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TECENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
‘CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD S0] 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX_ 0-2719-9484

Certificate Mo, : 24P1251

Certificate of Calibration

Page: 10f2

Equlpmant = U Tube Manometer
Manutacturer: Dwyer This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Sarvices.
Serial No.: -
ID No.: UAE.EFM.077/2566
Condltion As-Recelved: Used item
Racaived Date: 03 April 2024
Callbration Date: 11 April 2024
Referance: 2404-0118WSC Submittad by: United Analyst and Engingering Consultant Co.,Ltd.

Amblent Temperature: ( 23 & 2) °C

(504153 % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relativa Humidity:
Atmospheric Pressure: 1012 mbar

Procedure used: The tion was by direct mathod against Pressune Measuring Instruments
Standard according to calibration pracedura CP-P04, using ™ DKD-R 6-1 ; Calibration of Pressure Gauges ® as

B guidelinss.

Conditlon of this result of calibration
1.Reference standards instruments :
Instrument Model Serlal No. Cartificate No. Duse Pate
1) Pressure Calibratar PC106P 1189 MP-0176-23 12 Sep 2024
2.This result of calibration was made on requasted at the polnt specified by customer.
3.3cale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrumant was used clean air as pressure media.
5.This instrument was callbrated by applied prassura to high-port (+) side and low-port (-} elde open to atmospherit pressure.
6.This Instrument was Instatled in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valld only to the item calibrated on date and place of cafibration.
8.This Certification is traceable to the Intemationat System of Unit maintained through:-
-National Institute of Metrology (Thalland), NSC-OMSC Accredites No. Calibration 0144

Suksan
lssue Date : 17 April 2024

[ 1Phalinee Prabpalpat
[ 1Sura Suwannasri
[v1Attapol Panurach

enenslamun

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9434

Certificate No. : 24P1367
Page: 10f 2

Certificate of Calibration

Equipment : Anervid Barometer
Manutacturer: Barigo This certificate may ot be reproduced other than in full,
xcept with the prior written approval of the head of
Model : * Corporate Services 3; Equipment Calibration and Testing Services.
Serial No.:
ID Na.: UAE.ANV.152/2550

Condition As-Recelved: Used ltem

Recelvad Date: 05 April 2024
Calibration Data: 22 April 2024
Referance: 2404-0243WSC Submitted by: United Analyst ang Engineering Consultant Co.,Ltd.

Ambiant Temperature: (23 # 2) °C
(50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrekhanong, Bangkak 10280

Relative Humldity:
Atmospharic Pressura: 1007 mbar

used: Ths calibration was by diract method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using * DKD-R 6-1 ; Calibration of Pressure Gauges * as
a guidelines.

Congitk it of cal

1.Reference standards instruments

Instrument Model Serial No, Certificate No. Due Date
1) Standard Barometer DPH42 1422505046 MP-0084-23 03 May 2024

2.7his instrument wes installed in vertical orientation and center of the diaf was used as the rafarence level.
3.This result of calibration was mada on requested at tha point specified by customer,
4.'i’hls result of calfbration Instrument was in absolute ﬁessura.
5.This instrumant was used clean air as pressure. media 7
6.The certificate Is valid only to the ltem calibrated on date and place of calibration
7.This Certification |s traceable to the Inbms;iunal System of Unit-maintained through:-
-Mational Institute of Matrology Thatland (NIMT)

Calibruted by :  Suksan Khankaew Pl H
Issue Date : 23 April 2024 [ 1Phalinee Przbpaipal

[ ]Sura Suwannassi
[v] Attapol Panurach

wnanslumungy

Resuttol Without
Finetionis Pressure Measumemmnt
Increasing Pressure

UUG Indieation

Applied Pressure  High-poriside  Low-port side. Ae
0.00 0.00 .00 0.00
200 1.00 -1.00 200
4.00 200 -2.00 4.00
6.00 am -3.00 6.00
800 4.00 400 8.00
10.00 500 -5.00 10.00
12,00 8.00 .00 12.00
14.00 705 -7.05 14.10
16.00 8.05 -8.05 16.10
18.00 8.05 -8.08 18.10
2000 10.05 -10.05 20.10
22.00 14.05 -11.08 2210
24.00 1205 -12.05 2410
26.00 13.05 -13.05 2810
26.00 14.05 -14.05 28.10
30.00 15.05 -15.05 30.10
32,00 16.05 -16.10 3215
34.00 17.05 -17.10 3415
35.80 18.00 -18.00 36.00

The uncertainty of measurement was & 0.11 inH:0
= AP = High-port side - Low-port side
* UUGC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty muitiplied
by a coverage factor &= 2, providing a level of confidence of approximately 95 %.

-o0o-~

Cart.No.: 24P1251
Page: 2072

Ranga: 0 InH0 to 38 InH:0
‘Scale Interval : 0.1 InH:O ( The Second Estimate )

wnenslaimuny

Cert.No.: 24P1367

Page: 2012
Rasult of ._Without Range : 960 hPa 1o 1030 hPa
Eunction:- Absolute Pressure Measurement Scale Interval : 4 hPa ( The Fifth Estimate )
Pressura
Applied Pressure (nPa) 957.13 | 968.77 | 980.13 | 990.55 | 1001.26 | 1011.35 | 1022.10| 1032.61
WUC* Indication (hPa) 8600 | 9700 | 880.0 | 930.0 | 10000 } 1010.6 | 1020.0 | 1030.0
Etrar (hPa) 2.87 1.23 -0.13 -0.58 -1.26 -1.35 -2.10 -2.61
Decreasing Pressure
Applied Pressure (hPa} 1032.61 ) 1021.84 | 1010.88 | 1000.82 | 880.20 | 979.52 | 968.48 | 957.17
UUC® Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 { 990.0 | 980.0 | 970.0 | 960.0
Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 0.48 1.52 2.83
‘Tha uncertainty of measurement was + 0.25 hPa
" UUC = Untt Under Calibration
The raported uncertainty of measurement was based on a standard uncartainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximataly 95 %
-o0o-
Tl



Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
'CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK. 10250

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

Equipment : Dial Therma-Hygrometer
Maznufacturer: Barigo

Model : -

Serial No.: .

ID No.: UAE.ANV.127/2650

Condition As-Recelved: Used ltem

Recaived Date: 05 April 2024
Calibration Data: 10 April 2024
1o 18 April 2024
Referencs: 2404-0247WSC
Amblent Temperature: { 25 3 ) °C
Rolative Humidity: (50 +20)%

hAC-TIETIS 17020
CALIBRATION 0008
Cartificate No. : 24H753

Paga: 10f2

“This cartificate may not be reproduced other than in ful,
@xcapt with the prior written approval of the head of
Corporate Servioes 3: Equipment Celibration end Testing Services.

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

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

Procedure used: Calibration were conducted using In-house calibration procadure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurament function and comparison with standard

probe for

Condition of this result of callbration
1.Reference slandards instuments :

function Into humidity / temperatune chamber.

Instrument Model Serial No, Certificate No. Due Date
1) Chillad Mirmor Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor m21 ASA339 231238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration,
3.This Cartification is traceabls to the Intsmational Systam of Linit maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 2005820
~Tachnology Promotion Association (Thalland-Japan), NSC-ONSC Accredited No, Calibration 0008
Calibrated by :  Chakit y:
Issue Dats : 8 April 2024 [ ]1Chalait Weewwanjua
[v] Vipom Tantiyawuti
[ )Unnopphal Harachai
i
ME United Analyst and Engineering Consuitant Co., Ltd.
3 Soi Udomsuk 41, Sukhumwit Road, Bangchak, Phrakhanong, Banghok 10260
o ooy s 16l 0 2763 2628 Fax O 2763 2800 wiww Hant com E-mait. com
|_ MULTZ-POINT GAS TEST REPORT
TestDate  ;Nov 13,2023
.
Equipment : Gas Anslyzer (NO2) Model : 4
Manufacturer: _Thermo Sclentific Serlal Number : _ CHG8130002
Standard Gas Concantration Difutor Detall
Sulphur Dioxide (502) 44.58° PPM  Manufacturer : Thermo Scientific
Nitric Oxide {NO) 4504 PPM  Model : 146
Methane (CH.) 2 PPM  Serial Number : 11680540071
Carban Monoxide (CO) 984.8
Cylinder No. : _EB0133262
Expiration Date = _Jun 21,2024
[ — Multi-point gas test data =—4|
Reference Value (ppb) m'(W:)” ¥ | Difference Error | Percent Error [%% Error ]
Level 1 Zero 0.0 09 .90 90 90
Level 2 120.00% 1004 101 .30 28 28
3 .00% 200. 200, .90 45 45
| Jeve s [o0.00% 300, 300. .90 30 30
Level 5 80.00% 40T 400 .00 .00 W0
| Remark : Maasuring Range 500.0 ppb Average Bifterence (%) 0.59
:Acceptable Limit + 5%
| . Multi-Paint Gas Test Chart |
= 4® i
by
g
& %00
)
T w
J-
5
£ 1w
50
0 L=
[ 50 100 150 200 250 300 250 400 450
Reference value (ppb)
—— Aayem Dicpley
Approve by

Page 1 of 1

enanTlumuAu

Cert. No.: 24H753

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc* Uncertainty
TJamperature Humidity Reading Emror of _Msasurament
{°C) (%R.H.} {%R.H.) {%R.H.) (&%RH.)
25.0 40.1 43 28 1.6
250 60.0 60 0.0 17
25.0 80.0 78 -2.0 18
Rasult of Calibration:- Without Adjustment
Standard uuc Uncertalnty
Yompsrature Raading Errer of Measurement
e '¢) {°C) #C)
20.014 20.0 -0.014 072
25,033 25.0 -0.033 072
30.010 30.0 -0.014 072
35.027 345 -0.527 072
40.013 39.5 -0.513 072

UUC* : Unit Under Calibration

The reported uncertainty of measurement was base on standard uncertainky multiplied
by coverage factor k = 2.00, providing confidence lavel approximately 85%.

-alo-

f
enatlumun
H A United Analyst and Engineering Consultant Co., Ltd.
L 3 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak. Phrekhanong. Bangkok 10260
St coensansy Vel 0 2763 2828 Fax 0 2763 2800 com E-maik com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023
Equipment ; Gas Analyzer {NQ2) Mode! : A2 il
Manufacturer:  Thermo Sclentific _ Serial Number:  CMIFIS0148
| Dilutor Detail
Sulphur Dioxide (S02) a468 PPM  Manufacturer : Thenmo Sdentific.
Nitric Oxide (NO) 45.94 PPM  Model: 1461
Methane (CH.) o ___ PPM  Serial Number: 1180540071
Carbon Monoxide (CO) _s8a8
Cylinder No. : EBD143262
Explration Date Jun 24
Reference Value {ppb) Percent Error [% Ervor ]
Level Zero 0.0 0.80 LED
Level 09% 100.0 .70 .20
Level 00% 200.0 45 .45
Level 160.00% 300.0 .30 .30
Level 5 80.00% 400.0 X K 0.00
Remark : Measuring Range 500.C ppb Awerage Difference (%) 0.45
Acceptable Limit + 5%
. Multi-Point Gas Tesl Chart |
g o i
g 0
E 30
3 250
3 a0
B owf
2 1w

150 200 280 300 350 400
Referance valua (pph)

-+ Ansiyzar Display

Paga 10of 1

tensslumIuR



3 S0i Udomsuk 41, Sukhumvit Road, Bangohak, Phuakhanong, Bangkok 10260
St s it Tel. 02763 2628 Fax § 2763 2800 www. com E-mail: com

% United Analyst and Engineering Consultant Co., Ltd. girgas

e e CERTIFICATE OF ANALYSIS
Test:Date 2 Nov 1,2023 l

Grade of Product: EPA PROTOCOL STANDARD

AR LOUHDE {THAlLAN ]

1 Equipment : Gas Analyzer (NO3) Model : 421 =
Manufacturer:  Thermo Scientific Serial Number CM19050149
| remrrar——— pr—— |
Suiphur Dioxide {S02) 44.68 PPM : “Thermo Saentific
. | Nitric Oxide (NO) 45,94 PPM Model : 1460 =
Methane (CHa} . PPM  Serial Number : 1180540071
Carban Monoxide (CO) 9848
Cylinder No. : EB0143262
Expiration Date : un 21,2024 | ALYTICAL RESULTS
Fratetnl Fotai Relutive
f — — Hethod
. | ___ Mutti-point gas test data 3
| Referance Value (pph) ‘"‘"'(‘:'p:)""" Difference Error | Percent Error | [% Error } I
| |Level 1 [Zun 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 [40.00% 200.0 200.7 9.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 CALIBRATION STANDARDS
| evel 5 80.00% 400.0 400.0 0.00 0.00 0.00 Lot Cylind-r Ho Unterainty
Remark ; Measuring Range 500.0 ppb Average Difference (%) 0.40 At
:Acceptable Limit + 5%
g Multi-Point Gas Test Chart |

Lagt Muttipoint Dalibreticn

|
5 1 J
|

Analyzer Display(ppb)

Reference value (ppb}
——Anstyzae Displzy
Pago 1l nslumunst tenendimun

MEE United Analyst and Engineering Consultant Co., Ltd. Q_—-E}_//EE United Analyst and Engineering Consuitant Co., Ltd.

4 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Soi Udomsuk 41, it Road, Bangchak, F Bangkok 10260
i e ases Tel. 012763 2828 Fax 0 2763 2800 www, com E-maik com o e aves Tl 0 2763 2828 Fax 0 2753 2800 www. com E-mail com
MULTI-POYNT GAS TEST REPORT o | MULTI-POINT GAS TEST REPORT
‘Test Date t Nov 9,2023 Test:Date i Nov 3,2023
Equipment : {5as Anafyzer {S07) Model : Equipment : Gas Analyzer (S02) Model : 43
Manufacturer: _Thermo SCIENTIFIC Serial Number : - Manufacturer: Thermo SCIERTIFIC Serfal Number : 1182970012 =
Standard Gas Concantration Dhutor Detail 4 Standard Gas Concentration Diliutor Detall
Sulphur Dioxide (SO7) 4468 PPM  Manufacturer : Sulphur Dioxide (S02) 9468 PPM  Manufacturer :
Nitric Oxide (NO) #5.94 PPM  Model : Nitric Oxide (NO) 4594 PPM  Model :
Methane (CHq) - PPM  Serlal Number : il Methane (CHy) - PPM  Serial Number :
Carbon Monoxide (C0) d84.8 Carbon Manoxide (CO)
Cylinder No. : £B0143262 Cylinder No. :
Expiration Date ! Jun 24,2024 Expiration Date ©
Reference Value (ppb) A".W"(:;:)i! play Difference Error | Percent Errar [% Error ] Reference Value (ppb) Maly?:l",:)lsp fay Difference Error | Percent Errar [% Error ]
Level 1 Zero 0.0 0.7 .70 0.20 0.70 Level 1 Zero 0.0 0.7 0.70 0.7¢ 0.70
Level 2 [20.00% 100.0 100, .60 0.60 060 Level 2 [20.00% 100.0 100.6 Y 0.60 0.60
Level 3 40.00% 200.0 200. .80 0.40 0.40 Level 3 40.00% 2000 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.! .50 0.30 030 Level 4 60.00% 300.0 300.9 0.50 0.30 0.30
Level § 80.00% 400.0 400.| .00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark ; Measuring Range 500.0 ppb Average Difference [%] 040 Remark ; Measuring Range 500.0 ppb Average Difference (%) 0.37
:Acceptable Limit + 5% sAcceptable Limit + 5%
- Multi-Polnt Gas Test Chart | - Multi-Point Gas Test Chart |
= 40 et a0 o 400
£ = e § w
F o s F a0
g = e E
& = a
5 200 1 ) T 2 — s 200
£ w0 e £ =
& 1 ] g Wy
50 L
0 : : : . 0 = - : -
100 150 200 250 300 350 400 450 ] 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value {ppb)
—+— Analyzar Display o Anatyzer Dispiy
Approve by » Calculate by
wre Qv o NYer 0 2033 ) OBrvsrnf rrNON.. /.0, 2023,
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ZSEE United Analyst and Engineering Consultant Co.. Ltd.

3 Soi Udormsuk 41, Sukhurmvit Floas, Bangohak, Phrakhanong, Bangkok 10260
Toesanial cowonir caves el 02763 2628 Fax 0 2763 2600 com E-mail: com

|
Test Date £ Nov 9,2023

Equipment : Gas Analyzer (S07) Model : a3

Manufacturer 1 Thermo SCIENTIFIC Serfal Number : 1182920015
| Standard Gas Concentration Dilutor Detall
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Therme SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model: 1481 L
Methane (CH) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) _s848
Cylinder No. © EBD143262
Reference Value (pph) mw Difference Error | Percent Error [% Error ]
Level Zero 0.0 0.7 0.70 0.70 .70
Level 20.00% 100.0 100.6 0.60 0.80 0.60
Leve! 140.00% 200.0 200.9 0.50 0.45 0.45
Level 60.00% 300.0 300.8 0.80 0.27 0.27
Level 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40
:Acceptable Limft + 5%
e Mun.i-Polm Ga.ls Test Chart |
5 M 1 1 1 +E -
P ! I < I
250 1 ) = S
[
£ .
2 1004 {
50 T T
[
350 400 450

Page 1 of 1 lﬂﬂﬂ'lﬂ:.iﬂ'wﬁll

I__L_TKEE United Analyst and Engineering Consultant Co., Lid.
3 Sof Udemsui 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ocantons cowmer sures T8l 0 2763 2828 Fax 0 2763 2800 E-mail:

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

AR UIDUIDT {THAILAL

DHROX TOLBAL
Expiration Dase

ANALYTICAL RESYL

e

LR

od
o

Py
#

ANALYTICAL EQUIPMENTY
Aralytical Prinsipht

ftipaint Calitiration

1]
wnaslimuny
ME United Analyst and Engineering Consultant Co., Ltd.
9 Soi Udomsuk 41, Sukhurmvit Foad, Bangehak. Phrakhanang, Bangikok 10260
v ns coumur s Tel. 0 2763 2628 Fan 0 2763 2600 com E-maik com

| MULTI-POINT GAS TEST REPORT
| TestDste  :Dec8,2023

Equlpment : Gas Analyzer {CO) Model : AMASIO
¢ _HORIBA Serlat Number : YRLHTB7G
| Standard Gas Concentration Gilutor Detall
Sulphur Dioxide (502) 44,68 PPM  Manufacture: : Therma Scientfic
Nitric Oxide (NO) 4594  PPM  Model: 1461
Methane (CHs) - PPM  Serial Number: 11B0540071 .
Carbon Monexide {CO) 9848 PPM
Cylinder No. : EBO143262
Expiration Date : Jur 20,2029 I
| Multi-point g test data
| Reference Value (ppm) Ana!v(z;;:l)splay Difference Error | Percent Error [% Error }
0.0 06 .6
10, 10.7 .7 . ..
| 20, 20. . 4. 4.
30. 30.4
Remark : Measuring Range 50. ppm Average Difference (%) 2.68
:Acceptable Limit + 5%
Multi-Point Gas Test cllarl-l
50
E 400
5 st
i ]
H -
% —ﬂe/
50
Reference valus (ppm)
—— Anahyzar Display
Approve by
Page 1 of 1

wnemilumusy

~ MULTI-POINT GAS TEST REPORT
Test Date ¢ Dec 8,2023
Equipment : Gas Analyzer (CO) Model : 48C
Manufacturer: Thermno Environmental Instruments  Serial Number ¢ ABC-B5506-348
| standard Gas Concentration Ditator Datail
Sulphur Dioxide (S0z) 44.68 PPM  Manufacturer: ‘Thermo Scientific
| Niric Oxide (NO) 45.94 PPM  Modei : 145
Methane (CH¢) i PPM  Seria! Number : 11BE540071
Carbon Monoxide (CO) 9848 __PPM
Cylinder No. : EBOI4ED
Expiration Date : Jun 20,2024

Reference Value (ppm) Percent Error | % Error )

{ppm)
Level fZero 0.0 2.8 0.8 0.8
Level 20.00% 104 106 0.6 57
Level ,00% 200 205 0.9 4.3 4
Level 60.00% 300 0.7 0.2 23
Level 80.00% 4.0 40.0 0.0 00 X
emark ; Measuring Range 50.0 ppm Avesage Difference (%) 251
:Acceptable Limit & 5%
Multi-Point Gas Test Chanl
50
E 00
) 11‘.7//
g —
‘_,_,-/'F
E —
_—
" ~Th.8
H —
[ '
[ 50 i
Refurenca valua (ppm) |
o Dy !
i
i
,Calculate by ’
!
Page 1 of 1
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Rirgas

m United Analyst and Engineering Consultant Co., Lid.
3 Soif Udomsuk 41, Sukbumvit Road, Bangehak, Phraihanong. Bangkok 10260
oveore s Tel. 0 2763 2828 Fax 0 2763 2800 com E-mail: com
re
MULTI-POINT GAS TEST REPORT
TestDate +Nov 13,2023
[ & =
Equipment : Gas Analyzer {(CO) Model : 481
Manufacturer ¢ Thermo Scentific Serial Number : CMOB140004
| standard Gae Concentration Dilutor Datall
(] Sulphur Dioxide {SO2) 44.68 PPM  Manufacturer : Thermo Scentific
Nitric Oxide (NO) 4598 PPM  Model : 46
Methane (CHs) =! PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jum 20,2024
- e —
— . — W ntgastestdata — X
' Reference Value (ppm) Anllr::rp':l)sphy Difference Error | Parcent Error | [% Error ]
[I.Evd Zero 0.0 0.8 .8 [X 0.8
Level 20.00% 10.0 10.7 7 [X 6.5
T Level 40.00% 20 209 X 4. 4.3
| Level 4 |60.00% 304 30.7 7 |2 23
Level 5 80.00% 40. 40.0 0.0 0.0 0.0
Remark : Measuring Range 50,0 ppm Avornge Difference (%) 2.79
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
- 50

Analyzer Display(ppm)

Q
50
Reference value {ppm)
e Analyzer Diaphay
.+ Calculate by
Page 1 of 1
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W17 AL ILOROLOGICAL DEPARTVENT
3353 Sukbuonyit, Rengre, bongheh 19760 Yot B81-455-2504,0-2399-6465

Calibration Certificate

Bsued Ly Colbaation & Test Section : Meisorclogizal Insiru;

[RESEE

jSte

Word Speed 3 Yvnd

Mig Code

Customsr § Aralyst sid Engneering Consalianl So. ks,

81 Boi Udomsuk 41, Sushunndt Road,

Bangehor

soieanenyy, Banghok 10780,

Caribgation Qondlion | Temiperar
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; HOOK GAGE RO 1428
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Ajrgas 85

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

NOX B0 BALN
Expiration Dat:

- %

ALYTICALR
Prot: TFotai Rejative
Kethou Uncestainy

rairly  Expization Date

ANALVTICAL EQUIPMENT
Arafyticat Principle

S
Approved for Release

wnenslurunu

s THAS METEOROLOGICAL PEPARTALENT

Sakhoeit, Bayoa, Bagkob 39265 Tel, 031-434-2801,0-236 50469

The Result of Calibration
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THAT METEOROLOGICAL DEPARTHENY

4363 Suldisounl, Rungse. Banghok W2 Tel 031-354-1804 8-3309-0489

The Result of Calibration
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1HAL METEOROLOGICAL DEPARTE:
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The Result of Calibration
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THAL METEOROLOCICAL DEPARTALE

9383 Suldnenl, Rasgan, Bunghoh 10286 el 0859542804 5-2359-048%
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FHRT METEOROLOGH AL DEPARIALENT
5353 Sukinanvit, Bangam, Baspkek 10260 Tel, U81-384-2504,0-2390-0469

Calibration Certificate
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o THAL METLOROGLOGICAL DEPARTUENT

-7‘ 4332 Nekfhansly Banguea, Baagkek 260 T8l 08 {-434-2804 - 23996369

The Result of Calibration
THAT METEOCROLOGICAL DEFPARTMENT
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THAT METEOROLOGICAL DEPARTMENT
4353 Suklooneil, Bavgos, Busgkok 10360 Tol, 05 1-453-0$0.6-2550-0458

Calibration Cettificate
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THAL METFOROLOGICAL DEPARTAIENT

4353 Rubbymvit. Baeges, Ranghok 10266 Tel 881-454-2804.5-2399-0469

The Result of Calibration
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The Result of Calibration
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FORCLOGI 4L DEPARTITENT

@ 353 Sukbunivie, Bangea, Sanghok 19260 Toh 081-454-2304.0-2299-0404

The Result of Calibration
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INNOVATIVE INSTRUMENT CAlIBRATION LAB

INNOVATIVE INSTRUMENT (0 LVD. HEAD OFFICE

7 139 MOO 13, S0 SUNTINAKDRN 1 TAMBON BANG KAEQ,
AMPHOE BAKG PHLI SAME'T PRAKAN PROVINGE 10540 THAILAND

TEL: 16610-2116-5860-1 FAX: 16610-21 16-7140
Page 20(2.

Certlficate No : 24-ACT-077
Request No : Req-2024-1138

Sound pressure level Calibration Results : Without Adjustment

Calibration Range T ‘Without Adjustment (dB) I Adjustment (dni Dincertainty | Acceptance imil
{dB) [ Measured | Deviated value| Measured fDevill:rl value (=dB) Class 1(+dB) |
94dB/ 1000;: 93.83 5 ©.17 - - 0.13 i 0.25 1
114 dB_I-IOOO Hz_"_ 113.80 -0.20 1 - 4 5 L 0.13 0.25 |

Frequency of Sound pressure level

Calibration Range ‘Witkout Adj: Uncertainty | Acceptance limit
(H2) Measured (Hz) | Deviated value Measured (1) | Deviated value| (%) | Cluss1(+%)
94dB/ IDDDT-IZ 1000.00 000 ) - | - 0.01 0.70
114 dB /1000 Hz 1000.00 0.00 ) 0.01 0.7¢
Total Harmonde Distortion plus Noise of Sound pressure level (THD+N %)
C Range Without | Adj) Uncertainty | Acceptance limit
H2) Measured (%) = l\lusnrcd_('/n) T (x%) Class 1 (£ %)
94 dB / 1600 Hz 0.09 | - 040 25
114 dB / 1000 Hz 028 - { 040 25
Note :
= imum-permi
piad Uncertainty of measurement
Sound pressure level 0.15dB [
Frequency 0.20% |
Total distortion +noise 0.50% B
- Accepmnce limit was (ECoU5422087 Class | N
Ena of Calibration

- noeaslumIuR

FM-70B-ACT-02 Rev.01 Issue dates/8/23

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €00, LT, HEAD OFFICE

7138 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEQ.
AMPHOE BANG PHL1 SAMUT PRAKAN PROVINCE 13830 THAILAND
TEL: (6604-2115-860-1 FAX: 16630-2116-7140

r!llllll

Paga 1ef2

Certificate of Calibration

Customer

Name : UNITED ANALYST AND ENGINEERING Certificate No ; 24-ACT-077
CONSULTANT CO.,.LTD. Request No ; Req-2024-1138

Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unlt Under Catibration Details

Measurement itern : Acoustic Calibrator Class : 1
Manufacturer SVANTEK Range: 94,114 dB / 1000 Hz
Model <8V 35A Instrument Status : Lised

Serial Number 173246

D : UAE.EFM.104/2561

Calibration Environment and Details

Tempersture :(23£2°C)
Humidity (50 =20 %RH )
Barometric Pressure : (1013 £10.0hPa)
Received Date + 23 May 2024
Calibration Datc : 30 May 2024

Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Elertroacaustics - Sound calibrators

Reference Standard [ Model Serial Number Traceable Due Calibration
Sound Calibrator | §V3isA 58079 EEl 31 May 2024
I D Mutimeer | 2015 1047765 NIMT | 16Jenwary2025 |
Tracesbllity : This certif providoes ility of to gnized national standard, and to the

realization of the international System of Units (SI).

Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %.
Calibrated By : ne. Approved By : a3
Mr. Noppadon Luangert Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 30 May 2024

e i8IS B TURY

FM-T08-ACT-02 Rev.01 Issue dated/8/23
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Certificate No.:
Client name:
Address:

Equipment:

Manufacturer:

Model:

Serial No.

D No.:

Order No.:

Operation No.:

Date of Receipt:

Date of Calibration:

Calibrated by

Date of issue:

NS

s,
>

¥

/ul..|..m\‘
NBC-TISI-TIS 17025
CALIBRATION 0081

Calibration Certificate

2401718-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT GO..LTD.
3 Sol Udomsuk 41, Sukhumvit Read,

Bangchack, Prakhanong, Bangkok 10260

Pagaiofs

Mr.Manas Somsak

PH Meter
METTLER TOLEDO
SevenEasy pH
1231155210
UAE.WAT.010/2553
2401718
2401718001

27 February 2024

14 March 2024

Approved by Vi ﬁé

Spocialist (Mreheraphat Tusnjit }

Manager, Division of Calibration Labaratary

12 March 2024 Responsible for the Technical Management Team

The uncerainties are for a canlidenca probabiilty of approximately 5%,

5 Cotficals 5 s I
© 2 mestsramant capabilty
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ancordance wih the pondi
of the ishoralory and iy kaceatLy 16 recognized natisnal 5
cormespunding natunat saneards loboratery. Thu corificate .oy ot Lo wsprduced  her
A

ianteti by ine Tnal Lanorainry Atcreciialion Schame whieh has assessed
s a0 10 the unis of measurement realred ol the
Nl eseept wih e prior witen aparoval of the

5 of sneceditaron

F-L5-009 Revision: 01 Date: 20-04-65
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CALIBRATION 0081
. .
Calibration Report
Certificate No.: 200171800101
Equipment: £H Maier Resoiution: .91 pH 1my
Manufacturer:  WMETTLER TOLESG Sovertasy g
SedalNo: 123115240 Type: Beactiop
e JAE WA 022653
Date of G 11 Marzh 2024 Pisn3of §
Calibration Results:
1, Galitration of pH Meter { Manual Temperaturs Compesation a5 25 °C )
{offset valish balote acjust: 6.4 mv)
Nominal DE Vottage Standard Average Indicator Reading Uncertainty Caverage Factor
o (V) o | oH (Emy) = ix)
411121 a1a | 099 058 | 209
295.313 29 | 200 { 658 | o
77484 [E 20
i 58.160 59 i)
0.0m 3 260
5% *53 59 20
177,461 a7 200
295811 = 26 r 200
12 14318 414 | 200 | co8 200
2. Cativration of pH Meta {Maruat fisn 31 25°C )
Equipment: K Eloctrooe Typa:  Combaned Eiectrode
Manufscturer:  METTLER TOLEDO Wodel;  inLek Solds
oearat BNo. WA
hree Paint Calbration 2: pH 4. 7 and 75
| cenbeavaiws | Auarane Wilcaior Rezoing Relstive Siops (] | Uncermimy Coverage Factor
325 °C (pH) pH -y (o) tk}
4008 401 188 - 0.0071 264 |
70 ! 12 @2 0.0686 269
GG | 60 312 00085 2m
87 | 2 . | 0.0574 0 |

F-C5-012 Reviskan: 01 Dates: 20 01 65

A LA PRI 4] m&;m
ST e Sl B0 PRE T e Ry JGTID Thasrd

| BCR o B, Beds Amees Faas S Noungn Dameeee (. S Lany Sangor .@ SK’: 1 ks

NSC.TISITIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.:

240171800107

Equipment: Resolutien: GDSek  : 1mV
Model: SivanEasypH
Type: Banch oy
180
Date of Calibration: 1Nan 2024 Page 2ol
Location: Ghemiea’ Cir braton Loboratony. Nat.mai Foad
Environment Condhiion: Arbient Tumpersture:  { 234 x 38 7 'C RelatveMumidity [ S1 =3}

Gondtian of Equipmes 064 Conton

Conditian of this Results of Calibration

1.Calibiation Wetod WLE A hiuise methnd based on crect meesyrmmer) by vsing sisndard vallaps saibazior and
sentfed reforance matens! {CRM]

2. Ruferere Siandards. { Conilsa Reforens. Matsfs!

Instroments. Serial /10 No. Mnnubacturer Centificats No. Due Date
2.1 DS atage Cabbrate! 20RT Ficke 2282063 4 june 2034
12 Digisa Theemon e 2709007 Flke TC 6£6570-01 0 Tetelar 202
23 Themio-Hygro botsr 16123 st CCB0G3SH0¢ 3 Aol 2024
Certilied Referance Matarisl Lot Hn. Manufacturer Rl Exopirg Date
7 & pH ular 4,003 {Pamasy pH Luller Solu; or) sa8Baz AL PHIIBLE 13 Apm; 2025
25 pi by ar .43 1Primary o nutter S on) B88B443 GPAiem FRZTLY 93 Aufit 2025
26 ot bulfer 3G {Primary b tuder Sol 'nn) 388844 CPAchze FH220.L5 3 Apr 2024
27 i builer 7 00 (Stendand pH bufior Sciuten) ol FACH LANGE GeigH S1:M00¢ 16 Lelaben
3. This cenificatn 1s tracaabie (o Tha Irsemational System af 13t ($1 Unity
31 Ingirumenis N thezagh NSCTIELTIS $7025 Labormery Accten:  of Caiitintion No.00G8
32 lnstrumenis Ka. 2.2z and 2 thmugh NSC-TISI-TIS 17025 Laboraory Accrusitan of Caik, ation No (181
3.3 Caniit Referance Mateqwi g 241 26 trtsablaty P - med cat
bamme The Standard §o2ibon
prepamatan and mn!ac n{ c=f~r,hn widis ceomdiled 12 180 17082
ang ISOAEG 17025
3.4 Gor: 23 Reference Materia: Ng 2.7 transadle to 230 Ne, PTEPHOAS63H0504123 €1 Cemfirnin Ne. PTE-

PHOE-55¢ 30620/22 {PTE: Physika.sh-Thtnnische Suncasansisl,
Srpunschutny, Gemany)

4. T cartificate was Gerihes oy for the nsbumen! we sa brates.

oLbra n was fo.nd snaate 2% shown on d;

5 Tasre: i giace of cat arate n caly.

F-C5-012 Revision: Q1 Data: 20-04-65
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Calibration Report
Certificate Wi 2£01718-G01-C1
Eguipment: Digitel Thermomete~ w..n RTD £nH Meter}
Resolution: 01 o Mode):  SevenEasy pH
SerialNo. 1229185210 DNa:  UALWATY102653
Manufacturer.  METTLER TOLEDO
Date of Calibration: T March 2026 Page4ofs
Location: Chemica! Calibrizon Laberatory, Netonat Food institutc
Environment Condition: ambient Tempersture E I c
Relative Humidity 51 % ¢ X %
Condition of this results of Calibration:
1. Cakbratos Mathos - + I house mett:od, W-TE-025 by comparisen wil stardard tharmometer,
- Tre Caiibration is eelemyined by ing Wi 5 known lemperature
from a siandard resisiance tnermomaler.
- T = scaie i use &1 his. 'y
Temperaturo soafe of 189 ( FTS-90 ).
2. Reference Standard instrument :
[ fstrument Model Serfal No. Cortificate No. Due Date Through
HANDHELD THERMO! 1620 2318150
— PSL-T 987743 06-Jun-24 TETR
Piatinum Resisiance Thermommeter PRT) S87TA 877332

Support Eaviomenl: - Law Temperature Bath (ISOCAL6), Mudet. Europa-é Plus Bese, SN, 54458272

3, This carticale e Isaceabi Lo nterna unal System of U is (S1 Units)

4, Tis cert- cal aniy tas ne

5. Prifs resuh of caibraion wes found azcurste es shown on Sele asd place of calibrlan enly.

Aier aeostment

. Conditien of Ga drated item Good

7.Resu  of Calioration . Withaut adjustment

FL8.412 Revision: 01 Date: 20-04-65




NSC-TISLTIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.; 280 ALL

Equipment: Digitat Thermomete: w1 ATD [pH Meter)
Reschiur o1 o Moge SevenEasy pit
Senal o 1231355010 DNgo UAEWATDICZ563

Merdacuns  METTE ER TOLESO

Date of Calibration: 1 Mazen 2054 Pagesols

Calibration point: L BGarasse ¢
Caltration resutt:

- The prue was - nmersed in haud bam o Oy Wik I & munimwm degiel 300 mm

+ Bescapion of proze. medei . NiA sm NA
Dingasior of plote . Dismeter 4 meiengn % o
Sheatn maienal Swnless Stee

Swandarg .
uuc’ Reading  (°C) i Coreetion Vatue (L) Uncertainty
Temparatire (°C) .o

53 14008 0. 2080

w5 24598 a1 i TS

i #4907 21 9000

bgle.

UL : Uit Under Calbration

The fepamt uncenzin of maasurame nt was BASED OF SIANAARS uncestanly muk; ied by Coverage fsclor ¥ 2, proding 8 ievet of coniidence of
spsroxmate’; 85 %

wseeens Endl

F-CS812 Revizion 03 Date: 20-0466

DKSH

Certificate No.: C07240167 Pege 2 of 3

Calibration Results:
pH Scale
Input H Meter Readin; i
’ ’ M;Zﬁ::;?g (fM Coverage Factor ()
(mv) (mv} Eror (mv} (pH)
21412 a4 012 0.00 0.58 200
354.96 35 “o0s 100 058 200
205.8 266 020 200 058 200
23664 27 0.36 3.00 058 200
17748 78 052 400 058 200
11832 18 | 032 500 0.58 2.00
59.16 s | o 6.00 058 200
o | o | o0 7.00 0.58 200
5016 59 0.16 8.00 0.58 2,00
g2 | 118 022 2.00 0.58 200
A77.48 arr 048 1000 0.58 200
20684 2% 064 1100 0.58 2.00
2958 29 020 12.00 0.58 200
-354.96 355 004 13.00 058 200
41412 14 012 | 1400 | o8 200
.Bin lﬂ.ml;mhw":: fm )
2553 St R, Bargrs: hoskhancng, Baghon -ozso .
= &= ionaslapugu

Celivering Growth - in Asia and Beyond. CAL-FM-CO7-14: 9 Apr 2024

&= DKSH

Certificate of Calibration

s
Equipment: pHMETER Certificate No.: C07240167
Model: SevenEasy Issued Date: 9 April 2024
Serial No. (or ID.): 1230525212 (UAE.WAS.003/2653)  Job No..  WO-00024208
Manufacturer: METTLER TOLEDO Page: 10f 3
Efectrode Seral No.: 1156883 Model:  intab Solids Brang: METTLER TOLEDO
Condition: in Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Enwi Condition: Ti 23 °C * 2 “c
Humidity 50 %RH 2 16 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10280 Thailand
Callbration By: Miss.Orawan Khlaiphloi
Cafibration Date: 9 April 2024
The Method used: In house methed, CAL-WI-58, base on ASTM E 70-07
Tracesabllity: This certificale is traceable to S| Units, Sample Test is assured through primary
meaurement method Hamed cell, through CPAchem Ltd. (ISOAEC 17034) Certificate
HNo. 938377, 831985, 931984 And pH Scale traceable to the St Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Inslilute Certificate No. CA20230250EA
7}
Ureviank ;
(Miss Orawan Khiaiphlci) {MIr. Nitinun Srihawan}
Person in charge Authorized signatony

This Certificate i is3bed ine unhs of MaasLTeront actordlyy 10 ihe intemalional Systam of Units (ST, | providss traceability of mazsuzament to intemalional
¢ nalional standers o other recngnized nationsd stancerd lsborstories,

The mesaurement uncertainty siaied i the mpandod uncariaialy which is obtainad fro: the slandant uncenainty mustipiod By the soverego taCtor k=] to
provide a level ol eorfiderce of apprazimataly #5%. i is datermined in acoontance with the Gilde 1o Expression of Uncarialniy in Messuamant (GUM).

Thess resutis may ba aflacted by daviatiors from specihed conditions. The resulls refate ory to Ibe fems tested, calixaled of sampled. Tho repcn shl nict
58 reproduced excent i ful witho:d approval of DIKSH Technotogy Limited

whin Bamsonias un il ¥
Technology Limded
233 awm v Yo
2533 Sukniiit Roud, Bamgctiok, Pheakhnng, Bawrol. 10260
Phonw 4662639 TG Ema i com  Webste

mnms'lzimuqu

Dedivering Growih - i Asia and Beyand, CAL-FM-CO7-14: & Apr 2024

&& DKSH

Certificate No.: C07240167 Page 3of 3
Practical slope and zero point*

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.985 and pt @ 937
-During calibration, display of pH meter teading; pH 4.00 . pH 7.00 and pH 10.01

The practical slope of the pH ¢lectrode: §7.01 (mViphi, 96.37%
The zero point of the pH electrode; 6.88 {pH)
Sample Test Results
Standard Buffer Unit Under " Uncertainty of .
Solution (pH) | Calioration (pHy | D108 (PH) | e rement (pHy |COverage Facter (k)

4.008 399 -0.018 0.0070 2.00
6.985 7.00 0.018 0.0091 2.00
9.997 1002 0.023 0.0074 200

* Callbration Marked * Not TiS] Accredited " in this Certificate have been included for compisteness

The End of Certificate

By POATUTAR i
Uit

i waasuaean v 10260
0 St o Bachah Errakianang, Barghon 10260
Prione; +8628397000  Emar Wepsile.

wnms'himu U

Beilvering Growth - in Asia and Beyond. CAL-FM-CO7-14: 9 Apr 2024



&& DKSH

A Certificate of Calibration

NSCTISTIE 17025
b
Equipment: Digital Thermameter with Probe Certilicale No.: C15240373
Model: SevenEasy pH Issued Date: 09 April 2024
Serial No,: 1230525212 Job No.: WO-00024208
Manufacturer: METTLER TOLEDO Page: 1of2
1D No.x UAE.WAS.003/2553 Gondition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak. Prakanong, Bangkok 10260 Thailand
Environment Condiion: Temperature: 22 °C % 3°C
Humnidity: 50%RH + 20 %RH
Voltage: 220vAC 2 10%
Calibration Place: Therme-Hygro Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibraticn By: Mr. Nateekam Mitjit
Calibration Date: 09 April 2024
The Method used: In house methad, CAL-WI-18, by comparision with standard thermemeter
Traceability: This certfficale is fraceable to the Intemational System of Unit maintained by

Quality Reborn Co.,Ltd. (QR) Certificate No. QR23-1073

o

(Mr. Nateekam Mitjit) (Mr. Pramote Ramrong)

Person in charge Authorized signatory

This pertificate is issued the unizs of measuremer according to the Intematioral System of Units (S1).  peeyides iracaabilty of
measuremen! 10 inlamational or ralionss slandard or cther raccgnized national Standard laborataries.

The uncedsin'y stafed is lha Bxpandes iainty which is oblainad fram the standard uncertainyy multipied by the
caverage factor (=2} to provide a level of confidence of appraximately 95%. K i detrmined in accordance with the Guide to Expression of
Uncertatnty In Megstrement {GUM).

Thase resulls may be affectad by deviations from specified conditicns. The resulls relats only ko the items tested, calibrated or sampled.
The report shall not be reprociuced except in full without approval of DKSH Technalogy Limiea.

i Ko maTuTal dxe
DXSH Technokogy Limsd
i 10280
2533 Suinumall Roas, Bangehal. Phrakhanory, Bangkok 10250
Phong: 4052635 700 Eval, o Viebs o

enaslumuny

elivering Grow:h - i Asia and Bayond, CAL-FM-C15-14: 88 Dec 2022

€= DKSH

Certificate of Calibration

==
Equipment: CONDUCTIVITY METER Certificate No.:  C24240057
Model: Lab 855 ssued Date: 11 March 2024
Serial No. (or ID.): 16300356 Job No.: WQ-00020309
Manufacturer: Sl Analytic Page: 1of 2
Electrade Serial No. 16070067 Model :  LF413T Brand : Sl Analytic
Condition: In Candition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Enwi Condition: T 23 ¢ + 2
Humidity 50 %RH * 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Pongpisut Suebchantha
Calibration Date: 11 March 2024
The Mathod used: In house method, CAL-WI-49, base on ASTM D 112514 and D §391-14
Traceability: This certificate is raceable to the S Uinits maintained by CRM of NIST(SRM)
through CPA chem Co., Ltd. (ISO/IEC 17034) Certificale No. 960753, 880591,
890593
Wotrisrt 5
(Mr.Pongpisut Suébchanlha) (Mr.Nitinun Srihawan)
Person in charge Authorized signatary
This cend i 1he urits of according i ystem of Units {S¥. 1 provid < i

The measuremer’ urcertainly stated is the expanded uncerainty wrich i oblsined from the standard uneortainty mulipied by the Coverige factar (k<2) 10
provide a level of i 95%. Isi i tie Gurda i nwertainy in
These results may be alfect=d by deviations f ified conditions. The ie only 10 the items tested, ca'italed or samplad. The report shall not be
revtoduced excent In full withowt antroval of DKSH Teshnoloav Limited,
5 fusoma mATUTAD Srka
DKSN Technogy Linited

= 19260
2533 Sukhusrvit Road, Bargeiak, Pheakhancng, Bangkok 10260
Phone: +88 2639 7000 Ema:

loneEslususy

Delivaring Grawts - in Asia and Beyond, CAL-FM-C24802: 12 Sep 2022

&= DKSH

Certificate No.: C15240373

Page: 2ol 2
Reft 3 equi
[ Equpmet | Cetfcateno | Caldate | NextCal.date
| Digial Themmomaterwith Probe | QR23-1073 | 2May23 | 2Mayzs
Calibration Results:
Without Adjustment
Sensor Type: RTD Channel: -
Diameter {mm) 4 Length (mm): 135 Immersion {mm): 110
Catibrate Point.{*C) | STD. Reading (°C) | UUC. Reading {°C) ]Gurrecdanm LUC (°C)| Uneartainty (+ °C)
15.0 ] 15.010 15,1 | -0.080 0.076
250 25.006 25.1 | -0.084 0.076
35.0 35.004 350 | 0.004 0.076
The End of Certificate
4 Eampeuary ntulal -An
DRSH Technoiogy Limited

1260
2533 Sukhurovit o0, Bangchek, Phrakanong. Banghok 10260
Bom: Emai et

. tenm's‘himuqu

Detiver'ng Grawsh - in As'a and Beyond. CAL-FM-C15-14: 06 Dec 2022

&= DKSH

Certificate No.: 24240057 Page: 2of 2
Calibration Results:
Before Adjustment
Standard | Unit Under Calibration Coverage Factar
| Correction Uncertainty (+) |
Conductivity Solution Reading (k)
25.000 uSlcm 28.7 uSfem -1.700 uSicm 2.00 0.21 uSfom
14130  pSicm 1428 uSfem -15.0 pSicm 200 2.0 uStcm
113 mS/em 1084 mSicm 29 mSiem 200 | 0.67 m&iem
After Adjustment; at 1413 ySiom
Standard Unit Under Calibration T Covarage Facfor |
Carmrection | Uncertainty ( +)
Conductivity Sclution Reading {k)
25.000 uSfem 259 pSicm -0.900 pSfem B ;D ] 0.21 pSiem
14130 pSlem 1413 pSlom 0.0 pSfcm 200 9.0 uSfom |
113 mSfem 1075 mSfcm 3.8 mSiem | 2.00 0.67 _mSl-t:m_I
The End of Certificate

W Bamion ialu g Safin
DKSH Technology Urnlied

2533 rune ¥ wits 10260
2533 Sukhumst Road, Bangehay, Phrakhanong, Bangkok 10269
Phane: +86 26207000 Erat: hnfc

wnenslymuey

Delivering Growth « in Asia and Beyond,



TECHNDLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
53474 PATTANAKARH RCAD SO 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX0-2719-0484

Certificate of Calibration Cert.No.: 24MM293

Equipmant : Electronic Balance

Manufacturer : Mettler Toledo

Model : XSR204

Serial No. : C117635043

1D No. : UAE.WAS.012/2564

Submittad by : United Analyst and Engineering Consultant Ce. Ltd.

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

Bangkok 10260
Location : Balance Roam (108)
Racelved order : 11 May 2024
Calibration Date : 11 May 2024
Amblent Temperature : 15°C o 40°C
Relative Humtdity : 0% to90 %
Calibrated by : Khit Ruttanaprapachai

}(um)u&'

Approved Signatory

Approved by ;

() Panpan Paipim
{ ) Suwit Imjai
{+)} Kunchit Promprat

Issue Date : 15 May 2024

The Uncertainties are for a probabiiity of 95%

This cartificel may rot be tepeodyeed cther than in vl croept with the pricr writicn
Approvat of the tiead of Gosporate Services 3 - Equipment Salibraton and Testing Services.

wonaslumuny

Equipment : Elgctranic Balance Cert.No.: 24MM2393
Condltion As-Received :  Used ftem Page: 30f 3
Reference : 2405-01650C-2 .
Result of calibration Z ) 0 0
2 Effect of off canter loading 0 0 2 0 S
A mass of 100 g was placed to variaus position on the pan. - . S 2 6] (0]
The weighing machine reading eror obtained is given in the table Frood Frest i)
Maximum gifferance betwaen
Position 1 Position 2 Position 3 Position 4 Position 5 off-centar and central loading
(9) ta) (g) (g) (9) (8)
+0.0002 -0.0001 0.0000 +0.0002 0.0000 0.0003
3. Departure from nominal vatue
Balance Measurement Caverage
Applied Weight Reading Correction Uncertalaty Factor
(g) (9} (g) (tmg) (k}
Unload Q.0000 0.0000 0.15 213
1 1.0000 0.0000 0.5 213
5 5.0000 G.0000 018 213
10 10.0C00 0.0000 015 211
20 20.0030 ~0.0000 0.19 2.03
50 50.0001 -0.0001 0.18 206
&0 60.0001 -0.0001 0.18 204
80 80.0001 -0.0001 0.27 2
100 100.0002 -0.0002 0.27 203
120 120.0001 -0.0001 0.29 2
200 200.0001 -0.0001 0.3 2

The reported uncertainty of measurement was based on a standard uncertainty multipiied by a coverage
factor k , providing & level of confid of approxi ly 95 %.

-alo-
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Equlpment : Electronic Balance Cert.No.: 24MM293
Condition As-Recelved :  Used item Page: 20f 3
Reference : 2405-01660C-2

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this resuit of calibration
1. Reference standard instruments:-

instruments Modal Sariat No. ID No. Yest report No. Due date
1) Standard Waight Set (E2} 15884 24053 T0RC007 MM-0013-24 25 Jan 2026

2. This certificate is valid only to the item calibrated on date and piace of calibration.
3. This result of calibration wes made on requested at the point specified by customar,
4. This certificate is not certified for any conmmercial transaction,

5. This ification is to the i System of Unit.
Resuit of catibration ( } Without Adj [ * ) Alter Adj by Internal Cali
Range capacity : 0 g o 220 g Resolutign  5.0021 a
Beafore Adjustment :
Balance Heasurement Coverage
Applied Weight Reading Corrgction Lincertainty Factor
(g) {g) (g) {zmg) (k)
100 100.0000 0.0000 0.27 203
200 200.0001 -0.0001 o3 2
After Adjustment
1. Determinatlon of the standard devlation of weighing machine {n=10)
Applisd Weight Standard Davlation
(8) of Reading {9}
100 0.00007
200 ©.00007

b
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Calibration Certificate

Fourdaton o ndustes! Dev
Food Incsinal Laboraloy Sen:

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD,

10260

N Page 1ot 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: €210685394
ID No.; UAE.WAQ.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mraerawut Prapawuttipong  Approved by %‘_
Scientist { Mr.Pheraphat Tuanjit )

Manager, Divisian of Calibration Laboratory

Date of Issue: 9 April 2024 Responsible for the Technical Management Team

The inties are for a i ility of i 95%
Tis Certifieate is wsued in accordance with tha tonditions of acereditalicn granied by tha Thai Laboralory Accreditalien Scheme
wingh has assessed the measurement capab.ity of the laboratery and its traceability to recog~zed national stancards and to the

units o measurement realizad at the correspoading 21 stendaros laboratory. This certificaiz may not be reproduced other
than in full_ except with the Fror writter: approvai of the Natioral Food Institute,

£-CS-0U9 Revisior: DI Date: 20-34-65
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[ K]
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Elecironic Batenge Manufacturer:  METTLER TOLEGC Equipment: Elettrunic Safunce Manufacturer:  METILER TOLEDQ
Modet:  ASR205DU Resolution:  §./0301 5/ 6.0001 g Model: XSRT05DY Resolution: 0.00001 g/ Q.UM g
m Secial No.: 230585394 10 No.: GAEWADEI/Z56S Serial No.: (210645394 1D No.: UREWAO.G10/7555
Capacity: 720 ¢ Capacity: 220 ¢
Date of Calibration: 2 api 2024 Page 2 0f 4 Date of C: i 2 Aprl 2623 Page Jaf 3
i € Ambier: ns 05 ¢ ve Humidty:  47.5 25 % Calibration Regults:  (Continued)
Pface of Calibration: Laboratery, UNITED ARALYSY AND ENGINEERTNG CONSL TANT €O, LTR. 1 5 . 0-80g
i Calibration Range: -
a Condition of Equipment: Good Conddion 5 " N T
Condition of This Results of Calibration: Calibration Adjustment: Internal Calibration
1. Callration Kethod: NP1 Method W-MAD1  Tn-House Method based on UKAS Lab 14 2018 3, Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001g )
2. Reference Siandzrds: . — ! —
Reference Standard ~ Mosdel SerialNo.  Calibrated By Cerfificate No, ~ Dug Date | Worinal Value Standard Value Average Reading Cosrecsion Covesage Facior
Standar Weght Qlass 7 1mg to 2609 B505567572 s Mz3040535 8 Apiz 2024 Ly i q . (s | B
} LI - - . HEL N | ) = L
r Instrument Model Serial No. Calibrated By  Certificate No. Due Date | T
Lnload | 0.090000 000000 | o008 0.900085 200
Therma-Hyqro Meter 60841 NELBTH U16/23 Qualdy Reborn QR25-D342 & Fennary 2025 i —— -1
3. This certcation i racesbic to S UNIT | 6001 L Conio3 0,00191 200008 06000083 200
4. Ths centficate e Cytified ory for the msinimen we cabeated 0.095 0005003 0.0050z 0.00000 oogosooz | 200
5. Tins resish of caliaration was found accurake a5 shown on dete end piace of calraton anly | &01 0010003 061000 0.00005 00000002 200
ibratio Its: | 005 | 00dee 0.05000 000000 0.000009 200
1. Repeatability of Reading: o 0.100011 6.10000 0.00001 0.000015 200
" - - 1 05 0.560016 i 5000 | oot0r | 0000014 246
| Nominalvele { g ) Standard Deviation of Reagn (g} — 1 T |
w1l 0000 . . s 1.000033 ; 1.00002 | 000002 | 6000016 20
40 0.0000052 2 L 200003 i 200005 | 00000 0.600017 290
108 0.000048 [3 5.000017 1 500092 000000 | 0.080020 208
200 0.060048 — n 10056009 | 1069000 0.0000 0.000026 o aop
2. Off-Center Error: » 000000 | 26.00000 0.00003 6600037 200
Ammssol 100 g was siaced and maved 1o varicus postion on pian, — - — 1
" i} 300040 30.00608 0.00003 6.000050 200
The balaace reading obar ad it e :n the & =
™~ 50 56090028 50,6602 000501 000068 200 |
. — T |
L) 60600068 ¥.00002 | 0oges 200031 200 |
rd
A
e T i T
i | 3 {Mascnum Difference;
Cg 3t gnfe gy Ug tita ey % L
1000000 | 100000- | 999959 | 9asons | sboatmy | 1oowoto | soem /ﬁ/ %
F-C5-012 Rewsion; 0 Date: 20-04-65 F-05-012 Revision: 1 Date: 20-04-65
DR PSHRHUEUALTE 36 PSRBT EALRSIM GIRIIEE SRROLASTLNS .mmawm*mmmmwwmm» e
S0ED 5o 3B, S Araen Biosd, Barg A Khaes St Seno Pris Tisiess, Sanghck LOTO0, Thatas |mmmamnmwmwwm-mmw_w.nmtm &
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Calibration Report Calibration Certificate
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NSC-TISI-TIS 17025
CALIBRATION 0051

Certificate No.: 2402283-002-01

Equipment: Shectronic Satance Manufacturer:  METTLER TOLEDG Certificate No.: 2500116-001-01
Model: XSAZOSOU Resalution:  £.00001 9/ 0.0001 g Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Serinf No.: C2:0685394 10 No.t UAEWED.010/2565 Address: 3 Soi Udomsuk 41, Sukhumvit Read,
Capacif ue g Bangchack, Prakhanong, Bangkok 10260

Date of Calibration: 2 apri 2024 Payc dof 4
Calibration Resuits;  (Continued) Page1of3
Colibration Range: 81-200g T —
Calibration Adjustment: Internal Calibration Equipment: CHAMBER (Hot Air Oven)
3. Departure from Nominal Value: {Range: 81 - 200 g ; Resolution; 0.0002 g )
N Manufacturer: MEMMERT
NomwaiVole | Standard Vaive Average Reading Conectitn Uncertary Coverage Factur
i H I (] | L g ‘g =3 x Model: UF55
| ) = 0.06010 | 90.5001 00000 | o00mis
w0 100.00006 w000 | 00006 | 0.00015 240 Serial No.: B216.1666
| 10 | 110.00607 $10.0501 00006 | $.50016 200
20 12000008 120,090 ogoo: | ooopy | 260 ID No.: UAE.WAO.027/2559
130 130.00010 130.0000 ©.0001 2.00019 200 .
- 190 13000614 | 140.0000 0,003 600020 | 200 Order No.: 2500116
150 150,00009 I 150.0001 00000 00020 200 Operation No.: 2500416004
- o 156.00015 1506361 60090 | a0z 200
170 $70.00012 | 1705001 c..ouuﬁ £.00023 200 Date of Receipt: & October 2024
200 200.00016 2000562 20000 £.00023 200
Date of Calibration: 8 October 2024
Calibrated by Mr.Yothin Chargensuk Approved by /é_
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 15 October 2024 Responsible for the Technleal Management Team
The inties are for ifity of G 95 %,
This Certificate 15 issued in accordsnce v.;iL'n _e candllions of accraditation granted by the Thai Laboratory Accreditation scheme
_The reorted nceriansy of meas.remiest was based o 2, S1apdard uncerminy;muiplec iy & coverage factor &, provicing 2 which has gasessed the measurement capatiliy of the laboratory and its trazeabitty to recogr zed natonal standards 21 to (e uAits
el of confijence of approumately % % of realized at the nationat standards taberatory, This certificate may not be “epraduced ottier than in full
End - /ﬁé exoept with the prior written aE:rweé of the Nat:onal Focd Instituts.

£C5-B12 Revision; 0i Date: 20-0+-65 F-CS-D09 Revision: 01 Date: 20-0465
SROR Sa 35, A Aeen Road, Bang ¥ Khan Subxistecs, Sang Priar Ddrer, Rangeok 10708, Thasora
T SR Sude BERE Fax JGED 2.2 BBLS oh 5
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NSC-TISITIS 17625
CALIBRATION D061

Calibration Report Calibration Report

Certificate No.: 2500116-001-01 Certificate No.: 2500116-001-01
Equipment: CHAMBER. (Hot Air Cven) Equipmant: CHAMBER (ot Air Oven)
Model: UF55 Serigi No,:  B216.1666 Modal: LFs5 Serigl No.:  B216.1668
Resolution: 01 T 1D No.: UAE.WAQ.027/2553 Resolution: ['B I 1D No.: UAE.WAD.027/2559
Manafacture: MEMMERT Manufacturer: MEMMERT
Date of Calibration: 8 October 2024 Page 203 Date of Calibratian: 8 October 2024 Page3efd
Calibration point: 104.0,140.0 800 1860 °C
Lacation: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD. Calibration resuit:
1 o
Environment Condition: Ambient Tempeature (303 = 1 ) %C Calibration | Temperature | Relative | Line Voitage
it Homidity (%! Vo]
Relative Humidity { 5 %1 )% Condition va ¥ ) hvl) -
Line Voltage (20 % 3 ) vek Ll L) >4 2270
| max 312 56 2320
Tablet : Reporting of Temperature =i
T
o " - Calibration | Measured Temperature {°C) @ Sensor No,
Candlt!nn of this results of Calibration: point (Sensor No.9 Is REF) i Uncertainty
1. This instrument was calibrated by msert 9 standard thermometer into s chamber and talibratinn according to oy FEY #2 | #3 | #a 75 Y %7 | #B —‘# 'y +(°C) |
W-TE-014 Based on TLAS G-20-1/02-08 (F): Guidelines for Calibration and Checks of Temperature Controlled Endlosures. 105.0 105,89 | 10366 | 103.88 | 103.89 | 104.40 | 103.98 | 103.70 | 104.1C | 104.15 053
- The temperature scale used was tased on I75 - 90. 140.0 139.85 | 139.53 | 139.87 | 139.88 | 140.67 | 140.00 | 139.6¢ | #4625 [ 146.23 073
- All data show below wiere final values and the Initial data may be obtained upon request. 180.0 17963 | 179.22 | 179.71 | 179.76 | 181.03 | 180.06 | 179.41 | 180.67 | 18039 0.90
2. Reference Standard Instrument : . Table 2 : Reparting of Characterization Result
| Instrument Model Serial No./ID No. | Certificate No. Due Date Through UUC* Setting | UUCY Reading {°C) Stability Uniformity Overall Variation |
T v 1 o L H 04 0,
i 349724 HY57003188 C MIN MAX Average + (°C] ! C] | C)
Digital TE 67048601 | @ounezozs | NATIONALFOOD o) | c) o) c)
with sensor RTD Q120 209 KTOR701.708 | .\ INSTITUTE f 1050 104.6 104.0 104 0 0.15 0.49 0.88
3. This certficate is traceable to Intermational System of Urits (S1 Units). 1400 1400 | 1400 ) 0.13 021 L2
1 )
4, This certificate was certified only for the instrument we calibrated. 1800 180.0 1828 [E1] s i 15
5. This result of calibration was found accurate as shown on date and place of catibeation only. . . i . - N
6. Condition of Callbrated ltem : Good Note The quoted uncentainty include ™ Stability " and " Loading effect {20% of Temp Uniformity)
VUC Description : UUC* = Unit Under Catibration
scription ¢ Stabiity = One-half of the greatest maximum ditterence of measured femperatures at any one sensars,
Time of Record 1 Hour 9 Minute At 104.0,140.0 and 180.0 °C

for at least half an hour afier reaching steady state.

Frgsh air Dpwper ;- Ongn Postin Uniformity = The manmum gifference of measured temperatuegs at any sensors and the measured
Clee Fan |9 temperatuse at the reference location which are observed at the same bme.
Not Availzble

Overall Vanation = The diference of the maximum and minimum measured temperatures througout observation time.
7. Result of Calibration :

Without adjustment D Atter adjustment.

The report uncertainty of measurement was based on standard uncertainty muitiplied by coverage factor k= 2, providing 2
ﬁ/ level of confidence of approsimately 95 3t.

~mn=aenan B0 -mnmee -

FC5-012 Revisien: 01 Date: 20-09-65 F-CS-012 Revison: 01 Date: 20-09-65
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Agient
Agitent Agilent 7890 GC Preventive Maintenance Checklist Crgsil-‘ib
CrossLab
it Introduction

Agilent Crosslab Start Up Services

Customer information

Ag E ; ent 7890 G as Chfﬁ n}atog raph » Customers should provide all necessary operating supplies upon request of the engineer.
= A cystomer representative should be avallable to the engineer while performing the preventive
Preventive Maintenance Checklist .

= Any parts, not included in the Parts Lists section of this document, are not part of the

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

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

Important Customer Web Links

»  Far more information about Agifent Technologles services, please visit our website using the

following URL: hitp://www.agilent.com/s P l repair
Agilent Preventive Maintenance provides factory service for your analyticel i 10 assure « The Agilent Community is an excellent place 10 get answers, collaborate with others about
reliable operation and the accuracy of your results. applications and Agilent products, and find in-depth documents and videos refevant to Agilent
Visit 5:// .agllent. .

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

o Toaccess Agilent University, visit hitp://www.agilent.com/crosslab/university/ to Jeam about
training optlons, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine yaur best options.

»  Auseful Agilent Resource Center web page Is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https://www.agilent.com/en-us/agilentresources.

e Need technical support, FAQs, supplies? — visit our Support Home page
hitp://www.agilent.com/search/support.

* Videos about specific preparation requirements for your instrument can be found by searching ihe
Aglient YouTube channel at https://www.youtube.com/user/agilent.
s 7B90B Manuals are aisc availeble on Agileat.com:
]
htips.//www.agilent.com/cs/library/usermanuals/public/78908_Safety.pdf
o Installation and First Startup

ntips:// agilent. Y ublic/78908_| llation.pdf
o Operation Manual
hitps://www.agilent.com/ Y. ublic/7890B_Operation.pdf

o Maintalning Your GC
https:/fwww.agilent com/es/library/usermanuals/public/G3430-
90052%2078908_Maintaining%20Guide.pdf

Revision: 2.00, issued: December 30, 2020

Agile Document Number: D0007063

DE number: 44166.7507222222 Page 2_ of 9
© Agilent Technologies, Inc. 2020
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Agilent
Agilent 7890 GC Freventive Maintenance Checklist Cross"ab
From bight o Ourase:

Service Engineer's Responsibilities

Contact the customer and ensu
maintenarce visit,

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

Gomplete empty fields with the relevant information,

Complete the relevant checkboxes in the checkllst using elther a "X” o tick mark *v*.

Check “Section not applicable” check boxes to indicate services/tasks not dellvered, as appropriate.
* Complete the Preventive Maintenance service in the order of the tagks fisted.

* Complete the Service Review section together with the customer,

» Complete the fields for Page numbers at the foat of each selected page

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

«  Ask the customer to slgn the Service Completion section including the customer’s and your
signature.

re that all necessary supplies are available before the preventive

Additional Instruction Notes

*  Check for any active service notes for this unit. If there are any applicable “Safety” or "Modification

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

* Do not implement firmware updates, unless you 9et appraval from the customer angd are sure that
they are compatible with the instrument eontrol software,

Revision: 2.00, Issued: December 30, 2020
Agle Document Number: D0007063

DE number. 44166.7597222222 Page 3 of 9 - Agilent
© Agilent Technologies, inc. 2020
'
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Agilent
Agilent 7890 GC Preventive Maintenance Checklist CrOSSLab
From esght 1o Oucons

Preventive Maintenance Procedure

Clean and inspect GC

W Unplug power cord from the power source.
@ Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.

U Inspect internal connectors for proper contact and placement,

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

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

@ Verify oven intak t flap bly is operating ly while heating and cooling the oven

Inlet and detector consumable replacement

@ Fortheinlets installed, perform Injet maintenance as defined in the 7890 manugl -
GC" - for the inlet(s) installed.

@ Replace the split vent trap cartridge filter on units with theseinlets: Split/Splitless Capillary (SSL),
Multi-Made Inlet (MiMi), Programmed Temperature Vaporizer (PTV), Volatiles Interface v,

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

@ Ifthe GC Includes a Flame lonization Detector (FID), replace the fet. If the ignitor shows any bulldup of

sample or corrosion, replace the ignitor. Examine the FID collecter and castle assemblies for
ination - clean as

“Maintatning Your

Y.

Zero Sensors and Leak test

@ Zero all pressure sensors per the procedure in the 7890 “Advanced User Guide”.

4 Perform inlet pressure decay test(s) as defined in the 7890 "Troubleshooting Manuat*,
Ifthe PMis done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used far the PM.

@ Record if test passed o failed in the results table,

Revision: 2.00, (ssued: December 30, 2020

Agile Docurnent Number: DO207063

DE number: 44166.7597222202 Page 5_ of Q_
© Agilent Technologies, Inc. 2020
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CrbssLab

i From weight te Qutoee
Agilent 7850 6C Preventive Maintenance Checklist
System Information —
i i i ched instead of compl
i i ent configuration report is attal
@ Check this box if an instrum
below. . B |
e — !
T T T T TeN1021007 |
instrument System Name and ID - -
tnatrument System sitoand | tnstument Room R 3
Locetion = - - B -
. == T List the Serial Numbers of each
e e | g;l“ﬂn Serial Num |
s stem bers t B
Component Product Num! - ! componer
e N CN11021007
1. G3440A - -

i:z. === '|

Preparation

ith the customer before starting.

Discuss any specific issues w mments.

ded problems and col

i instrument logbook for recor P :

Rewe::r:r:em control settings before starting the prcce:ure
::-fecvm a general inspection of the system for cleaniiness.

ies, sensars efc. .
jon of parts, assemblies, sensors ¢ urrent Service Notes.
Chgghfor PTOP: : "r‘es::u‘:::‘l ins*!a'l);ﬁun of components, settings as defined by ¢
Check system for

Check for required firmware updates and ve ith customers if they would like tham Instailed.
updates and verify Wi

Before starting the following procedures, reco d the Detector Signal Output{s) in the resul ts table. If

e GC is tun or in a service mode, comparing the ar cutp efore a

the GC is tumed OFF i ring the detector cutputs b and after the

service is not possible.

EENERREAR

1 30,2020
jon: 2.00, Issued; December 30,
';Z;/Ileleocumem Number DOD07063 poge 4 o4 9
DE number: 44166.7597222222
® Agilent Technologies, Inc. 2020

enensluemuny

Agilent
Crosstab
st Froem bngight to Darsme
Agilent 7890 GC Preventive Maintenance Checklis!

ALS Maintenance

Section NOT applicable 6C, tray, and injectars.

g Check all cabling and configuration settings b:!;ﬂe:n
@ Vacuum or remove any dust, espeially around fans.
ion of all fans.
@ Check operation of -
e oo P“‘“’;g:' ‘:‘P:::l‘:’:uppm — clean if necessary
'h operation of the
@ Check for smootl

Restore Instrument e
Restore the narmal operating conditions or customer metno

esto
et i for 15 minutes

stemn with carrier flow fo ) N

o e 1::;2 system, then restore the normal operating conrfht:‘:?: e
a B:tke :qulllbration, ¢check and record the post PM detector sig
@ After
a

he Browser interface or Data
@

esults shi be similar or lower than the detector o 5 recorded prior to PM.
utputs recordes M.
Results should be similar h: d i

Perform a chemical checkout. If this is a rof f both the ALS and the GC.

applicable. This will act as a final checkaut o N
i { ualification proc
Service is performed priorto a qualification service, then use the q
: If the PM Service "
':sm:gulde for final instrument set up and checkou

: 30,2020
ision: 2.00, Issued: December 30,
i;;’l‘es ISgcumen:t Number: DO007063 page 6 o 9
DE number: 44166.7587222222
® Agilent Technologies. inc. 2020
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Agilent 7830 GC Preventive Maintenance Checklist

Signature Page

Service Review

Attach avaitable reports/printouts of all tests to this documentatian.
Record the Preventive Maintenance service activity in the customer's records/lagbook.
Update/reset counters as

bex or it inthe

Describe Smart Alerts 1o the customer.
Install Smart Alerts if requested.

000 SR80 QR

7890 GC Test Results Table

Cré&iLab

From gt v e

Affiix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Enginear Comments section If there are additional comments.
Review with the customer this service, parts replaced, and test results obtained.

If the instrument? firmware wes updated, record the details of the change in the Service Engineer's
C if 1Q records.
Supply the customer with a copy of the Smart Alerts flyer.

Datector Signal Outputs Before PM Service | After PM Service |
Frant detector output NA. NA.
| Back detector output NA. 22.0
AUX detectar output NA. NA.
Pragsure decay test = Expectad test resuli_| Actual test result
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test ! PasR NA.
Revision: 2.00, Issued: December 30, 2020
Agile Docurnent Nurnber. DOO07063
DE number: 44166,7597222222 Page I of 9
© Agilent Technelogies, Inc 2020
'
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Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer Comments

CrossLab

Fiom gt Dot

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

Service Completion
Service request number 6006748380

Agilent sig

Total number of pages in this d:

Revision: 2,00, Issued: December 30, 2020
Agile Docurnent Number: 0007063

DE number: 44166.7597222222

© Agilent Technolegiss, Inc. 2020

Date service 21Feb2024
Phuwanai Yoktragul Customer si
9
Page 9 of _9
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CrossLab

Agllent 7890 GC Preventive Maintenance Checklist jayecomedl

7890 Parts List Table
The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the

St has & p! set of your may use the customer's consumables.
| Product or
miodel# where | Quantity

| Partd - Part number usad d
| SSL Capiltary Intet PM kit, Splilless 5188-6497 7890A/8 1

§SL Capillery Infet PM kit, split 5188-6496 7890A/8

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

Washer

SSL Capillary Ultra Inert Inlet Splitiess Liner - 5§190-2293 7890A/8
| Single taper with Glass Wool

SSL Capiilary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7B90A/B

Spiit Liner -

with Glass Wool

PP Inlet PM kit 5188-6498 7890A/B

Split vent trap PM kit, single cartridge (for MMI, | 51886495 78S0A/B

PTV & VI)

MM Cleaning Kit G3510-60820 783%0A/B

PTV Septumless Head Rebuild Kit 51829747 7890A/B

PTV Septumless Head Teflon Guide 5182-9748 7830A/B

Ignitor (glow plug) assembly with O-ing
FID Caliector Rebuild/Cleaning Kit

19231-60680 7890A/B 1
G1531-6700C 7890A/B

Standard 0 1-inch FID Jet for capillary FID base | G1531-80860 7¢90A/B 1
High Temperature .018-inch FID Jet far capillary | G1531-80620 7890A/B
FID base

Standesd .018-inch FID Jet for packed column 1871C-20119 789CA/B

with packed FID base

Standard .011-inch FID Jet for capillary column | 19244-80586C 7890A/8

with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80622 7890A/B
calumn with p ble FID base

NPD Jet, universal fit, .011-inch ID

G1534-8058C 7890A/B

NPD Jet, universal fit, .014-nch ID Extended 61634-20590 78904/

|t
SSL Capillary Ultra Inert Inlet Gold Seal with 5180-6144 7890A/B
Washe:
SSL. Capillary U'tra Inert Inlet Splitless Liner - §190-2293 789GA/B

Single taper with Glass Wool
#F|D Collecter Replacement Kit, If needed

G1531-67001 7830A/B

Revision: 2.00, Issued: Cecember 30,2020
Agile Document Number. DOD07063

DE number: 44166.7597222222
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"~ PinAAcle 900H

Preventive Maintenance Repor

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

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 14-May-2024




PirdAcle 900F Preventive Maintenance (PM) Component List

Company Name: United Analyst and Engineering Consultant Co,, LTD. |
1 Cornponent / Specific Mode! Serial # Configuration Notes
Address i |
tl it on): | 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260 - .
t | | PInAACle200F PFB520031902 | SyngistixV .4.0.1.1935
Serial Number: PF | ™ ; 20f2 — — 1
- = l L Teleph Fias100(New Install} 100524040501 | |
Customer Name one 1 |
[ applicablel [ | K Yainda l | 095-5580049 |
Customsr Support | K Chayanan Servicy OFger WO0-02787590 |
. Engineer Name; . e Number: | S ——— S —
Next PM Due
Date PM Performed: i
{Do-MMM-YYYY) . A4-May:2024 Date: o Parts Lists
{ooMaerey]
Standard Labor Hours to Complete PM : | 5 hours Parts Included with the PM
= e Part Number {if ;i
™ applicable) o ption Quantity
| PartNumber Release | PublicationDate | » o — re—
{ an Filters
| 09370145 Rev.9 A January 2018 é N3160156 O-RIng Klts for Sampling Introduction { Stainless Steels Nebullzer) |N/A
N3160157 O-Ring Kits for Sampling Introduction { Plastic Nebulizer) INJA
Scope N9301714 Replacement Acetylene Filter Cartridge | N/A
The purpose of this PM istoensure the continued functionality of the PinAAcle B0OF by inspecting and +
replating any wom ar damaged parts. This service should only be performed by a trained representative of THOO1022 Replacement Air Fllter Cartridge IN/A
PerkinElmer. < *
The should save their PM begins. e e
General Instructions: o for PM
The customer must provide the engineer data to recent prior to T
ﬁw’:‘;‘s‘;‘:&’tim the customer before making any changes that may affect the customer's analysis or calibration, Fart Number, Desaiption Quality | Batch/loty | Expired Date
including a pof system dats fles. {if applicable) | P
The completed document shauld be signed by an i i and customer ive and left with .
the customer. N9300183 1000 mg/L Copper Standard | AR | 27-39cuM1 Apr 2025
Update the PM sticker and instrument logbook as required.
Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved. dd | and dard: d for PM (C
No part of this may be In any form or translated into any language without the
prior, written permission of PerkinEimer, Inc
Copyright © 3013 PerkinEimer, Inc. Part Number (if Description hilot §
applicable) Date {vwmp
Trademarks |
Registered names, trademarks, etc. used in this dotument, even when not specifically marked as such, are protected N/A DI Water 250 ml. AR AR
by taw. i is 3 registered of i Inc. All cther and reglstered
not owned by PerkinEImer, Inc. or its subsidiaries that are deplcted herein are the property of thelr respective owners. . _NA L] 20w, AR AN, —
Except as specifically set farth In fts terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.
PerkinElmer shall not be liable for incidental ar cansequentlal damages in cannection with the furnishing or use of
this document.
|PinAActe 900F Preventive Maintenance Report (PM) Poge 1of7 | |PinAAclc 900F Preventive Mintenance Report (PM) Page20f7 |
ienanslummuny
.
waeslumaunu
l Addtional Tools Reguired for PM i
— — Procedure Checklist
| Eetumber i Description l Quantity I Serial # [
| {Hf applicable) ) i ¥ f Use (v ) to check off those steps In the checkfist that have been completed.
N1013000 i 0.2ANeutral density filter . 1 ‘ 101N0089015 1. General:
N1013002 i 10ANeutral density filter 1 101ND0OB9015 ! Review the i with the and any recent
03030997 System 2 EDL Driver 1 03030997 | problems.
N3050605 = As System 2EDL - E - 1' _' T 16148 | |4} Inspect the customer (og book and make any appropriate PM entries.
! L — ¥l perform general inspection of system for cleanliness.
N3050121 | Cu Lumina HCL 4 1 060419-030180
T P =y 1 2. PCInstrument Software:
N3050109 Ba Lumina HCL | 1 061212-020041 |
1 — —_— ¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.
N3050139 K Lumina HCL 1 i 030819-010130
N3050152 | Ni Lumina HCL 1 | 052719020020 3. Mechanical:
4} Inspect and clean all fans and filters. Replace fitters if necessary
4] Inspect all gas lines for leaks and/or wear. Replace if needed.
P] Clean exterior of the instrument.
4] Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Y Check burner head dimensions with the feeler [gauge as stated in the Hardware Guide in the
Maintenance chapter section on clearing the burner head and checking sloth width.
Replace if out of specification
Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
&) Check the drain system for signs of wear. Replace worn or damaged parts.
[} Visually chack for praper flame conditions when igniting the Air-C2H2 and N20-C2H2 flares
(if applicable).
4. Electrical:
¥ Inspect PC hoards. Clean if necessary.
4} Carefully check all internal and external cable connections.
¥ Check instrument firmware revisions upgrade to current levels {if necessary)
P Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer 8M Log Viewer,
5. Optics:
# Inspect and clean the sample compartment windows, if needed.
[} Inspect optics. Clean ar replace if necessary,
6. Gasses:
) Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4} Verify that the acetylene filter and air filter element is dry. Replace if necessary.
!PinAAcle 900F Preventive Maintenance Report (FM) Page 3 of 7 I l PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 I
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7. Flame Interdock Check:
Description: Check to ensure that all safety interfocks are closed.
Parameter Specification Test Results PassfFall
Flame Senser Alr/C;H; Flame correctly shuts down Active Passed
Draln Sensor Alr/C,H, Flame correctly shutsdown | Active Passed
Nebulizer Sensor Air/C3Hz Flame correctly shuts dawn Active Passed
CaH, Pressure Sensor Alr/C;H, Flame correctly shuts down | Active Passed
Alr Pressure Sensor Alr/C;H, Flame correctly shuts down Active Passed
Chaesing Nitrous Oxide as the oxidant .
Buener Haad Jensor should trigger an interlock shuts down Active =
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Description: Ensures that the detector is linear in the Visible Range.
T
Certificate Value
Parameter Specifieation & 25516 nm Abs) Test Aesults Pass/Fall
LOANDFMer | ¢S¥fromcert. | 10143 |Passed
0.2ANDFiter | +S%fromCert. | 01966 Passed
8.2 Baseline Noise at 1.0 Absorbance with Borium
Description: Ensures that a high absorbance will not praduce excessive noise.
Parameter Specification Results PasafFall
Standard Deviation £0.010 0,002 Passed i
8.3 AA Baseline Noise with Copper
Deseription: Check baseline noise.
Resuits Pass/Fall E
Standand Deviation by 0.0002 Passed
| PinAAcle 900F Preventive Maknienance Report (PM) PageSof7 |
ensslumun
Additional Comments
& the PM
Review
The checks and if tests for PinAAde 900F have
been completed.
This PlnAAcle S00F Passes E] Falls O the
Review of Preventive Maintenance:
Authorized PerkinElmer Representative: Date:
Chamomar. A& g o
W . (DD-MMM-rrYTY
Authorized Customer Representativef_ Date:
A) \2\)0%@/] 14-May-2024
| & 5 1DD-MMM- P
o
| PinAAcle 500F Preventive Maintenance Report (PM) Page7of 7 |
LenEIsLIRIUNN

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to for Background
Parameter Spedification Results Pass/Fail
Standard Deviation ST 0.000 Passed

8.5 AA-BG Baseline Noise with Copper

: Ensures that backgs correction does not produce excessive nolse.
Parameter Specification Results PassfFall
Standard Deviation s00e 0002 Passed

8.6 AA-BG Baseline Noise with Arsenic

D Ensures that backgr does not produce excessive nolse at a low
wavelength.
Parameter Specification Resubs Pass/Fall
Standard Deviation Fpes 00022 Passed |
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
T
Standard Copper Sensitivity Specification ! Results {Abs.) ! Pass/Fail
5 mg/fL Sensitivity 55 Neb {if applicable) >0.250 Abs. N/A ! Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >2250 Abi 08005 |Passed
10. Review:
] Review with the customer PM work performed,
#] Review with the customer routine mafntenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
] attach PM sticker.
| PinAActe 500F Preventive Maintenance Report (PM) Page6of7 |
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Agilent Crosslab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent
Crosslab

brtgs ight 1 Catoe

Agilent Preventive Maintenance provides factory recommended service for your analyticat
instruments 10 assure reliable operaticn and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime

and keep your systems operating &t their peak performance.

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

Revision: A.02, issued, 21 January 2022

Eosument Nurrter: GE014-50675
© Agilem: Technologies, Inc. 2022
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Agilent CAwlem §
Aglent 5109, 511G Preventive Maintenance Cheeklist C rﬂ SS i“a b Agilent 5100, 5717 Prevertive Malntznance Chiecklist {O SS $ s 3 b
fean gt 2 Outzome

Eqom lesight o (umoma
introduction important Customer Web Links
¢ Toaccess Agilent University, visitfytz,fw o nr - “varey/ to tearn about
I ink . training options, which include online, classroom and ensite del wery A tra:mm specialist can
ustomer information waork directly with you to help detenmine your bes options.
* Customers should provide all necessary aperating supplies upon requast of the engineer. . To access the Agllem Resource Center web page, visitit' » Yanhen

The following information topics are available:

s Agustomer representative should be available 1o the engineer while performing the preventive
mainienanece procedures. Customers are responsible for regular maintenance and are +  Sampie Prep and Cortanment
encouraged to cbserve the service representative.

B - , e 4 = i Stal i
s Any parts not included i the Parts Lists section of this documnent are not part of the Cesnicel Stendarcis
recommended Preventive Maintenance service nor are they included in the price of this Analysis
service,
= If asystem requires the use of extra or special procedures and/or parts for the maintenance Service and Suppont
service. then these musl be ordered separately and charged as a repair, which may incur Application Workfiows
additional costs. ;

* For customers using HF applications, the instzument should be returned to its standard «  The Agilent Community is an excellent place to get answers, collaborate with others about
sample intraduction system, apolications and Agilent prodLClS. and find |n~dep1h documents and videos relevant to Agilent
technologies. Visiti | 15+ k 3

» Videos about specific preparation requirements for your mstrument can be founu by
searching the Agilent YouTube channel at* SRS &

» Needto place a service cafl? v

Pevisian A 02, Issuec: 21 Jamsary 202% A PO . Revision: A 02, lssued 21 January Q022 s N
Decument Numbes: 5601430075 ' ol W Ag“ent Bosument Number: €R974 99675 K94 Agllent
& Aglens Techaologies, Inc. 202% B © Aglent Techriologies, Inc. 2022 LS
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Agllent Aqﬂent
agilent 5190, 5116 Preventive Maintenance Cheokl'st C{ QSS Agrlert 5109, 5110 Preventive Mantenance Checidist fGSS E_u !.}

Fror Isighs 1o Dower? Frovs £ gt 3 Ouicome

Service Enginesr's Responsibiities Instrument Maintenance
» Contact the custormer and ensure that all necessary supplies are available before the
preventive maintenance visit. System information

« Only select those pages that relate to the system or moduie being serviced.
O Check this box if an instrument configuration report is attached instead of completing the

» Complete empty fields with the relevant information. table.
omplete the relevant checkboxes in the checkiist using either @ “X” or tick mark *v*.
+ Compl S 10 Gae checkis] 9 instrument-System Mame and 1D SN VON 1L9-0%8
« Check "Service not applicable” check boxes to indicate services/tasks not delivered, as - i -
appropriate. lnslrument System Site und Locallon C Ueited fwmgd 5 L and T : e sney
» Complete the Preventive Maintenance services in the most Jogical order relevant to the TN . = o
individual system service in the order of the tasks listed. List Systern Component Product Numbers List the Serial Numbers of each Component
+ Complete the Service Review section together with the customer. 1 f}x wngh 3800y
. 2
o Complete the fields for page numbers a1 the foct of each selected page
3
»  Add relevart page numbers to selected pages and complete the total number of pages field in 1
the Service Completion section )
5.
» Ask the customer to sign the Service Verification section including the customer's and your s
signature. "
7
£
9.
ICP-OES Configuration Table Clrcle the type or write in the type «f other
Nezbulizer Type : SeaSpyEy@ Conikal | Other
Soray Charber § Cyclonic Sirgfe Pass K yclunic Double Pas3) Other
Torch Radial@ Otrer
Toren Type Gre Prece Se}nib;@ﬁxa@q Eully Desnoutanie | Othes
Injector Dismeter 2.4mm @E@ 1.4 | 0.6 Otfier
i
Injector Material \Quart}l Ceramic | Other
Rewisicn A.02. Jssued: 21 January 2622 N 4",&;" . Revision: A 07, fssued 21 danuary 2022 "”.i.'( -
Documest Number. GE014-99075 oagedcor B s W Agl lent Documen Nuislber: G8014:90675 ¢ I T A0 Ag ilent
@ Aglent Technolagies, inc. 2022 e, © Agent Teshnologies, 1ac. 2022 St
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Agilent ,
Aglent 5100, 5116 Prevensive Maintenance Chacklis! C rOSS Lab

From Iesichz e Cocome.

Preparation

o]
]
]
[a]
@
&

Discuss any specific issues with the custamer befors starting

Review the instrument logbeiok for recorded problerms and comments,

Save instrument controi settings before starting the pracedure.

Perform a general inspection of the system for cleaniness.

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

Check system ‘or required installaticn of components and implementation of Service Notes

Check for required firmware/software updates and verify with custorners if they would Ike
them installed

[ For HF application systems, if standard sample introduction system was not installad, ask the
cuslomer 10 nstail it 1%

Ask the customar to remove any samples from the ICP-DES sample intraduction area, alitc
sampler or around the ICP-0ES.

Revision: AD2, Issuss. 21 Jaruary 2022
Document Numbar: G8114-90G75
& Agilent Technclogies, tnc. 7022
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Agilent N
Agilent 53100, 5710 Freventive Maintznance Check! st C rOSS i..& 9

From: Josight 16 Qoo

8PS 3 Auto Sampler

IZ’ Service not applicable

Pawer cycle the autosampler and ver.fy successful initialization
inspect X and Z axis belts for wear. Replace is necessary.
Clean X and Z ax's slide snafts.

cooo

Using custorner's racks and the Agiient software move the sample probe to the 4 cutermost
corners and rinse port, ensure that the probe is approximately centered in the vial,

8PS 4 Auto sampler

7 Servicenat applicable

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

Clean the autc sampler cover panels, if cover kit is Installed, with domestic window clearer.
Check the X-axis and Z-axis drive belts for cracks, splits, darnaged teeth, excessive

fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axs FFC cabiles for cracks, incomect positioning, damaged
edges or damaged connectors.

Pump Tubing Replacement. Replace penstakic purnp tubing. Replace all tubing that goes
from the rinse station to the pump &nd from the pump to the waste/rinse bottles

Test using customer's tray and move the sample probe 10 the sample vial 1, wash vial and
rinse port and ensure that the nrobe is centered in the vial. If not use cahbration wizard and
calibrate the position.

O 0o O oo

AVE 4, 6, 7 Advanced Vaive System

E]/ Service not applicable

O Replace valve rotor seal

0 Check fittings for signs of feaks

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

Revision £ 02, Issued: 21 Jantury 2622 PR “gby’ -
Dicument Number, GED14-80073 sagebof T Agl lent
© Agilent Technolog a3, inc. 2622 St
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Aglent £193, §710 Preventive Mamnterance Chacklist

1 Jutsome

Preventive Maintenance Procedures

Record Pre-Pi instrumenti performance
@ Run instrurmenl Performance test
@ Record results in Instrument Performance Tesl Results Table — Pre-Pi.

Clean and inspect ICP-QES system

Look for any obvious externel damiage or problemns
ingpect water coohing hoses, gas lines and power carc tor excessive wear or damage.

Pertorm a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

[

&8

Inspect sample introduction componerits and recerd any required maintenance in the Service
Engineer Comments and notify the customer as the required zctions required.

Record the instrument aperating conditions in the iICP-OES Siatus Results Table.

Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-pptics window for SYOV and VDV msiraments

Cherk exhaust flow for the correct positive extractian a1 the exhaust duct 1o insure they meet
minmum specifications,

Replace air inlet dust filter,
Replace high capacity air inlet dust fiter element if instalied. 1 &
Remove and clean instrument water inlet filter

moE &easn

Agilent Water Recircuiator

[0 Service not applicable

Drain cooling fluid and remove any particles from the chiller reservoir
ET Remove, clean and reinstall water inlet metal mech filter if present.
G Re fil with Agitent Cool Clear coating fluid.

Clean the cooling systern Air filter and the condenser.

fon AD2, Issuss 21 Jarary 2023 » N =
rmiber: G801460675 oagr Yol TR Ag 1 'ent
& Acllent Techaologies, inc. 2072 DIRN

ienanslueun

Agilent
Agilent §100, 5710 Frevertive Maintenance Chanklist C{GSS{_ab

Feom fsght in Qe

ICP-0OES adjustment

& Check position of Zn peak, adjust if reguired

¥ Check Argon Ratio, adjust to specified valus if required
Perform Detector Calibratior.

1A Perform Instrumerit Calibratior.

Record Post-PM instrument performance

B Run Instrument Performance test.
© Record results in instrurnent Performance Test Resuits Table - Post PM.
& For systems using ICP Expent version 7.3 and above, run the following Instrumend tests

Subsystem Communications Test
Air Flow

Water Flow

Gas Flows

RF Generator

Camera Test

[ Optics Test

@ Nebulizer Test

BEEBEREE

@ Record the resut in the instrument Test Results Table

Revig:on ACG2. lssued: 21 January 2022
Document Numbsr G8014-90075
® Agilent Tecknologies, ine. 2022

-4, Agilent
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Free tesighs i Mutsome

Agilert 5100, 5110 Prevenitive Maintenance Checklist

Restore Instrument

[ For HF applications, ask the customer to reinstall their sample introduction system. if
& Leave sysiem in an idle state: on and purging.
i Guidance: If the PM service is performed prior ta a quafification service, than use the
aualification procegure as @ guide for final instrument set up and checkous.

Service Review

@ Attach availeble reports/printouts of all tests 1o this documentation.

o Record the Praventive Maintenance service activity in the customer’s recards/lagbook.

i Record the P event in the Smart Alerts loghoak, if applicable.

al Update/reset instrument maintenance counters as appropriate.

B Affix the PM sticker to the syster orinstrument logbook based on the cuslomer's request.
e Corrplete the Service Engineer Comments section if there are additional comments.

'* Review this service, parts replaced, and test results cbtained with the custamer

= if the instrument firmware was updsted, record the details of the change in the Service
Engineer's Comments box. Sysiems in a compliant environment may need additional
, documentation.

ﬁ Complete the Signature Page with both Service Engi and C ig
Rewio. o AD2, Ssuid: 21 Jzruary 2022 i .
Dovsmers Nepeer GEE1L0T5 “}, j Agl lent
& Agilerst Technalagies, Inc. 2022 &
'
lenanslumuny
Agllent
Agient 5100, 5110 Freventive Maintenance Checklist i g‘(} 88 éag's

fr. « besight 13 Cutzoma

ICP-OES Status Results Table

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

Measurement

Standby Mode Plasma On

.M;insVoltage__;_ - B TR o VAC | VAC

Mains Current .64t Ay 5,108 __A
I < 118 T

| r Flow (sensor speed} — LT Hz | LD Hz

| Plasmz Exhaust Temperature [ No measurernent £33y c ;

| Water Flaw Osciliatar Ne measurement n, 34 - L;‘.n ;
Water Flow Detector 8% Lamin T 0. ; B _L/ﬂ; i
Wster "~let Temperature ney 3 ‘c ! ne % o
Polychiemator Temperature 5.0 35.0 €
CCD Temperature - A0 °C
Thermal Stabilizer 380 'c 24 ‘c ;

i Argan Supp!y:r:asur: T aq — %Pa |
Purgs Gas Supply Fressure*1 EAL w WPyl Fie & kPa
Option Gas Supply Pressure®l . - o ¥ _\ |
l:ebulizer Flow i Na measurement i '._ )

?e;liz_e.r B_E-Ck Pressure | Ne measurement = 1 &Pz

| Plasma Gizs Flow No measurement L/min I
Aunxiliary Gas Flow | Ne mezastirement A AL Lmin
RF Power No measurernent | . _ c w ;
RF Supply Carrent | Mo me_asuremem I - A [
RF Supply Violtage No measuremant GnA ATE v

+1 if option installed

D e s . Agl lent

: )

@ Agilent Teshnelegies, inc. 2022 ~
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Agiient $100. 5110 Preventive Maintenance Checldist

Test Results

Instrument Performance Test Results Table

Note: These measurements do nat form part of any specification and are for reference only.

Pre PM Sensltlvny Check Post PM Sensitivity Check
Radial Axial ¥ Radial Axtal
e —————— i 1 I = =]
ATIETIMESR | yso0. 4 I atas | avzas ! gegsa
M 257610 RmSRSA | ) ! 4471 | R i i
Al385.152 6m SBR ] 1.5 | ENE PR
| k756,691 rm 53 I i T s l 455

* Avial result is not applicable for GBO16AA, G807 2AA Radial View instruments.

Instrument Test Results Table

Note: The Instrurnent Test restilts are for systems usirig ICP Expert versicn 7.3 and above only,

lnstrumem Test . Result

auhs ystem Communications Test |

At Floer

| Woater Flow

Gas Flows

RF Generator

Camera Tast

Optics Test |

Nebulizer test |

Pevision: A U2, issued 21 January 2022
Document Humber: 68034-90075
@ Agilen: Technelogies, Ixc. 2022

bt A -
»i5 Agilent

naslueuRu

Agilent
CrdssLab

Eree 1 <ight o Detsorve

Agent 5100, 5110 Preventive Malntznance Chech st

Consumed PM Parts

Product or Model# Quantity

Part Description Part Number where used consumed
. . " C8U104 GBOTIA, R
Aial Pre-Optic Window GBO16-68014 CROTAAIGE0 1A H}
Radial Pre-Uptic Window GBDIG-63018 All )l
_ - . Agilent Water
Agilent Coo! Clear Cootant Fluid 5799-0037 Recirculator -
Purge Gas Filter G8I10-60736 Al 1
A nlet filter G8000-68002 All 1
High Capacity Air Filler GEOIO-60T85 Gptionst -
Rotor seal for 6-7 part valve for AVS6/7 (849460002 G84044/GR495 -
Rotor seal for 4 por: vaive for AYS4 G8293-60002 GB493A -
Rinse soluticn to rinse station 2.5mm idx G3410-80123 spse _
Bard cornector 2. 5mm-1.5mm 1D GB4AID-B0124 8PS 4 =
PYC waste tubing 8Bmm od x Smm id, 2m GB410-60122 §PS4 -
Additional Parts may be required from engmeer’s stock:
¥ s drive bt 5410047500 $Ps3 -
Z axis drive belt 5410047400 SPSE -
Penstaltic pump tuding, PYC ScivaFlex, 3 3710049006 sPsa .

pridged,

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

ﬁ Section Not Applicable.

Product or Madel# Quantity
Part Description Part Number where used consumed

Fension: A 02, Issued: 21 January 2022 i
Document Kumber GE014-20676 “f,::':“ Agllent

@ kafent Techolagies, Ine. 2022 3
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Agilent
CrossLab

Free liseght 1 Quamy

Agient 5107, 5110 Freventive Manterawe Check:

Signature Page

Bervice Enginesr Comments {optional)

If there are any specific points you wish to note a¢ part of performing the instaliation or athar
items of :nterest for the customer, pleasa write in this box.

Service Verification

Sernice Request Nurnbe

Lorawines

Service Engineer Name:

P =
Ranupkotn 3
Service Efgneer Signature:

<

Customer Name: n
o Orkong

3
s

Cuu\c’qer S:grimture.

Report Summary
Instrument Mode!
Instrument ID

Instrument Seria! Number
Software Version
Firmware Varsion

Tested By

Test Compieted On

Resul{ Summary

Agllent 5100/5110 VDV ICP-OES

GBO11A/GBO15A
MY18030001
7.3.1.8507

3442

Pre Test_PM_Kanyakomn S.

11/4/2024 9:19:10 AM

Comahotn S fiphem  Gakong
Tetal numdaf of pagas in this document: h
. . .
e o™ - Agilent
« pgilent Technoiogies, lnc 2022 :
'
LOnENT IRIUAY
[Resolution Test Pass
Element Wavelength Specification  Width
N {174.213 am) 5940 898
‘ As (188.980 nm) $8.20 817
€ (193.027 nm) <11.50 8.30
Mo (202.032 nm) £8.20 6.38
‘ Cr {206,158 nm) £13.40 898
| 2n(213.857 nm) $B70 8,80
Pb (220.353 nm) £9.50 7.08
‘ Co (228.615 nm) £17.20 11.67
Ba (230.424 nm) £9.40 7.20
Mn {257.610 nm) <13.30 9.43
Mn (260.568 nm) £20.30 1411
Cr (267.716 nm) s11.00 8.04
Cu (324.754 nm) =25.00 18.97
Cu {327.395 nm) £1420 11.23
Sr (338.071 nm) £33.50 24.30
Ba (455.403 nm) $44.00 3347
’ Sr(460.733 nm) < 36.00 17.23
Ba (493.408 nm) 5 36.00 25.37
| Ba (614.171 nm) S42.00 25.54
Ar (675.283 nm} $74.00 56.51
K (766.491 nm) %80.00 85.86
]
1
e —
Page 2 of 4

tenaslurunu

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped l
Ges Fiows Test Skipped '
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped ‘
Advanced Valve System Test Skipped 5
Resolution Test Pass E
Sensitivity Test Fail
Precision Test Pass
]
|
|
- J
Page 1 of 4
'
tenaslumun
[ Sensitivity Test " Fall
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 104.1 783.0 50.4
Se (196.026 nm} 2410 SRBR 87.6 862.0 797
| Zn (213.857 nm) 214210 SRBR 1500.8 418233 748.0
Pb (220.353 nm) 2460 SRBR 1707 24320 174.8
Mn (257.810 nm) 2 3516.0 SRBR 3915.0 264700.2 4420.C
Al(396.152 nm) 234 SBR 77 48454.6 5563.2
I Ba (493.408 nm) 2340 SBR 459 1966719.7 419038
K (786.481 nm) 218 SBR 57 99038.2 14687.7
Axial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 22080 SRBR 126.5 1498.8 118.0
| Se {196.026 nm) 2150.0 SRBR 1120 17738 197.8
2Zn (206.200 nm) 22340 SRBR 468.0 6784.2 198.7
Zn {213 857 nm) 217430 SRBR 22174 85597.6 1789.7
Cd (214.439 nm) 242270 SRBR 1919.3 68724.6 1236.4
| Pb (220.353 nm) 23200 SRER 3328 7929.5 4990
Mn (257.610 nem) = 10625.C SRBR 74922 9912383 16911.7
Cr {267.716 nm) 21048.0 SRBR 22546 1297066 315C.9
Cu (324.754 nm) 2120 SBR 268 290748.3 10407.5
Al(396.152 nm) 28.0 SBR 107 2113292 18005.0
Ba (493.408 nm) 260.0 SBR 49.3 69564604 1383369
K {766.491 nm) 2240 SBR 281 1385180.2  47996.2
Page3of4
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n

| Precision Test -
Precision Test Pass
| Radial
| Element Waveleng M
| . Value % RSD
| As (188.880 nm) <260 0.73
‘ Se (195.026 nm) $260 0.95
2Zn (213.857 nm) $1.50 031
Pb (220.353 nm) $2.60 073
| Mn (257.810 nm) £1.50 0.39
i Al(396.152 nm) <150 0.39
| Ba(493.408 nm) <150 0.87
K (786.481 nm) <1.50 0.32
| Axial
| Element \ g M
| Value % RSD
As (188.980 nm) <150 121
| Se (196.026 nm) <150 0.84
Zn (206.200 nrm) <1.50 0.56
| Zn (213.857 nm) 5150 0.96
Cd (214.439 nm} <150 0.26
Pb (220.353 nm) <150 0.51
| Mn (257.610 nm) 51.50 .87
| Cr{(267.718 am) £150 022
| Cu(324.754 nm) £150 0.24
| Al (396.152 nm) <150 0.33
| Ba(493.408 nm) £1.50 0.40
| K (766.491 nm) <150 065
|
|
|
|
|
|
Page4of4
v
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'Resolution Tast " Pass
Element Wavelength Specification  Width
N (174.213 nm}) £940 6.97
As (188.980 nm) £820 €.14
C (163.027 nm) = 11.50 8.33
| Mo 202.032 nmy) £8.20 6.33
| Cr{2te.i38 mm) $13.40 9.06
| 2r (213.837 rim) - <870 6.70
| Pb{220.353 nm) - £8.50 7.03
| Co(228.615 nm) $17.20 11.72
Ba (230.424 nm} 5940 732
Mn (257.610 nm) £13.30 9.44
Mn (260.568 nm) <20.30 14.21
| er (267.716 nm) <11.00 7.84
Cu {324.754 nm) $25.00 18.99
Cu (327.395 nm} £14.20 1.27
| sr(338.071 nm) 533.50 24.40
Ba (455.403 nm) <4400 33.50
Sr (460.733 nm) <38.00 17.31
Ba {493.408 nm) £36.00 25.44
| Ba(614.171 nm) £42.00 25.16
| Ar 675.283 nm) £74.00 56.15
| % (766.491 nm) <60.00 65.56
|
|
|
Page2of4
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i Report Summary

Instrument Model Agilent 5100/5110 VDV ICP-OES
Instrument 1D G8011A/GBO15A
| Instrument Serial Number MY 18030001
| Software ! 7.3.1.9507
| 3442
Tected By Post Test_PM_Kanyakorn S.
Test Completed On 11/4/2024 11:07:24 AM
Result Summary
Subsystem Communications Test Pass
Air Flow Test Skipped
Wiater Flow Test Skipped
R it
Gas Flows Test Skipped
Earnnare Versjor -
RF Generator Tes! Skipped
Camera Test Skipped
Oplics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensilivity Test Fail
Precision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
| Radial Axial
Intensity 3184054 3177175
Wavelength ~ 737.212 737.212
|
Page 10of4
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Radial

Element Wavslsngth
As {188.980 nm)

Se (186,026 nm)

Zn (213.857 nm)

Pb {220.353 nm)

Mn {257.610 nm)
A\(396,152 rm)

B2 (493.408 nm)
I-((766A491 nm)

Axial

Elemeant Wavelength

As (18B.980 nm)

Se (196.026 nm)

2Zn (208.20C nm)
| Zn(213.857 nm)
| Cd(214.439 nm)
Pb (220.253 nm}
Mn {257.610 nm)
Cr (267,716 nm)
Cu {324.754 nm)
Ai (386.152 am)
Ba (493.408 nm)
K (766.491 nm)

Specification  Method ~ Ratie

246.0
2410

2 1421.0
246.0

2 351B.0
234
2340
218

Specification  Method  Ratio

2208.0
2159.0
22340
21743.0
242270
23200
2 10625.0
21048.0
219.0
26.0
2600
2240

Standard Blank

SRER 130.6 9771 50.4
SRBR 106.0 9587 70.2
SRER 41248 44037.7 1134

SRBR 207.2 2554.7 136.2

SRBR 13017.8

271846.6 434.7

SBR a7 50615.5 4717.0
SBR 133.7 2069203.0 15358.3
SBR 4.8 100188.5 172355

Standard Blank

SRER 1749 1566.7 73.0
SRBR 167.0 1863.4 1102
SRER 7409 .6836.0 83.1

SRBR 6965.9
SRBR 5781.0

101568.1 211.7
72852.9 168.1

SRBR 501.0 8464.3 267.7

SRBR 3218
SRBR 44248

1006837.8  1044.0
132202.9 880.8

SBR 68.7 302907.8 4345.6
SBR 211 218771.0 9892.3
SBR 2508 7137380.9  28367.3
SBR 453 14350506 310250
Page 30f4
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Precisicn Test Pass
Radial
Fement i} Value % RSD
As (188.980 nm) <260 0.81
Se (196.026 nm) <260 0.98
2Zn (213.857 nm) <180 022
Pb (220.353 nm) <280 0.37
Mn (257.610 nm) 5150 027
Al (396.152 nm) <150 0.25
Ba (483.408 nm) £ 150 0.53
| & (766.491 nm} 5150 0.15
Axial
Seet Value % RSD
As (188.980 nm) €150 08t
Se (166.62% ran} <150 0.65 |
Zn (206.250 &y <150 079
2n (213.857 nrr) 5150 081
Cd (214.439 nm) £1.50 .35
Pb (220.353 nm) =150 0.33 l
Mn (257.610 nm} 5150 1.02
Cr (267.718 nm) $1.50 0.32
Cu (324.754 nmy £1.50 .51
Al (396,152 nm) <150 0.37
A
Ba (493.408 nm) <1.50 0.68
K (766.491 nm) $1.50 074
) N Page 4 of 4
:
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Nebulizer Actual Flow  Back Auxiliary Actual Flow  Back
| Target Fiow Pressure Target Flow Pressure
0.70 070 15465 2.00 200 11092 |
|
| Makeup Actual Flow  Back Plasma Actual Flow  Back |
| Target Fiow Pressure Target Flow Prassure
| 200 200 115.38 18.00 17.97 2948 ‘
|
RF Generator Test Pass |
‘ RF Power Supply Test Passed |
‘ RF Power Supply (v) 128.554
RF Oscillator Test Passed [
| RF Oscillator Frequency 25.834
(MHz)
| Work Coil Current A) 44,660
RF Power Supply Current (a) 1.999
‘ Camera Test Pass

Electronic Offset Test
Dark Current Test
Aray Test

Linearity Test

Integration Time  Standard Deviation Status
(ms)

1000 £.228 Passed
6000 1.168 Passed
5 0.c24 Passed
0118 Passed |
|
|
Page2of2
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| Report Summary

l Instrument Model
Instrument ID

Instrument Serial Number

Software Version

Firmware Version
|
Tested By
Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
GBO11A/GBO15A

MY 18030001

7.3.1.9507

3442

Post Test_PM_Kanyakomn S.
11/4/2024 1:30:15 AM

Subsystem Communications Test Pass
Air Flow Tes! Pass
| Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
| Camera Test Pass
Optics Test Skipped
| Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Alr Flow {relative 75% Air Flow (relative
speed) spesd)
15.00 19.00
| Water Flow Test Pass

RF Water Flow(L/min}  Camera Water Flow Water Inlet Temperature
Limin) °C)

| 130 0.81

20.55

Page 10f2
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Tepurt-Summary
Instrument Model
nzirument 1D

instiument Serial Number
Saftware Version
Firmware Version

Tested By

Test Completed On

IResult Summary

Subsystem Communications Test
Aif Fiow Test

Water Flow Test

Gas Flows Test
RF Generalor Test

Camera Test

Optics Test

Advanced Valve System Test
Resolution Test

Sensitivity Test

Precision Test

Agilent 5100/5110 VDV ICP-OES

G8011A/GBO15A

MY 18030001
7.3.1.9507

3442

change mirror
11/812024 10:35:26 AM

Skipped
Skipped
Skipped
Skipped
Skipped
Skipped
Skipped
Skipped
Pass

Pass
Pass

Page1of4
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[ResolutionTest ]
Element Wavelength Specification  Width
N{174.213 nm) $9.40 879
As (188,980 nm) £820 5.80
| © (193.027 nm) S11.50 815
Mo (202,032 nm) <820 590
Cr(206.158 nm) $13.40 885 ‘
| zn213.857 om) 5870 677
Ph (220.253 nm) <250 661
| co (228,615 nm) s17.20 11.78 ‘
| Ba 230.424 nm) £9.40 7.25
Mn (257.610 nm) <1330 9.47 |
I Mn (260.568 nm) £20.30 14.50 |
Cr(267.716 nm) $11.00 7.91
Cu (324754 nm) <2500 18.72
Cu (327.395 nm} <1420 11.09
S1(338.071 nim) <33.50 2539 ‘
| Ba (455.403 nm) <44.00 33,00
Sr(460.733 nm) $36.00 18.54
Ba (493.408 nm) 536,00 25,74 ‘
Ba (614.171 nm) s42.00 2523 |
| Ar(675.283 nm) $74.00 58,92
| K (766.491 nm) £80.00 63.16 !
|
| |
[
|
|
|
|
| |
|
|
|
|
|
e N —
Page2of 4
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[ Precision Test Pass
Radal
Element Wavelength M
Value % RSD
As (188.980 nm) 52560 156
Se (186.026 nm) 52580 1.16
| 2n (213.857 nm) 5150 0.50
Pb (220.363 nm) 5260 074
Mn (257610 nm) <150 063
‘ Al (396.152 nm) $150 0.54
Ba (493.408 nm) <150 0.78
K (766.481 nm) 5150 044
| Axial
| Element¥ - Value % RSD
As (188.980 nm) <150 0.82
Se (196.026 nm) <150 0.82
[ 2 (206.200 nm) <150 0.35
| zn(213.857 om) <150 034
Cd (214.438 nm) 5150 044
| Pb(220.353 nm) <150 0.48
Mn (257.610 nm) <150 0.83
Cr (267.716 nm) <150 0.53
Cu (324.754 nm) <150 069
| Ar98.152 nm) $150 0.56
| Ba(493.408 am) <150 1.29
K (766.481 nm) 5150 0.74
|
|
|
L B
Page4 of 4
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| Sensitivity Test-

Radial
Element Wavelength Specificalion Msthed  Ratio Standard Blank
As (188.980 nm) 246.0 SRER 1106 8E8.9 543
Se (196.026 nm) 2410 SRBR 88.3 9347 91.3
| 2n (213.857 nm) 214210 SRBR 3535.4 44017.7 153.9
| Pb(220.353 nm) 246.0 SRBR 184.5 24923 158.8
| Mn (257 610 nm) 23518.0 SRBR 11088.6 .249585.3 503.6
Al (396.152 nm) 234 SBR 87 50274.4 §172.0
‘ Ba (493.408 nm) 234.0 SBR 1245 1903164.1  15186.0
K (766.491 nm) =18 SBR 89 A 10041.4 13991.2
Axial
Element Wavélenglh Specification Method  Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 253.3 3744.3 196.3
Se (196.026 nm) 2159.0 SRBR 2067 4199,7 347.2
| 2Zn (208.200 nm) 22340 SRER 823.0 12282.3 1721
2Zn {213.857 nm) 2 1743.0 SRBR 6388.3 157551.5 801.7
| Cd {214.438 nm) 24227.0 SRBR 5069.2 £9873.7 385.2
| Pb(220.353 nm) 23200 SRBR 389.0 10641.1 658.6
| Mn (257.610 nrﬁ) 2 10625.0 SREBR 21190.4 ,985528'7 2153.6
! Cr (267.718 nm) 21048.0 SRBR  -3054.1 131797.6 1811.5
Cu (324.754 nm) z18.0 SER 36.3 ‘301401.4 8082.9
| Al (398.152 nm) 26.0 SBR 10.8 228359.5 19280.5
| Ba (493.408 nm) 280.0 SBR 106.5 B4B0421.5 601228
K (766491 nm) 2240 SBR 302 16398406  52562.1
|
|
Page3of4
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UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

N

Serial No. H 17780278

Soft version : Ver 2.0.7

ROM version Ver2.0.1

Date : 09 July 2024

PM by

Approved by

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 .
1nnaslusiun




Inspection result

Counter
Mamtenance >
TEM STANDARD RESULT JUDGE N i bd i Coyetar Faanea I
1 Self Check 1.1 Heating PASS oK TR o
I Marcar, Exhauet Silaer SrauntimeX 1500y Ll
1.2 Cooling PASS [+ 4
sz 00
1.3 Leak PASS oK Lt 3
14 Optical system PASS OK MRS AR e Car |
15 Dt pass oK Hasarg e Bz sz oeoe  Ce ompses  Oes |
2. Analytical curve inspection({AREA}
2.1 No Pretreatment (Low Conc.) Correlation caefficlent 0.9999 oK
{r})2 0.9930
1w
3. Repeatability{AREA)
3.1 NoPretreatment 100ppb, n=3 1. 99.60 ppb
2. 10184 ppb
3. 10122 ppb
CV.< 5% 1.15% oK
4. Blank Below 1.0 (AREA} 0.1002 oK
s .
oneslaraum wnanslumuny
Title : Preventive Maintenance RA-4500 sn:17780278 |
Date : 2024-07-09
Name : Coax Group
Memo : Calibration Curve 0-10ng
Calib
41 Dimemmeeao
I i

i
g 4 -

123456789100

Self Check

Heat check:PASS!!
Sensor check:PAS!
Leak check:PASS
Sif/Ref che:
Orif

ASS!
t check:PASSI!

SHP

Na. | NAME Note
_1_!100ppb

2_i100ppb
| 3 1100ppb
Statistics = =

No. | NAME jmYL av k]

. il o/}
1_1100ppb 3 100.887 1.15660 115
- .
wnaslumuny

NIFFON INS TRUMENTS CORFDRATION

{ 26, 3degC{05:00] -> 30.3degC[02:29])
( 53- 10= 43

0. 19L /mi

! (Sig:4. 00V Ref:4.02V)

{ 0.0000061 - —0.0000179 = 0.0000240)

tenanslumuny

il mFPoN s TROMENTS: cORPORATION



Title : Preventive Maintenance RA-4500 sn:17780278
Date : 2024-07-09
Nama : Coax Group
Memo * Blank
-
l‘ I i I
SVOL | CVOL DVOL! AREA | MEAS
No. | NAM |
o (NaE i) | ) i) | TON] | fra) | Note
L1 !BlankDI = 01002 00385
[ oom,
n aonos|
1
Fes. 1
. '
onenslamIum

| B

Perkin: miu*

MNIPPON INSTRUMENT $ CORFORATION

Foet: Betme
Component List
. ";2 dwmc Serlat# -1 Version it Notes
FL8500 FL85K22062801 Spectum FL | 1.4.0
R = | = - -
Parts Lists
Test standard Used

Part aenber {if

applicatis) Description

N4202000 LAMP HG/AR

12251365 Sealed Water Cell

'N4202027 Sealed Rhodamine Cell

Additional Tools Required for preventive malntenance

Part Number (if Galibration Dus

applicabls) Description Quantity Serfal § Date vy

Additfonal and for p

Part Number {if Description chilot# | Expiration Date

applicable} Quanttty | Bat * Yy

- = - = = = 1
1
wnmsluauny,.,

[FL 8500 - Preventive Maintenace report |
1
Company Name: United Analyst and Engineering Consultant Co., Ltd. |
- 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District, Phrakk
e District, Bangkok, THAILAND 10260
User Name® Mr.Karnph wo [ WO0-02116940
Telephone Number: 094-623-3880 PM Number: | lof2 W I
]
c“‘wiw";:':’“" Tanapakom T report FL_3017/2023
“PM Performed: ‘Next PM Due Date:
oYYy | 15-Sep-2023 DY) 15-5ep-2024

Scope

The purpose of this praventive maintenance |8 to ensure the continued functionality of the PeriinElmer Fluorescence
by inspecting and i wom or damaged parts, This service should only be performed by a
trained representative of PerkinEimer.

General Instructions:

The customer ide the engi i
Abways check with ti

analysis should ba signed by horized d

praventiva sticker and a5 required.

Copyright Information

This document contsins proprietary information that is protecied by copyright. Al rights are resarved. No part of this
or ransisted Into gny language without the prior, writien permission of

data to recent Instrument prior to starting
befora making any ges that may affect tha customer's

and left with the customer. Update the

may any
PerkinElmer, inc. Copyright © 2009 PerkinElmer, Inc.
Trademarks

Registerad names, rademarks, etc. used in thia document, even when not specifically marked as such, are protecied by law.
PerkinElmer is a regisierad trademark of i Inc. Al gther d registered not owned by
PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respects . Except as i

sot forth in its terms and conditions of sale, PerkinEimer makes no Warranty of any kind with regard to this document,
including, but not limited to, tha implied warrantiss of merchantability and fitness for a particular purpose. ParkinElmer shall
not ba Eable for incidental or damages in with the fumnishing or use of this document.

%
eneslamun,,,
Procedure Checklist
Use (v) to check off those steps in the that have been
1. General:
Review the il with the and any recent

3 Perform general inspection of system for cleanliness.

2. Optical chacks:

o]

Lamp Alignment/Intensity

o]

Sample Compartment Windows
Mirror and Grating Alignment

[ |

Cell Holder Alignment

3. Mechanical:
Physical inspection — Please write any comments in the additional comments section.
Grating Drive Mechanism.

Slit Drive Mechanism.

4, Test:
Refer to Appandix A for the specifications of the instrumant being tested.

Water Raman Spectrum

Actual Vaiue Valldation Critaria
[Raman Peak
Wavalength 397.93 392.0- 402:0{am)
@ water Raman Sensillvity
Actual Value Validation Griteria.
Signal to Nolse 318360.34 = 4000
Dirift 245 <= 10%

esnmﬁﬁqugm




i»

PerkinT oo

FertieBeite

2 Excitation Wavelength Accuracy.
Emission Wavelength Accuracy,

Waveleng! y Actuat Value Validation Criteria
W A 9) Actusl Value Validation Critarin
Accuracy Timit
Targst Peak (nm) {nm)
curacy Limit | 3
Target Peak (nm) (nm) ‘“1"""’ m - (nm)
{nm) Target Peak # 1 3000 300.10 £0.50m
Targat Peak # 1 2538 253.68 205 nm
Target Peak #2 4000 400.06 £0.5nm
Target Paak # 2 3650 38492 £0.50m
Target Peak# 3 500.0 500.19 £0.50m
Target Peak #3 4047 © avsaz +0.5nm
Target Peak # 4 €00.0 600.06 £0.50m
A } Actual Value Valldation Criteria
Target Peak #5 700.0 700.08 £0.50m
Targat Peak (nm} {nm) “"":‘4’"’“{““""'
- (nm) Target Peak # & 800.0 800.10 £05nm
Target Poak #1 6965 B96.81 +0.50m
Target Psak # 2 723 77253 +0.5nm )
Target Poak #3 8263 826.70 £0.50m
jeng ity RSD Validation Griteria
Emission Wavelength Repeatability. Repestbility Limit
Target Peak {nm) tnm} +f- (rum)
Emission Wavelength Rapaatability{Hg) RSD Valldation Critaria Taiout Beak ¥ 3409 0.00 S82nm
Targat Pask (nm) (nm} e [lﬂlllly Limit Target Peak # 2 400.0 0.00 s02nm
Targat Pezk #1 2837 v.002 $02nm TN ROy 0L 0.00 B
Target Peak# 2 3650 0.001 s0.2nm Target Paak# 4 €0.0 .00 S.0Z 0
Target Peak #3 47 0.001 <02nm Target Peak # 5 700.0 0.00 $02n0m
Emission Wavslength Repsatabllity(ar} RSD Valldation Criteria Jargst Paak 4 6 8060 L 502 hon
Target Peak (nm) (nm) K]
- (Rim) @ Stray Light
Target Peak # 1 6965 0.005 $0.2nm — = .
Target Peak #2 ™23 0.002 502nm
Stray Light at 240nm 0.52 <30%
Target Paak # 3 5263 0.003 $0.2nm
Stray Light at 300nm 0.02 <0a%

mnmbimuquw iW"muquages
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TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN) m ;
CORPORATE SERVIC MENT CALINRATIUN AND TESTING SERVICES %oy

5. Accessory {(where applicable): ! t:u (MILLANG BANGKOK 20 zsc;vm nedeas
AN 12714 ALIBRATION 0020
O Micro Plate Reader
O Integrating Sphere
[ Mutti Cell Holder Cert. No.: 24TMS87
D3 water Jacketed Call Holdes = H 3 Page: 10of3
" Certificate of Calibration
B etc. ...Solid Sample Holder...............
6. Review: Equipmant : BOD Incubator
@ Review with the P ] i wark p Manufacturer : ARCO
Review with the routine
Discuss ded pplied ials to have on hand Model : UR-1320
Attach preventive maintenance sticker. Serial No. ;
Updale Logbook.
IO Na. : UAE WAQ.D18/2551
Additional Comments Submitted by : United Analyst and Engineering Consultant Co.Lid.

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

Ci G g the pi Bangkok 1028
Location : Lak Fioor 2
Received Order : 01 April 2024
Calibration Date : 01 April 2024
Ambiant Temperature : (262140} ‘c
Review Relative Humidity : (50230)%
Callbrated by : ¥risda Malee
The preventive maintenance chacks and if applicable performance tests for FL 8500 have been
completed. ¢
This FL B500 Passes [ Fails O the preventiva maintenance. Approved by : 2 m L}'.
Reviaw of Prpventive Maintenance: Approved Signatery
" B " { ) Ponpan Paigim
Authorized PerkinElmer Representative: Date: (V") Suwit Imjai
/ag”ﬂ 15-Sep-23 { ) Kunchit Promprat
(OD-MMYYYY)
Customer Rep Date: Issue Date : 5 April 2024
15-5ep-23
(DD-MM-YYYY)
The Uncertaintics are for a confid probability of approxi 93%
R 0 b repraduced e Lian in 12 h3he prios writan
b G 1ase Serviaes 32 BQu . stion and Testing Service
wnshslumuny,,

isnaTlurIUnN
A 005306



Equipment : BOD incubator Cart. No.: 24TM587 Equlpment : BOD Incubator Cert. No.; 24TM587
Condition As-Received :  Used ttem Page: 2of 3 Condltion As-Received : Used ltem Page: 30f 3
"] Reference : 2404-00040C-1 Roference : 2404-00040C-1
Procedure Used :- Result of Calibration :- (*) Without Adjustment
C: tion were using calibration CP-OT02 based on TLAS G-20 according to direct Function of UUC* : Temperalura Source
measurement method with Data Acquisition which with Rest Detactor [ RTO }. Frosh air setting : Not Avaiizble
The temperature scale used was based on ITS-90. Galbration] GUC" | UUG Overall
Condltion of this result of calibration N o e o
o — Paint Setting | Reading stabliity Factor
1. Reference standard instrument:- (°c) ¢y | () (xC) (°c) (*c) X
Instrument $erial No. Lert. No. Traceable Due Date
_— s P 20.0 200 | 200 0.45 0.55 13 | 2
1) Data Acquisition MYS7013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item cafibrated on date and place of calibration. Calibration Measured Temperature ( °C )
3. This certification is (o the ional System of Unit, Point Position
Remark : TPA ; Technology Promotion Association ( Thailand - Japan } (’c) T 2 | 3 |4 |5 [ 8 | 7 | 8 [8@ety]| ()
Result of Calibration:- () Without Adjustment 200 | 19.954 | 20.183 | 20235 | 19.707 | 18.706 | 19.739 | 19.785 | 19.821 | 19.828 | 066
Function of UUC* : Temperature Source Averags” : The average of 30 valugs in gach position.
Fresh air setting : Mot Available Environment during calibration Temperature stability : One-half of the greatest of at any ane sensor.
Finished T ity : The maxi i of al any sensors and the measured
Temp. { °C ) 27 % temperature at the reference location which are observed at the same time or at as close an observation time as
REL.Humid. {(% ) 48 49 | possible to ine the patter or ity within the chamber under steady-state condifions.
AC Supply { Volt ) 221 220 | Overall : The Di of the maxi and minimum measured temperalures throughoul observation.
s UUC* & Unit Under Calibration
Position : RIIE:N i‘d Note : The reporied uncentainty of measurement was included stability and exciuded uniformity .
L The reported uncertainly of measurement was based on a standard inty iplied by a g
1 G ISRTE-01 factor k, ing a fevel of of dr 95 %.
2 18-18RTD-02 'y hd v
3 18-18RTD-03 oo
4 1B-18RTD-04
5 18-18RTD-05
........ (I E=T
7 18-18RTD-07
Probe installation Details : Dimensian of Chamber : 8 _ | 2216RTD-08,
s 10 am _ o ® o(refy) | 1B-1BRTD-08
b= 10 om = 1.2 m
c= 10 cm = 1.2 m
Capacity = 0.89 m*
v .
Lanms'lumu?u wnerslupaun
a120974 21209742
TECHNQLOGY PROAMOTION ASSQCIATION {THASILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
NG BANGROK 10250 i
::ﬁ;zr::;m Equipment : BOD Incubatar Cert. No.: 24TM588
Condition As-Received :  Used ltem Page: 20f3
Referencs : 2404-00040C-2
Procedure Used i
Cert. No: 26ThS80 Calibration were using cali CP-OT02 based on TLAS G-20 according to direct
Certificate of Calibration Page: 10f3 measurement method with Data Acquisition which with e Detector ( RTD ).
The temperature scals used was based on ITS-90.
Condition of this resull of calibration
Equipment : BOD Incubator 1. Refarence standard instrument:-
instrument Serial Mo, Cert. Na. Traceablo Due Date
Manufacturer : ARCO 1) Data Acquisition MY57013741  23LM11S TPA 11 Jut 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model @ UR-1320 3. This certification is to the i System of Unit.
Remark @ TPA : Technology Promotion Assosiation { Thailand - Japan )
Serial No. : - Result of Calibration :- (*) Without Adjustment
Function of UUC” : Temperature Sourca
1D No. : UAE.WAD.006/2553 Frosh air setting © Not Available Environment during calibration
] Beginning Finlshed
Submiitted by : United Analyst and Engineering Consultant Co.,Ltd. Temp. { °C ) | 28 1l
3 S0j Udemsuk 41, Sukhumvit Road, - = REL.Humid. {% ) | 45 47
Bangehak, Phrakhanong. //4 L A "}7 |AC Supply (Volt) | 220 221
Bangkok 10260 " E
Location : Lab Floor 2 i 8 ri® position Rlenf.N Sotd
H yH2 —
Receivad Order : 01 Al 2024 A - 1 __|22emTDa2n
Calibration Date : 01 April 2024 — i ; | 2 18RTD-2/2
Ambient Temparature : (2610)°C AT WE S, e - e 3 18RTD-2/3_|
Relative Humidity : (60£30)% e 4 | 18rRTD-2M
W [~ - 5 __1BRTD-2/5
Calibrated by : Krisda Malee I 8 1BRTD-2/8
q 4 I 1BRTD-2/7
o : . . X ] 1BRTD-2/8
Approved by : é_- o Pm:’:'"sw':; = D::f"‘ : D°=""e"s'°" :z"'"':' : " Sgel) | 18RTD2S
Approved Signatory )
Ponpan Paipim b= 10 om w= 12 m
:v’; Suwit imjai e=s W0 om H= 12 m
Capacity = 083 m

( } Kunchit Promprat

Issue Date : 5 Aprit 2024

The Uncertainties are for a P ility of appr 95%

i sy sl B e, won read eibar than i ful, o ph wih Hhe prior v e,

e and Tening Sesices.
ienmTiAIUAY Lﬁﬁ_ﬁﬂﬂﬁé")‘ﬁfgu

A 00E5064 21209741

hesd of Corporats Sersices 3 : Equipment €17t



Equipment :

Condition As-Recaived :
Referance :

Result of Calibration :-
Function of UUC* :

80D incubator Cert. No.: 24TM588
Used ltem Page: 30of3
2404-00040C-2

{*) Wilhout Adjustment
Temperature Source

Frash air setting : Not Avallable
Calibration| wuc* | wuct | T Ti Overall 0
Point Setting | Reading stability unifermity Varlation| Factor
[S3] (*¢) | () (£°C) (‘e (c) k
20.0 200 | 189 047 5.69 14 2
Calibration Measured Temperaturs { *C }
Point Position
(*C} 1 [ 2 [ 3 [ 4 ] 5 [ 6 | 7 | B [0(ety| (=2C)
200 | 20289 | 19.835 | 20.129 | 19.986 | 20180 | 20.180 | 20.300 | 20457 | 20248 | 0.67

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

Temperature stability : One-half of the greatest i of at any one sensor.
T i ity : The i of at any sensors and the measured
temparature al the reference location which are cheerved at the same time or at as close an cbservaticn time as
pessible to the e pattern or within the chamber under steady-atats canditions.
Overall Variation : The Difference of the maximum and minimum d i
UUC* : Unit Under Calibration

Note : The reporied uncerainty of measurement was inouded stabliity and excluded unifermity .

The repartad uncedainty of measurement was based on & standard i iplied by a
faclor k, providing a level of confidence of approximatsly @5 %.

~ago-

4
Lenmﬂﬁg‘ﬁfqu

a1209740

NSCTETIEI7AZs
CALIBRATION stre

Cert. No.: 24TM29

Certificate of Calibration Fage: tors
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serisl No. © 1416.0608
iDNo.: UAE.MIC.Q02/2560
Submilited by United Analyst and Engineering Consultant Co.,Ltd,

3 Soi Udemsuk 41, Sukhumvit Road,
Bangohal. Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory
Recelved Order: 10 February 2024
Callbration Date : 10 February 2024
Amblent Temperature : (26£10)C
Relative Humldity : (50£30)%
Calibrated by : Krisda Malee

57 A

Approved by :
Appraved Signatory
( ) Pomthippa Tameyakul
{ y-f Unnoppho! Harashal
¢ ) Suwit Imjai
Issue Dats : 18 February 2024
The U intivs gre for a eonfid

T e o d repreduced o
Soionet of the fread of € apotuds Service 3. L.

UAE.FM.6.4.016-1(0)/08-58P-2020

Aviuagadiiuldau
References Certificate Number. : 234TM588
Equipment : BOD Incubator
Model : UR-1320
Serial No.: -
ID No. : UAE.WAO.006/2553
Manufacturer : ARCO
Calibration Point : 20.0 °C
Unit Under Calibration Setting : 20.0 °C

sunwiaTesfle uamegiildFuntsaeuiiioy uszdnyinual @ wansgavinitdan

o o ' d '
fivuagavisldauiuniim.. 8. ...

e iuluuily - .
bt utatirrtds servimamistion o SONATT LMV
Equipment : Water Bath Ceart. No.: 24TM29
Condition As-Recslved : Used ltem Page: 20of 3
Reference : 2402-02320C-2

Procedure Used :-

Calibration were conducted using in-house caiibratian procedure CP-OT04 Based on ASTM E715 according
to direct measurement mathed with Data Acquisition which connected with industrdal Platinum Resistance
Thermometer { IPRY ).

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

Instrument Seriai No. Cert. No, Traceabls Dus Date
1) Data Acquisition MY48001451  23LM27 TPA 25 Feb 2024

2. This certificate s valle anly to the item calibrated on date and place of calibration
3. This certification le traceable to the Intemational System of Unit.

Remark : TPA : Technology Promalion Association { Thailand - Japan )
Result of Callbratio (") Without Adjustment
Function of UUG* ; Temparatuie Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
{‘c) ( %R.H.) { Volt )
|Beginning of Callbration 26 51 j 220
Finlshed of Calibration 25 50 221
P Ref. Std.
/ '/ Position : 1D Nows
R ey S 1 Na7PaD1418
1
-~ Seef) 2 . [ -
4 3 ~
T N 2T
/ - N37P201425
Front

mnmsiga?gg_%



Equipment : Waler Bath Cert. No.: 24TM29
Conditlon As-Received : Used ltem Page: 30f3
Reference : 2402-02320C-2
Result of Calibration :-  {*) Wihout Adjustment
Function of UUC* : . Temperature Scurce
Calibration yuer uuc* Average* Reading { °C }
point Setting Reading Position
{*C) (*C) (“C) 1 [ 2 T 73T a [ sten) {£°C)
4.5 444 444 44508 | 44469 | 44502 | 44521 | 44.5%7 0.15
Calibration | _ Coverage|
point UnHformity | StabHity Factor
(°c) (°c) {£°C) k |
445 0.15 0.074 2|

Average* : The average of 30 valuas in each posltion.

[ :The of p at any sensors and the measured temperaturs
at the referenca (ocation which are observed at the same time or at as close an cbservation time as possible
fo ine the temp pattem or ity within the chamber under steady-state conditions.
Stabllity : One-half of the greatest i nce of at any one probe.

uuc* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stabillty and excluded uniformity.

The reported uncertainty of measurement was based on a siandard uncerainly mulfiplied by 2
coverage factor k, providing a level of confidence of approximataly 95 %.

-alo-
e
mnm‘@mu Y
Equipment : Water Bath Cert.No.: 24TM30
Conditlen As-Recalved Used item Page: 20f3

Reference : 2402-02320C-3
Procedure Used :-
Caiibration were conducled using In-house ealitwation procedure CP-OTO4 Based on ASTM E715 according

1o direct measurement method with Data Acquisition which connected with Industrial Platinum Resistanca
Thermometer { IPRT ).

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

Instrument Serial No. Cert. No. Traceable  Due Date
1) Data Acquisition MY49001451  23LM27 TPA 25 Feb 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. Thig ification is to the 1al System of Unit.

Remark : TPA : Technology Promotien Association { Thailand - Japan )
Rasulf of Calibratio: (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(°c) ( %RH. {vott)
of 24 54 221
Finished of Calibration 26 55 220
Ref. Std.
Position : 1D No.:
1 N37P301412
2 N37P300732
3 N37P301420
4 N37P301421
S(ref.) N37P301425

=

NI} TESTING SERVICES 5722200

. .
OQUIPMENT CALTRRATH N
GROK 1.25C s

L 5.y

i
ABCTENEI02S
CALIERATION 0043

Cert. No.: 24TM30

Certificate of Calibration Fager tors
Equipment : Water Bath
Manufacturer ; Memmert
Model : WNE 14
Serlal No. : L416.0612
ID No. : UAE.MIC.003/2560
Submitted by : United Analyst and Enginsering Consultant Co.,Ltd.

3 Soi Lidomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory
Recelved Order ; 10 February 2024
Catibration Date : 10 February 2024
Amblent Temperatura : (26+10)°C
Relative Humidity : (50230)%
Calibrated by : Krisda Malee
/

f—

Approved by : D "’{"'—’*
Appraved Signatory

{ ) Pornthippa Tameyakul
{1 Unnoppho! Harachai
{ ) Suwit Imjai
Issue Date : 19 February 2024

Thie Uncertuintivs ure for 2 probability of apr

e e ainf

4 L Abep it
g R NN

ot .
- onenglumuRy
Equipment : Waler Bath Cert. No.: 24TM30
Condition As-Recelved : Used Item Page: 30of3
Referance : 2402-02320C-3
Result of Calibration :-  {*) Without Adjustment
Function of UUC* : Temperature Source
[ Calibration uucr uuec Average* Reading (°C )
| point Setting Reading Position
|_te) te) Loy [ 1 T 2 T 3 | & [sgeth] (2c)
| 445 | 448 446 | 44491 | 44483 | 44498 | 44518 | 44.528 0.15
Calibration Coverage
bili
point Uniformity | Stability Factor
(’c) (C) {£°C) k
44.5 0,12 0.059 2

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

L :The of at any sensors and ihe measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to ine the pattern or ity within the chamber under steady-state conditions.
Stability : One-half of the greatest i of at any one probe,

UuC* : Unit Under Calibration
Note : The reported uncertainty of measuremant was included stability and excluded uniformity.

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

-o0o0-
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Calibration Certificate

Certificate No.;
Client name:

2403982-001-01

NSC-TISI-TIS 17025
CALIBRATION 00A1

UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

10260

Pagelofl

Equipment: Autoclave
Manufacturer: ALP
Modei: CL-40L
Serial No.: 807298
ID No.: UAE.MIC.019/2560
Order No.: 2403982

S,
SN\

Faazrid Fang

dustrel webmiatery Senice Lo

Calibration Report

Certificate No.: 2403982-001-01
Equipment: Autotlave
Model:  Ci-d0i Seriai No.. 807298

Resolution: 1 “C IDKa:

Manufaciure: AP
Date of Calibration; 7 August 2024
Calibration point: 12t °C
Calibration resuit:

UAE MiC 019/2560

Fage 3013

Calibratin | Temperature | Relative | Line Vartag e,
Candition (%) [Humidity (%)|  (Volt)
Min 80 | 55 224
- —
Max o6 | &5 | 23

Operation No.: 2403982-001

Date of Receipt: 7 August 2024

Date of Calibration: 7 August 2024

) ff)fﬁ-g;, ,r[;,wv;‘
Calibrated by Approved by 77

Mr.Manas Somsak 4
[ Miss Pmeyapnrn Jaengkarnkit }

Speclalist
Vice Prasident, Department of Labaratory Services
Date of Issue: 14 August 2024 for the Team
The are for a ility of il 95 %,
This Certificate is issued in with the i of granted by the Thai Labcratory Accreditation scheme

which has assessed the measurement capability of the faboratory and its traceability to recognized national standards and to the units

Tablel : Reporting of Temperature
" Measured Temperature (°C) @ Sensor No.
Calibration Point; (Sensor No.2 is REF) Uncertainty
°c) Std.# 1 [ swaz(ren | Std.# 3 | +('c)
12 172.43 _I 12249 | 12244 | 0.65
Table 2 : Reporting of Characterization ResuP
| UUC* Setting UUC* Reading Stahility Uniformity | Qverall Variation|
°C) Min (°C) | Max (°C) [Average (°Cj  MPa | & (°C) °c) ©c)
122 2 | o | oz 041 | 0085 0631 044
Note

‘The guoted uncertamty include * Stabiiity * and * Lozding effect { 20% of Uniforeity J*
UuC* = Unit Under Calibration
Stability = One-half 9f the greatest maximun: d:fejence of me:

ured temperzfures ot a0y one sensots,
for at least half an hour after reaching sieady state.
Unifermity = The maximum difference of measured temperatures at anv sersors end the measured
lemperature &t the reference lozaton which are naserved at the same tima.
Gera’) Variabon = The difference of the maximum ant minimium measyed temperatuses trougout obeervalion time.
The repont uncertamty of measurement was based on stendard untertainty muitipiied by caverage Vaco- k= 2, prow :;xng

of realized at the national standards faboratory. This certificate may not be reproduced other than in full  level of confidence of approximately 95 %.
except with the prior writte approval of the Natonal Food Institute. £na
#-{5-008 Revision: D1 Date: 20-04-65
F-C5:012 Revsor- 01 Date: 20-08-65
§ PO BeBEN S AR 26 T LSRR 1 REu PLAS EGTIO e TR T e

208 B Bn Ao A Beun e N Fran s
% s

Tl » Ee

D8 ED B Arg Arer PRy Shaer Y o

B T Ol R oo LS,

Oy,
‘t-//ia
=T
AN
i )
NSC-TISJ.TIS 17025
CALIBRATION 0051
Calibration Report
Certificate No.: 24(03982-001-01
Equipment: Autociave
Model:  CL-10L SerialNo.:  R07298
Resviution: 1 °C IDNo: UAE.MIC.019/2560

Manufacturer:  ALP

Date of Calibration: 7 August 2024 Page 20f3

Location;
Environment Condition:

MICRGBIOLOGY LABORATORY {301), UNITED ANALYST AND FNGINEFRING CORSULTANT CO,LTD,

Ambient Temperature { 29 £ 1 } ¢

Refative Humidity ( 6 £ 5 )%

Line Voltage [ 225 £ 1 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 3 standard Data loggers with RTD into its autoclave and caiibration
according to W-TE-U18 based on BS 2646-1:202), At far Bl i
Part 1: Design, canstruction, safety and performance - Specification.

- The temperature scale used was based on ITS - 90,
- All data show below were final values and the inibat data may be obtzined upon reguest.
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Calibration Certificate

Certificate No.:
Client name:

2402281-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

2. Reference Standard Instrument @

Instrument Mode! Serial No. | Certificate No.|  Due Date

OWCPNTTFMP-140 | GBESSS TEeARIAL | 25TebI5

Dighal Thermomester with 870 [ cp memp-10|  Rssost TLEBI0 | 25Feh25
(Data togger) + T

|ouconrmempiao | kssote TE §70232-01 25 Feb25

3. This certificate is traceable to International System of Units {SE Units).

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

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

6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical.

7. Condition of Calibrated item :
UUC Description ©  SeRing program function sterilization :
Time of sterifization 15 Moute
Withaut adjustment
After adjustment

B. FResult of Calibration :

Goad

STERILIZE/NORMAL
A 121 °C

1 Date: 29-03-65
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Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260

. Page 1af3
Equipment: Autoclave
Manufacturer: ALP
Model: cL-a0L
Serial No.: 808763
1D No.: UAE.MIC.026/2563
Order No.: 2402281

SN LS LY I TR RIUAIES KRR LR NESR TOest s L0700
B0k Bk 36 A Ao Roed, Sang Y anan Sobtiena oang Stes Deier, Banghok LOTOD Thalard
B LG e SIE0 Far BN SLdS BHLY SRR

Operation No.: 2402281-001

Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

5

Calibrated by  mcierowut Prepawattipong  Approved by

Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: @ April 2024 ible for the i Team

The are for a of 95 %.

This Certificate is fssued in accordance with the conditions of accrediiztion granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceabiiity to recognized national standards and to the units

of realized at he ¢ g rationz! siandards laboratory. This cedificale may not be reproduced other than in fufl
except with the prior wniten approval urme Natlma! Food Institute.
F-CS-009 Revision: 01 Date: 20-34-55
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T atary Senvice Center CALIBRATION 0081
Calibration Report

Certificate No.: 2402281-001-01

Eguipment: Autoclave
Model:  CL-40L Serial No.:  BO8763
Resclution: @1 °C ID No.: UAE.MIC.G26/2563
Manufacturer:  ALP

Date of Cafibration: 2 April 2024 Page3of3

Calibration point: 115.0 aand 121.0 °C

Calibration resuit:

ibration | Temperstre | Relative | Ling vettage
Condition [§5] Humidity {%) (volt}

6

Tablel : Reporting of Temperature

S,
4 HBEIHNSLUGRIL WAL U ITUE TS £, 23
n 13 JLJﬂﬁ‘S!‘aQ\Jﬂmn‘lsafSP‘i-’ﬁsua‘: g %, o ﬂ\\ N
P Bt Lo e o " e
- -
Calibration Report
Certificate No.: 2402281-001-01
Equipment: Autoclave
Madel: CL-40L Serial No.: 808762
Resolution: 0 1D Mo.: UAE.HMIC.026/2563
Manufaciurer:  ALP
Date of Calibration: Z Aprlt 2024 Page 20f 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Conditi Ambient ( 25 2 1)°
Pelative Humidity {55 &7 )%
Line Voltage ( 225 & 5 ) Voit

Candition of this resuits of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autoclave and calibration
according o W-TE-018 based on BS 2646-1(2021) : Autoclaves for in Desion, safety
and perfarmance Spedification.

- The temperature scale used was based on TS5 -90 .
- Ail data show below were final values and the initial data may be obtained upon request.
2. Reference Standzra Instrument
Iastrument | Mode! Serial No. | Certificate No. Due Date I
) R54G1§ TEA63I8301 | 8 Apeil 2024
Dgite! T:';;":"f:;;r;m’ R0 ™ Hitempraoz 25601 TE 67003301 | 9 November 2024 | MADGETECH iNK.
| KiTempid0-2 525602 TE 67003401 | 9 Nowzmber 2024 | MADGETECH InC |

3. Tnis certificate is tracezble to Internatanat Sysrent of Lnits (S! Units).
4. This certificate was certified anly for the instrument we caiibrated.
5. This result of calibration was found accurate as shown on date and plsce of calibration only,

| Measured Temperature (°C) @ Sensor Na. |
| Calibration Point (Sensor No.2 is REF) Uncertainty |
i ) Std.# 1 Std.# 2 (Ref) Std.# 3 £y |

1150 11528 115.35 115.38 i 0.6
1210 12128 12136 | 121037 0.64 |

Table 2 : Reporting of Characterization Result

[ UUC* Reading Stability | Uniformity |overals variation
| Min (°C) | Max(°C) |average("C] MPa | x{C) o | co |
T use us1 | 150 008 | oa8 0.13 048 |
2o | g [0 | oenr | .17 0.10 03 |

The quoted uncenainty inclede ™ Stability " and * Loading effect ( 20% of Un-formity }*

6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical.
7. Condition of Calibrated item ;. Good

UUC Desuription :  Setting pr

Time of sterdizetion 15

8. Result of Calibration :

Minute
Without adjustment
After adjustment

rem function sterilization : STERIIZE/NORMAL
At 1i5.0zand 121.0°C

F-C5-012 Rewsion: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.:
Client name:

2402419-001-01

/-

r*nr‘h
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e
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R
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UNITED ANALYST AND ENGINEERING CONSULTANT CO., LYD.

LUC™ = Unit Under Calibration
Stabiity = Cne-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The masimum difference of measured temperatures at any sensars and the measured
tempereture at the reference location which are observed st the same time,
Dverall Variation = The difference of the maximum and minimum measured temperatures througout observation time.
The repart uncertainty of measusemient was based or stendard uncertainty multiplied by coverage factor k= 2, providing

& level of canfidence of approximately 95 %. / 5

F-C5-012 Revision: 01 Date: 20-04-65
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NSC-TISIIS 17025
CALIBRATION D0B1

Calibration Report

Certificate No.: 2402413-001-01
Equipment: Electronie Balance Manufactueer:  QHAUS
Modet: FX623 Resolution: 0O g

Serial Nos (236754745 10 No.: UATMIC.OISZ56S

Capacity: 620 5

Address: 3 Sol Udomsuk 41, Sukhumvit Road,

10260

Page10f3

Equipment: Electronic Balance
Manufacturer: OHAUS
Model: PX623
Seria! No.: 236754745
ID No.: UAE.MIC.055/2565
Order No.: 2402419

Operation No.:
Date of Receipt:

Date of Calibration:

2402419-001

19 Aprif 2024

19 April 2024

Datg of Calibration: 16 apu: 202¢ Page 20f 3

i Condi Antsenk Torms 2.6 ©32 °C  Reletwe humicty: 57 81 %
Place of Calibration: Room 301, UNITED ANALYST AND ENGINEERING CONSULTANT CC,, LTD,
Condition of Equipment: Gboa Con¢ on

1} libration:

1. Caibrabon Method: HFT Mathod W-MA-0D1  In-House Mothod based o UKAS Lab 19 : 2619
2. Reference Standerds:
Reference Standard Modet SerialNo,  Calibrated By  Certificate No. Due Date
Standard W Cass £2 1-500g 15492 s M23111825 28 Nonamber 2014
Iostrument Model SerialNo.  Calibrated By  Certificate No. Due Date
Tharma-biygro Metar =20 NFLBTH 019/23 Quuelty Pedorn QR2240192 4 Mere 2025

2, Tas eortfication s wraceable ta ! LNIT

4. e certificate was certfa caly for the instrument vie celiralod.

5. Trus result of Catbeation wes fund BCCUTaRe 35 SN0WA N Gate ard plack of geibraton arfy,
It on. ults:

1. Repeatability of Reading:

o el Vs i

300
80

2. Off-Center Error:

- ( v
Approved by, B s ‘

Calibrated by  Mr.pheraphat Tuanjit

Sclentist { Miss rmﬁpum-hengknmkit )
Vice President, Department of Laboratory Servicas
Date of Issue: 23 April 2024 Responsivle for the Technical Management Team
The jes are far g of il 95%
“This Certsf s issued in accordance with the concitions of accraditation granted by the That Laboratory Accred taton Scheme

which higs sssessed the measurement capatilty of the laboratory and s traceability 1o recognized national standards ard to the
s of measurement realized at the covrespond g natonal standards laboratory. TiEs certificate mey nat be reproduced other
maq 1 full except with the prar writren approval of the Naticaal Fooa Instinite.

£-C5-009 Revigior:: 01 Date: 20-04-35
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1 i 4 |
(n)|’u)|( MRS I AR N L g} 1
I 200.000 | 200092 | 200.00) ' 199999 | 260000 | 200000 0.002
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NSC-TISETIS 17025
CALIBRATIGN 0061
Calibration Report
Certificate No.: 2402419-001-01
Equipment: Shatror 2 Bk Manufacturer:  OrikbS
Modet: PX623 Resolution:  C0U! g
Serial Now; C236354735 D Mo UAE MICUS5/L56%
Capacity: 60 g
Date of Calibration: 15 Az 202+ Page30f3
Calibration Regults:  (Continued)
Calibration Range,  0-600 g
Calibration Adjustment:  Interna Calibration

3. Departure from Nominal Value:

i Averags Reeorg Comaon | commsne tazor
(-2 I (] e [ER] 3
tnioad 0.0500 5,00 €000 24
i P NN ¥ N R X 5900 400 200
s 50000 5.00 £.000 £.00093 2%
_ 10 05000 10,000 6000 oomsy | 2% |
2 20,0000 2040 £.006 comss | 200
0 50,0600 50,064 .00 200263 2
106 1160000 160.901 00K L denges 200
200 200.0000 230,061 -0.00% 09012 200
300 _ 300.0000 0003 L om0z | 00011 200
0 399.99%9 400,062 P oo i. 60012 260
500 420999 500.003 T o | 20013 240 |
660 59,0949 500,002 o | 0.0014 200 |

Tre reatsted uamertairty O
levet of confiderce of aparox.naely 93 %.
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casurement was DRSS ¢ 3 $TEnZerd Yroaria Wy Mutphad by 8 Coverdge facior &, BRGTG &

F-C5-012 Revssion: 01 Date, 20-04-65
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IUC * : Unit Under Calibration
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