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RECALIBRATION
DUE DATE:

February 8, 2023

Calibration Certification Information
Cal. Date: February 8, 2022 Rootsmeter 5/N: 438320 Ta: 294 K
Operator:  lim Tisch Pa: 750.1 mm Hg
Calibration Model #:  TE-5025A calibrator /n: 2716
Val. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) {m3) (min) (mm Hg) {in H20)
1 1 2 1 1.3090 3.2 2.00
2 3 4 1 0.9160 6.4 4.00
3 5 6 1 0.8140 7.9 5.00
4 7 8 1 0.7760 8.8 5.50
5 9 10 1 0.6380 12.8 8.00
Data Tabulati
Pa \/ Tstd
Vstdl Qstd ‘:‘H( Pstd ) Ta ) Qa ﬂH( Ta/ Pa)
{m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9961 0.7609 1.4145 0.9957 0.7607 0.8854
0.9518 1.0828 2.0004 0.9915 1.0824 1.2521
0.9898 1.2160 2.2365 0.9895 1.2156 1.3999
0.9886 1.2740 2.3456 0.9883 1.2735 1.4683
0.9833 1.5412 2.8289 0.9829 1.5407 1.7708
m= 1.81211 m= 1.13472
QSTD b= 0.03597 QA b= 0.02252
= 0.99999 r= 0.99999
Calculations
Vstd=|AVol({(Pa-AP)/Pstd){Tstd/Ta) | Va=|AVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd= 1;m(( aH( T )( 1 ))b) Qa= 1/m (( 8H(Ta/Pa ))-b)

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer reading (mm Hg)

Ta: actual absolute temperature (°K)

[Pa: actual barometric pressure (mm Hg)

b:intercept

Standard Conditions
Tstd:]  298.15 = RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2,17, page 30

m: slope

0,

FLAY SOLUTION TECHNOLOGY COMPANY LIMITED = =
w 179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210 553 ﬂﬁ‘lﬁ
Tel.:+66 2 011 0505, Fax:+66 2 010 7700 =
PLAY SOLUTION www.playsotec.com il

NSC-TISI-TIS17025
CALIBRATION 0378

CERTIFICATE OF CALIBRATION

Customer Certificate no. PST-0001-22
Pageno. 1 of 3
Company : ENVIRONMENT RESEARCH & TECHNOLOGY CO.,LTD.
Address : 25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, Toongsonghong,

City / Province  : Laksi, Bangkok

Zip/Postal : 10210

Device
Equipment : Electronic Balance Capacity : 220 [
Manufacturer  : METTLER TOLEDO Readability : 0.0001 g
Model : AB204-5 1D No. : ERTC-L-In-0048
Serial No. : 1123103723

Environment Conditions

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.col
TOLL FREE: {877)263-761
FAX: (513)467-90C

Location of Calibration : Calibration Laboratory at Play Solution Technology Co.,Ltd
Ambient Temperature 1 259 (°c)
Relative Huminity 1 53.1 (%6RH)
Barometric Pressure + 10115 (mba)
Calibration Procedure * This Calibration was conducted by using In-House calibration procedure number CP-M-001 base on “UKAS LAB 14*
Comment
Date of Receipet : January 4, 2022
Date of Calibration : January 4, 2022
Issue Date : January 4, 2022
Calibrated by
Calibrator Approved Signature
The reported uncertainly ks based on a standard uncertainlty multiplied by a coverage factor k=2, iding a level of confidence of i ly 95%
This Certificate is issued in accord with the of accred| granted by Thai Laboratory Accreditation scheme which has assessed the

measurement capability of the laboratory and is traceability to recognize national standards and to the unit of measurement realized at the comesponding

national y- This may not be reproduced other than in full except with the prior written approval prior written approval of
the calibration center, Play Solution Technalogy Co.,Ltd

F-039 REV.01 28/04/63
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NSC-TISI-TIS17025
CALIBRATION 0378

CERTIFICATE OF CALIBRATION

PLAY SOLUTION TECHNOLOGY COMPANY LIMITED
W 179/75 Nawang Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210
Tel.:+66 2 011 0505, Fax;+66 2 010 7700
PLAY SOLUTION www.playsotec.com

CERTIFICATE OF CALIBRATION

Result of Calibration Certificate no.  P5T-0001-22

Result of Calibration : Without Adjustment Certificate no. PST-0001-22
Pageno. 2 of 3
1. Repeatability
Weighing Rang 1 (gl | Norminal Value (g} | Standard Deviation (g}
Max.capacity 220 200 0.00005
Weighing Rang 2 (g) | Norminal Value (g} | Standard Deviation (g}
Max.capacity

2 Linearity, Departure of Indication from norminal value

Weighing Range 1
Norminal Value Standard Value Indication Error of Indication | Expanded Uncertainty
Factor k

(e} (8) (e} (e) ()
0.001 0.00100 0.0010 0.0000 0.00011 2.07
0.01 0.01000 0.0100 0.0000 0.00011 2.07
0.1 0.10001 0.1000 0.0000 0.00011 2.07
1 i 1.00001 1.0000 0.0000 0.00011 2.06
5 5.00002 5.0000 0.0000 0.00011 2.06
10 10.00001 10.0000 0.0000 0.00011 2.05
50 50.00003 50.0000 0.0000 0.00013 2,03
100 100.00004 100.0001 0.0001 0.00018 2.00
150 150.00007 150.0001 0.0000 0.00024 2.00
200 200.00006 200.0002 0.0001 0.00031 2.00

Weighing Range 2
Norminal Value Standard Value Indication Error of Indication | Expanded Uncertainty| Factark
(g) (g) (g) (e) (e)
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by cover factor k
as per listed in table above, which corresponds to a confidene level of about 95%
F-039 REV.01 28/04/63

Pageno. 3 of 3

3.Eccentricity
Test load at least 1/3 of the maximum capacity, typically placed between 1/2 and 1/3 of the distance from the centre of
the load receptor to the egge.

L B ]
i o
e e
Weighing Range 1 Weighing Ranpe 2
Test Load : 100 (&) Test Load {g)
Position Indication  (g) Position Indication  (g)
1 100.0001
2 100.0001
3 100.0002
4 100.0001
5 100.0002
| Max.Deviation 0.0001 Max.Deviation |

Standard methode
The calibration was performed by using calibration laboratory's in-house calibration methode : CP-M-001 based on
“UKAS LAB 14 : Calibration of weighing machine" : edition 6 | October 2019

Reference standards instrument
Instrument OIML Class S/N Ceritificate No. Due Date
Standard Weight Set E2 4000021952 MM-0183-20 December 8, 2022
Stardard Weight Set - - - =
Stardard Weight Set - + . =
Stardard Weight Set - - -

Measurement Uncertainty
The given measurement uncertainty is the standard of the measurement multiplied by an extension factor k which corresponds
to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceability : The measurement is traceable to national standard, which realize the physical unit of measurement (S1)
- National institute of Metrology (Thailand) through Calibration Laboratory

END OF REPORT

F-039 REV.01 28/04/63

MSC-TISI-TIS17025
CALIBRATION 0373
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287114 Mu 6 Sel Chinnakhet 1. Ngam Wong Wan Road,
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envi research Bangkok 10210 envi research Th Banghkok 10210
1-7747 ix 0-2954-7747
co.th E-mail : envi@enviresearch.coih
ENVIRONMENT RESEARCH & TECHNOLOGY CO., e coth ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD www.envirescarch.co.th
Tax 1D 0105 542 064 981 Head Office/Tax TI) 0105 542 064 981
Calibration Data of NOx Analyzer STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A
Analyzer Performance Test
Observed Value
Equipment Gas Analyzer | NOx) Customer Name Vision E. Consultants Parameter Risplay As Unlt Betore | After Range
Manufacture API Location Envi Research Adjust | Adjust
- 500 standard
Model 2004 Scientist Panupon Range RANGE peb 500 500 0 SOI diciic=s -
Serial No. 56 Calibration Date February 9, 2022 Stability STABIL peb 1 0 X2 j‘““’ al
| i 500 +/- 50
Analyzer Unit ppb Time 10:43 AM Sample Flow SANPFL cc/ min A8 480 L
Ozone Flow OZONE FL ce/ min 82 81 B0 +/- 10
Instruments for Calibration PMT signal PMT mv 18 27 0to 5,000
- Auto - Zero AZERO mv 11 1 -20 to 150
Instruments Manufacture Model Serial Number -
High Voltage Power Supply HVPS v 758 758 450 to 900
Zero Air Supply Thermo Env. 111 0700419829
Reaction Cell Temperature RCELL TEMP *C 50 50 50 +-1
Dynamic Dilution Calibrator Tanabyte 3011-GD 0165 -
Box Temperature BOX TEMP *C i 32 Ambient temp.+3 /-7
|Standard Gas Components CO = 4516 ppm
Cylinder No:  EB0123013 NO &% PMT Temperature PMT TEMP °C 7 7 741
er No : = . m
s » b I—— o £ PP Converter Temperalure MOLY TEMP i 315 315 315 +4-5
ire Date : ct 22, - . m
e z L Reaction Cell Pressure RCEL In-Hg-A 10 10 2to 10 ( Constant )
Single Point Calibration Sample Pressure SAMP In-Hg-A 31 3 Ambient - 1 ( Constant )
NO, Slope NO, SLOPE - 1.075 | 0.953 1.000 +/- 0.300
StandariiBis Analyzer Value NO, Offset NO, OFFSET v 0 0 0 +-20
Standard Gas Value NO, { ppb ) NO ( ppb ) NO; ( ppb ) Stability % Abs Error NO Slope O BLOPE _ 1054 | 0943 17000 +7-0.300
Before| After | Before| After | Before| After |Before| After NO Offset NO OFFSET = ) 3 0120
Zero 0 01 0.0 -0.2 0.0 0.3 0.0 - - -
Span 400 427.3 | 405.0 | 417.4 | 400.0 9.9 5.0 - - 4.3
e 1

Calibration Curve |

500

b _______ L

350 1
300 -

Calibrate By : Ch: d By : —
(MR,PANUPON PODANG) (MS.SUTATIP IM-NOI)
February 9, 2022 February 9, 2022

150 { - :
100 - : g e

Reading Value (ppb)

0 50 100 150 200 250 300 350 400 450 500
‘Standard Value

Page 1/2 Page2/2
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W

www.en -
Hemd Office/Tax 11 0105 542 064 981 Head Office/Tax 1) 0105 542 064 981
Calibration Data of NOx Analyzer Calibration Data of SO, Analyzer
Analyzer Performance Test Analyzer Performance Test
Equipment Gas Analyzer ( NOx) Customer Name Vision E. Consultants Equipment Gas Analyzer { 50; ) Costomer Name \fision E, Consultants
Manufacture HORIBA Location Envi Research Manufacture Themao Location Envi Research
Model APNA-360 Sclentist Panupon Modal 43C Scientist Panupon
Serial No. 8517870102 Calibration Date February 8, 2022 Serial No. 0611116460 Calibration Date Fabruary 3, 2022
Analyzer Unit ppm Time 11:15 AM Analyzer Unit ppb Time 6:55 AM
Instruments for Calibration Instrumants for Calibration
Instrumants Manufacturs Modal Sorial Numbor Jnsbrumonts Arnufachurn Modal Fevial tumber
Zero Air Supply Thermo Env. Ik 0700415628 Zero Alr Supply Tharme Env. i 700419523
Dynamic Dilution Calibrator Tanabyle 3011.GD 0165 Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
[Standard Gas Components o = 3516 ppm Standard Gas Components co = 4,516 ppm
Cylinder No :  EB0123013 NO = 553 ppm Cylinder No : EBD123013 NO = 55.3 ppm
Expire Date :  Oct 22, 2027 50, = 549 ppm SiptroDates_ Ok 22,087 50.= i ppm
Single Point Calibration
Single Point Calibration Analyzar Value { ppb ) Stability
R Analyzer Value Standard Gas Standard Gas Value Bofors T Bators | After % Abs Error
standard Gas | >\ 2" " | NO, (ppb) NO (ppb) NO; (ppb ) Stability % Abs Error Zero 0 0.0 0.0 - = -
Bofore After Before | After | Before | After | Before | After Span 400 418.0 400.0 - - 4.5
Zaro 0 0.4 0.0 -3.1 0.0 2.7 0.0 = = = S P N e T
Span 45 i : * Calibration Curve l
I--=5MT e inbis et mimrare e s
~T 450 418,
LE 400
|5 350
T= 300
IS 25
I E 200
{5 180
-2 100
[ !
i = : |
=. 100 150 200 250 300 350 400 450 500 |
i Standard Value i
STATUS TEST AND VALIDATION OF SO; ANALYZER MODEL 43C
) ) Observed Valua
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-360 Parameter Display As el Y T T Range
Parameter unit RESIHE Vakie Nominal Range Range RANGE ppb 500 500 0 - 500 standard
Bafore Adjust After Adjust Intemal Temperalure  |INTERNAL % 340 143 B0°C 0470°C
Range ppm 0.5 0.5 0.1 - 1.0 Standard Chamber Temp CHAMBER c 4.5 4.4 A30°Clo47.0°C
Signal NO mv 1.4 26 Voltage of the measured NO value rm—— eI = T T 200010 1 000
Signal NOx mv 3.0 37.3 Vollage of the measured NOx value Sample Flow SAMP FLOW T 1374 1373 0,350 1o 1,000
Detector kPa 60.3 B60.3 (Presenl Alr Pressure/101.3 x100-20 ) + 4 Lamp Intensity INTENSITY Hz 24,006 23,654 20,000 to 50,000
Sample Flow LPM 0.9 0.9 1.1+03 Lamp Voltage LAMP VOLTAGE v 837 8347 750 to 1,200
NG Slope - 1.48490 1.14540 0.50000 - 2.0000 |sozc i S02 CONCENTRATION ppb 0.7 23 0 to 10,000
NOx Slope = 1.66420 1.28780 0.50000 - 2.0000 Motherboard Status _ |MOTHERBOARD STATUS % OK OK OK
Motherboard Status - OK OK OK Interface Status |INTERFACE STATUS - OK OK i OK
Alarm Delected
Calibrate
. i (MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
Calibrate By : February 3, 2022 February 3, 2022
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
February 9, 2022 i February 9, 2022 P s
Page 1
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Thung Song Hong. Lak 5i. Bangkok 10210 envi research Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2054-7747 Tel 0-2054-7745-6 Fax 0-2954-7747

- E-mail : envi@enviresearch h i =, NN E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. www.enviresearch.eo.th ENvIRONMENT RESEARCH & TECHNOLOGY Co., LTD. www.enviresenrch.co.th
Head Office/Tax 11} 0106 542 064 981 Head Office/Tax 11} 0106 542 064 981

Gallbration: Deta:of 50, Analyzer Calibration Data of CO Analyzer

Analyzer Performance Test
Analyzer Performance Test

Equipment Gas Analyzer ( S0;) Costomer Namo Vision E, Consullants
Manufacture Themo Location Envi Research Equipment Gas Analyzer ( CO ) Customer Name Vision E. Consultants
Model 43C Sclentist Panupon ﬁanu[acturu HOEBA Location Envi Research
Serfal No. 54300-34312 Calibration Date February 3, 2022 Model APMA-3T0 Scientist Panupon
Analyzor Unit ppb Time 9:51 AM Serial No. WNTLDINB Calibration Date February 3, 2022
Analyzer Unit ppm Time 1:33 PM
Instruments for Calibration
Instruments Manufacture Model Serial Numbsr Instruments for Calibration
Zero Alr Supply Thermo Env. m 0700419629 Instruments Manufacture Model Serial Number
Dynamic Dilution Calibrator Tanabyle 3011-GD 0165 Zero Air Suppi[ Thermo Env., 111 0700419829
Standard Gas Components CO= 4516  ppm Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
(Cylinder No : EB0123013 NO = 55.3 ppm Standard Gas Components CO = 4487 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm Cylinder No : CC507080 NO = 4681 ppm
Single Point Calibration Expire Date : _Sep 19, 2020 S0;= 46.0 ppm
Standard Gas Standard Gas Value Analyzar Valus { poh ) Sty % Abs Error Slngle Point Calibration
Zero = Standind Gas Standard Gas Analyzer Value ( ppm ) Stability % Abs Error
Span 25 Value Before After Before |_After
Zero 0 -0.12 0.00 - - -
Span 40 30.74 40.00 s = 0.65
!
{
| s
S
)
(B
| =
£
i 3
i 2
STATUS TEST AND VALIDATION OF SO; ANALYZER MODEL 43C |
Parameter Display As Unit Obascved Value Range |_ _____________________________
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
Inlemal Temperature INTERNAL ‘e 356 36.0 8.0°C tod47.0°C - Observed Value =
Chamber Temp CHAMBER 5 457 257 43.0°Clod7.0 °C Parameter Unit e Adjust | After Adjust Nominal Range
Pressure PRESSURE mmtg 7425 7430 400,010 1,000 [ SIGNAL{MAIN) mV/ & 7 Voltage of the measured CO Value
Sample Flow SAMP FLOW LPM 0.407 0.406 0.350 to 1.000 SIGNAL (COMP) v 4 4 \oltage of the interference component Value
Lamp Intensity INTENSITY Hz 22)651 22,746 20,000 to 50,000 CELL i 35 34 Ambient + (5 to 10 C)
Lamp Voltage |LAMP VOLTAGE v 808 817 750 fo 1,200 PUMP kpa _56 56 less than 65
502 Concentration |502 CONCENTRATION ppb 0.4 21 0 to 10,000 AMBIENT kpa 101 101 Almospheric pressure
Motherboard Status |MOTHERBOARD STATUS - OK OK oK DC 24V my 23.9 23.9 24+- 0.5V
Interface Status |INTERFACE STATUS - OK OK OK DC 5V my 4.9 49 5+- D&V
Y
Calibrate By : Calibrate
(MR.PANUPON PODANG) L{MSSUTATIP IM-NOI) (MR.PANUPON PODANG| ~(MS.SUTATIP IM-NOI) _

Feb 3, 2022
February 3, 2022 ebruary 3, February 3, 2022 February 3, 2022

Page 1 Page 1



Environment Research & Technology Company Limited ~

25/114 Mu & Soi Chinnakhet 1, N n Wong Wan Road,
envi research Thung Sang Hong, Lak Si, Bamgok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747 - Airgas Specialty Gases
E-mail : envi@envi th Alr as Alrgas U LLC
ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. www.en b " 6141 Easton Road

Head Office/Tax 11 0105 542 064 981 an Alr Ligulde compary

adville, PA 18949

CERTIFICATE OF ANALYSIS

Calibration Data of CO Analyzer
Grade of Product: EPA Protocol

Analyzer Performance Test

Equipmant Sies Anelyzon (COT) Susiner Rume Vision £, Consutants Part Number: ED4NI99E15A0292 Reference Number:  160-401604485-1
Manufacture Thermo Location Envi Research Cylinder Number: EB0123013 Cylinder Volurme: 144.4 Cubic Feet
Model 48C Scientist Panupon Laboratory; 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Serial No. 73426-373 Calibration Date February 3, 2022 PGVP Number: A12019 Valve Outlet: 660
Analyzer Unit ppm Time 10:00 AM Gas Code: CO,NO,NOX,S02 BALN Certification Date:  Oct 22, 2019
. Expiration Date:
Instruments for Calibration £ Dct 22 2027
etificat in (| with “"EPA T Protocol for Assay and Certification of Gaseous Calibraton Standards {May 2012)" doc: nt EPA
Instruments Manufacture Model Serial Number BOOR-12/531, using the assay listed. Analylical M doas not require correction for analylical interferance. This cylinder has a b;::r:nalylmal
Zoro Air Supply T 0 Env. 111 0700419829 uncertainty as stated below with a confidence level of 95%. There are no signdficant impurities which affect the use of this calibration mixiure. All concentrations are o a
basis unless notad
Dynamic Dilution Callbrator Tanabyta 3011-GD 0165 Do Nat Lise This Cylinder below 100 psig. Le. 0 7 megapascals
—
Standard Gas Components CO = 4516 ppm ANALYTICAL RESULTS
Cylinder No : EB0123013 NO = 553 ppm Componegnt Requested Actual Protocol Total Relative Assay
Expire Date : Oct 22, 2027 80, = 549 ppm Cor i Concer Method Uncertainty Dates
Single Point Calibration NOX 55,00 PPM 55.27 FPM G1 +- 0.8% NIST Traceable 10/14/2019, 10/22/2019
NITRIC OXIDE 56.00 PPM 55.27 PPM a1 +-0.8% NIST Traceable 100142019, 10/22/2019
Standard Gas Standsrd Gas erosns ¢ ppetd L % Abs Error SULFUR DIOXIDE 65,00 PFM 54.93 PPM G +i- 0.8% NIST Traceable 10/1412019, 10/22/2019
Value Bafore After Bofore | After CARBON MONOXIDE 4500 PPM 4516 PPM G1 +1- 0.6% NIST Traceable 10/14/2019
Zero 0 -0.06 0.00 - - i NITROGEN Balanee
Span 40 39.00 40.00 - - 2.50 __ =———e—ua.
- e CALIBRATION STANDARDS
é;alibratlﬁri éum ' :;r = 1;00\( +0.00] Type Lot ID Cylinder No Concentration Unecertainty Expiration Date
. . ’ | B e 1.0ﬁ. J NTRM 13010429 KALOD4123 87.6 PPM NITRIC OXIDENITROGEN +- 0.8% Jul 23, 2025
NTRM 13010429 KALDD4123 97.6 PPM NOx/NITROGEN +-0.8% Jul 23, 2025
NTRM 16010235 KALDO4419 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 2021
NTRM 08012318 KALOO4620 4857 PPM CARBON MONOXIDE/MNITROGEN +- 0.6% Jun 07, 2024
= R e e
ANALYTICAL EQUIPMENT
5 Instrument/Make/Model Analytical Principle Last Multipoint Calibration
E MKS FTIR - CO - 000928781 FTIR Sep 26, 2019
| MKS FTIR - NO - 0008928781 FTIR Oct 18, 2019
L Standard Value i MKS FTIR - NOx - 000928781 FTIR Oct 18, 2019
R ey e | L ™ i MKS FTIR - SO2 - 000928781 FTIR Qct 03, 2019
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL 48C
Observed Value Triad Data Availabl
Parameter Display As Unit YT Range le Upon Request
Bafore Adjust Afar Adici NOTES:Gross Weight 28.0 Kg, Net Weight: 4.5 Kg,
Range ppm 50 50 0 - 100 standard
Intarnal Tamp |INTERNAL TEMP ‘c 356 352 2,010 47.0
[Chamber Temp CHAMBER TEMP ‘c 45.0 46.1 40.0 to 59.0
Fressure PRESSURE mmHg 735 Ta4 250 to 1,000
|Sample Flow FLOW LPM 1.041 1.041 0.350 to 1.500
[Bias Voltage BIAS VOLT v -117.0 BTt -130 to -100
AGC Intensity AGC He 154,508 154,630 150,000 1o 300,000
Moior Speed SPEED % 100 100 100
(Concentration Conc. ppm 0,402 0.301 0 te 10,000
Motherboard Stalus |MOTHERBOARD - OK QK 0K
Interface Status INTERFACE - OK OK OK
Calibrate By :
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
February 3, 2022 February 3, 2022

Page 1 of 160-401604495-1
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 August, 2021 Certification No. 382/21
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard |l Product No. 7425

Serial No. WC20318B07 ID No. : No.2

Customer i Environment Research & Technology Company Limited.

25/113-114 Moo & Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210,
Calibration Condition . Temperature 25.1 °C  Barometric Pressure 10119 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NOC 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 3023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE OR%NIZ\ATION

Calibrated by :
Mr. Watcharapo

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 382/21

16 August, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
misee inches | inches hPa misec m/sec
1.00 - = = 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - L 4.8 0.10
7.04 & = = 6.7 0.34
9.02 # ~ = 8.9 0.12
11.01 = - - 10.7 0.31
13.01 % * = 12.1 0.91
15.01 = = 2 143 0.71
17.02 - - - 16.1 0.92
20.02 = = = 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

20 20

180 180

270 270

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 August, 2021 Certification No. 384/21
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type 1 Weather Wizard Ill Product No. 7425

Serial No. WCB0B13A59 ID No. MNo.12

Customer X Environment Research & Technology Company Limited.

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 RE Barometric Pressure 1010.3 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theador Friedrichs Type 0800.0000 seral 9023
N.L.S.T. Test Reference Number 731/241480
» Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by :
Mr, Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 384/21

16 August, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec nmisec
1.00 = z 2 0.9 0.10
3.02 - = 2 27 032
3.00 2 i J 4.5 0.50
7.04 < - = 6.7 0.34
9.02 g - = 8.5 0.52
11.01 e z = 10.7 0.31
13.01 - = - 12.5 0.51
15.01 = = - 14.7 0.31
17.02 = = = 16.5 0.52
20.02 = = # 19.3 0.72
Wind Aloft Plotting Board,
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 o]
90 80
180 180
270

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer




Envir Research & Technology C v Limited by
25,114 Mu &Soi Chinnakhet 1, N Womd Wan Road, y =
Thung Song Heng, Banglkole 10210 “:.

Tel 0-2934-7745-6 Fux 0-2954-7747

E-mail ¢ envi@enviresearch.co.th = A,
ENVIRONMENT RESEARCH & TECHNOLOGY CO,, LTD. wereatvtpcasarehanth I-TISTR L

Head Office/Tax 11} 0105 542 064 981

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0141 MTC No. EEL. BP. 109/1164
Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator CALIBRATION CERTIFICATE
Manufacture i Larson Davis
Model : CAL200 |
Serial No. + 3605 Submitted by : Environment Research & Technology Co.,Ltd.
Range of Calibrator Address :+25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok, 10210,

- Sound P L 1 : 93.6dB. " . . f . £

PRNSEEINED ey Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

- Frequency + 1,000 Hz.
Calibrated By ¢ WitRomsss: Kaigh : Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,
Calibration Date : March 8, 2022 Instrument Calibrated : Ambient Environment
Customer Name : Vision E. Consultants Co., Ltd. : Tnssmasdstlandusundstssgahuazundaaifiosdmsmo Description i Precision koonstic Ealibrdion o, {(23+3)°C

uvsraies 1 Sawiafenlan usegloiy (Euvausfalsdian-aw (PTO-F) : . y
Manufacturer : Larson Davis Relative Humidity : (50 + 15) %
s Equipmeat Actual Reading (dB[A)) e Model : CAL200 Ambient Pressure  : (101.325 + 1.500) kPa
a -3

= Brand Model Serial Number Before Adjustment After Adjustment Serial No. : 3605
e - o g i R . SO Standards used : 1, Digital Punction Synthesizer NF Electronic DF-193A S/N 122037

. e pe o o T n used : 1. Digital Function Synthesizer ectronic 2037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495,

i 7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Eleetrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

I Y ) ) The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 26 Nov. 2021

Date of Calibration ;7 Dec, 2021 1/ B

The results retate only to the items tested/calibrated or value assigned,
Advertising the ReportCerificate and publicity of the resulls except in full are prohibited unless writlen permission Is obtained from the yovernor of TISTR

FM.BLMTC.002 Rev.d

Checked By 000 MuiiciRuvermrmseeanieneass. ROV EY s
= Mr.Praytn Detkla Ms. Sutatip Im-noi Head Office foitefLahoratury s : Office .
Peahiniidan Brviranmental Selantigh 35 Mu 3 Tambon Khlone Ha, Amphos Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmwit Road, 196 Phaharyathin Road, Chatuchak, Bangkok 10500,
Changwat Pathumthani 12120, Thaland Amphee Muang, Changwat Sarmutprakan 10280, Thaland  Thailand
Page 1/1 Tel. {66} 0 2577 2000 Tel, (66) 0 2323 1672-B0 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0. 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) O 2579 8592

E-mail : umpaigtistr.or.th Websitewnww tistr.orth E-mall : mtc@tistr.onth E-mail : sumales@tistr.or.th



e -
NSC-TISI-TIS 17025
ATISTR CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0141 MTC No. EEL. BP, 109/1164
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20{1Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer4 180 93.63 -0.37 +0.10 +0,40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer4 180 1000.0 0.0 +1.5 +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjacrd 180 2.15 +0.50 +3.0%

Note : 1. No adjustment,
2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at level of 0.26 dB from manual.

Date of Calibration : TDeec. 2021

A

x_ £
NSC-TISETIS 17025
ATISTR CALIBRATION 0037

Date of Calibration

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited untess written permission is ootained from the governar of TISTR

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Kinlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thalland Amphoe hMuang, Changwat Sarmutprakan 10280, Thailand  Thailand

Tel. (66} 0 2577 9000 Tel {66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5235, 5217
Fax. (66) @ 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-rmail : rumpai@tistr.onth Websitewea tistr.onth E-mail : mtcetistr.orth E-mall ; sumalee@tistr.orth

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0141

MTC No. EEL. BP. 109/1164
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz

Acoustic Output in dB re 20j1Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.62 -0.38 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IECA0942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.37 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

Electrical and Electronic Standards Laboratory

7 Dec. 2021 Industrial Metrology and Testing Service Centre
Date of Issue ¢ 8Dec. 2021 Ref : 2011264112604951001

End of Certificate 3/3

|

vertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is abtained from the gavemer of TISTR

The results relate only to the items tested/calibrated or value assigned.

FMBLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  5oi 1€, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahoryothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphos Muang, Changwat Samutprakan 10280, Thalland — Thailand

Tel. {66) 02577 9000 Tel. (66) O 2323 1672-80 ext, 115, 116 Tek. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, {66) 0 2577 9009 Fax. (66} 0 2323 9165 Fax. (66) 0 2579 8552

E-mall : rumpai@tistr.orth Websitea tistr.orth E-mail : mtcatistr.onth E-rnall : sumalee@tistr.or.th




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0:2717-3000-27  FAX. (-2719-9484

! = Cert.No.: 22CH9
WEETISL TS 17028 Page.. 20of2
FAUARATION 100 Condition of this calibration result
1. Certified Reference Materials

: The measurement results are fraceable to Sl through CPA chem Lid.,

CertNo.:  22CH9 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Page.: 10of2

] X 2 Buffer Solution Manufacturer Lot No. Exp. date
Certlficate Of Callhratlon pH 4.008 CPA chem 761016 02 Aug 2023
Equipment : H Meter pH 6.982 CPA chem 761017 02 Aug 2022
i : pH 10.015 CPA chem 761018 02 Aug 2022
Manufacturer : Eutech L
2. This certificate is valid only to the item calibrated on date and place of calibration,
Model : pHTestr 30
Serial No. : 2561366 Calibration Results
ID No. : NO.14 Functlor.! : pH Measurement ) )
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Condition As-Received: Used ltem i
Unit Under Standard pH Actual pH |Actual mV | Uncertainty of Coverage
Receivad.Date 29 December 2021 Calibration Buffer Solution Reading | Reading |pH Measurement factor
Calibration Date : 04 January 2022 (mV) (%) k
Reference : 2112-0752WN-6 pH Electrode 4.008 4.02 N/A 0.0079 2,00
Submitted by : Environment Research & Technology Company Limited, SIN.: 2561366 6.982 6.97 NIA 0.011 2.00
25/114 Moo 8, Sol Chinaket 1, Ngamwongwan Road, 10.015 10.00 N/A 0.0095 2.00

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

{ ) Warakomn Lerngagtrakul

Issue Date :

Toongsonghong, Laksi, Bangkok 10210

(26 = 2.5) °C

(50 = 15) %

In - house method :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Approved Signatory

7 January 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificute muy not be reproduced other than in full, except with the prior writien

Appraval of the bead of Carporate Services 3 : Equipment Calibration and Testing Services,

A 0036337

Remark - pH meter does not have voltage mode.
- Can not connect the BNC because the plug does not match with the socket.
- N/A = Not Available

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

-olo-

a 1088741



| CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD. CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

\-’ | a5/a8 Sol Salathammasop3l, Salathammasop Rd.,, S A \ CCS A5/48 Soi Salathammasop3l, Salathammasop Rd., il S
CCS | Salathammasop, Thawewatthana, Bangkok 10170 Thalland MA Salathammasop, Thawewatthana, Bangkak 10170 Thailand _._—ac—mﬂ‘_ ; _t
- ) Tel:0-2808-B474-5 Fax : 0-2408-8477 Email : info@crystatcal.com www.crystalcal com "
. o - ! 1

Tel : 0-2408-8474-5 Fax : 0-2008-8477 Email : info@crystalcal.com www.crystalcal.com

o NSC-TISETIS 17
NSC-TISE-TIS 17 CALERATION 026
CALIBRATION 02

CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION

Certificate No. : 21-1224-004

Certificate No. : 21-1224-004 Issue Date ;28 December 2021 Work Order No., : 21/1224
Issue Date i 28 December 2021 Waork Order No. : 21/1224
Detai ibrati
Customer Name . Environment research & Technogy Co., Ltd. L Reference Starciands Instriment
25/114 Mooé Sol Chinaket1, Ngamworngwan Road, Instrument Madel Serial No./Ins No. Certificate No. Due Date
Toonesonghong, Laksi, Bangkok 10210 Data Acquisition unit 349728 MY5TO06201 21-719-014 03 Septemnber 2022
Date of Recelved . 15 December 2021 Sensor type RTD RTD# 101-109 21-719-014 03 September 2022
Date of Calibration : 15 Decemnber 2021
Instrument Details : Description : Temperature Controlled Enclosures [Incubator] 2. Certificate traceble ¢ This certificate traceable to The Intemational System of Unit refer ta
Manufacturer : Accuplus Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration Mo. 0260
Model . Smart i250 3. Condition of item + Used
Serial No. : 2059-0218-0002 4. Calibration site : On - Site
ID No. : ERTC-L-IN-143 5. Result of Calibration : Without adjustment
Resolution c01°C 6. Evaluate Condition : Time Constant ¢ = Heur 50 Minute At cal. point 200 eC
Location . Laboratory Air vent Off
Fan speed status : Fixed Fan Speed
Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber 7. Calibration note : The results reported ri this certificate refer o the ‘condition of instrument an
according to calibration procedure no, CWI-T-10 follow up to TLAS G-20-1/02-08 the process into the steady state of chamber
(E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures. B. Sensors Installation Diagram : When;  Sensor installation location in Chamber @ Working Space
A = Distance between sensor and wall of chamber is 5 cm
Environmental Conditions :
9. Dimensions of chamber : W = 05m ;7 D= 05m i H = 09m
Temperature : Area Monitoring between 15°C to 40°C
Humidity . Area Monitoring between 30%RH to B5%RH |
Line Voltage : Area Monitoring 220 VAC + 10% ) | & #2 b
Traceability of Measurement : | % ul ]
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement accarding to the International system of E 4
Units (SI) and The temperature scale in use at this laboratory is The International j l I
Temperature scale of 1990. = #6 . e #8
W2 \ " . (}-‘:\
Calibrated by § Mr. Sitthisak Tonglim Approved by : #5 A - ' i < i
Calibration Engineer ( Mr. at rakermjit ) e : vl
Laboratory Manager i W (< 1.0m) :
This certificate may not be repraduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd,
Crystal Calibration Sales and Service Co., Ltd Diagram of Chamber _]

45/48 Salathammasop 31, Salathammasop Rd., Salathammasop, Thawewatthana, Bangkok 10170

Phone : (0-2408-8474 Fax: 0-2408-8477 httpy//veww.crystalcal.com Emaill ; info@crystalcal.com



\._ CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

CcCS an. Sal n»..T-I-r- Sala |.1;|n'." 5

o, The althan: k 10170 Thailand

p Rd

8474-5 Fax : 0-2408-8477 Er

rystalcal.com www.crystalca

CERTIFICATE OF CALIBRATION

Certificate No. : 21-1224-004

Issue Date 28 December 2021 Work Order No. : 21/1224
Result of Temperature Distribution and Performance Check

Tablel : Reporting of Temperature Distribution

Average Measured Temperature (“C) @ Sensor No.
Calibration Uncertainty
(Sensor No.9 Is REF)

point ("C}

#1 #2 #3 #4 H5 6 #T #B #9 + (°C)

200 20,26 20.08 20.22 20.11 20.18 20,12 20.09 20,16 19.91 0.60

Table 2 : Reporting of Performance check

Indicator Indicator Reading ("C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN Average 206 (°C) (*C)
200 20,0 9.6 19.9 0.39 0.58 1.0%

Hote

Customer would like to find Internal temperature in chamber and this report customer request and accepted in certificate
The reference sensor is preferably located of the geometric center of chamber

The measured termperature data readout by software "Benchlink Datalogger 3"

The guoted uncertainty include * Stability * and " Loading effect (20% of Temp Uniformity) *

Stability - half of the greatest maximum difference of measured temperatures at any one sensor,

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature

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

to determine the temperature pattern or homageneity within the chamber under steady state conditions,

Crverall Yariation - The difference of the maximurn and minimum measured temperatures througout chservation time,

Indicating Tempemature - the average reading of indicating device that forms the integral part of the enclosure,

This result of calibration was found accurate as shown on date and place of calibration anly.
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage f;

a level of confidence of approximately %5%.

—END—

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 22TW15
Page.; 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(/ ) Malee Butkruea
{ ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

DO Meter

Y5l

5000-115V
03C1280 AC
ERTC-L-In-021
19 January 2022
21 January 2022
2201-0594WN-1

Environment Research & Technoclogy Company Limited.
25/114 Moo 6, Sai Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Approved Signatory

1 February 2022

B 0279633



Cert.No.: 22TW15
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 07H100306
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(maiL) (mgiL) {mglL)
8.18 8.15 0.0071

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory

-00o-

a 1091839

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) A
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i
5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
NEC.TISI-TISIT02S
TEL. (:2717-3(K0)-27  FAX, 0-2719-9484 CALIBRATION DOGS

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

(/) Pomthippa Tameyakul
v

Malee Butkruea
() Suwit Imjai

Issue Date :

This certifica

Approval of o

iy not be reproduced other than in Tull, exce

Cert. No.: 22TM154
Page.: 1 of 3

Incubator

Ehret

BK 4106
22162
ERTC-L-In.-022

Environment Research & Technology Company Limited
25/114 Moo 6 Soi Chinaket 1,

Ngamwongwan Road, Toongsenghong, Laksi,
Bangkok 10210

v oin ; X X
408/2 ¥aal fudnmisamisianaia

5 January 2022
6 January 2022
(26+10)°C
(5030 )%

Man Pattanapongpaiboon

19 January 2022

The Uncertainties are for a confidence probability of approximately 95%

v the prior writien

nnd Testing Services

A 0036712



Incubator Cert. No.: 22TM154

Page.: 2 of 3

Equipment :
Condition As-Received : Used ltem
Reference : 2201-00060N-6
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-80,
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44031769 21Lm12 02 Sep 2022

2, This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (") Without Adjustment

Equipment : Incubator Cert. No.: 22TM154
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2201-00060N-6
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uuc* Temperature Temperature Overall Uncartalrty Coverage
Point Setting Reading stability uniformity Variation Factor
(c) (c) G (£°C) (*c) (°cj (£°C) k
44,5 44.5 45.0 0.20 0.98 1 0.7 2
Calibration Measured Temperature | °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
44.5 44.990 45,152 45.203 45.279 43.789 44.155 44,530 45.142 44.745

Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
IS  Beginning Finished
-&/? , Temp. (°C ) 25 25
REL.Humid. { % ) 56 58
) ] AC Supply ( Volt ) 221 222
g (red)
e
H H
g " 8 Position : i
] ID No.:
Wf?"ifagj-i-c‘,b / 1 9RTD-2/1
o 2 SRTD-2/2
w 3 9RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 9RTD-2/4
a= 50 com D= 050 m 5 9RTD-2/5
b= 50 cm W= 060 m 6 9RTD-2/6
c= 50 om H= 0.50 m 7 SRTD-2/7
Capacity= 015 m’ o e e
9 (ref.) 9RTD-2/9

e

a 1089975

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homageneity within the chamber under steady-state conditions,
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
Uuc* : Unit Under Calibration

Note : The reparted uncertainty of measurement was included stability and excluded unifarmity .

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

-olo-

-

a 1089974



Agilent Technologies {Thailand) Limited Tel. +662 637 6363 Service Confirmation Number: 6903908836

U CHU LIANG BLDG. 22/F UNIT A.D Fax: +662 632 4334
Agilent Tec h“qlogies 968 RAMA 4 ADAD, SILOM, BANGRAK Email; cee-smt@agilent.com Service Confirmation Date: 18.11.2021
Bangkok 10500 Thailand Website:  wavw.agilent.com/ chem

Customer Contact: SERVICE REPORT Service Instrument:

Environment Research & Technology

=sar | —— :
s Customer Purchase Customer Number: Model Model Description Serial Number System Handle Parent Asset
Head Office Order Number: 70472666 Number
Ngamwongwan Rd =5
25/114 Moo & Soi Chinnakhet 1 - = — :rus[lm ICP-OES 5100/5110 System
: ervice Request: Service Request Date: .
TAX ID:; 0105542004081 G8481A | Water chiller 1A1560387 5Y5-10-5100
:;géggfg;'m“mh“-m GBO11A | Agilent 5100 VDV ICP-DES MY15330001 SY5-10-5100
Service Order: Service Confirmation: — Shertionstar e
6004983683 6903908836 GB410A SPS 4 Autosampler AU15220240 SYS-10-5100
Invoice To: N
Environment Research & Technology
Co Ltd Service Items:
Head office - e
Ngamwongwan Rd 25/114 Moo & Soi Item | Service/Part # | Description Oty | Entitlement Service Start| Service End
Chinnakhet 1 Thungsonghong Luksi 2000 | PMm Preventive Maintenance 1.00 | Agreement 18.11.2021 | 1B.11.2021
Entitlement -
Payer: 100 % covered
world Siam Group Co Ltd Head 2040 | GBO10-68015 Spare pre-optic window 1.00 | Agreement
Office rad. 5100 ICP 1/pk Entitlement -
126/8 3D Floor Thai Sri Bldg., 100 % covered
:;u.ngtl;onhur;. Road, Banglamphu-Tang 2030 | GBO10-68014 Spare pre-optic window 1.00 Agreement
s Mizons ax5100 ICP 1/pk Entitlement -
::R?IGKO;{' 10600 Direct Inquiries to: 100 % covered
aliviry Stia: Contact Name: Customer Contact Center ; 1
" : 2020 |G8010-60136 Filter Argon ICP-DES 5100 1.00 | Agreement
Environment Research & Technology Contact E-mail: cee-smi@agilent.com ol g Er?tit!emenl )
Co Ltd Contact Telephone: +662 637 6363 100 % covered
Head Office Contact Fax: +662 632 4334 T i —— =
Ngamwongwan Rd 2010 | GBOOD-68002 Inlet cooling air filter for 1.00 Agreement
25/114 Moo 6 Soi Chinnakhet 1 MP-AES f;;lt;:manl -
coverad
Location:
Room
Bldg Additional Information:
Lab
Dept

applications | soltware | sewic Learn more about Agilent's Special Offers, Products, Services and our
full range of lals ity i phimized tor your
applications and workllows. Visit us at www.agilent.com/chem

e e O DAL SN

Agilent Technologies (Thailand) Limited. Head Office Citibank N.A. Bangkok Branch ORIGINAL
U Chu Liang Bldg, 22/F Unit A,D 388 I ge 21 Building, it Fead, gloey Nau
968 Rama 4 Road, Silom, Bangrak, Sub-district, Wattana District, Bangkok 10110 Thaitand
Bangkok 10500 Thailand Ace. No: 012-4452-007 ,
Tax 1D ; 0105542068218 THE:Krung Thai Bank PCL
Siam Square Br, 416/1-2 Rama | Rd..Pathumwan, BKK 10330
Thailand

Page 1 of 3 Page 2 of 3



Service Confirmation Number: 6903908836
Service Confirmation Date: 18.11.2021

Service Information:

Problem Descripti;}n:
T-WM-5-PMOO-105100-5000961745
Service Provided:
Discuss any issues with the customer prior to starting/ perform to preventive maintenance checklist and replace

parts

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours:

4.0 20

Customer Field Service Customer Field Service Date;
Representative Name: Representative Signature; 18 Nov 2021

Piyawit Sompanithan

Dat-e:
18 Nov 2021

Customer Name:_
RAIWIN POSIT

Additional Comments:

Page 3 of 3

© 2021 by Agilent Technologies

Agilent
Agilent CrossLab Compliance Services C rOSS La b

From Insight to Outcome

EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossLab Compliance

Qualification Type: ES-0Q

System ID: MY 15330001

EQP Name: AgilentRecommended

EQP Revision: ES.02.50

EQP Publish Date: March 2020

Date: November 29, 2021 3:20:41 PM

Report Type: Report

Org. Name: Environment Research & Technology Co., Ltd
Org. Location: 25/114 Moo 6 Soi Chinaket, Ngamwongwan Rd._,

Bangkok 10210

November 29, 2021 3:20:41 PM
MY 15330001

Page 1/32

Agilent CrossLab Compliance Services
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@ 2021 by Agilent Technologies Agilent CrossLab Com pliance Services

Test Summary

Purpose

This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is
automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed
results and specifications for a test, refer to the test results in this EQR.

Details

Test Status Runs
Preparation : 5100 VDV Pass 1

I, Jment Tests : 5100 VDV Pass 1
Autosampler Operation : Autosampler 1 - SPS4 Pass 1

Date: Movember 29, 2021 3.20:41 PM

System ID: MY 15320001

Page 2 /32

Overall Qualification Status

|Pass
Date: Movember 29, 2021 3:20:41 PM
System ID: MY 15330001

Page 3132



@ 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Service Details
Purpose

This section includes local contact and delivery details for this service.

& 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Instrument Details

Purpose

This section describes the as found system configuration.

General Details

Service Order No./Request:

EQP Name:
EQP Revision:

Report Type:

Organization Details
Name:

L ition:

Local Contact Details
Name:

Job Title:

Qualification Location:

Operator Details
Name:
Job Title:

Data Acquisition Details

6004983683
AgilentRecommended
ES.02.50

Report

Environment Research & Technology Co., Ltd
25/114 Moo 6 Soi Chinaket, Ngamwongwan Rd., Bangkok 10210

Khun Raiwin Posit
Supervisor Scientist
ICPOES Room

Kanyakorn Sukpathrajarern

Field Service Engineer

Acquisition Software Name: ICP Expert
Acquisition Software Revision: 7.1.0.6821

€ amer Data System (CDS); Es: ICP Expert
Date: November 29, 2021 3:20:41 PM
System 1D: MY 15330001

Page 4 /32

Details

Spectrometer 1
Manufacturer Agilent Technologies
Name 5100 VDV
Model Number GBO11A

Sample Infroduction
Serial Number
Firmware Revision

Chiller 1
Manufacturer

Name
Model Number
Serial Number

Autosampler 1

Double pass glass cyclonic spraychamber and seaspray nebulizer
MY 15330001
2094

Agilent Technologies
Chiller
G8481A

1A1560387

Manufacturer Agilent Technologies
Name SPS4
Model Number G8410A
Serial Number AU15220240
Date: " Nowvember 29, 2021 3:20:41 PM
System ID: MY 15330001

Page 5/32
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Protocol Details

Purpose

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the

Revision History document.

Agilent CrossLab Com pliance Services

2021 by Agilent Technologies

Preparation

Purpose

This test records a status for each preparation task for the Agilent ICP-OES,

Configuration Details

Agilent CrossLab Com pliance Services

Test Revision Test

E5.02.50 Autosampler Operation
ES.02.50 Instrument Tests
ES.02.50 Preparation

Date: MNovember 29, 2021 3:20:41 PM
System ID: MY 15330001

Page 6/ 32

Model/Serial No.: GBO11A MY 15330001
Results
Criteria Observed Result  Expected Result Status
o ; )

oes the plasma ignite successfully in the first three Vs Yes =T
attempts?
W the detector calibration performed and completed Yes Yos 1 f-Pass = ——
successfully? |
Was the instrument calibration performed and - 1= —

, P campleted Yes Yes |Pass
successfully? |
Date: November 28, 2021 3:20:41 PM
System ID: MY 15330001
Page 7 /32



2021 by Agilent Technologies

Test Evidence
Image Details:
Date and Time:

Host Name:

R

[ [ m——

Agilent CrossLab Com pliance Services

Was the detector calibration performed and completed successfully?
November 29, 2021 3:09:22 PM

5CGI231J5L

A i = o e

L]
&

=

Date: November 29, 2021 3:20:41 PM

System ID:

MY 15330001

Page 8 /32

@ 2021 by Agilent Technologies Agilent CrossLab Com pliance Services

Image Details: Was the instrument calibration performed and completed successfully?
Date and Time: November 29, 2021 3:09:37 PM
Host Name: 5CGY23145L
[ — 8 =
- B @ 9 9 LT R Y

= 8 &

LT e
wry sunm

ECCELEERLLLELOE

SR FE(f el s

npw-«mum O @ o® g B O E M a ™

Overall Test Status

'Pass Runs: 1
Date: November 29, 2021 3:20:41 PM
System ID: MY15330001

Page 9/32
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Instrument Tests

Purpose

Agilent CrossLab Com pliance Services

This test records a status for each of the automated tests within the Agilent ICP-OES CDS. For detailed test criteria, refer to the

attached report,

Configuration Details
Model/Serial No.: GEOT1A

Results

Are the Functional Tests results within acceptance criteria?

Subsystem Communications
Air Flow

Water Flow

Gas Flows

RF Generator

Camera

Optics

Observed Result

Yes

Yes

Yes

Are the Instrument Performance Tests results within acceptance criteria?

Resolution

Sensitivity

Precision

Overall Test Status

Yes

Yes

MY 15330001

Expected Result

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Status

Pass

Pass

|Pass

Pass

Pass

Pass

|Pass

|Pass

Pass

Pass

Pass Runs: 1
Date: Nevember 29, 2021 3:20:41 PM
System ID: MY 15330001

Page 10732

© 2021 by Agilent Technologies

Autosampler Operation

Purpose

This test verifies that the autosampler operates properly,

Configuration Details
Model/Serial No.:

Results

Criteria

Does the autosampler successiully move to the specified

G8410A

Observed Resuit

Agilent CrosslLab Compliance Services

| AU15220240

Expected Result Slatus

Yes Yes
location(s)? i
C rall Test Status
;Pﬂf___ - Runs: 1
Date: November 29, 2021 3:20:41 PM
System 1D: MY 15330001
Page 11/32
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Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access to the master

dox is limited to p owners, Documents receive periodic review and cannot be assigned an evergreen status. The
qualification performed according to this document refers only to the hardware/software configuration in place al the time of the
qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to
maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A
change management system provides a means for determining the degree of requalification required according to the extent of the
changes made. All details of the changes must be thoreughly recorded and documented, together with details of compleled tests and
their results. Mote: Hardware/software configuration management is the customer's responsibility

© 2021 by Agilent Technologies Agilent CrossLab Com pliance Services

Attachments

Training requirements note: The delivery engineer attaches an ACE technique-specific training cerfificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite trainings for Data Integrity, General
Compliance topics (GMP, GLP, ALCOA, elc.), instrument hardware and software components, and the ACE technique itself. The one

Date: November 29, 2021 3:20:41 PM
System |D: MY 15330001

Page 12 /32

certificate encomp all pre-requisite trainings as documented in the Agilent Learning Management System called Success
Factors.
Location Category Document Name Page
EQR General Certificate of Qualification for ACE 14
EQR General Certificate of Qualification for ACE 15
EQR General Operator's training certificate and qualifications 16
EOR General Certificate of Qualification for ACE 17
EQR Material Cerlificate of Analysis Wavelength calibration solution 18
EQR General Instrument's Test Report 22
EQR General Instrument's Test Report 25
EQR General Instrument's Test Report 26
EQR General Instrument's Test Report 27
EQR General Instrument's Test Report 28
Data: Movember 29, 2021 3:20:41 PM
System ID: MY 15330001

Page 13 /32
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Agilent CrossLab Com pliance Services

@ 2021 by Agilent Technologies

General

Document Name:

Agilent CrossLab Com pliance Services

| Certificate of Qualification for ACE

Agilant Technologies

Leamner Name:

Title Of Course:

Completion Date:

Certified By Company:

Certificate of Completion

Kanyakorn Sukpathrajarem

AN-CE-55-11-030-A: ACE 3.X Uscr Update Training

June 25, 2020

Leaming at Agilent

All Service and Support training certificates have the following specific limitations,

A cerificate for Service aad Suppor raating is only valid while employed by Agilent Technologies or while working as an Agilent-authacized secvice
provider, through which the service employee has angoing access 1o Agilent’s: Salety Alerts, Service Notes, internal technical updates, upidate training. current
documentation, technical support, current parts, and parts updates. Completion of training alene, withoul being employed by Agilent Technologies, docs mot
qualily an indivelual 1o safely install, service or maintain Apilent products.

General
Document Name: Certificate of Qualification for ACE
L
- Agilent Technologies
Agilent Compliance Engine Self Qualification
Date: MNovember 29, 2021 3:10.26 PM
Drive Serial #: EAF04572 Platform Revision: ACE 311
Individual self-qualification reports for each specific technique Installed are also available upon request. They provide additional details
on the general repert fram the cancise summary and are by the actual i h during the process. There is
nat U p between algon and O program tests because some algorithms are used by several tests and
across multiple similar hardware components of the qualified systems.
Technigue Type Tests Complatod Result
Emission Speciroscopy a Confarms
Software & Conforms
Overall Qualification Status
Confarms
Date: Movember 29, 2021 3:20:41 PM
System ID: MY 15330001

Page 14 /32

Date:
System ID:

November 29, 2021 3:20:41 PM

MY 15330001

Page 15/32




@ 2021 by Agilent Technologies

Agilent CrosslLab Com pliance Services

© 2021 by Agilent Technologies

General

Document Name:

Agilent CrosslLab Compliance Services

Certificate of Qualification for ACE

Agilent Technologies

Learner Name:

Titke O Course:

Completion Date:

Certificd By Company:

Certificate of Completion

Kanyakorn Sukpathrajarcm

ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hardware Specifiec Delivery for Agilent
ICP-OES Systems

October 30, 2020

Learning at Agilent

Adl Service and Suppart training certificates have the following specific

A eertificaie for Service and Support raining is anly valid while employed by Agilent Technologies or while wirking as an Agilent-authocized service
provider, thiough which the service enmployee has angoing access 10 Agilent’s: Safety Alens, Service Noles, intemal technical uplates, update training, current
documentation, technical suppert, coment parts, and parts updates, Completion of aining alone, withoul being employed by Agilent Technolaghes, does not
qualify an individual to safely install, scrvice or maintain Agileat products.

General
Document Name: Operator's training certificate and qualifications
L —-—
Agilent Technolagies
Certificate of Completion
Leamer Name; Kanyakorn Sukpathrajaremn
Title OF Course: ANV-CE-ICPOES-2-008-A: Agilent 5100 ICP-OES Suppont Neophyte Training
Completion Date: November 2, 2017
Certilied By Company: Learning at Agilent
All Service and Support training certificates have the followling specific Numitations.
A cenificaie for Service and Suppart tsining is enly valid while emplayed by Agilent Technologies o while warking as an Agilent-nthorized service
provider, through which the service employec bas ongoing access w Agilent’s: Safety Alerts, Service Notes, infemal sechnical updates, update training, current
documentation, iechnical suppart, current parts, and parts updates. Completion of training alone, without being emplayed by Agitent Technolagics, docs not
qualify an individual 1o safcly install, service or mamtain Agilenl products.
Date: MNovember 29, 2021 3:20:41 PM
System ID: MY 15330001

Page 16 /32

Date:
System ID:

November 29, 2021 3:20:41 PM

WY 15330001
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Materials Document Name: Certificate of Analysis Wavelength calibration solution

Document Name: Cerlificate of Analysis Wavelength calibration solution —

Agilent

Vﬁ!'ﬂ of Validity. Agilent ensures the sccuracy of this solution until the expiation date shown helow, provided tha
ngtrections for wse are follewed. During the period of validity, the purchaser will be natified if this prodwct is recafied due 1o

c E HT I F I CATE D F AN ALYS I S | any significant changes in the stabiity of the solution.
Samsple lat appraver:

Agilent Product Name: Waeiength Calbeation Solution for [CP-DES & MP-AES, § mp/L. 00wl

Agilent Part No: s610030100
o M (A Datn of ralusse: 17 Ocsober 2820 " g s
Dt of enpiration: 17 Apeil 2022 Chuck Goudreau, Certdying Oficer

[ Product Specifications

[[Ansbyta | Stariing Waterisl | _CASS | Cortfed Conc. | Anstyla | Stariing Marial | GASE
77 | [ 65 |
K "

[RIECE]

Z
I
:
;
i
i

lelelzlz
e

=2
=

48 | 0034 0425 mgh |
5000 £ 0,25 moll

| Matrix: 5% HNOy

Intended Use. This sbstion is intended for use as a certified rolerence material o calibration standssd for snductivsly
coupbed plasma optical emission spectroscopy (ICF-0ES), inductively coupled plasma mass spectrometry [ICF- MS], atomic
absarption spnctemscapy (fame AAS of BFAAS], microwave plasma atomic emission speciroscopy (MP-AES],

wray dl ¥ {XRF), and othar iques for elemental anatysis,

: Thia CRM was undur i guality aystem that is regetaced 10 150
| 5001, 150 um and WEC WT025. This CAM wes prepared to the cactified concantrations shown sbove by gravimatric
thy inglo- that wese certifind using the “High Perormance ICP-0ES” protocal developed by
NIST and are dmm traceabilo to tho NIST SRMs ksted below. This solution was stabilized using high purity nitric acid
[HMDs} and dilistod with filtared (0.2}, 18 M-ohm deionized watsr. Tha balancas usni in she preparation of thia CAM are
ealibratud rngularly v o NEST. dilutians are performed in Class A cali The
cariifind inrs wers ined based upon ¥ of the cerilied
| | concentralions was performad using ICP-OES i and/or st NIST SRMs: 3101a, 3103,
'] 3104, 3108, 3113, 3112, 3114, 30410, 3132, 3134, 3136, 3128, 3149, 31538, and 3168 The wncertainty associsted with sach
| cestifind concentration represents the expanded encertainty st the 95% confidence laval using a covorage tactar of k=2,

bor Use: Agilaril that the sodution b ujihily mixed by ropeated shaking or swirling of the
| | hedtle immadiataly nnmmuar_ Ta acheeve the highest accuracy the analyst should: {1) vse only pre-clesned containars and
{2} ovoid pi i from the CAM's aniginal container, (3) use & minimum sub-samgle size of S04L, §8)
Fmika diltians using cafibeatud balsaces o cenified valumetric class A flasks and pipettes. (5] dilute t valume wsing tha
| same malsix s the original CRM, and (6) never pour used product back ima the originel contsines, The sohstion sbould b
I kept tightly capped and stared under nosmal laborstory conditians. Do nat lreeze, heat, ar expase to direct sunlight
M.m expnsure i moistura o high hemidity,

-~ Page2ei3
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Document Name:

Certificate of Analysis Wavelength calibration solution

Agilent CrossLab Compliance Services

- Agilent

Mazard lnbssmation: Refes io the Safery Duts Shest {BD5), which can ba obtsined at wwe sgilent com/cham//sds.

Thiis galuti h oy 1 i e thae rigiih 150 17038 and 130
Guide 35 Anglicatn sampdos of she finishad miution u. 0sPE13
af and Sbility. To usera should not take a swaller sub-sample than specifid in the

Use, a8 dnirg
Farther Iformation: Pleass comact Agiens for lurther inarmation about this CAM.

Oaliey Enriificadions: This CAM vwss puapared undar 3 quality managamist systars ihat

= Tlegistemd to 150 8201 - Deality Mansgemest Systems - Requirsmanss {TUY NORD Cart flog. Mo 44 100 16560231)
Producerns

+ Acoredited w150 17939~ Geraral feyus al

(AHA Cort. No. 2B48.02)

o 150 17004 roforencos séditionsd requirements specified in 150 Guide 31 and 150 Guido 35

1S0AEC 17075 for

Mo, 236801}
# VAR Sk, 206 faby R, Maachmstat W1 11100

Pagadold

of Tasting wnd Calibvation Labseatorles [ATLA Cort
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Gensral Document Name: Instrument's Test Report

Document Name: Instrument's Test Report

| Sensitivity Test Pass
Radial
Repart Summary
Element Wavelength  Specification  Method  Ralio Standard  Blank
Instrument Model Agilent 5100 VOV ICP-0ES
A5 (188,980 nm) 2450 SABA 1224 1199.1 832
Instrument IT GEO11A
Se (196.026 2410 SABR 791 : .
Instrument Serial Number MY 15330001 ¢ nm) o 1eed
Zn (213857 214210 SABR  3206.2 ! !
Software Version 7.1.0.6821 nE i % s 038
Pb (220.353 =460 SRBI 170.7 2836.4 .
Firmware Version 2004 { il i i i i
Mn (257.610 23518.0 SREBR  10484.0 205474, .
Tesled By Kanyakorm 5. n (2 nm) 40 736
Al 1 234 A . X
Test Completed Cn 29-Nov-21 3:18:24 PM {08,102 8 ol il i adiny
Ba (493408 nm) z34.0 SBA 84.3 10245626 120168
Result Summary K {766.491 nm} 218 SBR 39 1045391 213283
Resolution Test Pass Axial
Sensitivity Test Pass Element Wavelength Specificaion  Method  Ratio Standard Blank
Pracision Test Pass As (188.980 nm) 2208.0 SABR  276.1 43200 2204
Se (196.026 nm) =150.0 SABR 1795 32901 281.0
I
fesoluion;Teat L] 2n (206.200 nm) 22340 SABR 14323 220174 2314
Element Wavelength  Specification  Width Zn (213.857 nm) 2 1743.0 SRBR 69723 2049859  B57.0
174, K ol
N (174,213 nmj £8.40 7.54 Cd (214,439 nm) =4227.0 SREBA  7810.0 163528.6  436.1
Ag (188.980 nm) =820 6.72
€ (183,037 ) Frpie aat Pb (220.353 nm) 23200 SABR 6005 16920.2 7273
Mo {202,032 nm) <8.20 6.80 Mn (257.610 nm) = 10825.0 SABAR 31358 8 1574284.8 25122
Cr (206,158 nm) £13.40 10.24 Cr (267.716 nm) 2 10480 SRBR 45873 1863462 16216
Zn (213.857 nm) S8.70 7.54 Cu {324.754 nm) 2 19.0 SBA 51.8 2539416 48136
Pb (&20.353 nimk £9.00 L4l Al (396,152 nm) 260 sBA 124 2630707 196214
20 aabateri) i il Ba {493.408 nm) = 60,0 SBR 1906 68582836 35799.9
a X nmj A i A 2
Ba (230.424 nm) £9.40 8.19
W (257,610 nm) 13,30 9,60 K (766.491 nm) z24.0 SBR B34 33639137 52206.8
Mn (260,568 nm) <20.20 16.52
Cr (267.716 nm) <11.00 9.08
Cu (324.754 nm) £25.00 18.23
Cu (327.395 nm) <1420 12.53
Sr (338,071 nm) <33.50 27.38
Ba (455,403 nm) < 44,00 34.14
Sr (460.733 nm) £ 36.00 21.93
Ba (493,408 nm) <3600 29.13
Ba (614,171 nm) £42.00 27.47
Ar (675.283 nm) £74.00 67.94
K (766.491 nm) < 80.00 63.70
Page 2ol 3
Page 1 ol 3
Movember 29, 2021 3:20:41 PM Date: November 29, 2021 3:20:41 PM
MY 15330001 System ID: MY 15330001
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Document Name:

@ 2021 by Agilent Technologies

Instrument's Test Report
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Precision Test Pass
Radial
Element
Value % RSD

As (128.980 nm) 2,60 1.19

Sa (196,026 nm) =260 114

Zn (213.857 nm}) <1.50 0.47

Pb (220.353 nm) <260 0.84

Mn (257.610 nm) £1.50 0.42

Al (386,152 nm) <1.50 0.37

Ba (493.408 nm} =150 [

K (766,491 am) =1.50 029

Axal
Element W gt 5 M d
Value % RSD

As (188980 nm} £1.50 0.68

Se {196.026 nm) S1.50 0.64

Zn (206,200 nm) <150 0.29

Zn (213,857 nm) £1.50 0.37

Cd (214,439 nm) £1.50 0.34

Pb (220,353 nm}) £1.50 033

Mn (257,610 aim) <150 0.74

Cr {267.716 nm) =150 0.29

Cu (324,754 nm) <1.60 0.37
Al{396.152 nm) £1.50 0.35

Ba (493.408 nm) =1.50 0.55

K (766.491 nm) < 1,50 0.60
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oL E PinAAcle 900Z
| Preventive Maintenance Report

Company Name: ENVIRONMENT RESEARCH
Instrument Location:25/114 M.6 , THANON NGAM WONG WA
THUNG SONG HONG, LAK SI, BANGKOK, 10210

Instrument Serial No.: PZAS19031401

Date: 14-Jun-2021

Date: November 28, 2021 3:20:41 PM
System ID: MY 15330001
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PinAAcle 900Z Preventive Maintenance (PM)

Component List

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Company Name: ENVIRONMENT RESEARCH
Address 25/114 M.6 , THANON NGAM WONG WAN, LAK SI, BANGKOK, 10210
(Instrument Location):
Serial Number: PZAS19031401 PM Number: 172
Customer Name K. RAIWIN lel=Ehone 099-182-9241
(if applicable): Number:
Custcfmer Support KDUANG Service Order WO-01301953
Engineer Name: Number:
Next PM Due
Date PM Performed: 14-Jun-2021 . 14-Dec-2021
(DD-MMM-YYYY) Date:
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370144 Rev.9 A January 2018 s -
Y PerkinElmer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

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

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer,Inc.

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

not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElImer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

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

Part Number o .
Description uantit:

(if applicable) P Q Y
B0501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A

Additional Reagents and Standards Required for PM
Part Number e Expired
N ) Description uali Batch/Lot #
(if applicable) P el / Date (Mm/YY)
N9300244 GFAAS Mixed Standard AR 53-255CRY1 | 30-Sep-2021

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number . . Expiration
) . Description uanti Batch/Lot #
(if applicable) P Q ty / Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR

IPinAAcle 900Z Preventive Maintenance (PM)
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Additional Tools Required for PM
Procedure Checklist
Part Number A . q
) ) Description Quantity Serial #
(if applicable) Use (V' ) to check off those steps in the checklist that have been completed.
83100652 i PE200767 .
Or N9307029 Electronic Flow Meter 1 1. General:
B0505495 Test Jig 1 NA ] Review the instrument performance with the customer and document any recent
problems.
03030997 System 2 EDL Driver 1 03030997 . )
¥l Inspect the customer log book and make any appropriate PM entries.
N3050605 As System 2 EDL 1 16148 Perform general inspection of system for cleanliness.
N3050121 Cu Lumina HCL 1 092216-010130
2. PCInstrument Software:
N3050109 Ba Lumina HCL 1 102416-040160
V1 Instrument Software user files/databases archived, packed, and/or deleted as needed.
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190 3. Mechanical:
N3050119 Cr Lumina HCL 1 091911-020150 ! Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

W Clean exterior of the instrument.

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

¥ Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

¥ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

¥ Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

W Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

W Check furnace open/close function.

I Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

/] Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

¥l Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary.

W/ Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.STN

W Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥ Check auto sampler operation.

| Perform an auto sampler check valve test as described in the Service Manual.

¥l Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics as
described in the Service Manual.

! Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

1 Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

¥l Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

/] Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

/I Check furnace open/close function

IPinAAcle 900Z Preventive Maintenance (PM) Page 3 of 7 I I PinAAcle 900Z Preventive Maintenance (PM) Page 4 of 7 I




4. Electrical:

V1 Inspect PC boards. Clean if necessary.

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

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

5. Optics:

¥ Inspect and clean the sample compartment windows, if needed.
¥ Inspect and clean the furnace windows, if needed.

¥ Inspect and clean the GFTV camera lens, if needed.

V! Inspect optics. Clean or replace if necessary,

6. Gasses:

V1 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.
¥ Verify that the air filter element is dry. Replace if necessary.

7. After PM Performance tests [THGA]:
7.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min + 25 mL/min 255 Passed
External Flow Rate 100 mL/min = 10 mL/min 100 Passed

7.2 Chromium Baseline Noise

Description: Signal to noise check.

Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0010 Passed
Standard Deviation SOas 0.0003 Passed

7.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mg Results < 7.0 pg/0.0044 A-s 38 Passed
Precision <2.0% 1.02 Passed

I PinAAcle 900Z Preventive Maintenance (PM) Page 5 of 7 I

7.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter

Results

Specification Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 1.8 Passed
Zeeman Ratio 0.52£0.04 0.56 Passed

8. Review:

] Review with the customer PM work performed.

¥ Review with the customer routine maintenance procedures.

V] Discuss recommended customer supplied materials to have on hand.

W Attach PM sticker.

I PinAAcle 900Z Preventive Maintenance (PM)
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DD s METTLER TOLEDO

Mettier-Toledo (Thalland) Ltd.

Additional Comments BA4B/4 - BABIS Lasalle R, Bangna Tai Sub-District
Bangna District, Bangkok 10260
Additional Comments Regarding the PM +66 2723 0382
MT-TH.ServiceSuppot@mL.oom NSC-TISI-TIS 17025
. . CALIBRATION 0062
. Atomic Signal (Peak area)
Zeeman Ratio = T -
Atomic Signal (Peak area) + Background Signal (Peak area)
. . .
01934 Accuracy Calibration Certificate
= Customer
0.1934+0.1481 Company: ENVIROMMENT RESEARCHETECHNOLOGY CO., LTD.
Addrass: 251114 Moo 8, Soi Chinsket 1, Ngamwongwan Rd., Toongsongho
= 0.56 City: Laksl Contact; Rarita Tagngthal
Zip | Postal: 10210
State / Provinca: Bangkok
Order Number:
HIERTWTRI
b i e
Weighing Device
Manufacturer: Mettler Toledo Instrument Typea: Weighing Instrument
Model: MS2045/01 Asset Number: ERTC-L-IN-0B8
Serlal No.: B334691537 Terminal Model: MIA
Bullding: hlia Terminal Serfal No.: NiA
Floor: g Terminal Asset No.: A
Room: 504
Range Max. Capacity Readabllity (d)
| 220y 0.0001 g
. Procedure
Review
Calibration Guideline: EURAMET cg-18 v. 4,0 (11/2015)
METTLER TOLEDO Work Instruction: CPWID2120

The preventive maintenance checks and if applicable performance tests for PinAAcle 900Z
This calibration certificate contains measuements for As Found calibration. Mo As Left callbration was performed because the device

have been completed.
was not modified after As Found calibration, Therefore, resulls for As Left correspond to As Found

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in waight

This PinAAcle 9002 Passes 1 Fails [ the preventive maintenance.
In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

Review of Preventive Maintenance: gocommodate specific calibration conditions,
Authorized PerkinElmer Representative: Date: Temperature Humidity
14-Jun-2021 | As Found Start: 23.9 °C End: 24.2°C | Start: 45.8 % “nd: 64,
(DD-MMM-YYYY)
Authorized Customer Representative: Date: As Found Gallbration Date: 19-Jan-2022 Callbrator:
14-Jun-2021 As Left Calibration Date: A
(DD-MMM-YYYY) Issue Date: 20-Jun-2022
Approved Signatory:
I PinAAcle 900Z Preventive Maintenance (PM) Page 7 of 7 I
Software Version: 1,23.0.229 METTLER TOLEDO
Report Versan: 2 168 Thes iz an oniginal decument and m ially reproduced without the

Form Numbes: F1030 wrillen parmisaicn o g calibralior Raboratary.
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TH2065-083-011922-ACC-TH

Error of Indication
Measurement Results
As Found
Repeatability k
1| 0.0000 g 0.0000 g 0,0000 g 014 mg | 2
Test Load: 100 @ 2 | 0.0500 g 0.0500 g [ 0.0000 g 0.15 mg | 2
As Found As Left b i; Et‘liunﬂ 3 0.1000 g 0.1000 g 0,0000 g 0.15 mg 2
p 99,9998 g NIA J 1 (Tt Foint) T | t =
| : abd 4 0.5000 g 0.5000 g 0.0000 g 0.15 mg 2
2 it t ki 1 Ad ] 5 1.0000 g 1.0000 g 000000 0.15 mog 2
T = F | !
4 SHRITE | DA 6 | 5.0000 g 5.0000 g 0.0000 g 0,16 mg 2
3d I !
4 0955900 g | Mia 7 10.0000 g 10.0000 g 0.0000 g 0,16 mg 2
) 99.9956 9 ullad i B 50.0000 g 4989999 | 0.0001 ¢ 0.19mg 2
. . | t t
i} 99.0098 g 1 MiA, | " 1d ? ] 9 99.9999 g ©99.0998 g | .0001 g 0.26 mg | 2
S { | { 1
7 98.5983 9 | il | o] 10 149.9999 g 149.9997 g 0.0002 g 0.35 mg 2
] \J 1 T
8 | 99.9998 | NA | \ [ 41 ] 190,995 g 1999998 g 0.0001 g 0,39 mg 2
9 99.9999 9 | A )
10 99.9990 g A 'O
il 4 ! As Found
Standard u
Deviation 0.00006 g Mia,
04+ * Asle
f 5 B
E
: 5
: ﬁ For improved legibility of the graphics
The "d" in the graph the of the rang: L in which the g R Ex | anly increasing measurement points
lost was porfarmed. = b e € L ~ P are shown and measurement paints
The results of his graph s1e bassd upon the absalute values of the differsnces E—' 1 e ¥ o close o zere are not displayed,
Tram the mean vakie 8
Eccentricity
o
Test Load: 100 g
Found Laft - K '8
\ |
1 00000 g | Nk | / -1d S1d Callbration Points |g]
| 2 99,9604 ¢ | A
| |
a | 99,9997 g A The uncertainty stated is the expanded uncertainty at calibration by g the combined uncartainty by the
4 99.0097 g NiA covarage factor k - which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
5 19,0999 g [ NIA | "\ 1d 1d of values with a probability of approximately 95%.,
et E—— | Al The user is responsible for malrtaining environmental conditions and the settings of the weighing instrument when it was calibrated,
aximum
Devialion | Eedig | e As Found
Test Equipment
The "d” in the graph rep the y of the i which
the test wis perlommed, All weights used for metrological testing are traceable to national or international standards. The welghts were calibrated and certified by
an accradited calibration laberatory.
Welght Set 1: OIML E2
Weight Sat No,: Wso3 Date of Issue: 21-Sep-2011
Certificate Number: 175498 Calitration Due Date: 14-Mar-2023
Themo Hygrometer
Equipment Mo IN281 Date of |ssue: 25-May-2021
Certificate Number 21H1100 Callbration Due Date: 10-May-2022
Software Version: 1,21.0.228 SMETILER TOLEDO Software Version: 1.23.0.220 OMETTLER TOLEDD - Page 3 of 5
Report Yarsion: 2.16.8 This is an original document and may not be parlially reproduced withaut the Repon Version: 2.16.0 This s an eriginal document snd may nat be partially repeoduced withaut |
Form Numiber: F103C wrilten permission of the issuing calibration lsboratory. Form Nurber; F1030 ‘wrilben pel sion of the isawing calibwation ksboratory,
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Measurement Uncertainty of the Weighing Instrument in Use

Remarks

Slated is the expanded uncerainty with k=2 in use. The formula shall be usad for the estimation of the uncertainty under consideration of

FACT adjustment functionality activated
the enors of indication, The value R represents the net load indication in the unit of measure of the device,

Enquipment condition: Goad

Mext calibration according to customer's procedure Temperature coefficient for the evaluation of the measurement uncartainty in use: 1.5 -10%F K
End of Accredited Section Temperature range on site for the evaluation of the measurement uncarlainty in use: 4K
The information below and any attachments Lo this calibration certificate are nol part of the accredited calibration.
1 of L

As Found

0.0001 g 2200 | Uy = 0,15 mg + 0.00599 mgig -« R

To optimize the stabidity of the linsarization, besides of the zero load only Increasing messurement points with a test load of 5% of the
measurement range or largar are taken for the calewlation of the linear equation.

Absolute and Relative Uncartainty in Use for Various Net Indications (Examples)
Nt Indication As Found As Left
D.0220g | 0.15mg 0.68% MNia NIA
| |
D.2200g | 0.15 mg 0.069% RN BA
2.2000g 0,16 mg DL007 4% NiA, PNiA
| 22.0000 g 028 mg 0.0013% NiA | A
l 220.0000 9 1.5 mg 000067 % NiA | NiA
E 3
5 g
5 3 |
8 £ |
3 ®
© |
[
, | | )
Walghing Raige %) Reading fu}
As Found Asg Left
Software Verson: 1,23.0.220 ©METTLER TOLEDD Software Version: 1.23.0.220 SMETTLER TOLEDD Page 5 of 5
Report Version: 2.16.8 This & an anginal documeant snd may nat e partially repodused withoul the Papod: Versinc 108 Thie. a0 arigiraf docyment. and may:nok be sariial eproducad wamot he
Form Number: F103C writban parmission of the isswing calibestion lebontory,

Form Nurmbar: F1036 wiitlen permission of the Ssuing callbralion lsboratary.




Attachment to Calibration Certificate:
TH2065-083-011922-ACC-TH
GWP® Cerlificate

METTLER TOLEDO Service

GWP®
Certificate

Attachment to Calibration Certificate:
TH2065-083-011922-ACC-TH
GWP* Certificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

As As
Found Left

The weighing device meets the given The weighing device meets the given
process requirements, process requirements.

Minimum weights for different welghing tolerances and safety factors

Safsty Facior
Tolerance | 1 2 3 “ 10

0.1% 0.15146 g | 030476 g 045993 g 0.77601 g 160147 g
0.2% 0.07550 g | 005146 0.22786 g 0382114 ' 0.77601 g
05% | 0035 | oso37g | 0.09066g 0151469 | 0304789
1% 0.01506 g 0.03015 g 004525 ¢ 0.07550 9 015146 g
2% 0.00753 g | 001506 g 0.02260 g | 0.03770 g 0.07550 g
5% 0.00301 g [ 0.00602 g 0.00904 g | 0.01506 ' 0.03015 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight,

As Left Minimum Weight Table

Tests Perlormed: v 1 As Found As Lalt Mo adjustments/imodifications made, As Left resulls

correspand 1o As Found,

Process Requirements

Weighing Tolerance: 1% | Smallest Met Weight; 0.0500 g Salety Faclor: 2

Safe Weighing Range

Patien astwatbitend ety (3]

Safe To Weigh {

[T T ——)

1

Wil Ity vl i s vy oot I sctunl ceibration resulbs, fhe measreimend unoorairty urens s smply o visual represedlion, This graph rallocts As Lalt testing, urass by As Found
was perdnmed,

Minimum welghts for different welghing tolerances and safaty factors
Safely Factor

Toloranca | 1 2 3 | 5 | 10
0.1% | 015146 g [ 0.50476 g 0.45993 g 0.77601 g | 160147 g
0.2% 0.07550 9 ' 0.15146 g ’ 0.22788 g ' 0.38211 g 0.77601 g
0.5% 0.0305 g 0.0B037 g | D.09066 g 0.15146 g | 0.30476 g
1% | 0.01506 g 0030159 | 04525 g 0.07550 g ‘ 0.15146 g
2% | 0.00f53 g 0.01506 g 0.02260 g | 0.037r0g | 0.07550 g
5% | 0.00301 g 0.00602 g 0.00804 g | 0.01506 g | 0.03015¢

« Pass: The detesmined minimum weight meets the requirement for the smallest net waight.

At these net minimum weight values, the measurement uncertaintly of the weighing device ia equal to or less than 141 (no safely factor), 1/2,
173, 145, or 1190 of the required Lolerance, The values are calculated with k = 2 and based on the linear formula of the measurement uncerainty

wf the weighing davice in use,

The safety factor for As Found is always 1, This implies no safety factor, As Found testing looks al the behavior of the instrument from the past
until test agcurred, For the past, It is necessary to knaw that the tolerance was met, but not tha safety factor, The salety factor is a proactive

measure o apply for future measurements,

Notes on minimum weight values in above table;
1. i "MNIAY is shown above, no appropriate value could be calculated
2, METTLER TOLEDO is not responsible tor the definition of the process requirements.

Softeare Yersion: 1,23.0.228 O METTLER TOLEDO

Repon Verson: 2.16.0 This i an orglral decument and may net be partially reproduced without the

Form Nurnber; F109C wrillen genmision of he i wilibration kaboratory.

Saftware Version: 1,23.0.228 © METTLER TOLEDOQ Page 2 of 4
Repon Version: 2.16.8 Thes & an omginal dacuiment and miy not be partily repoduced wilk
Form Number F 1050 WHIIEN permiission of he issung calibralion lsbormtory,



METTLER TOLEDO Service

Attachmant to Calibration Certificate:
TH2065-063-011922-ACC-TH
GWP® Cerfiflcate

Measurement Results

Results Summary

wpoatabllity Eccentricity Eror of Indication
As Found| v v v
Aa Left v v v
+" = Passed
X = Falled

f, = Safety Factor not mel

Repeatability

Test Load: 100g

As Laft
Std, Deviation Resull

As Found
Sid, Deviation

Controd Limit

Tolerance

NiA NiA NiA

0,2% | 0,00005 g x x

0.5% | 0.00013 g v v
0.00006 g° 0.00006 g*

1% 000025 g v v

2% 0.00050 g o v

5% 0.00125 g P v

*The calculated standard deviation value is below the rounding enar of the balance, The 0.41%d rule is used for the assessment of this

repeatability fest and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal Lo the corresponding control limit.

Eccentricity

Test Load: 100 g

As Found As Left

Deviation

Tolerance Control Limit Deviation

0.0500 g v | v

0.2% 0.1000 g v | v
24% L 0.0001g = 0.0001 g 3
1% 0.5000 9 v v
2% 1,0000 g v v
5% 25000 g vy v

The weighing tolerance is met il the deviation is less than or equal to the conesponding control limit,

Attachment to Calibration Certificats:
TH2065-083-011922-ACC-TH
GWP*® Certificate

METTLER TOLEDO Service

Error of Indication

©METTLER TOLEDO

Heport Version: 2,168 This iz an orginal document and may not be paally reproduced wilbout Se

Farm Humber; F133G wiitlen pemission of the |aauing calityasn laboratary.

As Found
Control limits for various weighing tolerances
Referance Value Eror 0.2% 0.5% 1% 2%
| 0.0000 g ! 0.0000 g [R5 | NiA | [R1Y A NiA NPA
[ 50.0000g | -0.0001g 0.0250 g | 0.0500 g | 0.1250 g 0.2500 g 0.5000 g | 1.2500 g
99.95989 g -0.0001 g 0.0500 g 0.1000 g 0.2500 g 05000 g 1.0000 g I 2.5000 g
149.9999 g -0.0002 g 0.0750 0 0.1500 g 0.3r50g 0.7500 g 1.5000 g | 3.7500 g
189.9998 g -0.0001 g 0.1000 g 0.2000 g 05000 g 1.0000 g 2.0000 g 5.00004
¢ |« | o WM v | @
As Left
Control limits for various welghing tolerances
Reference Value Emor 0.2% 0.5% 1% 2% |
0.0000 g 0.0000 g A NiA NI& 1LY | NIA A
50.0000 g -0.0001 g 0.0250 g 0.0500 g | 0.12500g 0.2500 g | 0.5000 g 1.25004

3.2500 g D.5000 g 1.0000 g 2.5000 9

95,9000 g | 00001 g L0500 g 010000 |

l 149.99509 | -0.00029 0.0750 g 0.1500 g 0.3750g | 0.7500g | 1.5000g | 3.7500g

199.9890 g | -D.0001g | 01000 | D.2000g | 050000  1.0000g | 20000g | 5.0000g
Resul v | v v v v v

The weighing tolerance is met if the ermor (of indication) for each test point is less than or equal to the coresponding control

limit for that particular weighing tolerance, Resulls at or close Lo the zero paint cannol be assessed.

Saftware Varsion: 1230226 CMETTLER TOLEDO Paged of 4

Fepont Version: 2188 Thes b an onginal document and may net ke partialy repoduced wilboul

Form Numbsr: F 1030 wiitian permission of the isswng calibration iaborasory



Service Dale: 2022-01-19 METTLER TOI-EDO
Document Number; TH2065-165-011922-LABBalanceHR

ENVIRONMENT RESEARCHATECHNOLOGY CO., LTD

25114 Moo 6, Sol Chinaket 1, Ngamwongwan Rd., Toongsongho n.awredam, Laksi, Bangkok 10210

Ramita Taengthai

Balance Health Report

Deavice Detalls
Dotall
Manufacturer: Mattler Toledo Acoessary 1
haadal MS2045 Accessory 2
Serial number: [B334681537
= Weight set for routine testing: Yoes !
[Firmiware: 1.74
Histo
Davica History Sanvice History
In use; Yes Last preventive < 1 year
Bge: = 10 years Last Insh L callbrati < 1 yoai
Spare parts availabie: Yes . .
Lasl wazight i
150
Process tolerance in %: 1% i s ; d i
uline lesling performed: (::]
Smallest sample nat weight: 0,059 b

Check List

Environmental Conditions General & Functional Chacks

Room temperature fluctuation v Leveling '
Exposure to diract sun v Cleanliness v
\ibrations v Completeness - missing pans sea ith ramarks d
Draft ' |seitings for aperating s
Dirt or dust v Other - objections noled as addilional remarks -
Static v actrica pone
8 o Powar supply Ll
Dvaft shisla v Sliding door drive: —
‘Walghing pan posilicon v Internal weight drive v
Housing v Display v
-— —_

Qther - objgclions noled as additional remarks Other - ohjections nated as additional remarks

Recommendations

Instrument calibration Uninstall

|dentify safe weighing range Replace instrement

GWP verification / risk ssment Hepiace / add parta (see remarks)
Preventive mainienance Onsite repair

Pardom rouling testing with test weighta Drapot repair

User training Use of accessonies (sea remarks)

Contact MName:  Ramda Taengthai Phone; DEAG334490 Emal: famdafieviresearch co.h

Additional Remaris & Recommandations

Englneer Detalls
Dte: 18-Jan- 2022

Name: Suwicha Choykamechu

This Is not & certificats.
It should not be used to interpred final resulls for the testing of ihese devices
Legand; v GoudiPass ik Needs Attention X BadiFail == Not Apolicable
e =
AT - B4EU5 Lasabo Rd., Barena Tel Sub Dislict. Baron Dissict, Banckck 10200, 100 2123 0340 METTLER mlEDo f".}_ﬂ_l vice
MT-TH ServceSupporti@m com
W, G Fouport Veneon: 1.13, Scltware Version 4.26.2,19, Page 11, @ METTLER TOLEDD

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
RVIUES 5 EQUIPMENT CALIBRATION AND TE
KARN ROAD 501 18, SUANLUANG, SUANLUANG BANGEOK 10250

FEL. (:2717-3000.27

CORPORATI NG SERVICES

SMM PATTAN

i NSC-TISITIS1T025
FAX.0-2719-9384 CALIBRATION 0008

Cert. No.: 22TM152

Page.: 1 0of 3
Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Memmert
Model : UF 110
Serial No. : B414.0652
ID No. : ERTC-L-In_-098
Submitted by : Environment Research & Technology Company Limited

25/114 Moo 6 Soi Chinaket 1,
Ngamwongwan Road, Toongsonghang, Laksi,
Bangkok 10210

Location : Laboratory (ERTC)

Received Order : 5 January 2022

Calibration Date : 5 January 2022

Ambient Temperature : (26+10)"C

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon

Approved by :

Approved Signatory
{ ) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 21 January 2022

The Uncertainties are for a confid

1ce probability of approximately 95 %

This et 1 be peproshseed other i in full, except with the prior written

A 0036819



Equipment : Hot Air Oven Cert. No.: 22TM152
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2201-00060N-3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90.

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

Instrument Model Serial No. Cert. No.

1 ) Data Acquisition 34970A MY44031769 21LM12
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source

Due Date
02 Sep 2022

Equipment : Hot Air Oven Cert. No.: 22TM152

Condition As-Received : Used ltem Page.: 3 of 3

Reference : 2201-00060N-3

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration | UUC* vuc* Temperature Temperature Overall Uncertalnty Coverage
Point Setting | Reading stability uniformity Variation Factor
("C) (°C) (c) (£°C) (°C) (c) (£°C) k
104.0 104.0 104.0 0.1 1.0 1.9 0.42 2
180.0 180.0 180.0 0.51 23 4.2 1.2 2

Calibration Measured Temperature | °C )
Point Position
{*E ) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 105.219 | 103.394 | 103.908 | 104.133 | 104.348 | 104.096 | 103.878 | 104.103 | 104.360
180.0 182.291 | 178.681 | 178.879 | 180.031 | 180.761 | 180.026 | 180.572 | 180.044 | 1B0.253

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an cbservation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

Fresh air setting : Close Environment during calibration

el | Beginning Finished

Temp. (°C) 27 27

2 - REL.Humid. ( % ) 54 58

e 2 AC Supply ( Volt ) 218 222

09 (ret.)
H g j e 8 Ref. Std. ID No.: @
T 7 / Calibration Point
“Tanmr— e (n}
e ”’Z{E_L b Position:| (180)°C (104)°C
w

1 20-09TC-01 | ORTD-2A1
2 20.09TC-02 | ORTD-2/2
) 3 20-09TC-03 | 9RTD-2/3
Probe Installation Details : ~ Dimension of Chamber : 4 20-09TC-04 | 9RTD-214
a= 50 cm D= 040 m 5 20-09TC-05 | 9RTD-2/5
b= 50 cm w= 0.56 m 6 20-09TC-06 | 9RTD-2/6
c= 50 om b's o48  m 7 20-09TC-07 | 9RTD-2/7
Capacity= 011  nr 8 20-09TC-08 | 9RTD-2/8
9 (ref) | 20-09TC-08 | 9RTD-2/9

a 1090218

uuc* :

Unit Under Calibration

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

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

-olo-

1

a 1090217



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: KQUIPMENT CALIBRATION AND TESTING SERVICES

33444 PATTANAKARN Ffl_ll\ll'ﬂ” 18, SUANI I,:-;\\-‘Ii.'j“;.\,h.l UANG BANGKOK 10250 7 ey Equipment : Hot:Air G Cert. No.: 22TM151
" ) R FrrRaTIon e Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2201-00060N-2
Cert. No.: 22TM151 Procedure Used :-
Page.: 1 of 2 Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
Certifi cate of CalibratiO“ method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
Equipment : Hot Air Oven 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Binder 1) Data Acquisition 349704 MY44031769 21LM12 02 Sep 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : FED 115 E2 3. This certification is traceable to the International System of Unit,
Result of Calibration :- (*) Without Adjustment
Serial No. : 11-22823 Function of UUC" : Temperature Source
Fresh air setting : Close Environment during calibration
1D No. : ERTC-L-In.-076 | Beginning Finished
I'z . Temp. ( °C ) 27 27
Submitted by : Environment Research & Technology Company Limited REL.Humid. ( % ) 54 58
25/114 Moo & Soi Chinaket 1, 3 g AC Supply { Volt ) 219 222
Mgamwongwan Road, Toongsonghong, Laksi, : s$ bt
Bangkok 10210 E En L 8 Ref. Std. ID No.: @
Location : Laboratory (ERTC) . g ¥ o& Calibration Poirt
e "’b{z/nc/h ’ Position:| (180)°C | (104)°C
Received Order : 5 January 2022 “a"
Calibration Date : 5 January 2022 s 1 20-09TC-01 ORTD-211
Ambient Temperature : (26+10)°C 2 20-09TC-02 | 9RTD-2/2
Relative Humidity : (50 +30)% . . 5 20-00TC-03 9RTD-2/3
Calibrated by : M Paltsriagiongpeiboon Probe Installation Details : 5 I:_itmenswn ;fdghamber J 4 20-09TC-04 ORTD-2/4
a= 5O cm = : m 5 20-097C-05 | 9RTD-2/5
b= 50 com Wi 060 m 6 20-09TC-06 | 9RTD-2/6
s H= 0.48 m
Approved by : — OB A edips  BAT 7| 20:09TC-07 | ORTD2/7
, Y . H 8 20-09TC-08 | 9RTD-2/8
Approved Signatory
9 (ref.) | 20-09TC-09 | 9RTD-2/9

{ /) Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date : 21 January 2022

The Uncertainties are for a confidence probability of approximately 95 %

i witlen

esting Services m

This certaficate may nel be reprodoced other than o Tl except with il

Services 11 Byuipment Calibrat

Approval of the

A 0036818 a 1090220



Equipment : Hot Air Oven Cert. No.: 22TM151
Condition As-Received : Used Item Page.: 3of 3
Reference : 2201-00060N-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(*c) (c) (*c) (£°C) (*c) ('c) (£€) k
104 104 104 0.1 1.1 1.4 0.69 2
180 180 180 0.43 33 5.6 1.5 2
Calibration Measured Temperature | “C )
Point Position
("C) 1 2 3 4 5 6 7 8 9 (ref.)
104 103,167 | 102.948 | 104.098 | 104.155 | 104.013 | 103.198 | 103.619 | 103.294 | 103.159
180 177.080 | 177.342 | 181.816 | 181.065 | 179.474 | 177.914 | 181.064 | 179.354 | 178.751

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensars and the measured
termperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
uuc* : Unit Under Calibration

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

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

-olo-

a 1030219

Agilen
CrossLab

From Insght o Ducome

Agilent 8890 Gas Chromatograph —Installation Checklist

Thank you for purchasing an Agilent instrument. This checklist is used by the installing engineer
to ensure that the instrument and associated systems are correctly installed, upgraded, and
functioning as designed in your facility. This checklist will be completed at the end of the

service and provided to you as a record of the installation.

Customer Information

¢ Customers should leave the instrument shipment for the engineer to unpack.

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

* A customer representative should be available to the engineer while performing the installation.

« Some installation tasks will be beneficial to you if you are present - refer to sections in this checklist

Important Customer Web Links

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

= Further training, advice, and consultation can be obtained upon request.
To access Agilent University, visit hi tp://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

* A useful 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: hitps://www agilent.com/en-us/agilentresources

* Need technical support, FAQs, supplies? - visit our Support Home page
hittp://www.agilent.com/search/support

lssued 02-Jan-2019 Revigion: 100 Page of § © Agilent Technalogies, Ine. 2078
Docurmant gart number: GI54-9001



CrossLab

Fiom Insght to Ouicsme

Service Engineer’s Responsibilities

" e ® s 8 s 8 @

Only complete/printout pages that relate to the system being installed.

Complete empty fields with the relevant information,

Complete the relevant checkboxes in the checklist using a "X" or tick mark “v"",

Check "Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.
Complete the Service Review section together with the customer.

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

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

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

Additional Instruction Notes

Issued 02-Jan-2019 Rovision: 100 Page? of B Agilent Technolagies, Inc. 2078
Dacumert part number: G3540-90001

There are separate checklists like this one for each major system compaonent installed with the GC,
Make sure that all checklists for the system are available prior to beginning the installation.

User information s available from the touchscreen interface and the manual are available via the web
server built into the B890 GC.

GC, ALS, MSD and accessory user manuals, the GC Firmware/PID Update Tool, Parts Finder and other
tools are included on the " GC and GC/MS User Manuals and Toals" DVD set. These will be installed as
part of this GC Installation Procedure.

Refer to the following BB30 User Manuals as you go through this checklist procedure.

Installation and First Startup

Operation Manual

Maintaining Your GC

CrossLab

Ficen lnsight to Dutcome

System Information

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

| Instrument system name and ID CN ZJ'ZZAMZ —|
Instrument system site and location Evy) yom v-.g‘)L fe sevch
List system component product numbers List the serial numbers of each component

L &354aA 1, CN2/22m)4>

2 GASA 2 CN2I95)) 5

3 &A5)3A 3, CN2I95 114

‘g5 4P 4 (N2207014

5 5

6 6.

7 2

8 8.

9 9

10 |10 J

Issunc: 02Jan-2019 Resision: 1,00 Page 3of8 © Agient Techaologies, lnc, 2010
Dacument por number: G3540-90001

- Agilent



CrossLab

Froem Inwght te Duicomn

Preparation

B’ Unpack/verify the condition and completeness of shipment. For discrepancies, use the following
table.

Produet or part description Observation Action

@' Discuss any specific questions or issues with the customer before starting.

B’d Discuss with the customer the location in the lab and near the instrument where consumables,
accessories and tools will be stored,
Discuss any configuration options with the customer before starting.

E/ Check for required service note applicability and firmware update requirements.

U Upgrades only — check with customer that instrument control settings, data, methods, etc, have been
properly saved or archived before starting any installation procedures.

- Agilent

Iegued: U2-Jan-2019 Revigion: 100 Page 4 of 8 @ Agilent Technelogies, lnc. 2018
Dacurment part rumber: G3540-90001

CrossLab

Fromt Insght tn Qutcome

Installation Procedure

Connect cables and Plumb Gasses

7 Place the GC on the bench.
@ Verify line voltage, GC Line power configuration, and power cord match.
/4 Compare GC Configuration voltage range from label on the unit with actual voltage at customer site.

 Vollage Range from Label _ 227

» Customer Line Voltage _'2&"—_

@" Plug in power cable and power ON the GC. Confirm Power ON successful,

& Run the 8890 GC feature tour from the front panel of the GC,

Q" Use the 8890 GC Setup Wizard to setup the GC:
W@ Remove shipping caps and tape.
@ Set the date and time.

Set the pressure units.

Configure gas types

Configure the network settings.

Connect the gasses,

Install Tank Regulators and purge out the air as required

Connect tubing to the tank regulators or house gas supply

Install gas traps - purge each with carrier before connecting the next trap or the fitting to the GC

Connect supply gases to the GC and Leak check/Pressure Test all gas connections,

@ Install and configure the ALS,

0 Ifan 8890 GC is being installed with a 5977 MSD, configure the MS. Refer to the GC-MS Features
section in the B890 GC Operation Manual for instruction,

H Connect the external cables, including LAN, signal output, and/or remote cables.

a If tzs GC includes an Electron Capture Detector, connect the exhaust tubing to a proper vent or fume
hood.

U Ifthe GC includes cryogenic cooling, connect cryogenic coolant.

For LN2 use %" Swagelok and insulated copper tubing @ 25-40 PSI
For CO2 use 1/8" Swagelok and Stainless Steel tubing (@ B0O-1000 PSI.

0 If GC includes valves, connect valve actuator air using 1/4° plastic/PTFE - 50 PS| clean/dry Air.
U If a headspace or other sampler is included install per the specific Installation Checklist.

EEEUNEGEG

Issued: 021002019 Revision: 1.00 Pags Sof 8 @ Aglent Technologies, Inc, 2011
Document part number; GISA0-90001




CrossLab

Facan Insight o Ouscome

Install User Manuals and Update Instrument Firmware

@ From the "GC and GCMS User Manuals and Tools" DVD set, install the following:

o ‘Instrument Manuals" for all modules installed on the GC system - i.e. 8890 GC, 7693
ALS, 7697 Headspace Sampler etc.

o "GC Firmware Update Tool" - Update the Firmware on all instrument modules as required
- Before performing the updates, check with the customer and check that firmware is
compatible with all components in the system

o "Parts Finder" - Demonstrate how to find and order parts for maintaining the customer's
system

o Install the “Method Developer Tools' as applicable to the System configuration,

Column Connection, Conditioning and Bakeout (Customer present)

D/Install HP-5 ar other Agilent checkout column to the GC, and confirm column flow, and purge with
carrier at ambient temperature for 5 minutes.

Perform the Leak and Restriction Test from the GG Touchsereen User Interface.

0 Set the gas flows to the Detector and Set to Operating Temperature. Light the Flame or Turn on the
TCD Filament etc.
Bake out inlet, column, and detector.

& Repeat for all inlets and detectors installed.

Install Agilent Data System Software (if Included)

I'.{ Section not applicable

Install any Agilent Data System PC and Software if included with the GC system.
& Create links to the GC Brower Interface and GC Help and Information on the PG 08 Desktap.
0 Launch and Configure the Agilent Data System Software to the GG system.

Installation Checkout (Customer present)

@” Locate the Inlet/detector checkout methad. (8890 Operation Manual).
Install the syringe in the Auto-sampler and configure as required. (ALS User Manual)

| Transfer the Agilent checkout sample for the detector being tested into a screw cap vial or other
sampler vial.

@ Load solvent and waste vials into the Auto-sampler turret. (ALS User Manual)
" Use the Agilent Data System to enter the checkout conditions.

.
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@7 save the "Checkout Method"

@" Create and Save a System "Bakeout Method” - Bakeout the entire system for 15 minutes

- Split Vent flow = 100 ml/min

- Inlet/Detector 20-50 degrees above the Checkout Method Temps,

- Oven 20-50 degrees hotter than Method Final Temp

Reload the "Checkout Method"

When the temperatures and detector output is stable, perform one injection of checkout sample.
Compare the resulting chromatogram with the typical results documented in the 8890 GG "Operation
Manual”,

Repeal for other Detectors if installed.

Review the results with the customer,

BEO, B0
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Service Review

Attach available reports/printouts to this documentation.

Record the time/date of installation or upgrade completion in the customer's records/logbook.
Complete the following Service Engineer comments section if there are additional comments.
Review the installation/upgrade with the customer

Explain Agilent warranty for instruments.

Explain how to use manuals, guides, and online help.

Explain how to get self-help, and FAQs online.

Explain how to log an instrument service call and support services that are available.

Advise customer of additional instrument training options.

If the instrument firmware was updated, record the details of the change in the service engineer's
comments box or if necessary, in the customer's 1Q records.

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

ENE EEQUOEDEGEOD

Service Engineer Comments (optional)

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

Service Completion

Service request number = Date service completed

sgiensigranre [ .. occ
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