d .
which for a narmal distribu s age probability of ap Iy 95%

- * ndicatas non TES] secrudited

- End of Certificate -

wnms‘l:imuqu

I T RN 1 L0 )

DOE Services Co, Led,

DQE Services 2% LadparWanghin 55, Ladpeso-Wanghin R, Lsdprao, Ladpran, Bangkok 10230

Phome : +66 (012 538 2054, Email : dgeservicesinfoigmail.com NDCTWLT 120
CERTIFICATE OF CALIBRATION
Certificate No, :  SP24-008 Page | of5
Customer :  United Analyst and Engincering Consultant Co, Ltd. (Head Office)
Address : 3 Soi Ud k41, it Road, Bangchak, Phrak} 2. Bangkok 10260

Location of calibration :  Laboratory 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer 1 Hitachi

Model : U-1900

Serial No.:  2021-064

ID No.: UAEWASO006/2552

Received Date : 16 January 2024
Calibration Date : 16 January 2024

Issue Date : 19 January 2024

Condition Instrument :  Good

Calibrated by : W] 5\.5‘ Approved by : Saiaf
{ Mr.TunaWwut Rittidach ) { Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
The calibeuiion result is sppliad anly w the sbove culibrated item and was. shiwwn o dais ly.
e T by oy g ST

laborory, Th i

1y nct be reproduced ceber than In Tl excepe with the price written approval of the DEE Servies o, Lid

wnms‘bimqu

FM-08-02 RO 17112020

DOE Services Co_ Ll

% 4 i g
m sen"ces 32 Sai Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao. Ladprao, Bangkok 10230

Plyone : +66 ()2 538 2054, Emuil | dgeservicesinfo@gmail com

]

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 25 October 2025
Absobance Standard sct 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 23 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Instimte 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 1 nm.

wnms‘l:imuqu

TM-T0H-02 ROT 171172021

DHE Services Co. Ll
m SrEI'\i"iCES 32 Soi Ludprao-Wanghin 55, Ladprac-Wanghin Rd., Ladpruo, Ladprao, Bangkek 10230
Phone : +66 ({12 538 2054, Email : dgeservicesinfo@gmail.com St ot
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Aceuracy :
Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) &
0.0000 0,000 0.0000 0.0028 2.00
0.5780 0.575 0.0030 0.0031 2.00
- 1.0484 1.046 0.0024 0.0029 2.00
2.1876 2.186 0.0016 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
o 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
aZi 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 00030 2.00
o 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 (L0011 0.0031 2.00
= 1.0518 1.051 (L0008 0.0030 2,00
19274 1.923 0.0044 0.0079 v 2.00
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REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4of 5
Photomeiric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.} (Ahs} (Abs) (Abs) {Abs) k
0.0000 0.000 0.0000 0.0050 2.00
235
0.7469 0.748 -0.0011 0.0057 2.00
0.0000 0,000 00004 (.0050 2,00
257
(.8674 (.863 0.0024 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
313
0.2919 0.293 -0.0011 0.0051 2.00
0.0000 0000 0.0000 0.0050 2,00
350
0.6430 0.641 0.0020 0.0055 2,00
'
enaslunugy
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REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 5of 5
Wavelength Aecuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) {nm.) {nm.} k
241.54 241.1 044 .18 2.00
279.40 278.9 .50 018 2.00
28R.70 288.0 0.70 018 200
33422 3338 042 018 2,00
360.26 3608 .46 018 2.0
418,48 4182 0.28 .18 2,00
446,70 446.0 0.70 .18 200
45320 453.1 0.10 01g .00
460,06 459.6 46 0.18 200
53690 536.4 0.50 0.18 2.00
637.94 637.6 034 018 206
440,74 440.1 064 018 2.00
47222 4720 0.2 018 2.00
51370 5135 0.20 018 2.00
52872 5282 0.52 018 2.00
574.60 5743 0.3 018 200
58548 585.0 0.48 0.20 200
684,63 6842 0.43 018 2.00
740.27 T40.0 027 0.20 2.0
TAR.28 T4TE 0.48 018 2,00
807.16 B06.8 0.36 018 2.0
B79.70 £79.2 .50 018 2.00
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- End of Certificate -
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CERTIFICATE OF CALIBRATION

Certificate No.:  SP25-001 Page 1of3

Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Ud k 41, Sukk it Road, Bangchak, Phrakk . Bangkok 10260

Location of calibration :  Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model:  U-2900

Serial No.: 21E22-009

ID No.: UAEWAT.051/2564

Received Date: 3 Junuary 2025

Calibration Date : 3 January 2025

Issue Date : & January 2025

Condition Instrument:  Good

Calibrated by : A ed by : =
e A L wvedly: e ief)
lMJ.Tam;wul Rittidach ) { Ms. Chonthicha Sangngemn )
Technical Manager Cuality Monager
The i1 b it ooty b the ubiove ibihnuted liews and was ks o hacss of et baion

“The measurement capability of the lharatory and its traceabillty d national t

L]
ationn] stansdards labarabory. This certificute may not be reproduced other han im fill except with the price lemﬁﬂﬂi

FM-TOR-00 RO1 1112021

REPORT OF CALIBRATION
Certificate No.:  SP25-001 Page 2of 5
Environment Condition :  Ambient Temperature 154 5 ko
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 Oetober 2025

Traceahility : This certification is traceable to the Intenational System of Unit maintained at National -

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

Spectral Band Width of UUC : 1.5 nm

Scan Speed ol UUC ¢ 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : Ph i 0.001 Abs.

Wavelength 0.1 nm.
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DQE Services 25! ghin 53, Ladprao-Wanghin Rel., Ladpras, Ludpro, Bangkok 10
Phone : 466 (012 538 2054, Email : dgeservicesinfo@gmail com
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading ”E"orrl-r.liml Uncertak Coverage factor
(nm.) {Abs) {Abs} (Abs) (Abs) &
0.0000 {L000 0.0000 0.0028 2,00
05780 0.578 0.0000 0.0031 200
420
1.0484 1.045 0.0034 0.0029 2.00
2.1876 2.192 00044 | 0.0075 2.00
(L0 0LO00 (.00 0.0028 2.00
0.5595 0,560 -(.0003 0.0034 200
440
1.0239 1.023 0.0009 0.0035 200
2.1230 2.125 -0.0020 00079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5230 0.521 0.0020 0L.0030 2.00
465
0.9633 0.961 0L.0023 0.0029 2.00
1.9753 1.977 00017 0.0070 200
00000 0.000 0.0000 0.0028 2.00
(L5181 0.518 (LN 0.0031 2.00
546.1
1.0002 0.998 0.0022 00033 2.00
1.9973 1.993 L0043 (L0084 2.00
0.0000 0.000 (LR 0.0028 2.00
0.552 -0.0003 (L0030 2.00
390
1079 0.0013 0.0030 2.00
2032 0.0053 000749 2.00
(L0000 0.000 0.0000 0.0028 2.00
00,5591 0.559 0.0001 0.0031 2.00
635
L0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 (.0044 0.0079 | [ 2.00
FM-TosE-02 ROD 17112021
DQE Services Co, Lad
DQE :
Q Services

Certificate No. : 5P23-001

Wavelength Accuracy :

REPORT OF CALIBRATION

Page 5of 5

CRMs Values UUC Reading

Correction

Uneertainty

Coverage factor

(mm.) {mm.} {mm.} {mm.} k
241,72 241.1 0.62 [{RE] 2.00
27945 279.0 0.45 18 200
287.81 0.5l (1R ]} 2.00
334.06 0.26 018 200
360.93 0.33 200
418.59 4182 039 018 2.00
4459 4455 044 0.18 2,00
453.66 453.4 0,26 018 200
460.02 022 0.18 2.00
536.59 -0.01 018 2,04
637.98 0.28 018 2.00
43138 0,28 018 2.00
| 47250 4713 020 018 2,060
1 51347 5134 007 018 200
5289 0.02 0.18 2.00
‘ 0,13 0.18 2.00
58533 0.25 020 2.00
B34.40 A84.5 0,10 0.18 200
128 0.20 2.00
0.25 0.18 200
0.27 018 2.00
-0.32 .18 2.00

Remark ; -1

- End of Certificate -
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REPORT OF CALIBRATION

Certificate No. : SP25-00)

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor

{nm.) (Abs) {Abs) {Abs} {Abs} &

- 0.0000 0.000 0.0000 0.0050 2.00

=5 0. 7464 0,744 0.0029 2.00

. 0.0000 0,000 0.0000 U_tlt_lil; T -1_(m |
G 0.8674 0.863 0.0044 0.0059 2.00

z 0.0000 0.000 0.0000 00050 2.00

- 0.291% 0.290 0.0019 (L0051 2.00

ven L0000 000 00000 L0050 2.00

"0 0.6430 0.640 0.0030 0.0055 2.00

enaslupmuny
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PerkinElmer

For the Better

PinAAcle 900F
Preventive Maintenance Re_p_ort

Company Name: UAE Consultant Co., LTD.
Instrument Location: 41 Sukumvhit Rd.,

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date:  14-May-2024
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PinAAcle 900F Preventive Maint e (PM)

" lyst and Engineering Consultant Co., LT,
Company Name: United Analy: .
Add Component List
e 41 Sukumvhit Rid,, Phra Khanong, Bangkok 10260
Instrument Location):
Serial Number: PFB520031902 PM Number: Zof2 Component / Specific Model Serial # Configuration Notes
Customer Name > Telephone
(if applicable): K rna Nimber: 02 o PinAACIE900F PFBS20031902 Syngistix V 4.0.1.1935
Customer Support K Chayanan Shevicn Diler WO-02787530 Flas100(New Install) 100524040501
Engineer Name: MNumber:
Next PM Due
Date PM Performed: 14-May-2024 Date: 14-Now-2024
ADC-MMPVYYY)
Standard Labor Hours to Complete PM : 5 hours
i > Parts Lists
Part Number Release Publication Date > Parts Included with the PM
Part Number (if
Description ant
09370145 Rev.9 A lanuary 2018 PerkinElmer’ applicable) pti Quantity
BO501696 Fan Filters MR
scope . N3160156 O-Ring Kits for Sampling Introduction | Stainless Steels Nebulizer) N/
The purpose of this PM is to ensure the continued functianality of the Pindicle 300F by nspecting and
replacing any wom or ged o hauld anly be a trained f N2160157 0-Ring Kits for [ Plastic Nebulizer) MN/A
Perkingima
The cu .u...:. theie P begires. NO301714 Replacement Acetylene Filter Cartridge N/A
General instructions: THOO1022 Replacerment Air Filter Cartridge NiA
‘The customes must provide the engineer i data to recent. priar to
starting the PM :
Always check with the custamer before making any changes that may affect the customer's analysis or calibration, L =
q for PM
ncludinga i of gystem o/ or data files. )
The complated dacument should be signed by an Elmer and customer s left with
the customer. Part Number red Date
Upiats the PM sticker and instrument logbosk as recuired. (If applicable) Deseription Quality Batch/Lot # Wm
Cogt t Infarmation
l'hls“d:‘rumcnl contains proprietary informatian that (s protected by copyright. All rights are reserved. NS300183 1000 mg/L Copper Standard AR 27-30CUY1 Apr 2025
Mo part of this i may ba in any form ar wranslated inte any language without the
prior, written permission of PerkinElmer, Inc
I R and Standard: ired for PM [Customer Support Solution)
o whe ifically maried h, are protected
Reglsterad names, trademarks, gtc. used in this document, évan n not specifically m; as such, Part Number (if z
by lew, BerkinElmer is 3 reglsterad trademark of Inc. All ather trademarks and registered app ) Description ‘Quantity Batch/Lot # xpiration
nat awned by PerkinEimer, Inc, or s subsidiaries that are depicted herein are the praperty of their respe::« uunut"r:. licable; Date gy}
Extept as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any
Ull:*mru to this document, including, but not limited 1o, the implied warranties of merchantability and N/A Dl Water 250 ml. AR AR
fitness for a particular purpase. X N/A 0.5% HNOy 250 ml. AR AR
PerkinElmer shall nat be llable for incidental o consequential damages in connection with the furmishing or use of
this document.
l?‘i:m.-\cle Q00F Preventive Maintenance Report (PM) Page 1 of 7
’P'u\u'\i\v]: SO0F Preventive Maintenance Report (PM) Page 2of 7 I

wenanslumuny wenanslaimuny

Procedure Checklist

Adikjonsl Tock Recutred tor PR Usa (¥ | to check off those steps in tha checklist that have been complated.

Part Number
(i applicable)

N1013000 0.2A Neutral density filter 1 101NOOBS01S

Description Quantity Serial # 1. General:

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

M1013002 L.0A Neutral density fitter 1 101NCOES015 ¥ Inspect the customer log book and make ary appropriate PV entries.
erform general inspection system for cleanliness.
¥l Perf i ion of farcleanli
03020997 System 2 EDL Driver 1 03030997

N3DS0E05 As System 2 EDL 1 16148 2. PCInstrument Software:

NaDs0121 Tt LumsIrs HEL i 060419-030180 ¥ Instrument Software user flles/databases archived, packed, and/or deleted as needed,

N3050109 Ba Lumina HCL 1 061219-020041 3. Mechanical:

N3050139 K Lumina HCL 1 030819-010130 ¥ Inspect and clean all fans and filters, Replace filters if necessary

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

¥ Clean exterior of the instrument.

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

¥| Chack burner head dimensions with the fazler Eaupe as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width,
Replace if out of specification

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

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

L4} Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if appEcable).

N3050152 i Lumina HCL 1 052712-020020

4. Electrical:

L4} Inspect PC boards. Clean if necessary.

¥ Carefully check all internal and external casle connections.

¥ Check instrument firmware revisions upgrade to current levels [If necessary)

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

5. Optics:

L4} Inspect and clean the sample compartment windows, if needed,
¥ Inspect optics. Clean or replace if necessary,

B, Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 200 Series Pre-instaliation Checklist SDB.
¥l Verify that the acetylene filter and air filter element is dry. Replace if necessary.

| Pind Acie 500F Preventive Maintenance Report (PM) Page 40f7 |

[Financie S0UF Preventive Mainienance Report (PM) Pagedaf7 |
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Flame Interlock Check:
Description; Check to ensure that all safety interlocks are closed.
Paramaeter Specification Test Results PassFall
Flame Sensor AirfCHy Flame correctly shuts down | Active Passed
Drain Sensor AirfC;H; Flame correctly shuts down Active Passed
Nebulizer Sensor AlrfCyH; Flame carrectly shuts down | Active Passed
€M, Pressure Sensar AirfCyH, Flame correctly shuts down | Active Passed
Air Pressure Sensor AirfC;H; Flame correctly shuts down Active Passed
Choosing Mitrous Oxide as the oxidant
Burner Head ST | ooy triggur an interiock shuts down |0 i
After PM Performance tests:
8.1 Detector Linearity with Barium
Description: Ensures that the detector is linear in the Visible Range,
Certificate Value
T Fail
Parameter Specification 15536 nen (Abs.) st Results Pass/
1.0 A NI Filter + 5% fram Cert. 0.9995 1.0143 Passed
0.2 A ND Filter +5% from Cert, 0.1936 0.1966 Passed

8.2 Boseline Noise ot 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise,

P Results Pass/Fall
Standard Deviatlon £0.010 0002 Passed
8.3 AA Baseline Noise with Copper
Description: Check basefine noise.
7 Results Pass/Fail
standard Deviation 0001 0.0002 Passed

| BinAcle 900F Preventive Maintenaace Report (PM)

Page Sof T I

enansluemugu
Additional Comments
Additional Comments Regarding the PM
Review
The checks and if applicable perft tests for PinAAcle SO0F have
been completed,
This PinAAcle 300F Passes 1 Fails O the
Revlew of Preventive Maintenance:
hy d PerkinEl Date;
Chavieman A& 1y 2004
* ED-MMMWW
Auth d Customer ¥ Date:
ANRLACH s
i [OD-MMB-FYYY]
[ PinAAcle B0F Preventive Maimtenance Report (PM) Page Tof 7 |

wenanslueaunu

2.4 0; Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption

Parameter

Specification

Results

Pass/Fail

Standard Deviation

%0010

0.0001

Passed

8.5 AA-BG Baseling Noise with Copper

Description: Ensures that background correetion

does not produce excessive noise.

Parameter

Specification

Results

Pass/Fail

Standard Deviation

50,005

0.002

Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive nolse at a low

wavelength.
Parameter Specification Resiilts Pass/Fall
standard Deviation b 00022 Passed
8.7 Flome Sensitivity
Description: Instrument Sensithvity checked against Copper standard.
Standard Copper Sensitivity Specification | Results (Abs.) Pass/Fail
5 mg/L Sensitivity 55 Meb [f applicable) »0.250 Abs. N/A Not Applicable
2 my/L Sersitivity HS Neb [if appiicable] A M, 08005 | Passed
10, Review:
¥ Review with the customer PM work performed.
™ Review with the customer routine maintananca procedures.
¥ Discuss recommended customer suppliad matarials ta have on hand.
¥ Attach PM sticker.
I PinAscle 900F Preventive Maintenance Report (FM) Page i of 7 I
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F54-847 (R/B)

TPI POLENE PUBLIC CO.,LTD.
4 NO. 033/67
CEMENT QUALITY DEPARTMENT /
PRODUCT CONTROL 3 SECTION (ENVIRONMENTAL)

CERTIFICATE OF CALIBRATION

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 (Imin) | DEVIATION| PERMISSIBLE
PASS / NOT PASS
OF PUMP 1 | 2 | 3 |avErAGE| (imin) | DEVIATION (/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 1708 1.708] 1.704] 1.706 0.006 +0.03 PASS

2.5 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 7 ;
(TECHNICIAN)

35 24 oY , 94
- . R | e
E
S 25 P20
s CHECKED BY ; -

é 2
S 15 (ENGINEER-SYPERVISOR)
-l
i 24 ﬂﬂ.¥ﬁ7
= B/ A s T —
5 a5 .
< 0 |

00 05 10 15 20 25 30 35 | APPROVEDBY; >

ROTA METER OF PUMP [SECTION MANAGER)

= i Ll .




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer CHROMIUM HEXAVALENT (Thailand) Co.,Ltd. Checklist
COPPER
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |DO Meter BIOCHEMICAL OXYGEN YsiI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9 Jul 24 8 Jul 25
Report
8  |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
BACTERIA Association (Thailand-Japan)
10 (Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Te Preventi 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) RATIO
TITANIUM
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer CHROMIUM HEXAVALENT (Thailand) Co.,Ltd. Checklist
COPPER
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |DO Meter BIOCHEMICAL OXYGEN YsiI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9 Jul 24 8 Jul 25
Report
8  |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
BACTERIA Association (Thailand-Japan)
10 (Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Te Preventi 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist

Spectrometer(ICP-OES)

RATIO

TITANIUM

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 1 of 2




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
11 |SCT Meter CONDUCTIVITY Ysi Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
13 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24
Instruments(China) Association (Thailand-Japan)
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 2 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 [DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9 Jul 24 8 Jul 25
Report
8  [Hot Air Oven TOTAL SUSPENDED Memmert UF55/ B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 [Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist
'Spectrometer(ICP-OES) RATIO
TITANIUM
10 |pH Meter pH Horiba LAQUA-PH210 / HAOD0082 technology promotion 24CH727 19 Jun 24 17 Jun 25

association (thailand-japan

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 1 of 2




List of Instrument Ce|

ates for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of
No. Calibration Calibration*
11 |SCT Meter CONDUCTIVITY Ysi Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
13 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24
Instruments(China) Association (Thailand-Japan)
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 2 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of
No. Calibration Calibration*
11 |SCT Meter CONDUCTIVITY Ysi Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
13 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24
Instruments(China) Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 2 of 2



List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
IRON
LEAD
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9 Jul 24 8 Jul 25
Report
8  [Hot Air Oven TOTAL SUSPENDED Memmert UF55/ B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 [Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist
'Spectrometer(ICP-OES) RATIO
TITANIUM
10 |pH Meter pH Horiba LAQUA-PH210 / HAOD0082 technology promotion 24CH727 19 Jun 24 17 Jun 25
association (thailand-japan
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
11 |SCT Meter CONDUCTIVITY Ysi Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
13 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24

Instruments(China)

Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 2 of 2



List of Instrument Ce| ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
LEAD
MANGANESE
NICKEL
TOTAL IRON
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer MERCURY
SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |DO Meter BIOCHEMICAL OXYGEN YsiI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
8 |Incubator TOTAL COLIFORM Binder KB400 / 20220000000391 Technology Promotion 24TM884 7 Jun 24 6 Jun 25
BACTERIA Association (Thailand-Japan)
9 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM ADSORPTION
RATIO
TITANIUM
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
10 |pH Meter pH Horiba LAQUA-PH210 / HAOA0005 technology promotion 24CH39 10 Jan 24 8 Jan 25
association (thailand-japan
11 |SCT Meter CONDUCTIVITY (umhos/cm) YSI Environmental Pro 30 / 17B101801 Technology Promotion 24CH718 19 Jun 24 17 Jun 25
Association (Thailand-Japan)
12 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3Jan 25
Spectrophotometer SULPHATE
13  |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6 Sep 24 5 Sep 25
Instruments(China) Association (Thailand-Japan)
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 2 of 2

Certified Laboratory ISO/IEC 17025




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
LEAD
MANGANESE
MERCURY
NICKEL
TOTAL IRON
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UR-1320/ - Technology Promotion 24TM587 1 Apr 24 31 Mar 25
DEMAND Association (Thailand-Japan)
6 |DO Meter DO Horiba LAQUA-DO210 / HE9M0021 Technology Promotion 24TW128 19 Jun 24 17 Jun 25
Association (Thailand-Japan)
7 |DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
8 [SCT Meter SALINITY Horiba LAQUA-EC210 / HC9L0012 Technology Promotion 24CH321 12 Mar 24 10 Mar 25
Association (Thailand-Japan)
9  [Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
Association (Thailand-Japan)
10  |Incubator TOTAL COLIFORM Binder KB400 / 20220000000391 Technology Promotion 24TM884 7 Jun 24 6 Jun 25
BACTERIA Association (Thailand-Japan)
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 2
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
11 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 13 Nov 23 12 Nov 24
Plasma- Optical Emission SODIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM ADSORPTION
RATIO
TITANIUM
12 |pH Meter pH Horiba LAQUA-PH210 / HA9MO0047 technology promotion 24CH400 3 Apr 24 1 Apr 25
association (thailand-japan
13 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP24-001 4 Jan 24 3Jan 25
Spectrophotometer SULPHATE
14 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6 Sep 24 5 Sep 25

Instruments(China)

Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 2 of 2




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer CHROMIUM TRIVALENT (Thailand) Co.,Ltd. Checklist
COPPER
LEAD
MANGANESE
MERCURY
NICKEL
TOTAL IRON
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO0-02787590 14 May 24 13 May 25
Spectrometer SELENIUM
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr24 1 Apr 25
TOTAL SUSPENDED Institute,Ministry of Industry,
SOLIDS Thailand
5  |Continuous Flow CYANIDE Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. Service Report/Test Report 20 Feb 24 19 Feb 25
Analyzer(CFA) B.V., the WO-00018067
Netherlands
6 [DO METER Do Horiba LAQUA-DO210 / HEOLO004 Technology Promotion 23TW263 14 Dec 23 10 Dec 24
Association (Thailand-Japan)
7 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
8  |Digestion Units TOTAL KJELDAHL Foss Tecator 2520 Auto / 91794469 National Food Institute 2402957-001-02 23 May 24 22 May 25
NITROGEN Ministry of Industry, Thailand
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 3
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
9 |Gas Chromatography a-BHC Agilent GC 7890A / CN11021007 Agilent Technologies Certificate of System 21 Feb 24 19 Feb 25
ALDRIN (Thailand) Co.,Ltd. Qualification GC-0Q
b-BHC
d-BHC
DIELDRIN
ENDOSULFAN |
ENDOSULFAN Il
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
g-BHC
HEPTACHLOR
HEPTACHLOR EPOXIDE
pp-DDD
pp-DDE
pp-DDT
10 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
Association (Thailand-Japan)
11 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
BACTERIA Association (Thailand-Japan)
12 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4 Nov 24 3 Nov 25
Plasma- Optical Emission SODIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM ADSORPTION
RATIO
TITANIUM
13 |Kjeltec System Distilling TOTAL KJELDAHL Foss Tecator KT200 / 91790524 FOSS South East Asia 9810 8 Feb 24 7 Feb 25
Unit NITROGEN (Labtec)
14 |Kjeltec Distillation Unit TOTAL KJELDAHL FOss Kjeltec 8100 / 91889052 FOSS South East Asia 9807 8 Feb 24 7 Feb 25

NITROGEN

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerificate Page 2 of 3




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
15 |pH Meter pH Horiba LAQUA-PH210 / HA9MO0047 technology promotion 24CH400 3 Apr 24 1 Apr 25
association (thailand-japan
16 |SCT Meter SALINITY YSI Environmental Pro 30 / 17A102921 Technology Promotion 24CH1158 18 Sep 24 16 Sep 25
Association (Thailand-Japan)
17 |UV-VIS FORMALDEHYDE Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25
Spectrophotometer
18 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co. Ltd. SP24-001 4 Jan 24 3 Jan 25
Spectrophotometer SULPHATE
19  |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6 Sep 24 5 Sep 25
Instruments(China) Association (Thailand-Japan)
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 3 of 3
Certified Laboratory ISO/IEC 17025
List of Instrument Certificates for Environmental Quality Analysis
Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer COPPER (Thailand) Co.,Ltd. Checklist
LEAD
MANGANESE
MERCURY
NICKEL
SELENIUM
TOTAL IRON
ZINC
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO0-02787590 14 May 24 13 May 25
Spectrometer
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr24 1 Apr 25
Institute,Ministry of Industry,
Thailand
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
6 |[DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
7  |Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2412-0389 18 Mar 24 17 Mar 25
DEMAND Italia Srl. Ltd.
8  |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
9 |(Incubator TOTAL COLIFORM Binder KB400 / 20220000000391 Technology Promotion 24TM884 7 Jun 24 6 Jun 25
BACTERIA Association (Thailand-Japan)

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 1 of 2




List of Instrument Ce|

ates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
10 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4 Nov 24 3 Nov 25
Plasma- Optical Emission SODIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM ADSORPTION
RATIO
TITANIUM
11 |pH Meter pH YSI Environmental pH 100A / JC03354 Technology Promotion 24CH1379 5 Nov 24 6 Nov 25
Association (Thailand-Japan)
12 |SCT Meter CONDUCTIVITY YSI Pro 30/ 178101802 Technology Promotion 24CH823 11 Jul 24 9 Jul 25
SALINITY Association (Thailand-Japan)
13 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3 Jan 25 2 Jan 26
Spectrophotometer SULPHATE
14 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6 Sep 24 5 Sep 25

Instruments(China)

Association (Thailand-Japan)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Cerficate Page 2 of 2



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

ORPORATE SERVICES 5: EGUIPMENT CALIBRA TION AND TESTING SERVICES

PATTANAKAKN RUAD SOI 1§

NG SUANLUANG BANGKOK 10250

= e

Cert.No.: 24CH39
Page.: 1of3

Certificate of Calibration

Zquipment
wanutacturer
woael

serial No.

1D No.

Conaition As-Received:

Receivea vare
Cavioration vate
Rererence

Supmitred by

Ambient Temperature -
Relative Humidity
Calipration Procedure

Caiibrated by

Appiroved by

/ Saithip  Meangmai

) Warakorn |erngagtrakul

( Ponpan Paipim

issue Dare

pH Mewn
Horiba

LAQUA-PHZ 10

RAOADGOS

UAE EFM.004/2563(EF M.pH.Ua/63)
Used liein

09 Jaiuaiv 2024

10 January 2024

2401-0219WSC-2

United Anaiyst anu Engineenng Consultant Co.,Ltd
3 Soi Udomsuk 41 Sukiwmvit Roaa,
Bangchak. Phrakhanong, Bangsok 10260
(25 + 25) C
(50 * 15) %
In - house methoa

CP-CHS 9y direct imeasurement with stanaaro
voltage catibrator and direct measureient with
cerlifiea reterence matenal (CRM)

CP-CHB by comparnison with stanaara thermometer
Warakom Lerngaairaku

il

Approved Signatory

15 January 2024

e Uncertamties are (o1 a confidence probaiity of approxumately Y5%

s cerureate may nof

o1 han n ful pi with te rior wien

Equiprnen: aiiorauon and fes

A 0062455
CertNo Z8CH3Y
Page 3otz
Calibiation_Resuits
Function © pH Measuieineiit
Parforming three buffers standard curve by usiny buffer nommnai pH (a,/)(7,10)
Unit Undes Standaid pr Actual pH | Actual mV Uncertainty of | Cuverage
Calibration Buffei Soi g g |[pH factor
imv) Lz) K
oH Ziectrode 4.008 402 1555 0.0085 2.05
3N, 99110051 ©.986 7 00 18.4 0.0093 2.00
©.986 7.00 18.2 2011 2.00
9.997 10.01 189.0 0.0096 2.00
“unction - Temperaiure Measurement
(") Witnout agjustment
This equipment was connected with T'emperatuie Probe
Modei 9652
Serial No. 3911005
Jimension of probe:
Length 103 T
Diameter 16 T
tmmersion Oepth 80 nm
Canpration Standard uuc ~ uncertainty of | Coveragye
Point Temperature Reading s measurement factor
C) (°cy °CH (°c) (x°C) k
250 25.002 250 0.002 0.13 2.00
300 30.002 30.0 0.002 0.13 2.00
35.0 35.003 54.3 0.103 0.13 2.00
Reinark - - UUC* = Unit Under Calibration

The reporied unceriainty of measurement was based on

3 standard unceriainty mumpnea by a coverage

actor k. providing 4 levei of confinence ot approximately 95 %

-000-

il

a 1197726

Cert.No. 24CH39
Page. 2ot3
1 o Lhi raton resuit
1. Reference Standard instrument
Instrument Serial No i No. Lerm _No. Due Date
|) bocument Process Calibratoi 54030049 I130RC116 23E2802 27 Aug 2024
2) Ref Stanoard Thermometer 4982054  110RC044 231908 ’6 Juy 2074

This Gertificauon 1s raceaie 10 the International System of Unit mainiained througn
Technology Promotion Association Thailand-Japan)

<. Certimea Reterence Materials

Ihe imeasuremeni res

S Are raceable o S| through CPA chem Lid.

ANSI-ASQ Nationai Accradiranon Boara, Accredited No AR. 1835

Buffer Solution facturer
pH 4.008 CPA chem
pH 6.986 CPA cheim
pr 9,997 CPA chem

3
Caliration Results

Function - mv Measurement

Periorming stanaaro curve by rluke at pH (4,7)(7 10}

Lot No. Exp date

940102 27 Nov 2025
931959 )1 Oct 2024
340108 U2 Nov 2024

{nis ceruncate is valid only to the itern calibiaied un daie ana piace or canpration

Nominai Standaid Uncertanty of Coverage
Unit Under Value Voltage Actual Reaaing Nieasurement factor
Calibiation nput
(zmV) *x
pH mv mv pH
pPH Mete: 1.00 77 48 177 4 4,01 0.058 2.00
SIN. HADAODOS 00 0.00 0.1 700 ) 058 2.00
00 0.00 21 700 0.058 2.00
10.00 177 48 17.2 10.0 0.058 00
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Certificate of Calibration

Equipment
wanuraciurer :

Modet

Seriai Nu. 2

ID No

Condition As-Received.
Received Date
Calibration Date 3
Reterence

Supmitrea oy

Ainbient Temnperature
Relative Huimidity

Calibration Procedure

Calibrated by

Approved by

Pornthippa Tameyakul
unnopphol Haracha;

} Saithip Meanama

Issue Date 1

Conauciivity Meter
Honpa

AQUA-EC210

HC8LO012
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Cert.No.. 24CH32
Page. 2 of 3
Condition of this result of calibration
Reference Srandard instrument
instriument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878 130RC095 2311057 05 Sep 2024
2) Ref Std Tnermomerer 1982054 10RCO44 231908 26 Julv 2024
This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan
Jemifien Reterence hiarenais
- Gonductivity calibration seiution, CPA chem Ltd.. The measure! results are i le 10 S
hrough CPA chem Lid - ANSI-ASQ National Accreditation Board. Accredited No. AR-1835
Conductivity Solution Manuracturar Lot No Exp aate
413.0 uS/cm CPA Chem 36624 19 Oct 2024
2 880 mSrem CPA Chem 931956 30 Sep 2024
- Control Conductivity calibration solution temperature by Water bath (25 £ 0.1) °C
3. This certificate is valid only to the ilem calibrated on date and place of calibration
Canibration_resuits
Function - Lonauctivity Measurement
7 After Adiustinent at 1413.0 uSlcm
C y E Sanai No. 8
Standard Before Adjustl i After Adjust it Uncertainty Coverage
Conauctivity JUC" reasing WUC g ol W factor
olution ) k
413.0 pssom 340 pSier 1413 usicm 3.2 uSicm
12.880 mS/cm 13.70 mSicn 14.27 mSicn 0086 ms/em 0

Remark: - UUC* = Unit Under Calibration

TECHNOLOGY PROMOTION ASSOCTATION ( THATLAND-TAPAN) i‘m
CORPORATE SERVICES 3 EOUIPMENT CALIBRATION AND TESTING SERVICES NS

I3 RN RO 2 SUTANLUANG. SUANLUANG BANGKOK 10751

gm,;JLf

a 1206345

7S

Cert.No.:  24CH400

Certificate of Calibration

Equipment JH e

Manuiacwrer Horiva

Modei LAQUA-PH210

Serial No. : IASM0047

1D No JAE . EFM.005/2563(EFM.pH.05/63)
Condition As-Received: Used Item

Received Uate 01 April 2024

Calipration Dare 12 April 2024

2404-0037WSC-2

Reference

Submitied by
3 Soi Udomsuk 41 Suknurivit Road,
3angenak, Phraknanong, Bangkok 10260

Ainbient Temperature (25 &+ 25)
Relative Humidity U £ 19) %%
Caiipration Frocedure : in house method

CP-CHb by direct measurement with LC
stannard ano airect measurement with
certified reference material (CRM)

- CP-CHB by comparison with temperatiire

Warakorn | ermgaatrakul

S

Approved Signatory

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
() Unnopphol Harachai
(\ﬂ Saithip Meangmai

Issue Date : 06 Aprit 2024

I'he Lucertaimties are for a contidence probapihity of approximarety 95 %

FUTICATE MAY 10T D& EPIOUCEn OIET LD 10 Luil, eACe] e p

e rparte e quipment Calibration and Testing Ser

Page.: 10f3

United Analysi and Engineering Consultant Co Lic

sonage

stanaard

A 0062140

Cert.No.: 24CH321
Page.: 3of 3
Caiibrauon Resuits
Function : Temperatur
his equipment was connectea wiih | emperalure Frove.
Model 9383
Senai NG 9BOF0278
Dimension of probe
enatt 0 e
iameter 10 an
werson Depin 90
Galibration Result : Without adjustment
Calibration Standard uuc Eror Uncertainty of | Coverage
Point Temperawre Reaaing Wieasureiment lacior
(°c) (°c) (c) (c) (£C) K
25.0 25.002 25.0 0.002 113 2.0
300 30.00 30.0 0.001 113 200
35.0 36.002 36.0 ).003 3 2.00

Remark : - UUC* = Unit Under Calibration

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 %.

-o0o-
Qa JLI,
a 1206346
A
f@\
CertNo.: 24CH400
Page.: 20f3
Condition of this caiibration resuit
Qeferance Standard instrument
Instrument SerialNo. ~ IDNo.  Cert No. Due Date
Document Process Caiibraior 54030049  130RC116  23E2802 27 Aug 2024
) Ret Standard Thermometer 2982054 110RC044 231908 26 Juiy 2024

his certification is Liaceabie o the international System of Unii maintained through

ecnnology Fromotion Assoctation (Thanand-Japai)

2 Certified leren B he

esults are traceanie 10 Si througn CPA chem

ANSI-ASQ National Accreditation Board. Accredited No. AR-183t

3uffer Soiurion 1 : Lot No. Exp date
OH 4.008 SPA chem 940102 Inov 202¢
ori 6.986 CPA chem 940104 02 Nov 2024
pH 9.997 SPA chen 940108 02 Nov 2024

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

Calibration Results

Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)
nNominai Stanoara Unceitaiity of Coveiage
Actuai Reading
umit unaer value voltage imeasurement racros
Calibiation Input
mv k
pH mv myv pr
o Meter 00 7748 1.3 101 1058 2.00
SIN. HAYMO047 10 J.00 ) 7.01 0.058 2.00
0o ).00 0 C SRVSIS) 2.00
10.00 -177.48 74 10.0 )58 200

SC,JLV

a 1209883



f@\
Cert.No.: 24CH400

_ Page. 3of3
Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer i i ing |pH factor
(mV) () k
pH Eleclrode 4.008 4.01 1716 0.0079 2.00
S/N.: - 6.986 6.99 -8.4 0.0099 2.00
6.986 7.00 -9.6 0.011 2.00
9.997 10.02 -173.8 0.0096 2.00

Funcrion  Temperature vieasurement
(*) Without adjustment
fis squipment was connecied with Termoeratuie Probe:

Moae! -

Serial No

Dunension ui probe

- Lengtn 03 Y
Diameter . 16 bt
immersion Depin 30 mi
sanpration standard uuc Uncertainty of | Coverage
Error
Point Temperature Reading measurement racror
('c) (9 (°cl Cc °C k
25 25.002 25.C ).002 0.13
30 30.002 30.C 0.002 0.13 2.0C
3 36003 5 ) 003 013 2.0
Remark JUC init Unaer Canbrauon

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

factor k. prowiding a levei of confidence of approximately 35 %

-olo-

Qg,phf

a 1209884

Cert.No.: 24CH718

Page.: 2 of 3
of this resuit of
1 Reference Standard Instrument
Instrument Serial No. 1D No. Certificate No Due date

nis Certification is traceanie to S| Throught Technology Promotion Association (Thaiiand - -iapan)

2 Certified Reference Materials
- Conauctivity calibration soistion. CPA chem Ltd. The measurement resulls are iraceable to Si
hrough CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Conductivity Solution Manufacturer Lot No. Exp daie
413.0 S/cm CPA Chem LR 02 Nov 2024
12880 mS/cm CPA Chem 336625 19 Oct 2024
- Control Conductivity calibration solution temperature by Water bath (25 4 C
3 This certificate is valid onlv (o the item calibraied on date and olace of calibration.

pramion_re:

unction : Gonductivity Measurement
*) After Adiustment at 1413.0 uS/icm

Conductiviry Eiecrroge Seriai No.: 1 7B100319

Standaid Before Adjustment After Adiustment Uncertainty Coveiage
Conauctivity JUC* Reaaing Juc of facror
Solution (%) k
413.0 usiem Gdd pSicm 12 u/cm 9.2 uSicm
2.880 mS/em )33 ms/erm 64 msiom 086 mS/em 2.0

Remark : - UUC* = Unit Under Calibration

%c

[ECHNULUGY PROMOTION ASSUGIATION (THAILAND-JAFAN)  JlGic-MRo
JORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

33478 PATTANAKARN ROAD 301 18, SUANLUANG, SLIANLUANG BANGKOK 1025(

Certificate of Calibration

Page.: 1 of 3
Zquipment : Conductivity Meter
Manufaciurer : Y8
Vodel Pro 30
Serlal No. : 7B101801
1D No IAE.EFM.121/2560(ENV SC1.01/60
Condition As-Received: Used Item
Recewed Dare 18 June 202:
Calibration Dare 18 June 2024
Reference 2406-0572WSC-
Submitted by : nited Analvst and Enaineering Consultant Co..Lic
3 Soi Udomsuk 41 Sukhumvit Road,
3angchak, >nraknanong Bangkok 10260
Ambient Tamperature 25 +25) °C
Relative Jumidity 50 £15) %
salibranion Proceanre In -house memoa :

CP-CH8 by direct imeasuiement
vith certified reference material (CRM)

- CP-CHB8 py companson witn emperature stanaard
Calibrated by Warakorn iemgagtrakul

saelni
Approved by :

Aporoved Signatory
( }Unnapphol Harachai

() Ponpan Paipim

(/) Saithip Meangmai

Issue Date : 20 June 2024

The LncertaInTIes are for a connigence probaility of approximarely 95%

is vertificats may 701 be ispraduced other tar in full, sxcept with ths i or witten
DProval OF 6 18af AT LOTPOraTe ServICes 5 © <qUIpMent Lanaration anu Testing Services

Cert.No.: 24CH718

Page.: 30of 3
Caiibration Resuits
Function - Temperature Measurement
s 1 was o s ML Prove.
Mode: FRO 30 COND
Seiial Nc 7B100318
Dimension of prone SES
Lenath nn
Diamerer mm
Immarsion Deptn 90 mm
Caiibration Resull - Without adjustineiin
Canpration Stanaaro uuc Jncertaimy of | Coverage
Point Temperature Reading = Measurement ractor
C) [°C} (°c) (c) (£°C) k
250 25.002 24.7 0.3038 .13 2.00
30.0 30.001 29.7 0.30 0.13 2.0
35.0 35.00z 34.7 302 2.00

Remark : - UUC™ = Unit Under Calibration

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

-olo-

NEC-TISITIS 7025
0-2 JODG-29 FAX (}-2/14-9484 ALIBRATION 0005

Cert.No.: 24CH718




TEGHNOLOGY PROMUTION ASSOCIATION (THAILAND-JAPAN)

IRRATION ARD [ESTING SFRVIGES

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANEUANG BANGKOK 0250
TEL.0-2717-3000-29 FAX.0-9719 9484

GORBORATE SFRVIGES 3 EQUIPMENT

= g A
/®\

SC-TISI-TIB47028
ALIBRATION 0002

Cert.No.: 24CH727
Page.: 20of3

Condition o1 fnis caiibraton resuif

1 Refersnc nstrur
CertNo.: 24CHT27 Reference Standard Instrument

Certificate of Calibration

Page: 1of3 Instrument Seraino.  IDiNo.  Gert. No Due Daie
Document Process Calibratol 54030049 I30RC116  23E280Z 21 Aug 2024
Rei Stanuaid Then el 196211h4 ORCOaa 31908 6 July 2024
Zaupment ; oH Meter
This Certificanon is traceapie o SI Througnt Tecnnology Promornon Association (Thailand - Japan
Manufacturer : Horiba &
Modei LAQUA-PH210 2. Certified Reference Materials : The measurement results are Iraceable 1o irough CPA chem Ltd
Serial No. HAODO0S2 ANSI-ASO National Accreaitation 30ard, Accreaiied NO. AR-1535
1D No. AE EFM.072/2564(EFM.pH.05/64 Buffer Solution Manufacturer Lot No. Exp. date
Condition As-Received: Used Item pH 4.008 CPA chem 970851 25 Apr 2026
Received Date 18 June 202 pH 6.986 CPA chem 970852 25 Apr 2025
Catipration Dare 19 June 2024 pH 9.987 CPA chem 970853 25 Apr 2025
Reference 406-0570WSC-5 3. This certificate is valid only to the item calibrated on date and place of calibration.
Supmitten oy initen Analysi and Fnaineering Consuitant Co.Lic
3 30i Udomsuk 41. Sakhumvit Road Galibration Results.
3angchak, >nraknanong. Bangkok 10260 Funi : mV Measurement
g curve by D Process C at pH (4,7)(7,10)}
Ambient Temperature {26 £ 23)
Relative Humidity 50 + 15) %
Calibration Procedure n - house method Nominal Stanaara Actual Reading uncertainty of Coverage
SP-CHS5 by direct measurement with DC voltage Jnit under Vaiue Voitaue Measurement factor
sTandard and AirecT Measurement witr sanpravon npur
certified reference material (CRM oH =y Py on mv) "
CP-CH8 by comparison with temperature  standard
pri ivieter 4.00 77.48 5 4.0 0.058 00
S/N.: HAODOOBZ 7.00 0.00 0.2 0 0058 0
Calibratea by Warakom | ernoagtrakul
700 0.00 ).2 20 0.058 00
gmﬂﬂf ).00 48 1 158

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(/) Saithip Meangmal

Issue Date :

The Unceriainties are Tor a

Approved Signatory

20 June 2024

probanility of app y 95%

This certificate may not be reproduced other than In full, sxcept with the prio” writts

ADDIOVA 07 TNE N6AN 01 LOTPOTAIa SErVIGes & : EQupIENt Lanoruun any usiny Servives
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKAAN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-28 FAX.0-2719-9484
Cert.No.: 24CH727
Page.: 3of3
Caiibration_Resuits
Function - pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7.10) Certificate of Calibration Cert.No.: 24CHB23
Page.: 1 0of 3
Unit Under Stanaard pH Actual pH | Actual mV | Uncertainty of | Covarage Equipment : Conductivity Meter
Cailibration Buffer Solution Reading Reading |pH Vleasurement facior Manufacturer : Ys|
mv) 4 ! Model : Pro 30
pH “Electrode L o ee e o Serial No. : 178101802
SiN. QSAADO36 5.986 5 ).0098 00
ID No. : UAE.EFM.122/2560(ENV.SCT.02/60)
6,986 0 ).0093 )0
997 o 2 0092 0 Condition As-Received: Used Item
Function - T Received Date : 09 July 2024
(*) without adjustment Calibration Date : 11 July 2024
This equivment was connecied with Temoeraiure Probe. Reference : 2407-0333WSC-1
Moaqe! 9652-10L Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Serial N QYAALUSE 3 Soi Udomsuk 41, Sukhumvit Road,
Dimension of orobe Bangchak, Phrakhanong, Bangkok 10260
- Length 3 m Ambient Temperature : (25+25) °C
- Diainiete: 6 w Relative Humidity : (50 + 15) %
immersion Depti 80 i Calibration Procedure: In -house method :
- CP-CH6 by direct measurement
anpraton Stanoard uucH N Unceraimy o1 | Coverage with certified reference material (CRM)
Error § ooy ] "
Point Temperature Reading measurement factor CR=CHig by et o ©
el -e) ) c) (£ ¢ Calibrated by : Warakorn Lerngagtrakul
25.0 25.00 250 00 3 00
30.004 30 104 21 )0 Approved by : AR Sl
35 35.002 B0 ouZ 1 0 Approved Signatory

Remark - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 85 %.

-o0o-

() Unnopphol Harachai
() Ponpan Paipim
/) Saithip Meangmai

Issue Date :

The

are fora

11 July 2024

probability of approximately 85%

Thits cartificates may not be reproduced ather than In Tull, except with the prior written
Appravad of the head of Cormporate Seevices 3 Eguipmand Calibraian srd Testing Services




Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer
2) Ref. Std.Thermometer
- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

Serial No.
1963878
2188080

2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Cert.No.: 24CH823

Page.: 2 of 3
ID No. Certificate No. Due date
130RC095 2311051 05 Sep 2024
130RC044 2211285 20 Oct 2023

Calibration Results

Function : Temperature Measurement

This equipment was connected with Temperature Probe;
- Model : PRO30 COND-T
- Serial No. : 18L100008

Dimension of probe;

- Length : 7 mm
- Diameter : 25 mm
- Immersion Depth : 90 mm

Calibration Result : Without adjustment

Cert.No.: 24CH823
Page.: 3 0f 3

Calibration Standard uuc L. Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.002 24.6 -0.402 0.13 2.00
30.0 30.002 29.6 -0.402 0.13 2.00
35.0 35.003 346 -0.403 0.13 2.00

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 pS/cm CPA Chem 940111 02 Nov 2024
12.880 mS/cm CPA Chem 940112 02 Nov 2024
- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 uS/cm
Conductivity Electrode Serial No.: 18L100008
Standard Before Adj After Adj Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
1413.0 pS/cm 1327 pSlcm 1412 pSlcm 9.2 uS/cm 2.00
12.880 mS/cm 11.39 mS/cm 12.22 mS/cm 0.086 mS/cm 2.00

Remark: - UUC* = Unit Under Calibration

Certificate of Calibration

Equipment ;
Manufacturer :

Model :

Serial No. :

ID. No. ©

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Callbration Procedure :

Callbrated by :

Approved by :

() Unnopphal Harachai
{ ) Ponpan Palpim
(/) Salthip Meangmai

Issue Date :

The

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX0-2718-8484

CertNo.: 24CH1115
Page.: 1of 2

Turbidity Meter

Craktan

T100IR

11205107

UAE WAT.0S6/2563

Used ltem

05 September 2024

06 September 2024

2408-0177DSC1

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 & 26) °C

(50 + 20) %

In - house mathod : CP-CH11
Direct measurament by

using Formazin standard solution

Walalak Sirithean

Sutep

Approved Signatory

9 Septambar 2024

fid p of approximately 85%

This eartificatn may not be rependuced othar than in full, scept with the prior writien
Apperoval of the hesd of Cabisraban and Testing Equipment Services

wenenslumuny

Remark : - UUC* = Unit Under Calibration

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

-o0o-
Condition of this calibration
1. Reference Standard Instruments :
Instrumen Serial No. 1D No. Certi N
1) Thermo-Hygrograph 1103328 130ECOA0 24H1372
2) Electronic Balance 1126143764 140RCO04 ZEMmz2

by a coverage

Cert.No.: 24CH1115
Page.: 2af 2

Due date
12 July 2025
20 Feb 2025

= This Certification s fraceable to 8| Throught Technology Promation Association (Thailand - Japan)

2. Standard Material : The Formazin suspension has been prepared gravimetric fram

Material Manufacturer Lot No.
1) Hexamethylenetatramine HIMEDIA 0000453847
2) Hydrazinium Sulfate HIMEDIA 0000522014

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

Assay
99.65%
99.40%

Calibration result
P g five - F | 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
a 0.00 0.0081 2.06
20 20.2 0.38 200
100 100 075 200
400 401 1.5 2,06
80O 801 21 247
Remark - UUC® = Unit Under Calibration
- NTU = Nephelometric Turbidity Units
The reparted uncertainty of measurement was based on a standard inty bya bl
factor k, providing a level of confi of app 95 %,
-ollo-
'
nanslumunu




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

% CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.0-2717-3000-20 FAX.0-2719-9484

flac-ha

WEC.TIBLTESTTO2E
CALSIRATION 0000

Cert.No.: 24CH1158

Page.: 2 of 3
Condition of this result of calibration
Certificate of Calibration CertNo.: 24CH 158 1. Reference Standard Instrument -
Page.: 1 0f 3 Instrument Serial No. ID No. Certificate No. Due date
Eadl 1) Thermometer 9549224  130RC003 241426 24 Apr 2025
t: Conductivity Mett
Frpmen cpanclivity Heter 2) Ref. Std. Thermometer 2188080  130RC044 231216 10 Oct 2024
Manutacturer: Sl - This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)
Model : Pro30 2. Certified Reference Materials :-
Serial No. : 17A102921 - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl
ID No. : UAE.EFM.123/2560(ENV.SCT.03/60) through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Condition As-Received: Used Item Conductivity Solution Manufacturer Lot No. Exp. date
Received Date : 17 September 2024 1412.9 pSlem CPA Chem 1005307 15 June 2025
Calibration Date : 18 September 2024 12.880 mS/cm CPA Chem 940112 02 Nov 2024
Reference : 2409-0635WSC-2 - Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. 3. This certificate is valid only to the item calibrated on date and place of calibration.
3 Soi Udomsuk 41, Sukhumvit Road, ’ .
Bangchak, Phrakhanong, Bangkok 10260 Callbration. results
. = Function : Conductivity Measurement
Ambient Temperature : (25+£25) C - .
Relative Humidity : (50 £ 15) % (*) After Adjustmentat 1412.9 pS/cm
Conductivity Electrode Serial No.: 177A100315
Calibration Procedure: In -house method :
' QP'CHQ byldiect measurem.ent Standard Before Adjustment After Adjustment Uncertainty Coverage
with certified reference material (CRM) . N ) X A
- CP-CH8 by ] with D e Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
Calibrated by : Warakorn Lerngagtrakul
1412.9 uS/cm 1317 pS/cm 1414 pSlcm 9.2 pS/cm 2.00
12.880 mS/cm 10.60 mS/cm 11.99 mS/cm 0.086 mS/cm 2.00

Approved by :

Approved Signatory - UUC* = Unit Under Calibration

Remark :

() Unnopphol Harachai
() Ponpan Paipim
(\/) Saithip Meangmai

Issue Date : 23 September 2024

The Uncertainties are for a confi probability of approximately 85%

This certificate may nat ba reproduced ather than in fill, Excapt with the priar writien
Approwal ot the nesd of Corporats Services 2 - Equipment Callbyation and Testing Servces.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 o i
TEL.0-2717-3000-28 FAX.0-2719-9484 CALMRATION 3050
Cert.No.: 24CH1158
Page.: 3 0f 3
Calibration Results
Function : Temperature Measurement C » f. f c I.b i
This equipment was connected with Temperature Probe; ertl Icate 0 a 1 rat On CertNo.: 24CH1379
- Model : PRO 30 COND-T Page.: 10of3
- Serial No. : 17A100315 Equipment : pH Meter
Dimension of probe; Manufacturer : EcoSence
- Length : 95 mm
Y —_— Model : pH100A
- Diameter : 25 mm )
- Immersion Depth : 90 mm Sarigt No-: 2283354,
ID No. : UAE.EFM.063/2562(ENV.pH03/62)
Calibration Result : Without adjustment Condition As-Received: Used Item
Calibration Standard uuc E Uncertainty of | Coverage Received Date : 05 November 2024
rror
Point Temperature Reading Measurement factor Calibration Date : 06 November 2024
(:c) () (°c) (°c) (£°C) pt Reference : 2411-0122WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
25.0 25.003 247 -0.303 0.13 2.00 3 Soi Udomsuk 41, Sukhumvit Road,
30.0 30.002 29.7 -0.302 0.13 2.00 Bangchak, Phrakhanong, Bangkok 10260
35.0 35.002 34.7 -0.302 0.13 2.00
Ambient Temperature : (25 + 2.5) °C
Relative Humidity : (50 £ 15) %

Remark : - UUC* = Unit Under Calibration

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 %.

-o0o-

Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
(v/) Ponpan  Paipim
() Saithip Meangmai

Issue Date :

The

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

8 November 2024

are fora

probability of approximately 95%

Thits cartificates may not be reproduced other than In full, except with the prior written
Appraval of the haad of Corporate Services 3 - Equipmant Calibrabian and Testing Services.




1. Reference Standard Instrument

Instrument

1)Document Process Calibrator

2)Ref. Standard

Thermometer

Cert.No.: 24CH1379
Page.: 20f3
Serial No.  ID No. Cert. No. Due Date
54030049 130RC116  24E2759 25 Aug 2025
4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

el

Certified Referen

Buffer Solution
pH 4.008
pH 6.999
pH 10.010

ce Materials

:The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

Manufacturer
CPA chem
Hach Lenge GmbH
CPA chem

Lot No. Exp. date

1034203 27 Sep 2026
C03145 28 Feb 2026
1034205 27 Sep 2025

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

Calibration Results

Function : mV Measurement

Performing curve by D Process C: at pH (4,7)(7,10)
Nominal | Standard ; Uncertainty of Coverage
L Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input (smV) K
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC03354 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.01 0.58 2.00

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVIGES 3: EDUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKON 10250
TEL0-2717-3000-2 FAX 0-2718-9484

Certificate of Calibration

WEC-TILTISTTEE
CALIFATION 0308

Cert.No.: 24MM282
Page.: 1of3

Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : ABZO4-S/FACT
Serlal No. : 1128361010
1D No. : LIAE WAS 00212552
Submitted by : United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukbumvit Road,
Bangchak, Phrakhancng,
Bangkok 10260
Lecation : Balanca Room (108)
Recefved order : 11 May 2024
Calibration Date : 11 May 2024
Ambient Temperature : 15°Cta40°C
Relative Humidity : 30 % to 80 %
Calibrated by : Khit Ruttanaprapachal
e 1&‘
Approved by : ‘Ku L
Approvad Signatory
[ ) Panpan Palpim
{ ) Suwit Imjai
[ ) Kunchit Promprat
Issue Date : 15 May 2024
The L i are for a probability of 95%

This cetdicate miry not be reproduced other than in full, except with the prior vritien
Approval af the haad of Corporate Services 3 Equipmeant Calibration and Testing Services.

wenenslumuny

Cert.No.: 24CH1379
Page.: 30of3
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH factor
(mv) (#) k
pH Electrode 4.008 4,01 173 0.0079 2.00
S/N.:240710SIA605377 6.999 7.00 -2 0.0092 2.00
6.999 7.00 -2 0.0095 2.00
10.010 10.01 -178 0.0092 2.00
Function : T
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : E
- Serial No. : 240710SI1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibrati uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (ec) (°c) (£°C) k
15.0 15.003 14.9 -0.103 0.13 2.00
30.0 30.001 29.9 -0.101 0.13 2.00
45.0 45.003 44.8 -0.203 0.13 2.00

Remark - UUC* = Unit Under Calibration

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 %.

-00o0-

Equipment : Elactronic Balance
Condition As-Recelved :  Lised Item
Reference : 2405-01660C-1

Procedure used

Cert.No.: 24MM202
Page: 2 of 3

Calibration were conducted using in-house calibration procedurs CP-OB0 based on UKAS LAB 14

according to direct measurement method against stendard weight,
Condition of this result of calibration
1. Referance standard instruments:-

Instruments. Model Serial No. 1D No, Test report No. Due date
1} Standard Walght Set (E2) 15884 24053 TORCOOT MM-0013-24 25 Jan 2028
2. This cerfificata is valid only ta the itlem calibraled on date and place of calibration.
3. This result of calibration was made on at the paint ified by
4, This cartificate ia not cerfied for any commescial transaction,
5. This cerfification is traceable to the Intemational System of Unit.
Result of calibration | |} Without Adj { * ) After Adjustment by Internal C:
Range capacity : 0g to 220 g Resclution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Welght Reading Corrsction Uncertainty ~  Factor
(a) (g) tg) (£mg) (k}
100 1000000 0.0000 0.19 2.08
200 200.0008 -0.0006 Q.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine [n=10)
Applied Weight Standard Deviatlon
(9) of Reading (g )
100 0.00007
200 0.00005
'
enaslumunu




Equipment : Electronic Balance Cert.No.: 24MM282
Condition As-Received :  Usad ltem Page: 3of 3
Reference : 2405-01860C-1
Result of calibration z 3 | =
2. Effect of off center loading T -

A mass of 100 g was placed to various position on the pan, e = = - [2][e]
The weighing machine reading error ablained is given in the table Frael Fooml .

Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading

(a) (g} (g} (g} ta) 53]
-0.0004 -0,0004 0.0003 -0.0003 -0.0004 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(a) (g) (g) (£mg) (k)

Unload 0.0000 0.0000 0.15 213

0.01 0000 0.0000 015 213

0.05 0.0500 0.0000 0.15 2.13

a1 0.1000 0.0000 0.15 213

0.5 0.5000 0.0000 015 213

1 1.0000 0.0000 .15 213

10 10.0000 0.0000 0.15 2.11

50 43,9599 +0.0001 017 2,06

1oo 90,9590 +0.0001 .18 2.03

150 149.9038 +0,0002 0.20 2

200 189.99%0 +0.0010 a.30 2

Tha reported uncartainty of measurement was based on a standard i liplied by a 5|
factor k , providing a leval of o of app 95 %,
-olo-
'
enanslueugu

Equipment : BOD Incubator Cert. No.: 24TM5&T
Condition As-Received : Usad llam Page: Zof3
Refarence : 2404-00040C-1
Procedure Used :-

Ci wera using P dure CP-0T02 based on TLAS G-20 according fo direct

measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on |TS-90.

Condition of this result of calibration

1. Reference standard instrument-

Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MYSTO13711 23LMH5 TPA 1 Jul 2024
2. This certificate is valid ondy to the item calibrated on date and place of calibration.
3. This i ion is 1o the i System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration == { * ) Without Adjustment
Function of UUC* : Temperature Sourcs
Fresh air setting : Mot Availahle during
Beginning Finished
Temp. { °C ) 27 26
{ REL Humid. { % ) 48 48
& & [AC Supply ( Vol ) 221 220
] [
1 k|

1
2
3
4
5 18-18RTD-05
[ 23-18RTD-06
7 | 18-18RTD-07 |
Probe Installation Details : Dimenalon of Chambir : 8 | AHARTRO8
a= 10 om D= 082 m 9 {ref.) 18-18RTD-08
b= 10 om We 12 m
e 0 om H= 12 m
Capacity=  0.88  m

4

Lana'ﬁ‘lumu?u
a120974

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES & EQUIF CALIBRATION AND TESTIN RVICES
i AN SLUAN L AN BANGEOK 10240

NEC-TISkTS TR
CALBRATION E02E

Cert. No.: 24TM587

- . . Page: 1of3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. ©
ID No. : LIAE. WAD.018/2551
Submitted by : United Analyst and Engineering Consuftant Co. Lid,
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lat: Floor 2
Recelved Order : 01 Apell 2024
Calibration Date : 01 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50.430) %
Calibrated by : Krisda Malee
Approved by : 4)“
Approved Signatary
{ ) Pongan Paipim
(V') Suwit Imjai
{ ) Kunchit Promgprat
Issue Date : 5 April 2024
The Uncertainties are for a confidence probability of approximately 5%
be repeodured ocker than eavapt with fhe prie stilten
e Berylees 3 = i nd Testing Services
'
enaslumunn
A 0065063
Equipmant : BOD Incubator Cert. No.: 24TMSET
Condition As-Received : Used [tem Page: 3ol 3
Reference : 2404-00040C-1
Result of Calibration :- (") Without Adjustment
Funetion of UUC* © Temperature Source
Fresh air setting : Mot Available
Calibration | wuc* uuct Overall Ll
Paint Satting | Reading stabllity i Factor
(5] eyl (£°C) (C) ("C)H L]
200 200 200 045 0.55 1.3 2
Calibration d Tomp 3] y »
Poimt Position
ey | 1+ [ 2T 3T &« s & [ 7 [ & [agery| i#c)
200 | 19.954 [ 20.183 | 20,235 | 18.707 | 19.706 | 19.738 | 18.785 | 18.821 | 19.828 | 0.66

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

Temperature stability : Cne-half of the greatest irmum al P at amy one sensar.
P y : The i difference of measured temperatures at any sensors and the measured

temperature at the reference location which are cbserved &t the same time or at as close an observation time as

possibie to i th temp pattern or within the chamber under steady-state conditkons.

Overall ion : The Di of the il ard mini obsarvation.

Uuc* : Unit Under Callbration

MNate | The reported uncertainty of measurement was inclided stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard i lied by a !
tactor , providing a level of confidence of app 85 %,
olo-

Yk

naslumunu
a1209742



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 BUUIFMENT CALIBRATION AND TE RERVICES
MM PATTANAKARN ROAD SOF 18, SUANLUANG, SUANLUANG BANGROK 10050

TEL, O-ITIT-3000:2% | BAX

HAG.THLTIET T2
1544 CALIRATKIN DEE

Cert. No.: 24TM580

Certificate of Calibration i
Equipment : Hat Air Oven
Manufacturar - Mammart
Model : UF 55
Serial No. : B212.0411
ID No. : UAE WAD.005/2656
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Lab Floor 2
Recelved Order : 01 April 2024
Calibration Date : 01 - 02 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : {B0+30)%
Callbrated by : Krisda Malee

Approved by : ém

Approved Signatony

{ ) Ponpan Palpim
{+") Suwit Imjai
{ ) Kunchit Promgrat

lzsue Date : & Aprll 2024

wnanslumuay
A DDG506

Equipment : Hot Air Oven Cert. No.: 24TM58%
Condition As-Recelved : Used ltem Page: 3of3
Reference : 2404-00040C-3
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uucs T T Overall
Point Setting | Reading stability uniformity  |Variation| Factor
(G (c) ) ("C) (£°C) t'c) () k
104.0 104.0 104.0 0.032 047 0.84 2
1200 120.0 1200 012 072 1.3 2
180.0 180.0 1B0.0 0.13 12 1.5 2
Calibration i "c) Uncartainty
Point Position
("c) 1 2 3 4 5 6 7 8 afret) | (+'C)
104.0 104.464 | 103,847 104,226 104.232| 104,106 103,691 | 104275 104,127 | 104.013 042
1200 120.486| 120.080| 120.635| 120.506| 118.531| 119.644 | 120.364 | 120,744 | 120.158 1.4
180.0 160.574| 179.769 | 180.285 | 180.870| 179.584 | 179.790| 180,287 | 179.861 [ 179.802 14

Average® : The sverage of 30 values in each position.
Temperature stability : One-half of the greatest of d at any one sansor.

: The af at any sensors and the measured
temperatura at the referance locafion which are obsarved at the same time or al as close an observation lime as
possible to ine the temy pattem or geneity within the chamber under steady-state conditions.
Overall Variation : The Diff of the and mir d hroughout cbsenat

Uucr @ Unit Under Calibration
Mate : The reported uncerainty of measurement was induded stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard fiplied by & g
factor k, providing & level of confidence of spproximatety 85 %.

-ollo-

L

Lana'ﬁ‘lumugu
a120973

Equipment : Hot Air Oven
Condition As-Received :  Llsed ltem
Reference : 2404-00040C-3
Procedure Used :-
Calibration were | using p CP-0T02 based on TLAS G-20 according fo direct
measurement mathod with Data A which with i Detector { RTD }

and Thermecouple Type T,

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

Instrument Sarial No. Cart. No. Traceabls Due Date
1 ) Data Acquisition MYS7013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to tha item calibrated on date and place of calibration.
3. This i is 1o the Ir System of Unit,
Remark : TPA : Technology Promation Association | Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of ULUC* : Temperatura Source
Fresh alr setting : Closa Environment during
~ | Beginning Finished
27 26
e i 47 45
[AC Supply ( Vol ) 221 220
3 &
i g Ref. Sid. 1D No.: @
H TH'? Point
g ! 8 {12010 180 )
A i: 7 L / Position : G {104)°C
e m& " 1 Z1ABTC-01 | 22-1BRTD-21
W . L
2 |G Al
- & li=isavcOsi] 1ERYTD- 2
Prabe Installation Details :  Dimension of Chamber : & | 2-8TCA6 | 18RTD-25
T 5= gaY  m & 21-18TC-068 | 18RTD-28
b= &0 em W= 080 m | 7 21-18TC-07 | 18RTD-27
o= 60 em H= 075 m 8 |
21-18TC-02

Capacity = 0.30 m*

wnms‘laimugu
a120973

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANS, SUANLUANG BANGKOK 10250 fro e e
TEL 0-2717-3000-29 FAX.0-2718.0484 CALIRRATION 0604

Cert. No.: 24TMB47

Certificate of Calibration

Page: 1of3

Equipment : Incubatar
Manufacturer : Binder
Model : KE 400 E&
Sarial No. : 20200000015535
1D No. : UAE.MIC.018/2584
Submitted by : United Analyst and Engineering Consultant Ca, Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanaong,

Bangkok 10260
Location : Microbiology Laboratory (302}
Recelved Order ; 01 April 2024
Calibration Date : 01 April 2024
Amblent Temperature : (26+10)°C
Relative Humidity : {B0£30)%
Calibrated by : Man Pattanapongpaibocn
Approved by : $M

Approved Signatary
{ ) Ponpan Paipim
(V) Sumit Imjai
{ ) Kunchit Promprat
issue Date : T April 2024
The Uncertainties are for a confidence probability of approximately 95%
This cartificals may not be reproduced cther than in full, meeept with the priar written
Agproval of the hesd of Coeporals Services3 : Testing Serces.
'
naslumuny



Equipment : Incubatar Cort. No.: 24TMB47
Condition As-Received :  Used |tem Page: 2of 3
Reference : 2404-000300C-6
Procedure Used :-

Callbration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according to direct

maasurement method with Data A which with F Detector { RTD ).
The temperature scale used was basad on ITS-80.
Condition of this of calibration
1. Refarance standard instrumant:-
Instrument Serlal No, Cert. No. Traceable Due Date
1 ) Data Acquisition MY48023832  23LM1Z2 TPA 26 Jul 2024
2 Thie carlificate | valid only to the item calibrated on date and place of salibration.
3. This ion is to the System of Unit,
Remark : TPA : Technology Promation Association | Thailand - Japan )
Result of Calibration :- (%) Without Adjustment
Function of UUC" : Temperature Source
Fresh air setting : Close Environment during calibration
_ Beginning | Finished
Temp. { °C } 24 24
REL.Humid. | % } 54 57
AT Supply | Volt ) 221 223
Poshtion : Ref. Std.
£ 10 No.:
1 20-16RTD-01
2 20-16RTD-02
s 53 20-16RTD-03
4 23-16RTD-04
5 Cubrarieedl
;]
7 20-16RTD-07
Probe Installation Details ; Dimension of Chamber : i 22-16RTD-08
as 10 em Fri e Siref) | 22-16RTD-08
b= 10 m W= 0.65 m
o= 10 em H= 12 m
Capacity= 037
'
enaslumungy

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

TEL0-2717-3000-20 FAX 0-2710-0484 caLmRATION 300K

Certificate of Calibration

Equipmant : Incubator

Manufacturer : Binder

Model : KB 400

Serial No. : 20220000000391

ID No. : UAE.MIC.029/2565

Submitted by : United Analyst and Enginearing Cansultant Cao.,Ltd,

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

Bangkok 10260
Location : Microbiclogy Labaratory
Received Order : 07 June 2024
Calibration Date : 07 June 2024
Amblent Temperature : (26:10)°C
Relative Humidity : (50+30)%
Calibrated by : Tawatchai Pama
Approvadby : ‘KUT\C)\I.
Approved Signatory
() Ponpan Paipim
() Suwit Imjal
(4 ) Kunchit Promprat
Issue Date : 11 June 2024

The Uncertainties are for a confidence probebility of approximately 85%

Thia certitcats may nat be reproduced ather than In Tull, except with the prior writien
Approval ol the head of Corporate Servicos 3 ¢ Egwipment Calibration and Testing Sarvicus.

wenenslumuny

Equipment : Incubator Cert, No.: 24TMB47
Condition As-Received : Used |tem Page: 3of3
Referance : 2404-00030C-6
Result of Callbration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closa
Calibration | uuc* | wuc* | T Ti Overall
Point Setting | Reading | stability uniformity Variation| Factor
(*c) (cylicy (£°CH ("l {*C) L3
35.0 350 350 0.035 0.19 0.22 2
= Measured T 1C) :
Point Position
{'c) 1 [ 2 T 3T &4 8 ] 8 [ 7 | 8 Jomey] ()
350 | 35.000 | 35.022 | 34.841 | 24.851 | 35.027 | 35,011 | 35.023 | 35.028 | 35007 [ 030

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

Temperature stability : One-half of the greatest i i of at any one sensor.

:The of d temp at any sensors and the measured
temperature at the reference location which are chserved at the same time or at as close an cbservation time as
possible to the D pattarn or within tha chamber under steady-state conditions.
Overall lon : The D af the i and minis measured

UUC* : Unit Under Calibration
Mate : The reportad uncerainty of measurement was included stability and excluded unifermity .

The repored uncertainty of measurement was based on a standard i iptiad by a !
factor k, providing a level of confidence of approximately 95 %.
-c0o-
'
wnaslumunu
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Equipment : Incubator Cert. No.: 24TMa84
Condition As-Received :  Used Item Page: Zof 3
Reference : 2406-01800C-2
Procedure Used :-

G ion were conducted using F CP-0TOZ based on TLAS G-20 according to direct
measurament method with Data A ition which with Temperature Detector [ RTD ).

The temperature scale used was based on ITS-90

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

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49001451  24LM44 TPA 17 Mar 2025
2. This certificate is valid only to the item calibrated on date and place of calibration,
3, This certi 1 ls to tha System of Unit.

Remark : TPA : Technology Promation Association | Thailand - Japan |
Result of Calibration :- {*} Without Adjustment

Function of UUC" : Tempearature Source
Fresh air setting : Close Envirenmant during calibration
Inning Finished
19
f REL. Humid, { % ) 75
2 4 [AC Supply ( Valt ) 228 229
5 H
g b Position :
H I HE
1
2
3
4
5
8
7
Probe Installation Datails : Dimension of Chamber : 3
a= 0 om D= 0.50 m S
b= 0 em W= 065 m
L] 10 =ul H= N2 m
Capacity = 0.39 m?

wnasluenunu




Equipment : Incubatar Cert. No.: 24TMa84
Condition As-Received : Used Item Page: 3of 3
Reference : 2406-01900C-2
Result of Callbration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Closs
Calibration| wuc* | uuc* Overall
Paint Setting | Reading stabllity !’ Factor
(¢ ey | (') (£°C) {°G) 1°c) k
35.0 35.0 350 0.028 0.28 0.53 2
Calibration Measured Temperature | "C )
Polnt Position
[ed] 1 [ 2 [ 2T & 1T 8 [ 8 [ 7 | 8 [sfer)| (sc)
360 [ 35317 | 35184 | 35142 | 35.064 | 35.008 | 35.003 | 34,804 | 34,826 | 35.056 0.30

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

Temperature stability : One-haf of the greatest i i of at any one sensar
Te :The af P al any sansors and the measurad
temperature at the reference locafion which are cbserved al the same time or at as close an observation time as
possible 1o ine the temp pattern or ity within the chamber under steady-state conditions.
Ovarall : The Di of the I and mini b

UUC* : Unit Undar Calibration

Mete . The reported uncertainty of measurement was Inchuded stability and excluded uniformity .

The reported uncenainty of measurement was based on a standard ¥ bya
factor k, providing a level of confidence of spproximately 85 5.

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53444 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 24TW35

Page.: 1of 2
Certificate of Testing
Equipment : DO Meatar
Manufacturer : Y&l
Modael : 5100
Serlal No. : 118 101863
ID No. : UAE WAD.OD4/2554
Receivad Date © 20 February 2024
Test Date : 21 February 2024
Refarence : 2402-062008C-1
Submitted by : United Anatyst and Engineering Consuftant Co, Lid

3 Soi Udomeuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Banghkok 10280

1 v C i T (25+5)°C
Humidity (50420 ) %
Test Procedure : In - house method : CP-CHE
by © i Jque with Azide ion Method
Tested by : Walalak Sirithean

Approved by : Sﬂﬂl

Approved Signatory

{ ) Pomthippa Tameyakul
{ } Unnepphol Harachai
{ ./$ Saithip Meangmai

Issue Date : 22 Fabruary 2024

mnzmbimuqu

LA it 161000 DR-SER- 2020

References Certificate Number. : 24TM884

Equipment : Incubator

Model : KB 400

Serial No.: 20220000000391
ID No. : UAE.MIC.029/2565
Manufacturer : Binder

Calibration Point : 35.0 °C
Unit Under Calibration Setting : 35.0 °C
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Cert.No.: 24TW38

Page.: 2 of 2
Condition of this result of callbration
1. Reference Standard Instruments -
This i is to the | System of Unit through the reference standards
atory af [+ Center, T gy Promotion A i (Thailand-Japan),
[ ments Saorial No. 10 Ho. Certificate No. Due Date
1. Buretts - 130BLAD 2CG1T2 22 Mar 2025
2. Batance 14233821 1ORCO0Y 2IMMA05 16 July 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pantahydrate Merck AM1TEIZ16 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 228100125
Titration Method DO Meter
Standard Deviation
{(Azide Modification Method) Reading
(mgiL) (mgiL) (mgiL}
B.20 818 0.0085

This report was cerlified only far the Instrument we Issted it is aliowabde to use for study
Intend to use for advertising and referral purpose is prohibized, This report may not be reproduced
ather in full without written approval of the lsboratory

wnnslirigit,



1TECHNOLOGY PROMOTION ASSOCIA TION (THAILAND-JAPAN)

CORPORATE SERVICES 3 - K PMENT CALEBRATION AND TESTING SERVICES

3474 PA T ANAKARN KOAD SO 18 SUANLUANG. SUANLUANG BANGKUK 10250 Cert.No.: 24TW128

E] 717-3000 FAX 0-2719-9484

Conagition of this resuit of caiibration

Cert.No.: 24TW128

Page.: 1 of 2 1. Reference Standard Instruments
s cerfificanion i1s rraceapie 10 he internationai Systemn of Unit through the reference standards
Certificate of Tesﬁng laboratory of Industrial Calibration Center. Technology Promation Association (Thailand-Japan)
Equipment DO Meter instruments Serial No ID No. Certificate No. Due Date
1 Burette - 30BU10 23CGe1172 22 Mar 2025
Manufacturer Horioa
2 Baiance 1423382 10RCO01 230405 6 July 2024
Moael LAQUA-DOZ21
Stanaard Marenai
nai No. : HEGMUO2
se Matet Manufacturer Lot.No. Assay
1D No JAE. EFM.014/2563 (EFM.DO.U3/63, - . ;
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 18 June 2024
Test Date 19 June 2024
Result Dissolved Oxygen Meter Adjustment With A 100 %
. 2408-057 1WS(
RSiGi=ncs Disswived Oxygen Probe ivo. 9K2H0067
Subinitted by United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41 Suknumvit Road. Bangenak Titration Method DO Meter
Phrakiwanony, Bangkok 10260 Standard Deviation
(Azide Modification Metnoa) Reading
Laporatory Condiuon Temperawre ( 25+ 5 ) C
Hunidity 50 120) % (mg/L) (mg/L (ma/l)
Test Procedure In - house method ~ UP-UHY
2y Companson Tecnnigue wilh Azde odilicauon ivietiiou 8.10 8.1 c.0071
Tested by : Walalak Sirithean
Thig report was certitied only lor the instrument we tested.|t Is allowaple 10 use for stuay
itend to use for advertising and referral purpose is prohibited. This report may not be reproduced

Approved by
" Approved Signatory sther in full withoul written aporoval of the iaboratory

() Unnopphoi Haracnai

( Ronpan Paipir

(/) 3aithip Meangma -o0o-
Issue Date 20 June 2024
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND- JAPAN) e paee
GURPURATE SERVIGES 3 EQUIPMENT GALIBRATIDN AND TES1ING SERVIGES
53474 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 i
B0011-24 FAX ()-2/19-9484
Equipmem DO Merer with Sensor Carr, No.* 24i M97
Condition As-Received Jsed 'tem Page.. 2 of 2

Reference 2406-0571WSC: 2

P re :
Cert. No.: 24LMa7 rocedure Used

Certificate of Calibration Page 1012 Calibration were conducted using In-house calibration procedure GP-OTO1 aCCording t comparnison it

industiial Platinum Resisiance Thermometer ( IPRT 1 into Temoerature Bath
The temperature scale used was based on |TS-9(

Condition of this resuii of c
Reference standard instrument:

Equipment : DO Meter with Sensor instrument Serial No Gert. No ceable Due Date
1) Digital Thermometer 2188080 2311216 PA 171 Cer 2024
Manufacturer : Horiba Trus certificare 1s vaiid oniy 10 (he tem caiibraied on vate and piace of caliiation
3 This certification is traceable to the International System of Unit.
viooe! LAQUA-DO210 Remark  TPA Technoogy Fromotion Assogiation | Thaiiand - sapan )
Result of Calibration } Without Adjustment
Serial No. HEYMUO21 =
Function Temperawure measurement
iD No UAE.EFM.014/2563(EFM.DO.03/63 This instrument was connected with temperature sensor, S8/N.. 9K2H0067
[& uuc Coveiage
supbmimea ny Jnitea Anaiyst and =ngineening Consuitant Co_Lid Point Depth Temperature Reading Factor
3 Soi Udomsuk 41, Sukhumvit Road 2) L c C C x C k
Bangcnak, Pnraknanong, 25.0 80 25.002 25.0 0.002 )16 2.00
Bangkok 10260 30.0 80 30.002 0.0 0.002 0.10 2.00
35.0 80 35.003 35.0 0.003 ).16 2.00
_ocation TPA On Site Lanpraton Laporaory
UUC™ - unic unaer Calibrauar
Recewea Order 8 June 2024
Calibrated Date 20 June 2024 The reported uncertainty ot measurement was based on a standard uncertainty muitptied by a
Ambient Temperature 26 + 10 1 °C soverage facior K. providing @ level of cortiiuence of approximately 95 %
Relative Humidity 50 £ 30 1 %
AC Line Voitage 20422 )Y -olo-
Calibrated oy : Varakom _eingagirakul

. &
; wnchi©
Approved by ;
Appioved Sidnatory
Ponpan ~aipim
Suwil imiai
v/ | Kunchit Prompra

Issue Date : 24 lune 2024

The tincertainties are for a £ y 0f App! y 5%

is certificate may 0t bs reproduced ather than in full, sxcept With (he oror wiltten
\DPrOVal 0F T8 NBA OF LOFOTATE SErVICeS 3 © =qUIPMENT Laiioration ana Tesing Senvices




Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

£

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 FAX. 0-2719-9484

Page.: 1 of 2

DO Meter

Horiba

LAQUA-DO210

HEOL0004
UAE.EFM.087/2564(EFM.DO.06/64)
05 November 2024

06 November 2024
2411-0123WSC-3

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25 +5) °C

Humidity (50 %20 ) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

St

Approved Signatory

9 November 2024

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Page.: 1 of 2

DO Meter with Sensor

Horiba

LAQUA-DO210

HEOL0004

UAE.EFM.087/2564(EFM.DO.06/64)

United Analyst and Engineering Consultant Co.,Ltd.

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

TPA On Site Calibration Laboratory

Cert.No.: 24TW241

CALIBRATION AND TESTING SERVICES N

534/4 PATTANAKARN ROAD 501 16, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.D-2717-3000-29 FAX.0-2719-9484

MBC-TIBLTESTTO2E
CALSIRATION 0008

Cert. No.: 24LM173

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(/) Kunchit Promprat

Issue Date :

The Uncertainties are for a confi

05 November 2024
06 November 2024
(26+10)°C
(5030)%
(220£22)V

Warakorn Lerngagtrakul

U\ncl'll )

Approved Signatory

07 November 2024

probability of approximately 95%

Thig certiicate may nat be reproduced athar than in fsll, Excapt with the priar writien
Approval of the hesd of Corporate Services 2 - Equipment Calibration and Testing Servces.

Cert.No.: 24TW241
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 9K0E0257

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.19 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-00o-

Equipment : DO Meter with Sensor Cert. No.: 24LM173
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2411-0123WSC-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

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

Instrument Serial No. Cert. No.
1) ital Thermometer 3240076 241317 TPA
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment

Traceable Due Date
21 Mar 2025

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 9KOE0257

Calibration| Immersion Standard uuc* Ertor Uncertalnt Coverage
Point Depth Temperature Reading - e Factor
(*C) (mm) (°C) () () (+C) k
15.0 100 15.002 15.0 -0.002 0.16 2.00
30.0 100 30.003 30.0 -0.003 0.16 2.00
45.0 100 45.003 45.0 -0.003 0.16 2.00

UUC* : Unit Under Calibration

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 %.

-00o-




OS5 South East Asla [ FOS5 South East Asia
3388 Sirinrat Building, 25! 6ith Floor, Unit No. 3328/%0, 3388 Sirinrat Building, 25th = 26th Floor, Unit Mo, 3388,/90,
Rama IV Road, Klongton , Klongtoey, Bas k, Thailand 10110 Rama IV Road, Kios Klo) y, Bangkok, Thaland 10110
Customer Service Report | reportno: | 9807 | Customer Service Report [ reportno: | 9810

[ Date: ] E-9Feb fwat [ome 1 3 Fb 014
[cosomer | URE ddress: | BONGHOK [ customer ] URE Radrews: | BV EWOW
[ trament ] KTH100 G ] Agg9est [rstrument__] 7200 [Eemiat | 41340514

Hours. Travel To Customer Labaur Travel From Customer Hours Travel To Customer Labaur Traval From Customer
start T8 = 1 LT E.‘on | Start “BY = 710 ]?3; :|_
Finish (LB ki [Tiog ] ~S TTe i Finleh éﬁ!Bo i # 1700 I 1 Thi~g o
Job Type IobType
Application Tpecial Standard AppicaTion Special Standard
Naormal Courtesy Visit Installatian Training Mormal Courtesy Visit Installation . Training
Distributar PMA Onboarding Quote in Houwse . Distributor PMA Onboarding Quote " In House
Irtarnal " Warranty . Rapair M 2 Intarnal Warranty Repair PoA e
Digital Service Sales Support Remote Other Digital Service Sales Suppart Remate Othar
[ PO/Quats Numbar: | | I PO/Quote Number: | bl |
[ PmaType | Fosstame  iooalonn [ contractNe. | T app | L PmaType  [FOSSthre i sppicibk [ ComtractNo. | i |
Details of Work / Test Conditian / Status Details of Wark / Test Candition / Status
¥ o eTrgee E_[n ritog
- TN Wie o3k @) fM | B AT PSPV i ]
T e . I T 1\ e T |I
Jive pa 5 o - |8 rw Plaliae 50 L - 26 b N
e o T PR R 7 oz o e P bt T
- follpw o po1 Qretees] I ~Prauord 10490 ]
- nfsy indsy BT e B B | ]
/
T A
Propw, v Wb 7 B iy SWPH Meod 5705500 ferdes Jm P Vgl
10000375 Emep nel Corplie | FL
Instrument Ready for Use [ ok ] netok | Instrument Resdy for Use [ L oxy | motox | fr
Part No: Batch Description ary | Part No: Batch Deseription. ary
Lo0TIi0T 1% 10005 [ 0L p WAF Sloe Jgwe (3 e 1 R 19.17.%0%c | ©ocl f bub fP00 Ve Jeloh firelayse £4100 1
| confirm this report s accurate and complete | confirm this i and completa
Signed FOSS i = | signedustomer | 5. %s ﬁ\m;;';f Signed FOSS e /éé_ ' signed Customer e;fi%‘! q\m‘
Hame Name Hame Name
Would you be willing to pa te in @ brief survey in order to tell us how we A | Ermall [ Woutd you be willing to participate in a brief survey In arder t tefl us how we performed? | Emal

tanms'lu'muqu tanm‘lu'muqu

Ay \\‘wn\"l'q-,,,‘
Sl SN
FEsrrEswiELSdsdaanULEImS % qmawnr&swﬂmu"l‘:aﬂSu‘l'aanw‘l.nam-s L &
AUELSNISTaUUEN SaEa rnssUa TS "qv//";::\\\‘z-" AuLEN e U UBN IS gEaMrSSUE TS ¥m§
Foundanon for induamal Deveiopme s Natonal Food s il £ Poundation for Industrial Develnpmert MNatoral Facd inshhute ke NEL.TISLTIS 17025
Food Indusimal Labaratory Serice Center CiamaTIGN D084 Food bchisina Laberatery Sendce Certer CALIBRATION 0061
c:a.rﬁﬂcahe No.: 2402283-001-01 Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: TR Munciecomsr: PETTELIOEEDR
Address: 3 Soi Udomsuk 41, Sukhumvit Road, —— B S O G
. 10260 Serind No.: CKIB07LET2 1D Mo.: UAEWAD 0122563
Capacity: 220 g
Puge 3915 Date of Calibration: 2 s 2024 Paga 2 of 4
Ci Ambient Torg ME ¢+ 05 T Relmive Humdty: 475 ¢ 15 W%
Equipment: Electronic Balance Place of Calibration: Labnratoey, UNTTED ANALYST AND ENGINEERING COMSULTANT 0O, LTD
Condition of Equipment: Good Condrion
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration:
1. Calbraton Mathad: NFT Mathad W-Ma-001 In-House Method based on UKAS Lab 14 - 2019
2. Reference Standards:
Model: XSR205DU "
Reference Standard ~ Madel Serial No.  Calibrated By Certificate No, Due Date
. Stancartt Weight Class E2 1mg to 20l 8505567572 TCS M23040535 # Aprid 2024
Serial No. ERORETIRSS Instrument Model  SerialNo  (alibrated By CertificateNo.  Due Rate
Therme-Hygra Meter BOB-HL NFLETH 016/ Quality Reborn OR24-0343 9 Fabruary 2025
1D No.: UAE.WAD.012/2563 3, Ths certification i traceatle ta STUNTT
4, This certificate was certrfied only for the instrument we calbrated
Order No.: 2402283 5, 1I||_.5‘es...: of calbration was found accurae as shawn on datr and plae of caliratian only.
Calibration Results:
- 1. Repeatability of Reading:
Operation No.: 2402283-001
Nomral alue | g ) Standad Doviatian of Reading ta) |
Date of Receipt: 2 April 2024 40 £.0000052
0 0.DKRIOOES
Date of Calibration: 2 April 2024 0 Jonogs
200 0.000053 ]
2. Off-Center Error:
= A mass of 100 g was placed & moved 10 Vanoos pastion on pin
Calibrated by mrierawut i pp by Th tralpnos niading ok {5 givens i the tabie. )
Scientist { Mr.Pheraphat Tuanjit } Y
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 Responsible for the Technical Management Team
The i are for a of i 950,

This Certificate is tssued in accordance with the conditions of accreditaton granted by the Tha Lebaratory Accreditation Scheme
wihich has assessed the measurement capability of the Izbaratory and its traceshility to recognized national standards and fo the
units of rmeasurement reakized at the coresponding natwonal sEndards |aboratory. Ths certificate may not be reproduced athar
than in full except with the prior written approval of the National Food Trstitute.

{ Yit-g-9 LR
] 1 i 100.6001 {1.0003 &
F-CS-009 Revision: 01 Dete: 20-04-65

13 {Mmomum Difference)

FCS012 Rewsion: 01 Date: 20-04-65




AR MNSSULRLYSORIDaarm =S
FLEUSrEAEuURUIEN 15498 IMNSSUETIS
Epundation for ndusial Development Matonal Food inshh e i
Food ncusmal Laboratony Seedce Certer

Calibration Report

Certificate No.:
Equipment:

2402283-001-01
EBiectronic Belancs Manufactirer;  METTLER TOLEDO
Model: %5AZ050U Resalution:  0.00001 o/ 0.0001 g
Serfal Nou: CI0S071872 1D No.: UAEWADLD12/2563

Capadity: 120 g

Date of Calibration: 2 soril 2004 Poage 3of 4
Calibration Results:  (Continued)
Calibration Range:  (-80g
Calibration Adjustment: [ntermal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g }
Hamina Value Standard Ve Average Reading Carrection Uncertainty Cereerage Factor
| ) [ 1) {9} [ - N ] Le g ) 3
Unigad .000000 00000 000000 0.0000088 200
0001 1001003 n.oa1 00000 D.000005% 200
0005 0.005003 000493 000001 DOG0005 200
ool 1013003 001000 0.00000 00000051 200
008 1049936 005000 003000 00000058 200
0.1 0300011 010000 000001 0000011 200
05 1 500016 050001 000001 0000014 200
1 L 000003 100002 0,00003 CO0001E 200
z 2000023 Z0000% 000001 0000017 200
5 5000017 500002 000000 0000620 200
1 0000005 1000000 0.00001 0000025 200
dn 20000031 20.00002 0.00001 0000057 200
an 30000040 3000003 0.00001 0000057 200
50 =0.000028 50 00004 0.00001 0000068 100
B0 0000068 5000005 000003 000011 1m0

FCS-012 Rewision: 01 Date: 20-M-65

0y
N
/ N

n : aesrnssudbuyatsidaamILE T X

FUER IS SAaOUfUERNIS4EaMSSUETTIS

Foundaron for indusinal Developrment Nanonal Food inssiute
wry Food induatal Lsboraiory Senice Cerver

Calibration Certificate

MBC-TISI-TIS 17025
CALIBRATION 00&1

Certificate No.:
Client name:

2402283-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

hack, P 10260

Page 1 of 4
E‘- .r . Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
1D No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrierawut PP 1 by
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

Date of 1ssue: 9 April 2024 for the 1 Team
The are for a el of 95%

This Certificate is issued In accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessad the measurement capability of the laberatory and its traceability to retognized national standards and Lo the
units of measurement realized at the corresponding rational standards laboratory. This cortificate may not be reproduced other
than in full - except with the prior writtan approval of the National Food Instiute.

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

FESMNesAfEILTSIEdssrmILE 1S
ALEiuSMsS AU BN S REINNSSUETTTS

Froundatien o rdsma Develoomer? MNahonal Food instiee
Food indusiia Laboratory Service Cerver

Calibration Report

Certificate No.: 2402283-001-01
Equipment: Electronic Baance Manufacturer:  METTLER TOLEDO
Maodel:  XSRI0S00 Resolution:  0.00001 g / 0.0001 g

Serial No.: COOMTLIETE ID No.: UAE.WADO12/2563

Capacity: 220 g
Date of Calibration: 2 aprd 2024 Page 4 of 4
Calibration Results:  (Continued)
i H 81-200q
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g; Resoclution: 0.0001 g }
Nommnsl Value Swndard Value Average Reading Correction Uncertainty Cenverage Facior
[ o ) L S | 9] Lo [& g } k
S0 8000010 90.0000 0.0001 0.00015 200
100 10000006 100.0000 0.0001 0.00015 200
10 11000007 110.0001 0.0000 L0017 200
120 12000008 120.0000 0.0001 000018 200
130 13000030 1300000 0.0001 L.00015 200
140 24000014 140, 000 0.0001 L0A020 200
130 15000005 1500001 0.0000 000020 200
160 16000010 160.0001 0.0000 000023 200
1m 170.00012 1700001 0.0000 000023 200
P 30000016 2000000 0092 DOMEE 200

The seporten uncertainty of measirement was basad on & stardard uncontainty multiphied by @ coverage factor & | providing a
level of eonfidence of appraxmately 95 %,

F-C5-012 Revision! D1 Date: 20-D4-65

R
< %
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Foundanan for Fousinal Deveicpment Nahonal Food nstine ot s
Focel inc sl Labavaion Senice Center CREERATIN

Calibration Report

Certificate No.:
Equipment:

2402283-002-01

Electronic Balance Manufacturer  METTLER TOLEDD

Modal: - XSRESOU Resolution:  0.00001 g / 0.0001 g
Serial No.: (210685304
Capacity: 220 g

Date of Calibration: 7 il 2024

C Ambiert i 45 05 T AsaweHumidy: a7 5+ 75 %

Place of Calibration: Laboratary, UNITED ANALYST AND ENGINFERING CONSULTANT CO,, LTD.

Condition of Equipment: Gaod Conditeon

Condition of This Results of )

1. Calibration Methad. 1 Method W-MA-DO1 In-House Method based on UKAS. Lab 145 2015

1. Heferente Standards:

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

1D No.: UAE WAG 010/2565

Page 20l 4

Standard Weght Class B2 img to 2009 BSO5567572 s MI040535 B April 2004
Tharma-tHygro Meter 608-H1 NFLBTH M&/Z3 Qualty Rebam QR#-0343 9 Fetruary 1025
3. The certcanon is tracestia 1 51 UNET
4. Thes certficate was certified anly for the instrument we calitvated
5 TS tesudt of calibration was found acrurate as shown on date and place of calibrition anfy
Calibration Result
1. Repeatability of Reading:
Moménal Vakee { g | Standard Devabion of Hesdrg to)

44 1.0000047

L] 0.0000052

100 0.000048

) 0.000048

2. Off-Center Error:
A mass of 100 g waspaced and moved 10 vanous poston or pan

The batarcr reading abtar e is g 4 the table
N ) oMo

\¢"s) /i
_EI ----D-J'

1 4 5 & (Madmum Difference)
- ) L9344 o §ifg:) (8 )
1009000 $9.9999 | 1000001 | 100.0000 0.0001 ﬁ'

FCSAILZ Revigion: 01 Dete: 20-04-65

NEC-TISI-TIS 17025
CALIBRATION 0081



§ sssmrEsLLAsOEdasm USRS EL X
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Fourdaticn for nchsims Devetopment Nahonsl Foad naimue il 7
Food indusingl Lahorztory Semce Canner CALIBRATEON Q061

Calibration Report

Cearti No.: 002-01
Equipment: Bectronic Balance Manulacturer: METTLER TOLEDO
Modal:  X5H2050U Resolution:  0.00001 g / 0.0001 g

Serial No.: C2106853949 ID No.: LAE WALL010/2565
Capacity: 230 g
Date of Calibration: 2 il 2004 Page 3 of &
Calibration Results:  (Continued)
Calibration Range: ~ 0-80g
Calibration Adjustment: Internal Cakbration
3. Departure from Nominal Value: {Range: 0 - 80 g ; Resolution: 0.0000L g )

Morrral Vake Standard Value Average Reading Corretion Unceranty Coverage Factor
i g ) [ L 9 | L9 1 1 g9 ] X

Unioed 0.000000 0.00000 0.00000 0.0000086 200
0.001 0.008003 0.00101 -0.00001 0.000008% 100
0.005 0.805003 0.00500 0.00000 0.0000092 200
0.0 0.010003 0.01000 0.00000 0.0000085 200
0.08 004959 0.05000 0.00000 00000036 200
01 0.100011 010000 0.00007 0.000011 00
05 0500016 0.50001 a.00001 4, D4 200

1 1000003 1.00002 -0.00002 A.000016 200

2 2000023 200001 2.00001 0.000017 200

5 5.000017 500003 000000 000020 o

o 10.000009 1000000 £.00001 0.00XI26 00

n 20 000031 20.00000 0.00003 0.000037 200

0 30000040 30.00001 0.00003 0.000050 2.00

s 50.000028 50.00002 0.00001 0.000068 200
-] B0 000068 80.00002 1.00005 00011 200

F-CS-D12 Revision: 01 Date. 20-04-65

gasmnssulBLEECEdaamIuas

;guLiuSr‘.'\ﬂﬁauu;JE\msqaa'mrF_fua*m'|&

Fouretaton lor rouenal Development fatonal Food i e

Food ndusma Laboraiory Senice Cerier

i 5 .
Verification Certificate
i CaEcate NG ——
Certificate No.: 2402957-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
hack, P 10260
Page 10f 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2402957
Operation No.: 2402957-001
Date of Receipt: 23 May 2024
Date of Calibration: 23-24 May 2024
Calibrated by  mr.Jerawut Prapawuttipong  Approved by /%
Scientist { Mr.Pheraphat Tuanjit )
ger, Division of C; L

Date of Issue: 1B June 2024 for'the. JEem
The are for a of app ly 95 %o,

This Certficate 15 issued (n Bceordance with the condibons of accreditation grarted by the Thal Labaratory Accreditation scheme which
has assessed the measursment capability of the laboratory and &s tracsebility to recegnized national standards and 1o the units of
measurement realized &t the corresponding national standands faboratory. This centficate may nok be reproduced othes than in full
except with the prior written appeoval of the National Food Institute.

F5-001 Revision: 01 Date: 20-04-65
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Feod reusing Lahoearory Service Cearter GALIBRATION 0061
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electranic Batnce Manufacturar:  METTLER TELEDO
Mudel;  #SR2050U Resolutiont 000001 @ { 0.0001 g

Serial No.t (2106685354
Capacity: 220 g
Date of Calibration: 2 i 2024 Page 4 af 4
Calibration Results:  (Continued)
Calibration Range; B1-200g
Calibration Adjustment: Interral Calibration
3. Departure from Nominal Value; (Range: 81 - 200 g ; Resolution: 0.0001 g )

D N UAS WAD 0102565

hiomin Valug Sandard Value hwerage Readeg Comection Uncartaingy Coverago Factor
[ g } [ L g [0 B} (= g ) L]
50 5000010 90000 20000 G0001S 200
100 10000006 100,000 0.0000 000015 2.00
10 15000067 110,001 2.0000 000016 200
130 120.00005 1200060 0001 000017 200
130 130,000 10 1300000 2.0001 0.0001% 2.00
140 140,000 14 1400000 0.0001 0.00020 200
150 15000008 1500001 40000 000020 200
160 16000010 1600001 00000 000022 200
m 17000012 170.0001 0.0000 0.00023 200
200 200.00016 2000002 2.0000 000028 200

The reported uncertainty of measuroment was hased an 8 stardard uncertainty mutiplied by a coverage factor & | praviding a8
level af conficence of approwimately 95 %,

F-C5-012 Ravison: 01 Date: J0-04-65
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Food incusival Latoratory Sendce Certer

Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION

Model: 2520 Senal Mo.: 91784485

Resolution: 1 "C 1D N0 UAEWAS.D11/2560

Manufacturer: FOSS
Date of Calibration: 23-24 May 2024 Page 2ot 4
Location: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Environment Condition: Ambient Temperature [ 25 + 3 ) °C

Relative Humnidity [ 55 = 15)%

Line Voltage { 220 & 10 ) Vol

Condition of this results of Calibration:

1. This instrument was calibrated by Insert standard themmocuples type R into its heating block digestion and
compared to temperature obtained from reference standards thermometer at cafibrated point.
- The temperature scale used was based on TTS-50
- Al data show below wese final vatues and the mitial data may be obtained upon request.

2 Standard Instrument ;
Model Serial No. Certificate No. Due Date Through
Digital 343704 i i 5 R MM, Technical
with Thermocouple Type R TE@101100 ) CHa 0By 183 SZya0n 2-3un-2024 Center Laboratory
3. This certificate is traceable to intemational system of unts (ST Units).
4, This certificate was certified only for the instrument we cafibrated,
5, This result of calibration was found accurate as shown en date and place of calibration only.
6. Condition of Callbrated ftem | Good
C* Description
Time of Record - Hour 30 Minute At a0

7. Result of Callbration : Without [ aner

FL5-012 Reimion: 01 Date: 20-04-65
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 31794469

Resolution: 1 e ID No.: UAEWAS.D11/2560
Manufactwer: FOSS

Date of Calibration: 23-24 May 2024 Page3afd

Calibration point: B0 °C

Calibration result:

Reporting of

* i - Uncertai

1 380 380 0.96 37B.85 21
2 330 380 0.40 37841 21
El 380 380 1.18 37854 21
4 380 380 0.44 377.64 16
3 380 380 0.11 377.75 16
L) 380 380 0.14 378.35 1.6
i 380 380 1.17 377.09 21
B 380 380 0.33 377.08 21
9 380 380 0.14 376.61 21
10 380 380 0.956 37774 21
11 380 380 0.40 777 2.1
12 380 380 1.18 37771 21
13 380 380 0.44 379.07 1.6
14 380 380 o1 379.19 1.6
15 380 380 014 370.78 1.6
16 380 380 117 378.74 21
17 380 380 033 378.74 21
18 380 380 0.14 378.27 2.1
19 380 380 0.86 379.53 2.1
20 3B0 380 0.40 378.96 2.1

Mt

= UUC* = Unit Under Cafibration
“Immersion depth of standard tharmometer in tube level high of sand Is equal heater plate of UUC,
Stability = One-haf of the greatest of d at one sensors,
for at least haif an hour after reaching stesdy stste,

F-C5:012 Rovisor: 01 Date: 20-04-65
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Verification Report

Certificate No.: 2407957-001-02
Equipment: HEATING BLOCK DIGESTION
Mogdel; 2520 Senal No.: 91794450

Resolution: 1 e 10 No.: UAEWAS.011/2560
Minufgcturer:  FOSS

Date of Calibration: 23-24 May 2024 Page 4 of 4
Calibration point: ¢
Calibration result: Cantinued

Figure 1, Location of Reference Standard and Block Dragram of Digestion Unit
TOP VIEW

Romank: Edied Date of Catbiraten from 23-24 May 204 to 23-24 May 2024,
Mote:
-UUC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC,
- Statdity = One-half of the greatest of at one sensors,
for &t least half an hour after reaching steady state,

The repart uncertainty of measurement was based on standard uncertainty multipled by coverage factor k= 2,
providing a level of confidence of approximitely 95 %.

F-C501% Aevmon: 01 Date: 20-04-65
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From lasight 1 Clatrovem

Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agllent Preventive Malntenance provides factory recommended service for your analytical instruments 1o assure
reliable operation and the accuracy of your results.

Dellvered by hrqhhr trained and cernﬁed service engineers using genuine Agilent parts and supplies, Agilent

g you need to reduce unplanned downtime and keep your systems
operating at their peak. Thls cheﬁ:llst will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities,

Agilent

lﬂﬂﬂ"l‘i"bjﬂ’wﬂﬂ

Agilent
Agilent 7890 GC Preventive Maintenance Checklist Cr;fii‘.aua
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.

= Anyparts, nat h:luﬁedmthe Pans Lists section of this document, are nat part of the

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

= Ifasystem requlras 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,

Important Customer Web Links

«  For maore information about Agifent Technologies urwcn,pieasa wisit our website using the
following URL: hitp:/ /www. agilent, i vices/service-repalr

« The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agllent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https:/fcommunity. agilent.com/welcome.

= Toaccess Agilent University, visit http://www.aglent com/crossliab/university/ to kearn about
training options, which include online, classroom and onsite delivery. A training speclallst can work
directly with you to help determine your best options.

= Ausefd Agilent I!uwm cm \neb page is available, which includes short videos on maintenance,
quick lists of for and ather valuable inf Check out the
Resource Page here: hips., h’www.agllult .com/en-us/agilentresources,

= Need technical support, FAQS, supplies? - visit our Support Home page
hittp:/www.agilent.comy/search/support,

* Videos about specific pi i far your i can be found by searching the

Agilent YouTube dlamnl at https./ iwww.youtube com/user/agilent.

= 7B90B Manuals are also available on Agilent.com:
o Safety

https://www.agilent.com/cs/lib Is/public/ 78908_Safety. pdl
o Installation and thsm

https:/ fweww_agilent. Y ublic,/ 78908, it pdf
o Operation Manual

hittpa://www.agilent. library, ublic/78908_Dperation.pd!

@ Maintaining Your GC
httpe:f fwww agilent comyos/ibrany/usermanuals/ public/ 3430
A0052% 2078908 _Malntaining%20Guwde. pdf

Revisian: 2,00, Issued: December 30, 2020
Agile Document Mumber: DO007063

DE number: 44166.7507222222

© Agilent Techralogies, Inc. 2020
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Agllent 7890 GC Preventive Maintenance Checklist Cr SSLab
ot Gurora

Service Engineer's Responsibilities

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

Only salact those Pages that relate to the syster or module being serviced
Complate empty fields with the refevant information
Complete the relevant checkboxes in the checklist using elther a “x*
*  Check “Section not applicable” check boxes to indicate services/tasks not defivered, as appropriate.
* Complete the Prevantive Maintenance service in the order of the tasks listed.

Complete the Service Review section together with the customer.
Complete the fields for page numbers st the fact of each selected page

Complete the total number of pages field in the Service Completion section
*  Ask the customer to sign the Service Compi, section including th
signature,

ar tick mark "'

s and your

Additional Instruction Notes

*  Check for any active service note
Recommended” Service n
qualification service,

* Do not implement firmmware updates, unless you
they are compatible with the instrument control

s for this unit If there are any applicable "Safety” or "Modification
otes, plan to implement the changes on this unit before doing any

9et approval from the customer and are sure that

software
Revisiore 2.00, Issued: December 30, 2020
Agile Docurment Number, DOOO70R3 e a
DE numbier. 44166, 7557229729 Page 3 of 8 i Agilent
@ Agitent Technoiogies, Inc. 2020 T
1]
wnanslumuny
et
Agilent 7890 GC Preventive Maintenance Checkiist C%Lah
[T——

Preventive Maintenance Procedure

Clean and inspect GC

W@ Unplug power cord from the power source,

d Open GC covers and fremaove any du iz, Pay p attention o cooling fans.

@ Inspect internal connectors for proper contact and placement.

W Reconnect Power to the GE, Power the GC on and verify the power an self-lest passed,

@ Verify oven motor s3pins freely and tums on with the oven doer closed; off when the door is opened.
& Verify operation of ail ather fans - the Inlet and EPC cooling fans.
@ Verify aven intak flap bly is operating y while heating and cooling the oven

Inlet and detector consumable replacement
& For the inlets installed, perfor
GC” - for the infet(s) installed,

Replace the split vent trap
Multi-Mode Inlet (M), Pr.

m infet maintenance as defined in the 7890 manual - “Maintaining Your
=} cartridge filter on units with these inlets; Split/Splitless Capillary (S5L),
1 Te Vi (PTV), Volatiles Interface V1),
W I the inlet system is used in Split Mode with viscous samples, inspect and clean the sphit vent tube on
the inlet and flush or replace the tuhing between the indet and the split vent trap.
M Ifthe GC includes a Flame fonization Detectar (FIE), replace the
sample or cormosion, replace the
ination — clean as

JBL If the ignitor shows any butldup of
igniter. Examine the FID collector and castle assemblies for

Sary.

Zero Sensors and Leak test

@ Zero all pressure sensors Per the procedure in the 7890 "Advanced User Guide”,
W Perform inlet pressure decay test(s) as defined in the 7890 "Tmuhleshucmng Manual®,
If the PM is done in p ian for an O ional Qualifi then the pressure decay test defined
within that protocal can be used for the FM.
@ Record if test passed or failed in the results table,
Revision: 2,00, Issued: December 30, 2020
Agile Document Number: DODO7063 - M
DE number. 44166.7597222227 Page 5_ of 9 - Agilent
@ Agilent Technologles, Inc. 2020
'
wnanslumugy

CréssLab

L o gt 18 Dutcses
Agilent 7890 GO Preventive Maintenance Checkiis

System Information .
i o is attached instead of completing the
i if an instrument configuration repor & af
@ Check this box if an ins
below.

- - [cN11021007
Instrument System Name and 1D

Fnstrament System Sita and

" Instument Reom

T P | List the Serial Numbers of each
| e com i -

5t5) e — T ent1021007
1. G3R440A it

=

Preparation

Discuss any specific issues with the custamer before atam::;“ms
W‘“'ﬁ the instrument loghook for recorded proplems and
Save instrument control settings before starting \I.‘ne q:llir::::ure.
AVE NS :
i { the system for clean|
Perform a general inspection o e |
Check for proper Installation of parts, assemblies, sensors < . .
tam For required instaliation of companents, setting: ” R A
iy ired firmware updates and verify with mstamers.. if they N
it i ocedures, recard the Detector Signal omme:?lore bt
tate ?iﬂigdﬂEF':E::gsgm mode, comparing the detector culputs
the G s F
service is not possidle.

£EEEEEEE

Revision: 3 2020
ssion: 200, Issued: December 30,

Agile Dacument Mumber. DOO07T06S gL
DOE number; 44166 7597222222

& Agilent Technologies, fne. 2020

wnaslumugy

CrossLab

= B vigh s Do
Agilent 7890 GC Preventive Maintenance Checl

ALS Maintenance

Section NOT applicable I
Check all cabling and configuration settings betwesn GC, tray,
yacuwm or rermave any dust, especially around fans.
fans.
Check operation of all o
inge for smooth plungsr oparatian. )
(cmh:i ls::l:;soum operation of the needle support = clean if necessary

and Injectors.

EEEERBEDC

Restore Instrument

@ Restore the normal operating conditions of
.
me 1he system with carrier flow for 15 minutes —
Bake out the system, then restare the normal oper hr:m' e it
libration, check and record the post PM def i réwrded oo 0N
aﬁel.rlhe:ilwld be similar or lower than the detector c:urpuIl e g vk AL "
r i utine PM, injec!
ical checkout. If this is a 10 he clstoms
:::I?:TM??:E :I act as a final checkout of both the ALS

customer method using the Browser interface or Data
"}
a
"}
I}

- 9 qui N Procecurs
Mate: If Service is performed prior 10 & qualifization service, then use the quali
ote: I the PM o i lj th by ficat! ch

out.
as & guide for final instrument set up and check:

i 020
- 2.00, Issued; Decernber 30, 2
igez‘:ggcﬁmem Nurmber. DOOOTOES B 6 o
DE nurnber 44166 7547222222
© Agiient Technologies, inc. 2020

9 ._:;n_;. Agilent
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CréssLab

Agllent 7890 GC Preventive Maintenance Checklist

Foom e 13 Dume:

Signature Page

Service Review

@ Antach avallable reports/printouts of 2ll tests to this documentation.
@ Record the Preventive Mainterance service activity in the customer's records/logbook,
@ Upd I counters as
& Affix the PM sticker to the system or instrument logbook based on the customer's request,
@ Complete the Service Engineer Comments section if there are additional comments,
@ Review with the customer this service, pans replaced, and test resufts oblained.
@ If the instrument firmware was updated, record the details of the change in the Service Engineer's
G box or if in the 5 1Q records.
O Supply the customer with a copy of the Smart Alerts flyer.
0 Describe Smart Alerts to the customer,
O Install Smart Alens il requested.
7890 GC Test Results Table
Detector Signal Outputs Before PM Service | After PM Service
Front detector output MA. NA.
Back detector output MA. 220
AUX detector cutput NA, NA.
Pressure decay test [Expected test result | Actual test result
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test Fag A,

Revision: 2.00, lsswed: December 30, 2020
Agile Document Number: DOOD70E3

DE number; 44166.7597222222

& Agilent Technologies, Inc. 2020

Page 7 of 9

wnanslumuny

CrséLab

Fotm it 1 rre

Agilent 7830 GC Preventlve Malnienance Checklist

Service Engineer Comments

If there are any specific points you wish to note as part of performing the service or other llems of
interest for the customer, please write include them in this box,

Service Completion

Service request number B006748380 Dat 4 21Feh2024

Agllent sig Phuwanai Yokiragul o g

8

Total number of pages in this d

Revision: 2.00, issued: Decernber 30, 2020

Agile Docurnent Murnber: DOOOT063

DE number: 44166 7587222222 Page 8 of 8
@ Agilent Techrologies, Inc. 2020

wnanslumugy

Agilent 7830 GC Preventive Maintenance Checklist

7890 Parts List Table

CréssLab

Fiies ight s Budcins.

The g kits ar for capillary packed inlets. If this is a general PM and the
hasap d zet of bes, you may use the customer's consumables.
Product or
model# where | Quantity

Part [ Part number used consumed
551 Capillary Inlet PM kit, Splitiess H188-6497 78%0A/B 1

S5L Capillary Infet PM kit, split 5188-6496 TEI0AE

SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/8B

Washer

SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/8

Single taper with Glass Waol
| S5L Capillary Ultra Inert Inlet Low Pressure Drop | §190-2295 T830A/B
| Split Linar -
| with Glass Woal

PP Inlet PM kit §188-6498 TaR0A8

Split vent trap PM kit, single cartridge (for MM, | 5188-8455 THI0AB

PTV & V1)

MMI Cleaning Kit G3510-60820 TEI0ASE

PTY Septumless Head Rebuild Kit 5182-9747 TEI0ASE

PTV Septumless Head Teflon Guide 51872-9748 TRO0AE

Ignitor (glow plug) assembly with O-ing 19231-60680 TEI0A/B 1

FID Collecter Rebuild/Cleaning Kit G1531-67000 | 7EIO0AB

Sandard ,011-inch FID Jet for capillary FID base | 61531-80660 TEOOAMB 1
High Temperature .07 &-inch FID Jet for capillary | 61531-80620 7890A/8

FID base

| Standard 018-inch FID Jet for packed column | 1871020119 TH50A/B

with packed FID base

Standard .011-inch FID Jet for capillary column | 19244-80580 780AB

with packed/adaptable FID base

High Temperature .018-inch FID Jet for capillary | 19244-B0620 TRIOAB

column with packed/adaptable FID base

NPD Jet, universal fit, 011-inch I G61534-B0580 TEI0AE

NPD Jet, universal fit, (071-nch ID Extended 61534-80590 TEIOA/E

| tip

SSL Capillary Ultra Inert Inlet Gold Seal with 51906744 T890A/B

Washer

SSL Capillary Ultra Inert inlet Splitless Liner - 5190-2293 THO0A/E

Single taper with Glass Wool

**FID Collector Replacement Kit, If needed 61531-6700 7590A/8

Revision: 2.00, lssued: December 30, 2020

Agile Document Number, DDO07063

DE number 44166 7597222222 Page 8 of 8

@ Agilen: Technologles, Inc. 2020
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“HNHW H k N N P\ Hanna Instruments (Thailand) Ltd. ‘e\‘ﬂ:\'_bu'}'/"';%

i S10/67-68 S 1] %R, S ik 2 X
instruments A
Huaykwang, Banghok 10310 Tel: 1-2541 4199 Fax; 0-2541-4198

Certificate No, : HIT-2412-038%

Page: lof 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater
Meter Model : HIZ39800-02 Serial No. : HOTE3001
Tube Heater : 25 Vial Capacity Resolution : 01°c
Temperature Range : (-10 1o 160)°C Temperature of Reaction = 150°C
Manufacturer : Hanna Instruments Made in : Fomania
Condition As-Received : Used Product Reference ; RE240478
Ambient Temperature : @2s+2% Relutive Humidity : (50 £ 15)%RH
Customer name : United Analyst and Engineering Consultant Co., Lad,

3 S0i Udomsuk 41, Sukhumvit Rd., Bangehak,
Phrakhanong, Bangkok 10260

Received date : 18 March 2024

Calibrate date : 18 March 2024

Issue date : 20 March 2024

Calibrated Location - Hanna Instruments (Thailand) Lid.

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

CP-(4 by using certified reference standard instruments,

ot
Calibrated by : @ Mr. Pichit Petihong Approvedby: & f 7
O Mr. Channarong Soinak Mr. Anan Suwanchaisakul
Authorized Signatory
HANT
(Thiland) Limane
This certificate was certified only for the instrument we calibrated.

This result of calibration was found acearate 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). lﬂﬂﬂ'ﬁhjmuﬂu

“Hmﬁmm HANNA Crtifete No. HIT-2412438

instruments Page:2 of 2
Condition of this calibration result:
Reference Standard Instruments  This certification is traceabls 1o the i unit of unit ined through:
l Instruments Model Serial No. | Certificate No. Traceable
Dhata Acquisition Switch Unit 349704 MY#065265 | WK2307-164-1 WK Ebectric Co,, Lid.

Technelogy Promation
Digital Therme-Hygrometer HT-7715D ALOTISS 24H41

Association (Thailand-Japin),

Measurement Temperature Source Accuracy for COD Reactor,

Capacity Nominal Value Average Value Uncertainty of Measurement
(vial) °cy (&) +°c)
[ 25 Wial . 150.0 150.0 .50 |
Unit : °(
(1A) {24} (3A) 44) (34)
150308 | 150220 | 150101 | 150121 | 149738
_tm] (28) (38) (48) (5B)

150,011 149,395 150,792 149.934 150178

(1) {2C) (3L) {4y (5C)
150,071 150.052 150477 150400 130.451

| o) 20 Gm n) (5D

149,235 149,601 149411 150.014 149,708

@E) | 5B
150,002 | 149,342

(1E) {2E} {3E}
150,086 145,107 150.024
1

Fignire: Shows the location of the temperature source.

The report uncertiinty of measurement was based on a standard uncertiingy multiplied hy a coverage factor k= 2,

providing a level of confidence of approximately 95%

** End of centificate **

tenanslumrauny

CrossLab

Froe ingight 10 Discoms:

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

Dedivered 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 |s provided for your records.

Fevislon: A 02 issust: 21 Januery 2022 2 - * .
Dacrment Nurmier: GAL 490075 Page Lol 1T " Anllel“

® Agilent Technolagies. inc. 2022

lenaslumuRy

Agilent

Agilent 5100, 5110 Preventive Maintenance Checldiat CrOSSLab

From Irssight 10 Quacems:

Introduction

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

= Acustomer representative shouid be available to the engineer while performing the preventive
maintenance procedures, Customers are responsible for regular maintenance and are
encouraged to abserve the service representative

= Any parts not included in the Parts Lists section of this docurnent are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
senice

»  |fasystern requires the use of extra or speciel 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 instrurment should be returned to its standard
sample Intreduction system,

Revisan AD2, Isued 21 Jauary 21032 P
Document Nurmber. G307 4-90075 Page L of Uy
8 Agilertt Technologies, inc. 2022
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CréssLab

From isight oo Dateome

Agilent 5100, 5110 Preventive Maintenance Checklist

Important Customer Web Links

= Toaccess Agilent University, visit hittp://www agilent comy/crosstab/university/ 1o 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.agllent com/en-
usfagilentresources. 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.com/welcorme

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

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

Revisiom A02, |ssued 21 January 2022 PR
Document Nurber. G8014-40K75 Pageadaf -
@ Agilart Technologies, Ine. 2022 E 4
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Feom Inssghe so Duwcome

Agilent 5100, 5170 Preventive Maintenancs Checkist

Instrument Maintenance

System Information

[ Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and 1D 50 NON (LP-0ED

Instrument System Site and Location

Uwided P\\.‘;\.ag wad E"‘j‘"‘e”“"f} Con sulhawt

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

L G woiEe WY WU3aos)

2

3

4

5

B

7.

8

a

ICP-OES Configuration Table Cirgle the type or write in the type if other

| Mebulizer Type SB&Spray Conikal | Other

Spray Chamber Cyclanic Single Pass Cyclonic Double PassY Other

Torch Radfal (Bl View) Other

Terch Type One Piece [Seml Demeuntable)| Fully Demaountabie | Siher

Injactor Dizmater 2.4mm 1.4mm | G8mm | Giher

Inzctor Material @ Ceramic | Other

Revisan ADZ lssued: 21 Janusy 2022 o . .
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CréssLab

From Insight t Duteame

Agilent 5100, 5110 Prevantive Maintenance Chacklist

Service Engineer's Responsibilities

» Contact the customer and ensure that all necessary supplies are available befora the
preventive maintanance visit

»  Unly select those pages that relate to the system or module being serviced.
» Complete empty fields with the relevant information.
s Complete the relevant checkboxes in the checklist using either a “X" or tick mark v,

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

s 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,
» Complate the fields for page numbers at the foot of each selected pags

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

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

Revision A2, lssued 21 Jauery 2022 5
Documart Numbar: GEO14-60075 Paget of 2
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CrossLab

Fram insght to Duizome:

Agllent 5100, 5170 Preventive Mentenance Checklist

Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments,
Save instrument control settings before starting the procedure.
Perform a general inspection of the system for cleanliness.

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

Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, If standard sample introduction system was not installed, ask the

lu]
&
Ll
@ Check for proper installation of parts; assemblies, sensors etc,
u|
]
customer to install it g @

il

Ask the custormer to remove any samples from the ICP-DES sample introduction area, auto
sampler or around the ICP-0ES.

Revizon: AQZ lssued 21 January 2022 v
Diocament Number 301390075 Page ® or 1
© Agllert Technologies, Inc. 2022
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Agilent
Agilent 5100, 5170 Preventive Maintenance Checklist CrOSSLah

From Insighe fo Detrnme

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Iﬂ) Run Instrument Performance test.
Record results in Instrument Perforrmance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

Ef Look for any obvious external damage or problems
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 (f
necessary

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

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

Replace the radial pre-optics window

Replace the axial pre-optics window for VDV and VDV instruments,

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

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

B &5

B0OE HEEBEE B

Agilent Water Recirculator

[0 Service not applicable

Iﬁ Drain cooling fiuld and remove any particles from the chiller reservair
Fl Remove, clean and reinstall water inlet metal mesh filter if presant.
B Refill with Agilent Cool Clear cooling fluid.

c-f Clean the cooling system Air filter and the condenser

Socumert s T page Torth - Agilent
@ Agilers Techniclogies nz. 7072 :
:
lenaslumuRy
Agilent
Agllent 5100, 5110 Preventive Mainteeance Checkist CFOSSLab

From Insight 10 Quscoma

ICP-0OES adjustment

Pl Check position of Zn peak, adjust if required,

ES Check Argon Ratio, adjust to specified value if required.
Petform Detactor Calibration

@ Perform Instrument Calibration

Record Post-PM instrument performance

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

i) Subsystern Communications Test
& Ar Flow

7 Water Flow
& Gas Flows

F RF Generator
Ei Carnera Test
@ Optics Test
@ Nebulizer Test

@ Record the result in the Instrument Test Results Table

Revisar: A 02, tssusd 21 danuary 2022 ;
Document Number: GBAT4-B00TE Page 2 of ¥ e
@ Aglent Technokiges, Inc 2072
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Agilent
Agllent 5100, 5770 Preventive Maintenance Checklist CTDSSLab

From insight 1 Dutrome

SPS 3 Auto Sampler

@’ Service not applicable

Power cycle the autosampler and verify successful initialization,
Inspect ¥ 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 outermost
comers and rinse port, ensure that the probe s approximately centered in the vial

Lon i s 18 e

SPS 4 Auto sampler

F‘f Service not applicable

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

Clean the auto sarmpler cover panels, if cover kit 1s 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,

Fump Tubing Replacement, Replace peristaltic purmp tubing. Replace all tubing that goes
fram the ringe station 1o the purmp and from the pump 1o the waste/rinse bottles

Test using customer's tray and move the sample probe to the sample vial 7, wash vial and

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

o 0o o oo

AVS 4, 6, 7 Advanced Valve System

Iﬂ/ Service not applicable

O Replace valve rotor seal

[0 Check fittings for signs of leaks

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

Resision: .02 lasued 21 January 2022

Dogurment Number. 6831430075 page Bar : - Auile“t
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Agilent
Agllent 5100, 5170 Praventive Maintenance Checkiist CrOSSLab

From lesigh 3o Oucome:

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system, Hif

f Leave system in an (die state: on and purging.
Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure asa guide for final instrurent set up and checkout,

Service Review

# Attach available reportsfprintouts of all tests to this documentation.
@ Record the Preventive Maintenance service activity in the custormer's records/logbook.

@ Record the PM event in the Smart Alerts logbcek, If applicable

ﬁ Update/reset instrument rmaintenance counters as appropriate

@ Affix tha PM sticker 1o the system or instrurment logbook based on the customer's request
@ Complete the Service Engineer Comments section if there are additional comments

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

Ef If the instrument firmware was updated, record the details of the change in the _Sc_zrvice
Engineer's Comments box. Sysiemsina compliant enviranment may need additional
documentation

Iﬁ Complete the Signature Page with both Service Engi and C g

Revson A02, lssued: 11 January 2022 'VU‘, Al
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Agilert 5100, 5110 Preventive Maintenance Chacklist

Test Results

Instrument Performance Test Results Table

ﬁ.gllant La b

From esight o Diioome

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

Fre PM Sensitivity Check Post PM Sensitivity Check

Radial Aial * Radial Mgl
Zn 213857 nm SASE \500. % LIV & & y24, S E%EG, A
Mn 257 610 nrm SRER 4950 4821 130N % e
A1 396.152 nm S8 4.9 WA %3 EARR
K 766437 nm SER 5% 994 4% 453

* Axial result is not applicable for GRD16AA, GBOT2AA Radial View instruments,

Instrument Test Results Table

Note The Instrument Test results are for systemns using ICP Expert version 7.3 and above only.
Instrument Test Result
Subgystem Comnmunications Test ?6!-35
Al ?a 35
Water Flow ?ST:S
Bas Flows \st 5
RF Generatar ?ESS
Carnera Test Pass
Optics Teat ?ﬂ&ﬁ
Nebulizer test fass

Rmision AQZ Issued 21 January 2022
Duewerent Nurmber: GEO14-90075 Page 1L or 15
B Agikat Tochnolagies, Ino. 2022
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From esighn 19 Ourome

Consumed PM Parts
Product or Model#  Quantity
Part Description Part Number where used consumed
. GA0N0A, GBO11A,
Al Pre-Optic Window GA010-68014 GAOTAAIGEN] 5A 3
Radial Fre-Optic Windaw GEO10-68015 Al 1
. o Agilent Water
Agilent Coof Clear Coolant Fluld STR9-0037 Reclroulator -
Purge Gas Filter G8010-60136 Al 1
Air inlet fiter GA000-6ED02 All 1
High Capacity Air Filier GRO0-60T8E3 Optional =
Rotor seal for &7 port valve for AVSE/7 GE494-60002 GB494A/GEATE -
Rotor seal for 4 part valve for AVS4 G8493-50002 Ga493n =
mse salution 10 finse station 25mm idic opep pene spsa _
Bart connector 2.5mm-1.5mm 0 GAA10-80124 = =
PAC waste tubing Smim od x Smm id, 2m < GB410-80122 5P54 =
Additional Parts may be required from engineer's stock:
¥ ais drive belt 5410047500 P53 -
Z axis drive beft 5410047400 sPs3 -
Peristaltic pump tubing, PYC SolvaFlex, 3 9710045000 sPsd

brricged,

Consumed Parts Reference

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

Iﬁ Section Not Applicable.

Part Description Part Number

Product or Model#é  Quantity
where used consumed

Revison: A02 Issued 21 Jaruary 2002 -
Oscumert Number GA01 440075 Pageliat
£ Aglern Technolngies: Inc. 2022
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Frem esight 1o Ostemme

ICP-DES Status Results Table

Mote: These measurements do not form part of any specification and are for referance only,

Measurement Standby Mods Plasma On

Mains Voltage 29444 WA 29¢ 29 WAC
Mams Current 0. 0% A 0.1 05 A
Instrument Tempersturs 791 c 739 ©
RF A Flow (sensor spesd] & Hz 06 Hz
Flasma Exfiaust Temperature Mo measurernent 1% C
Wates Flow Oscillator Mo measurement LTS Limin
Water Flow Detector [E13 Lfmin O.%% Lfmin
Water Inlet Temperature a L < L] *C
Palychromator Temperature 35.0 © 35.0 0
CCD Temperature - 400 © —na b
Thermal Stabifizar 350 € 5.0 o
Argon Supply Pressure A% Al L2 581,55 P
Purge Gas Supply Pressure*t G&E 60 ka LA2 4 kPa
Opticn Gas Supply Pressure™] - kPa - kPa
MNebulizer Flow ho measurement 0.3C Limin
Mebulizer Back Pressure Ho measurement VT, 43 kP
Plasma Gas Flow No megsurement ATR-1Y Limin
Aulary Gas Flow No measurerment 46D Lirnin
AF Atwer Nemeasurement 149043 w
RF Supply Current Mo reasurement 9. %5% &
RF Supply Woltage No measurement ZoA A7 v

=1 If option installed

Rewigion: A.02, Issued: 21 January 2022 = ._..;.._. .
Docisment Numbar: GEO14-80075 Page Lo 1 et Agl'sl’ll
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Foten Insight tn hisortre

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

Servce Regues! Number: Date Setvice Completed
VTR AL 04 Nou Joo4
Sanvice Engineer Mame: Customer Name
Rawwslom  § fghorn  Onlong
Service Engineer Signature: Customes Signature
Ronualeo 3. H?'hnm Gnl«mj

Tatad numbé of pages in thiz document

Revison & DR issued: 21 fanuary 2022
Docurment Nurmber: G301 460075 Paga ot
® Aglort Technolagies, Inc. 2022
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Report Summary

Instrument Mode! Agllent 5100/5110 VDV ICP-DES

Instrumant ID GBO11A/GBO15A,

Instrument Serial Number MY 18030001

Software Version 7.3.1.8507

Firmware Version 3442

Testad By Pre Test_PM_Kanyakom .

Test Completed On 11412024 91210 AM

Result Summary

Subsystern Communications Test Skipped

Alr Flow Test Skipped

Water Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped

Camera Test Skipped

Optics Test Skipped

Advanced Valve Systerm Test Skipped

Resalution Test Pass

Sensitivity Test Fail

Precision Test Pass

Page 1of 4
'
lenaslumuRy
rsaﬂsir.wilr Test Fall
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) z46.0 SRER 1041 793.0 0.8
Se (195.026 nm) z410 SRER 7B 8520 787
Zn {213.857 nm) 214210 SRER 1500.8 418233 742.0
Pb (220,353 nm) z46.0 SRER 1707 2432.0 1748
Mn (257 810 nm) = 3518.0 SRBR 38150 264700.2 4420.0
Al [386.152 nm) =34 SBR T 48454 6 §5563.2
Ba (453.408 nm) 2340 SER 459 1966719.7 419038
K (T68.481 nm) =18 SBR 57 5890382 14687.7
Axlal
Element Wavelength Specification  Method — Ratio Standard Blank
As (188980 nm) = 2080 SRBR 1265 14888 118.0
Se (196.026 nm) =158.0 SRBR 1120 17738 197.8
Zn {208.200 nm) = 2340 SRER 488.0 B784.2 1987
Zn {213.857 nm) = 1743.0 SRER 22174 955876 1788.7
Cd (214,438 nm) = 42270 SRBR 1919.3 B8724.6 12364
Pb (220,353 nm) = 3200 SRER 3ze 7929.5 499.0
Mn (257610 nen) = 10625.0 SRBR T7482.2 9912383 16811.7
Cr {267.716 nm}) = 1046.0 SRER 2254.6 1297066 31509
Cu (324.754 nm) z19.0 SBR 269 290746.3 10407 .5
Al {396.152 nm) 260 SBR 107 211328.2 18005.0
Ba (493,408 nm) 2 B0 SBR 493 BO5G460.4 1383365
K (766.491 nm) =240 SBR 281 13851802 472062
Page 3of 4
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Resolution Test Pass
Element Wavelength Specification  Width
M (174.213 nm) =940 B.98
As (188.880 nm) 5820 B8.17
C{193.027 nm) s11.50 8.30
Mo (202.032 nm) =820 6,38
Cr {206,158 nrm) <1340 B.g8
Zn (213,857 nm) =870 6.60
Pb (220.353 nm) =9.50 7.09
Co (228.615 nm) =17.20 11.67
Ba (230424 nm) =9.40 720
Mn (257 610 nm) =13.30 943
Mn (260.558 nm) 22030 1411
Cr {267.716 nm) 11,00 8.04
Cu (324.754 nm) 52500 18497
Cu (327395 nm) =14.20 11.23
8r (338,071 nm) =33.50 24,30
Ba (455,403 nm} = 44.00 3347
5r{460.733 nm) = 36.00 17.23
Ba {493 408 nm) £36.00 2537
Ba (514.171 nm) 54200 2554
Ar{675.283 nm) 57400 5551
K (766.491 nm) < 80.00 65.86
Page 2 af4
'
enaslupmuny
Fﬁéhinn Test Pass
Radial
Elerment Waval M
Walue % RSD
Ag (188,980 nm) =260 073
Se (196,026 nm) =260 0.8
Zn (213.857 nm) s150 0.3
P (220.353 nm) =260 073
Mn (257 610 nm) =150 0.3
Al (396,152 nm) = 1.50 0.33
Ba (483 408 nm) S150 0.87
K (765.481 nm) =150 0.32
Axial
Elemant gl Specifi M
Value % RSD
As (188,980 nm) =150 121
Se (156.028 nm) =150 0.84
Zn (206200 nm) =150 0.56
Zn (213.857 nm) £150 096
Cd {214.439 nm) =150 028
Pb {220,353 nm) =150 0.51
Mn (257 610 nm) =150 0e7
Cr (267716 nm) =1.50 0.22
Cu (324.754 nm) =150 024
Al (356,152 nm) s1.50 033
Ba (483.408 nm) 150 0.40
K (766.481 nm) 5150 0.65

=
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Report Summary
Instrument Model
Instrument {0

Instrument Serial Number

Sollwaravezion

Tested By

Test Complated On

Agllent 510015110 VDV ICP-0ES
GBO11A/GBO15A

MY 18030001

7.3.1.9507
3442

Post Test_PM_Kanyakom S.
11/4/2024 11:07:24 AM

Result Summary
Subsystem Communications Test Pass
Mir Flow Taat Skipped
Jore Moo Skipea
AR Skipped
Camera Test Skipped
Oplics Test Pass
Advanced Valve System Tast Skipped
Resalution Test Pass.
Sensitivity Test Fail
Procsion Test Fais
Subsystemn Communications Test Pass
Optics Test Paes
Radial Axdal
Intensity 3184054 3TTITS
Wavelength ~ 737.212 737.212
Page 1cf4
'
lenaslumuRy
Sen E:i'Tl’cst Fail
Radial
Element Wevelzngth Specification  Method  Ratio Standard Blank
As (188,980 nm) =460 SRER 1306 771 504
Se (195.026 nm) =410 SRBR 108.0 958.7 70.2
Zn (213,857 nm) =1421.0 SRER 41248 440377 1134
Ph (220.353 nm) 2460 SRER 2072 25547 138.2
Mn (257 610 nm) = 3516.0 SRBR 13017.8 2718486 4347
{396,152 nm) 234 SBR a7 50615.5 4717.0
Ba (483,408 nm) 2340 SBR 1337 20692030 153593
I.<-['|"66 491 nmy) =18 SEBR 48 1001885 172355
Aoaial
Element Wavelength Specification  Method — Ratio Standard Blank
As (188580 nm) =208.0 SRER 1748 1566.7 730
Se (196.026 nm) z158.0 SRER 187.0 1863.4 1102
Zn (206,290 nm} =234.0 SRER 7409 B836.0 831
Zn (213,857 nm) =1743.0 SRER 69659 1015881 1.7
Cd {294,430 nm) 242270 SRBR 5781.0 72852.8 1584
Pb (220253 nm} z 3200 SRBR 5010 8464.3 2677
Mn {257.610 nm) = 106250 SRBR 311218 1006637.8  1044.0
Cr (267,716 nm) = 1048.0 SRER 4424 8 132202.8 BEO.B
Cu (324754 nm) =190 SER 687 302807.8 434586
Al (386,152 nm} 260 SBR 211 2187710 BBH2.3
Ba (493,408 nm) 2600 SBR 2506 71373809 283673
K (785.481 nm) =240 SBR 453 14350606  31025.0
Page 3cof4
'
lenaslumuRy

Resolution Test Pass
Element Wavelength Specification  Widih
N {174.213 nm) =840 687
As (188,950 nm) =820 6.14
C (193.027 nm) <1150 833
Mo (2 <820 633
Cr (208, £13.40 206
Zn {213,637 rim) =8BT0 870
Pb {220,553 nm) 58,50 T.03
Co (228615 nm) s17.20 11.72
Ba (230,424 nm) £0.40 732
M (257,610 nm) =13.30 G944
Mn (260.568 nm) 2030 14,21
Cr (267,718 nm} =11.00 7.94
Cu (324.754 nm) 52500 18.99
Cu {327,385 nm) =14.20 mnz2
Sr(338.071 nm} £33.50 24.40
Ba (455.403 nm) =44.00 33.50
Sr (4B0.733 nm) = 36,00 17.3
Ba (493.408 nm} = 36.00 254
Ba (B14.171 nm) =42.00 25.18
Ar (B75.283 nm) =74.00 56,15
K (766.481 nm) = 80.00 65.56
Fage Zof 4
'
enaslumunu
[ Precision Test Pass
Radial
Element Wavelength M d
Walue % RSD
As (188980 nm) =260 0.81
Se (196.026 nm) =260 .88
Zn {213.857 nm) =150 022
Pb (220.353 nm) =260 0.37
Mn (257,610 nm) %1.50 0.27
Al (386,152 nm) 5150 0.25
Ba {493.408 nm) $1.50 0.53
K (766.491 nm) =150 015
Axial
Element Wavelength M d
Valus % RSD
As (188.980 nm) <150 0.81
Se (158.02% i) 1,50 0.65
£n (208200 r.oa} =150 o7e
Zn {213.857 nm) =150 o1
Cd {214.439 nm) =150 0.35
Pl (220353 nm) =150 033
Mn (257.610 nm} =150 1.02
Cr (267,716 nm) <150 032
Cu (324 754 nm) =150 051
Al (396.152 nm) =150 037
Ba deG.&D‘B nmj =1.50 0.68
K (768,431 nm) =150 aTs
Page4of 4
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Test Completed On

Result Summary

rRamﬂ Summary

Instrument Model Agllent 5100/5110 VDV ICP-DES
Instrument 0 GBO11A/GE015A

Instrument Serial Number MY 18030001

Software Version 7.3.1.9507

Fimmware Version 3442

Tested By Past Test_PM_Kanyakorn S.

11472024 11:30:15 AM

[ Gas Flows Test

Nebulizer  Actual Flow
Targed Fiow

070 070
Makeup Actual Flow
Target Flow

2.00 200

RF Generator Test
RF Power Supply Test
RF Power Supply (V)
RF Oscillator Test
RF Oscillator Frequency
(MHz)
Wark Coll Current (A)
RF Power Supply Current (A}

Camera Test

Subsystem Communications Test Pass
Air Flaw Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Ciptics Tes? Skipped
Advanced Valve System Test Skippad
Resolution Test Skipped
Sensitivity Test Skipped
Precision Tast Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow (relative 5% Air Flow (relative
speed) speed)
15.00 18.00
Water Flow Test Pass
RF Water Flow{L/min)  Camera Water Flow Water Inlet Temperature
{Ltmim) (*C)
1.30 0.8 20,55
Page1of2
'
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Report Summary
Instrumeant Mode| Agilent 5100/5110 VDV ICP-0ES
nstumant 1D GED11AIGED15A
Instrument Serial Number MY 18030001
Software Version 7.3.1.8507
Firmware Version 3442
Tesied By change mirrer
Test Compisted On 1162024 10:35:26 AM
Result Summary
Subsystemn Communications Test Skipped
Alf Fiow Test Skipped
Water Flow Test Skipped
Gas Flaws Test Skipped
RF Generstor Test Skipped
Camera Test Skipped
Cotics Tast Skipped
Advanced Valve System Tast Skipped
Rasolution Test Pass
Sensitivity Test Pass
Precision Test Pass
o Page 1 of 4

lenaslumuRy

Back Auxiliary
Pressure Target Flow
154,65 2,00

Back Plasma
Pressure Target Flow
115.38 18.00
Passed

128 554

Passed

25.834

44,660

1.959

Pass

Actual Flow

200

Actual Flow

17.87

Pass

Pass

Back
Pressure
110.92

Back
Pressure

2148

Integration Time Standard Deviation  Status
(ms)

Electronic Offsat Test 1000 5.228 Passed
Dark Current Test 6000 1.168 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed
Page2of 2
'
enaslupmuny
"Resolution Test Pass
Element Wavelength Specification  Width
N (174,213 nm) S840 6.7%
As (188.880 nm) s820 5.80
C {153.027 nm) S11.50 81§
Mo (202.032 nm} 820 590
Cr (206,158 nm) =13.40 888
Zn {213.857 nm) =870 677
Ph (220.253 nm) =8.50 661
Co (228615 nm) =17.20 1.7
Ba (230.424 nm) s9.40 7.25
Mn (257 610 nm) 51330 9.47
Mn (260.568 nm) <20.30 14.5)
Cr (267.718 nm) <11.00 7.91
Cu (324.754 nm) <2500 1872
Cu (327.395 nm) =14.20 11.08
Sr (338,071 nm) <3350 25.31
Ba (455,403 nm) = 44,00 33.08
Sr (460.733 nm) = 36.00 18,54
Ba (453408 nm) $38.00 2574
Ba (B14.171 nm) =42.00 2523
Ar (675.283 nm) =74.00 58.82
K (786,491 nm) =80.00 63,16
L
Page 2 of 4
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Precision Test Pass

Sensitivity Test Pais
Radial Radial
Element Wavelengih  Specificaion  Mathod  Ratio Standard  Blank Element Wavclangth - Specit Meagm
alue
As (186,680 nm} =460 SRER 1105 B68.9 54.3 As (186,980 nm) £2.60 156
Se (196.028 nm) 2410 SRER 883 9347 813 Se (196,026 nm) 280 118
20 {213.857 nm) 2 14210 SRBR 35354 440177 1539 Zn (213,857 nm) <150 050
Pt (220.353 nm) 2 4B.0 SRER 184.5 24923 150.8 Pb (220.353 nm) =280 0.74
Mn (257 610 nm) =3518.0 SRER 110996 2495853 5038 Mn (257 810 nem) =150 063
Al (3
(396 152 nm) =34 SBR 87 50274.4 5172.0 Al {396 152 nm) <150 0.54
B4 (493.408 nm) 2340 SBR 1245 1903164.1  15188.0 Ba (493.408 nm) 150 078
K (766491 nm) =18 SER 64 1100414 130912 K (FEE.401 nm) =150 0.44
Asial gl
Element Wavelength Specification  Method  Ratin Standard Elank Element \ p
As (1B8.980 nm) =2080 SRBR 2533 37443 196.3 ket ae v Value % RSD
980 nm =1,
Se (196.026 nm) =158.0 SRER 208.7 41897 3472 — :: i i
" nm,; .
Zn (206.200 nm) 22340 SRER 9230 12282.3 1721 2 (206,200 om) 5‘: b
n 3 nm, =1.
ZN (213.857 nm) =1743.0 SRBR  £3883 1876515 6017 it 0.35
: 15
Cd (214.438 nm) 242270 SRBR 50862 99873.7 3852 G 214430 e 2 93
4 nim| =150
Pb (220,253 nm) 23200 SRER 3890 10841.1 6586 o (220555 ;‘ " 044
/353 nm =1, 048
Mn (257,610 nm) = 10625.0 SRBR 211804 9855287 21536 | Mn {257.610 nm) £150 0.83
Cr (267.716 nm) = 1048.0 SRBR  3054.1 1317976 18115 e '?16 < o 0.53
Cu {324 754 nm) 2180 SBR |3 2014014 a082.8 = 1.50 .
L A | = 0.8
Al {396.152 nm) =50 SER 108 2283595  19280.5 Al (396,152 nen) e o 5:
Ba (493.408 nm) =60.0 SBR 106.5 64604215 601228 . t‘ga- wra 5 1.5[’ i
g =1, 128
i 2250 SeR 02 16398406 525029 K (766.481 nm) 150 o7
3 4
= .
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' '
wnanslumunu enaslununy
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
it
x
PM by 3. 10122 ppb
CV.< 5% 1.15% oK
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 , \
wnasluedtunu tenanslununu
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Self Check

Heat check:PASS!! ( 26.3degC[05:00] -> 30.3degC[02:29])
St 53- 10= 43)

Sensor check:PASS!!
Leak check:PASS!! (0.19L/min)

Sig/Ref check:PASSI! (Sig:4.00V, Ref:4.02V)

Drift check:PASS!! ( 0.0000061 - -0.0000179 =

0.0000240)

wnasluemunu

m MIFFOM | HE TRUMENT 5 00 REDAATION

Title

ABS[AREA]

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

: Coax Group

: Calibration Curve 0-10ng

123456789101

STDIng]
$TD
No. STD SvoL ‘ CvoL  DvOoL STD AREA MEAS Dev Note
lppb] | [mL] | [mi] | [mL] [ng] [ON] [ng] (%]
| 1 100000 0.000 5000 5000 0.000 0.0846 0.0265
2 | 100.000 0.025 5.000 5000 2500 3.3464 2.5298 1.2
| 3 | 100000 0050 5000 5000 5000 64170 4.8863 23
| 4 | 100000 0.075 5000 5000 7.500 9.8647 7.5322 0.4
5 | 100.000 0.100 5.000 5.000 10.000 131132 100253 0.3

1 2 3 5
sp
SvVOL CvoL @ DvoL AREA MEAS CONC
No. NAME Not
o Imi] | [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
1 100ppb 3 100.887 1.15660 1.15
i .
enalupaugu
m MIFFOM NS TRUMENT & O RFOAATION
Title : Preventive Maintenance RA-4500 sn:17780278
Date  :2024-07-09
Name : Coax Group
Memo : Blank
swp
SVOL CvOoL | bvoL AREA MEAS CONC
No. | NAME [mt] | [mi] | [l | [ON] ‘ gl [ug/L] Note
1_|Blank DI 0.1002 0.0385
1
. .
enaslueunu

m MIFFOM | HE TRUMENT 5 00 REDAATION



Technology e& DKSH
Service Report
TO FOR
Company: United Analyst and Engineering Work Order Number: WO-00018067
C Itant Co., Ltd. _ Bangkok-HQ
onsultant Co - Bangko Contact: Karnphong Boonpuang
Address: 70072 wjfl 1
ress wih Email: karnphong.b@uaeconsultant.co.th
Phrakh: District, Bangkok, 102
rakhanong District, Bangkok, 10260 Tel: +66 2763 2828 (7021), +66 8 6347 7390
WORK ORDER INFORMATION
Top-Level Order Type Preventive Maintenance
Installed Product ID 1B-00105024 Billing Type Paid
SKALAR SAN++ Classic
Product 2SAN59000 PO No. SSPR2400629
Serial No. 182688 Warranty No.
Contract No.
PRODUCTS SERVICED
Installed Product Id Serial Number Product
PROBLEM DESCRIPTION
PM1/1
Billable | Billable
Line Number | Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
WL-00074161 | YOnS¥uh 02/20/2024 8:53 AM | 02120/2024 6:07 PM | 9.23333
Chanphong
WL-00092966 | oAt 0212012024 8:53 AM | 02/20/2024 6:07 PM | 9.23333
Dechnawarat
Total 18.46666 | 0 0
1 Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand
Phone +66 2 639 7000 Fax +66 2 333 1026 ' e 10f2
wonaslupauk

Delivering Growth - in Asia and beyond

Technology (;.
DKSH
Job No. WO-00018067
Test Report
Customers United Analyst and Engineering Consultant Co., Ltd.
Equipment Continuous Flow Analyzer Manufacturer SKALAR
Controller Mdel SA5000 Auto Sample Model SA1052
Controller Serial No. 182688 Auto Sample Serial No. 181729
Date of test 20-Feb-2024 Period 12 Month
Environment temperature | 24.7°C Humidity 62.2 %RH
Results
Instrument Checked
Item Characteristic Before After Remark
1 Visual inspect E Pass O fal |E Pass O Fail
2 Power supply (210 - 240 VAC) 220 VAC 220 VAC
3 Computer Ll Pass O Fail [ Pass O Fail
2 Program Pass [ fal |01 pass [0 Fal
5 Auto sampler Pass. O Fail [ Pass O Fail
6 Module holder
- Motor pump E Pass O fal | Pass [ Fail
- Pump tube I Pass F Fail [ Pass 7 Fail *
- Air-injection [ Pass & Fail [ Pass O Fail *
- Chemistry manifolds, Switching valve, O Pass [ Fail @ Pass 0 Fail *4 rae
Coil, Membrane
7 Detector
- Filter Pass [ Fail [ Ppass O Fail
- Flow cell Pass [ Pass 0 Fail
- Lamp Pass W pass [ Fal
8 Interface Pass T opass [ Fal
9 Rinsing valves [0 Pass [ Fail [ N/A | Pass [ Fail [ N/A
10 Temperature / Reactor [l pass [ Fail TIN/A | [ Pass [ Fail [T N/A
11 Flame photometer [ Pass [ Fail [2 N/A | O Pass [ Fail [E N/A
12 UPS / Stabilizer [ Pass [ Fail T1N/A | [ Pass [ Fail T N/A
Warning and Error Checked
Item Event Before After
13 Error list [ None G None
O Appear O Appear

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

Delivering Growth — in Asia and Beyond

Page 1/2

Technology

Line Number

Work Description

WL-00071161

vin PM Beusan

WL-00092966

vin PM iBuusay

PARTS CONSUMED
Part No Part Description Quantity
EXPENSES
Part No Expense Type Description Line

P yp P Quantity
RECOMMENDED PARTS
wusiay naftnasdsdaraudniael | avlua wasfimas Ammonia s7uau 2 51013 (9220, 3026) , ovlua

wisaiinas Phenol was Cyanide 37u2u 6 510015 (5454, 3028, 3031, 3034, 3036, 3150)

REMARKS

Travel Time Disclaimer:
Please note that the travel time in this report only includes time taken to reach the installed equipment location. It
does not include our engineer’s return travel time.

Customer Signature:

s

Customer Signature

Technician: Yongyuth Chanphong
Job Title: Service Manager
Email: yongyuth.yc@dksh.com

Date: 04/10/2024

! Reach us at DKSH Service-Hotline : +66 2 639 7000

2533 Sukhu

Phone +66 2 639 7000 Fax +66 2 333 1026

Deliveri

imvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand

' 20f2
wonaslupaui >
ng Growth - in Asia and beyond

Technology E KSH
Check with Standard
Item Characteristic Before After Remark
14 Base Line Test T Pass [ Fail [ T pass T Fail 0 N/A
15 Detector Signal Test T pass [ Fail [ T pass T Fail [ N/A
Ssummary of checked
The instrument can work normally and efficiently. (1a3aviiaYasinsavinawldnduasiilszdngain)
o The instrument can work but it's requiring to maintenance. (1A%asflafaanunsavinawlsudsiatingsinm)
o The instrument could not work it's requiring to repair. (1a3asiia¥alignunsavinaleudsasnsaaniing)
Remark :
* Pump tube LAY Air tube 15 W lelal nuszazAnsladay

** aylua 9220 (Manifold T,StSt needle) tin‘liausazdan’le uazlsi

1 5216 nawnuihHA

*** arlna 5454 (Nipple

N5) 1&e lavinnsuldaulmiunay

———

wigwie wuniayluana

1. az'lua winilinas Ammonia 34U 2 518015 (9220, 3026)

2. a¥'lvia wamfieas Phenol uag Cyanide 31U3U 6 518A1S (5454, 3028, 3031, 3034, 3036, 3150)

Standard Used
Equipment Equipment I.D.
Digital multi meter S/N 57600592 Due date : 8-Jul-2024
Thermo hygrometer S/N 39520444 Due date : 27-Dec-2024

TestBy

L~
2622‘:' Approved by : N e

Position :

(Mr. Yongyuth Chanphong ) (Mr. Eknapong Wankliang )

Supervisor, Technical Service Position : Manager, Technical Services

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260

Phone +66 2

Delivering

639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

Growth — in Asia and Beyond Page 2/2
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DQE Services Co Lid
DQE Services 25 Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Lacpran, Bangkok 10230

Phone ; +66 (012 538 2054, Email : dgeservicesinfolagmail.com st sy

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-001 Page 1of 5
Customer :  United Analyst and Engineering Consultant Co. Ltd, (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No.:  21E22-009

IDNo.: UAEWAT.051/2564

Received Date : 4 January 2024

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument :  Good

Calibrated by : m] DT Approved by : ‘]‘;/T‘ E QJ"]
{ Me. Tanawut. Rittidach | { Ms. Chonthicha Sangngern |

Technical Manuger Quality Manager
The ealibratian resih is applied onky % the above calibrated item und was found aecuraie & shown on des and place of calibeasion only,

TG SR uIsiasiiL Lapatatity of il latanaiiy e | abiliey 1 unda s v ib unl vl lisod " &

nstional standands abormory. This ceriicase may oot he reproducsl other than (n full except with the prior written approval of the DOE Services Co. L

DQE Services Co. L1d.
nm Services 32 Sed Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprag, Ladprao, Bangkek 10230

s H 2 518 2 . ;| i r ’
Phone ; +66 (012 538 2054, Email ; dgeservicesinfodgmail com e Tmen

wnms‘l:imuqu

FA-208-02 RS 1112021

REPORT OF CALIBRATION

Certificate No. :  SP24-001 Page 20f5
Environment Condition : Ambient Temperature 25+ 5 T

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 Stondard st 25757 115628 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 -

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

Spectral Band Width of UUC ¢ L5 am.

Sean Speed of UUC ;. 200 nm/min

Scan Interval of ULC : 0.1 nm.

Resolution of UUC : PE ic 0001 Abs,

Wavelength 0.1  nm.

wnms‘himuqu

FM-TOR-02 ROT 113021

DHOE Services CoLid. DOQE Services Co. Lad,
m£ SEWiCES 32 Soi Ladprac-Wanghin 53, Ladprao-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230 ms Ser\,‘ices 32 Soi Ladprao-Wanghin 55, Ladprag-Warghin Rd., Ladproo, Ladpras, Bangkok 10230
Phone : +66 (012 538 2034, Email : dqeservicesinfvagmal.com oot i Phone : +66 (012 538 2054, Email : dgeseracesmfidagmail com BT L
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3of 5 Certificate No. : SP24-001 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
Photometric Accuracy :
{nm.) {Abs)