AMANUINT 5

LANFITLULUU
L@NFITLULUUY
LBNFITLULUU
LBNFITLULUU
L@NFITLULUUY
LBNFITLULUU
LanNFIILLUY
LANFITLULUU
LaNdIILLUY

l,aﬂm'saaul,ﬁﬂumwgﬂmawmm%aqﬁa

lonasdaudisuiaiasiionsnnaianumwamaluussamea
LaﬂmsaamﬂﬂuLﬂ'%laqﬁamsmmi’ﬂqmmwmmﬂmnﬂa'm
nssdaufisuaiasiamsaaiassaudeasluussenme
lnisdauiiisuieIasiiamInnaienegumwii
Laﬂmsaa‘uLﬂﬂmﬂ%'mﬁamsmmi’ﬂqmmwmmﬂluﬂmuﬂsxnaums
nssdaufisueiasiiamsanaiasssudedlugaulsznaums
lanasaauisulaInsiamsnsaiaUsinaudasasanfafantinay
anasaauiisulaIasiamsanaiauasanslugaulsznaums
ansssaufisueiasiiamsanaiassauanusaulusanulsznaums



= ¢ A -~ o ' a <
MIIN ﬂ?ﬂ'i']flﬂ'litaﬂ dg1Inisdautnay ﬂ')']Ngﬂma\ﬂla\i tAIDNND LﬁU FIDYMNLULATAININIILAIIENK

5789N1IM5IIN

4‘ -~ E= 4
LAIAINBDAINIANILAIICH

ENE= '
LAIDNNALNUAIDYIN

RIGER D)

RIGER D)

Qmﬂ”]WE]'lﬂ'lFﬂuUiiﬂ'lﬂ'lﬂ

- TSP High Volume Air Sampler Digital Balance
No. RO1, R04, R06, R11
- PM,, High Volume PM,, Air Sampler Digital Balance
No. R07, R10, R13, R16
- Acetaldehyde Mass Flow Meter GC/MS
- NO, NO Analyzer NO Analyzer
No. R06, R07, R08, R09 No. R06, R07, R08, R09
- SO, SO, Analyzer SO, Analyzer
No. R02, R03, R04, R0O7 No. R02, R03, R04, RO7
qmmwmmﬂmﬂﬂém
- TSP Console No. R03 Digital Balance
Pitot Tube No. B24
- NOy Vacuum Gauge Spectrophotometer
- SO, Personal Pump SKC No. B40 -
Rotameter No. H-R02
- Acetaldehyde Personal Pump SKC No. B40, B67 GC/FID
Rotameter No. L-R0O2
- Acetic Acid Personal Pump SKC No. B40, B67 GC/FID
Rotameter No. L-R02
- Ethylene Glycol Personal Pump SKC No. B40, B67 GC/FID
Rotameter No. H-R02
FEAULEEN
- Leq 24 hr Acoustic Calibrator -
- Lmax Sound Level Meter No. ACO-R48, R49
- L90
Qmﬂ']‘ll‘l‘li{]
- pH - pH Meter
- BOD; - DO Meter
- COD - COD Reactor

- Total Suspended Solids

Digital balances

- Total Dissolved Solids

Digital balances

- Grease and Oil

Digital balances

- Ethylene Glycol

GC/FID

- Acetaldehyde

GC/MS

IM/1048/2022/INDORAMA/JUL-DEC/CALDOCX
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- Acetaldehyde Personal Pump No. B11, B45, B57, B67, R02, - GC/FID
R25, R33, R40, R43, R44
Rotameter No. L-R05
Ethylene Glycol Personal Pump No. B27, B36, B40, B45, B51, - GC/FID

R0O6, R25, R34, R44, R45
Rotameter No. H-R05

Total Dust

Personal Pump No. B36, B49, B50, B57, R10,
R35
Rotameter No. H-R05

- Digital Balance

Respirable Dust

Personal Pump No. B09, B42, R02, R05, R13,
R26
Rotameter No. H-R05

- Digital Balance

Phosphoric Acid Personal Pump No. B36, R02, R07, R21, R22, - IC
R36
Rotameter No. L-R05

Sodium Hydroxide Personal Pump No. B40, B69, R03, R05 -
Rotameter No. H-R05

Sodium Hypochlorite as Sodium Personal Pump No. B45, RO7 - ICP
Rotameter No. H-R05

Hydrogen Sulfide Personal Pump No. B11, R40 - IC
Rotameter No. L-R05

Acetone Personal Pump No. B67, R12 - GC/FID
Rotameter No. L-R05

Ethanol Personal Pump No. B67, R12 - GC/FID
Rotameter No. L-R05

Chloroform Personal Pump No. B36, R06 - GC/FID
Rotameter No. L-R05

Phenol Personal Pump No. R0O2, RO6 - GC/FID
Rotameter No. L-R05

Isopropyl Alcohol Personal Pump No. B42, R21 - GC/FID
Rotameter No. L-R05

Sulfuric Acid Personal Pump No. B51, R34 - IC
Rotameter No. L-R05

Hydrochloric Acid Personal Pump No. B67, R36 - IC
Rotameter No. H-R05

Acetic Acid Personal Pump No. R22, R33 - GC/FID

Rotameter No. L-R05

IM/1048/2022/INDORAMA/JUL-DEC/CALDOCX
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RIGER D)
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szauannsauludoulsznauns
- WBGT

Heat Stress WBGT Meter No. R13,
R14, R15, R16

SEAUANNLINYDILFIEIN Y
douudsznauns

- Light Intensity

Light Meter No. RO7

seautdes luaaudsznaunis
- Leq 12 hr

Acoustic Calibrator

- Lmax

Sound Level Meter No. ACO-B29,
ACO-B36, ACO-B41, ACO-B43,

YSuaudeacanfnmIninaIu

- Noise Dose

Acoustic Calibrator

Noise Dosimeter No. NMD-R02, R0O5,
RO6, R013, R20, R27

IM/1048/2022/INDORAMA/JUL-DEC/CALDOCX
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£ 5.P.S. CONSULTING SERVICE CO., LTD.
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- A Tel : (662) 939-4370-72. Fax : (662) 5134221, E-mall : sale@spscon.com.. www.spscon.com
High Volume PM-10 Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N:3611
Calibration Data
High Volume PM~-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft'/min) R’
RO1 RO1 04,08/2022 y =1.307x-9.154 0.997
RO2 RO2 04/08/2022 y = 1.246x-5.052 0.998
RO3 RO3 0470872022 y = 1.157x-1.889 0.997
RO4 RO4 04/08/2022 =1.139x-2.138 0.998
RO5 RO5 0470872022 y = 1.180x-3.850 0.999
ROB6 RO6 04/08/2022 y = 1.341x-8.742 0.998
ROT RO7 01,08/2022 y =1.170x-2.295 0.998
RO8 RO8 01,08/2022 y = 1.227x-5.660 0.998
R0O9 RO9 01/08/2022 y =1.196x-5.586 0.995
R10 R10 02/08/2022 y = 1.178x-3.593 0.997
R11 R11 02/08/2022 y = 1.374x-10.184 0.997
R12 R12 02/08/2022 y = 1.222x-5.822 0.997
R13 R13 02/08/2022 y = 1.315x-8.524 0.999
R14 R14 04/0872022 y = 1.190x-3.404 0.997
R15 R15 04/08/2022 y = 1.294x-9.350 0.997
R16 R16 04,08/72022 y=1.311x-8.853 0.998
R17 R17 01/08/2022 y =1.253x-6.715 0.998
R18 R18 01,/08/2022 y = 1.214x-5.013 0.999
R19 R19 01/08/2022 y = 1.290x-8.934 0.998
R20 R20 01/08/2022 y =1.193x-5.433 0.999
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N:3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft*/min) R*
B35 B35 03/08/2022 y =1.324x-9.985 0.995
B386 B36 02,/08/2022 y =1.199x-5.068 0.998
B37 B37 01,/08/2022 y = 1.263x-6.105 0.995
B38 B38 01/08/2022 y = 1.200x-4.049 0.998
B39 B39 01/08/2022 y = 1.323x-9.022 0.998
B40 B40 01/08/2022 y = 1.223x-4.993 0.997
B41 B41 01,/08/2022 y = 1.236x-5.071 0.998
B42 B42 01/08/2022 y =1.230x-4.886 0.998
B43 B43 02/08/2022 y =1.189x-3.190 0.998
B44 B44 02/08/2022 y =1.336x-10.058 0.996
RO1 RO1 02/08/2022 y =1.271x-7.214 0.999
RO2Z RO2 02/08/2022 y = 1.254x-7.346 1.000
RO3 RO3 02/08/2022 y = 1.258x-7.858 0.998
RO4 RO4 02/08/2022 y = 1.175x-2.851 0.998
RO5 RO5 0270872022 y = 1.240x-7.136 0.999
ROG RO6 01/08/2022 y =1.389x-11.486 0.998
RO7 RO7 01/08/2022 y = 1.060x+2.168 0.998
RO8 RO8 01/08/2022 y = 1.206x-5.068 0.997
RO9 RO9 01/08/2022 y = 1.275x-7.830 0.998
R10 R10 02/08/2022 y = 1.260x-6.945 0.998
R11 R11 02/08/2022 y=1.116x-1.299 0.999
R12 R12 02/08/2022 y=1.294x-8.990 0.996
R13 R13 02,08/2022 y = 1.133x-0.833 0.999
R14 R14 03/08/2022 y=1.157x-2.099 0.999
R15 R15 0370872022 y=1.178x-3.248 0.999
R16 R16 03/08/2022 y =1.203x-5.180 0.999
R17 R17 0370872022 y = 1.267x-6.960 0.999
R18 R18 04/08/2022 y = 1.281x-7.586 0.995
R19 R19 04/08/2022 y = 1.223x-4.898 0.995
R20 R20 04/08/2022 y = 1.350x~-11.132 0.998




QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 iﬁi—:—//ﬁ o
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 aa B
www.qcalibration.com G NSCTISLTISITas
LT CALIBRATION 0049
CERTIFICATE No : 22M2567 PAGE: 1 OF 2

REFERENCE No : 64386-1
Certificate of Calibration

EQUIPMENT ! DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL 2 XS 105DU

SERIAL No : 1126422905

ID No : BA 05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY

CALIBRATION DATE ¢ 11-Mar-22

APPROVED BY
ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-G010 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M2567 PAGE /2GR

Calibration Report

EQUIPMENT 3 DIGITAL BALANCE MODEL ; XS 105DU
MANUFACTURER ;i METTLER TOLEDO S/N - 1126422905

ID No : BA 05/50 RECEIVED DATE 3 11-Mar-22

AIR PRESSURE & 1008mbar + Imbar CALIBRATION DATE : 11-Mar-22
AMBIENT TEMPERATURE 3 222G 1SHE RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD WEIGHT SET B2 QK-I-151 C02210415 09-Feb-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 20 g WAS 0.000004 g
4, REPEATABILITY OF READING AT 100 g WAS 0.000048 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

2

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000058
0.02 0.01999 0.00001 0.000058
0.10 0.09999 0.00001 0.000059
0.20 0.19999 0.00001 0.000059
0.50 0.50001 -0.00001 0.000058
1.00 1.00001 -0.00001 0.000059
2.00 2.00000 0.00000 0.000059
5.00 5.00001 -0.00001 0.000061
10.00 10.00005 -0.00005 0.000063
20.00 20.00006 -0.00006 0.000069
50.00 50.0000 0.0000 0.00011
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (g)
1 10.00001 50.0000
B 4 2 10.00002 50.0000
3 10.00001 50.0000
2 > 4 10.00001 50.0000
5 10.00002 50.0001
OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY

o o v AT TR TAT A T AIITY £ AT X NS0/
L o L NN N L N e B O N O O N e Tt I

END OF CALIBRATION REPORT




) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number D SPR22050189-1 Page: 1 of 3

Custdmer : 8.P.S. CONSULTING SERVICE CO., LTD.

7 Sol Phaholyothin 24 Phahclyothin Road., Jompol, Chatuchak,
Bangkok 10900

13 1SBUCD T 0OW 62

1
195

£ Equipment Name © Mass Flow Meter

‘m’:‘;

& Manufacturer . Dwyer

o ‘

2:} Model T GMF-2101

o

el Serial Number CON/A

o ID. Number - N/A
i

s Environmental Conditions .

o

e Ambkient Temperature o3t e Received Date ¢ 13 May 2022
§L§ Relative Humidity C 50% T15% Calibration Date : 14 May 2022
¥

= Location of Calibration © n-Lab Recommeénd Due Date © 14 May 2023
po Calibration Procedure . In-House Method ~ Date of Issue .15 May 2022

Method of Calibration

This certifies that the above Instrument was calibrated in compliance with the calibration system

requirement of ISQ/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NiST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
recalved.Our decision rule is to contact the customer if the item pass and fali calibration when the results
include the uncertainties and the custofmer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications. The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by :_ Approved by

Calibration Officer

Autherized Signatory

SP-FM-04-15 rev.0



P, METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

~ Calibration Report

s Cettificate Number @ SPR22050189-1 Page :2 of 3

1 OGN

3

__ Reference Standards

Eguipment Name Model Serial No. Certificate No. | Due. Date

ass Flow Calibrator AFC-COMPLETE-10 12532 ADZ107-244-0001| 24 Jul 2022

Traceabitity

2 BusniBuon s8UC
z

BgLUNLLE

This certification is traceable to the Intemnational System of Unit maintained at :

MIT - Miracle International Technology Co.,Ltd.
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SP-FM-04-15 rev.0




) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR22050189-1 Page : 30f 3

- Function ©  Air Flow Measurement Unit © CFM

Calibration Uuc Standard uuc K Factor Uncertainty
4 Point Reading Reading Error Value (£

0.0 0.00 0.00 0.00 1.00000 0.12
3.3 3.32 3.53 -0.21 1.06325 0.26
7.3 7.40 .74 -0.34 1.04595 0.26
13.5 13.25 14.22 : =~0.97 1.07321 0.26
17.0 _ TY_.QQ 17_.58_ —_0.58 1_‘03%}12‘ _ 0.26

Note:
The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

CF
9

£ puBHBuL Y OZIST uBURUNUIEg BueniBuony i

The reported uricertainty of measurement is the expanded uncertainty obtalined by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95 %
- End of Ceriificate ~
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GC Clarus 600/680 Preventive Maintenance (PM)

Company Name:

- Addt'iss tion): | 7 SO Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
(Instrument Location): Bangkok, 10900.

S.P.S. Consulting Service Co.,Ltd

Serial Number: 680514042502 Service Tag: N68APSSFXMP
Customer Name

(if applicable): - Ao i 172 1of 2
Service Engineer _ Service Order
Name: Number: WO-01624977
. Next PM Due
Date(D':'_Y'wPMe_rfm'med- 04-Mar-2022 Date: 04-Sep-2022
) (DD-MMM-YYYY)
Part Number Release Publication Date , )
TH09370070 C August 2016 PerkinElmer’
Scope

The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC 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 PerkinEImer 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 Perkin Elmer, 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,
PerkinElmer makes no Warranty of any kind with regard to this document, including, but not limited
to, the implied warranties of merchantability and fitness for a particular purpose. PerkinElmer shall not
be liable for incidental or consequential damages in connection with the furnishing or use of this document.

GC Clarus600/680 Preventive Maintenance (PM) _
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PerkinEimer’

Component List

Component / : Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 Totalchrom6.3.2
Clarus SQ8T 648N4050804 Turbomass 6.4
AtomX US14113002 Tekma AtomX
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
LF21-0503 Fluke179 multimeter 1 22460228 04-Nov-2022
Additional Reagents and Standards Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (mmiyy)

N/A
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Procedure Checklist
Use (V) to check off those steps in the checklist that have been completed.
1. General:

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

Ml Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G 0.35 Volt

*Neutral to ground not more than 0.5 volts peak to peak

M Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas ] Helium [ Nitrogen [JHydrogen
Moisture level 1Good []Need to replace []Other

Detector gas M Air Zero MHydrogen [INitrogen[Helium
Moisture level |/]Good [ ]Need to replace []Other

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

M Leak check all fittings from the gas source to instrument.
Gas leakage []Pass []Fail Comment

Perform general inspection of system for cleanliness.

Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan MYes [INo

Oven cooling fan KlYes [JNo

2. Electronic:

Ml Check oven temperature. Calibrate if necessary.
Oven temperature set point 150 °C /] Pass [] Fail

[1 Check sub-ambient option. (If installed).
Oven temperature set point5 °C [JPass [JFail

M Perform routine maintenance on detector/injector. Replace parts as necessary
with customer supplied spares.

GC Clarus600/680 Preventive Maintenance (PM) _
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Y]

A

Check flows, including split flows if applicable. Calibrate if necessary.
Carrier flow Pass
Sp“t flow Pass

Check detector gas flows and adjust if necessary.
Detector flow Pass

Autosampler installed M Yes [ No
Check autosampler sensor for wear and replace if necessary.
Vial sensor Pass

Door sensor Pass
Tower sensor Pass
Plunger sensor Pass
Elevator sensor Pass

Remove syringe, manually flush. Replace with customer supplied spare if
necessary.

Check firmware version. Upgrade to current levels if necessary.
Firmware version 6.5

Measure all accessible power supply voltages.

5 Volt Pass
+15 Volt Pass
-15 Volt Pass

24 Volt Pass

Record all detector voltage signal.
Detector Channel A 0.91 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.

Update Logbook.

GC Clarus600/680 Preventive Maintenance (PM) _
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Clarus600/680 GC have been completed.

This Clarus600/680 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
04-Mar-2022

(DD-MMM-YYYY)

GC Clarus600/680 Preventive Maintenance (PM) _




USHN (06.1.106. ABUTRAN LW NG

3
7 % 8.P.S. CONSULTING SERVICE CO., LTD.
g T gauwnalodu 24 suwnaledu wra9anuna WAIRTNT NIINNYT 10900
'1},} & 7 Soi Phahalyatain 24, Phanclyothin Rd., Jompal, Chaluchak, Bangxok 10900
. pgyed Tel : (662} 939-4370-72. Fax © {662) 513-4221, F-mal ; saleBEpscon.com. v spscon.com
CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NOy ANALYZER
DATE : 21 August 2022 BRAND : API MODEL : 200E
NO. NOX-R06& SERIAL NO. 4466
Calibrator ({Dilution System)
Brand L API Model 1700
Last Cal. Date 1 04 August 2022 Serial No. 911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. :D636192
Certified Date 120 April 2022 | Expired Date 1 20 April 2024 Cylinder Conc. :49.1 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °c % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response % Dif Analyzer Response Slope
Zero 0 0.11 t 0 -
NO Span 400 399.6 -0.100 400.0 0.999
NO, Span 400 399.9 -0.025 400.0 1.004
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 506 cc/min 500 + 50
OZONE FLOW 78 cc/min 80 + 15
PMT 103.2 mV -20 - 150
AZERO 94.1 mV -20 - 150
HVPS 670 v 420 - 900 constant
RCELL TEMP 50.3 °c 50 + 1
BOX TEMP 29.4 °c 8- 48
PMT TEMP 7 °c 7+2
MOLY TEMP 314.9 °c 315+ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.8 IN-Hg-A 25 - 30 constant
NO Span Cone 400 FPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 0.999 a 1.0 £ 0.3
NOy Slope 1.004 = 1.0 £ 0.3
NO Offset 1.2 my -20 to +150
NO, Offset 0.8 mV -20t0 150
Stability at Zero 0.1 FPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 pph span gas
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NOy ANALYZER

DATE : 21 August 2022 BRAND : API MODEL : 200E

NO. NOX-RO7 SERIAL NO. 4468

Calibrator (Dilution System)

Brand : API Muoxdel 1700

Last Cal. Date : 04 August 2022 Serial No. 1911
Reference Standard Gas

Standard Gas : Nitric Oxide (NO) Cylinder No. :DB36192

Certified Date 120 April 2022 | Expired Date 1 20 April 2024 Cylinder Conc. 1 49.1 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5 C % RH 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96Dif Analyzer Response Slope
Zero 0 -0.10 - 0 &
NO Span 400 399.8 -0.050 400.0 1.004
NQ,; Span 400 400.1 0.025 400.0 1.007

API Model 200E NO, Analyzer Check List

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 511 cc/min 500 £ 50
OZONE FLOW 79 cc/min 80 = 15
PMT 103.0 mV -20-150
AZERO 93.8 mV -20 - 150
HVPS 675 v 420 - 900 constant
RCELL TEMP 50.2 U(_“ 50 £1
BOX TEMP 29.1 °c 8 - 48
PMT TEMP 7.0 °c 72
MOLY TEMP 314.7 °c 315+ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
MNO Span Cone 400 PPB 20 - 20,000
NO,, Span Cone 400 PPB 20 - 20,000
MNO Slope 1.004 = 1.0 £ 0.3
NO,, Slope 1.007 m 1.0 £ 0.3
NO Offset 1.3 mYy -20 to +150
NO, Offset 0.9 mV -20t0 150
Stability at Zero 0.1 PPB < 0.2

Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas




! USHY 10F.1.106. ABUTEAN (B3I NG

oo MBEn

o) D
Jé‘c} v \6!
. gt

£ 8.P.S. CONSULTING SERVICE CO., LTD.

s 7 gauwnaladu 24 puunmalody urazanma 1'.rmqfn1 NiAUNNT 10900
7 Soi Pnaholyotmin 24, Phaholyolhin Rd.. Jompol, Chaluchak, Bangkok 10900
Tel : (662} 939-4370-72, Fox : (662) 513-4222, F-mail | salespscon.com, Wi spscon.com

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 21 August 2022 BRAND : API MODEL : 200E
NO. NOX-R08 SERIAL NO. 243
Calibrator (Dilution System)
Brand L API Muodel 1700
Last Cal. Date 1 04 August 2022 Serial No. 1911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. :DB36192

Certified Date

120 April 2022

| Expired Date

220 April 2024

Cylinder Conc.

1 49.1 ppm

CALIBRATING CONDITION

Pressure 1011 mimbar Temp. 24.5 ol % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9 Dif Analyzer Response Slope
Zero 0 0.10 - 0 3
NO Span 400 400.2 0.050 400.0 1.009
NO,, Span 400 400.3 0.075 400.0 1.013

API Model 200E NO, Analyzer Check List

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 509 cc/min 500 = 50
OZONE FLOW 79 ce/min 80 x 15
PMT 103.3 mV -20 - 150
AZERO 94.0 mV -20 - 150
HVPS 672 v 420 - 900 constant
RCELL TEMP 50.5 r:[' 50 + 1
BOX TEMP 29.3 "¢ 8- 48
PMT TEMP 7.2 °c 7+82
MOLY TEMP 315.4 °c 315+ 5
RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Spun Conc 400 FPB 20 - 20,000
NO,, Span Cone 400 PPB 20 - 20,000
NO Slope 1.008 - 1.0 £ 0.3
NO, Slope 1.013 = 1.0 = 0.3
NO Offset 1% mY -20 to +150
NO, Offset 1.0 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 21 August 2022 BRAND : API MODEL : 200E
NO. NOX-R09 SERIAL NO. 252
Calibrator (Dilution System)
Brand . API Muodel 1700
Last Cal. Date : 04 August 2022 Serial No. 911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. :D636192
Certified Date 1 20 April 2022 l Expired Date 120 April 2024 Cylinder Conc. 1 49.1 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 % % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96Dif Analyzer Response Slope
Zero 0 0.11 = 0 -
NO Span 400 400.1 0.025 400.0 1.007
NO,, Span 400 400.2 0.050 400.0 1.011
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 507 cc/min 500 + 50
OZONE FLOW 78 cc/min 80 £ 15
PMT 103.1 mVy -20 - 150
AZERO 94.2 mV -20 - 150
HVPS 669 v 420 - 900 constant
RCELL TEMP 50.0 ”(' 50 = 1
BOX TEMP 28.8 °c 8 - 48
PMT TEMP 7.2 i = TE2
MOLY TEMP 315.3 °c 315 + 5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
MNO Span Cone 400 PPB 20 - 20,000
NOy Span Cone 400 PPB 20 - 20,000
NO Slope 1.007 = 1.0 £ 0.3
NO, Slope 1.011 “ 1.0 £ 0.3
NO Offset 1.6 my -20 10 +150
NO,, Offset 1.0 mV -20to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
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CALIBRATION REPORT
SO, FLUORESCENT ANALYZER
DATE : 21 August 2022 BRAND : API MODEL : 100E
NO. SO,-R0O2 SERIAL NO. 3431
Calibrator (Dilution System)
Brand : API Maodel 1700
Last Cal. Date : 04 August 2022 Serial No. 1911
Reference Standard Gas
Standard Gas ¢ Sulphur Dioxide (.‘502) Cylinder No. : ADD814SK
Certified Date 21 June 2021 l Expired Date : 21 June 2029 Cylinder Conc. 1 50.0 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 e % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96 Dif Analyzer Response Slope
Zero 0 0.11 = 0 —
SO, Span 400.0 400.1 0.025 400.0 1.012
API Model 100E SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.5 in-Hg 25-35
SAMPLE FLOW 660 cc/min 650 = 109%
PMT 103.0 mY ~-20-150 with Zero Air
UV LAMP 3010.4 mV 1000-4900
STR. LGT 61.6 PPB <100
DRK PMT 63.2 mv 50 - 200
DRK LMP 58.0 mV -50 - 200
HVPS 674 A 550-900 constant
DCPS 2526 mV 2500 £ 200
RCELL TEMP 50.1 °c 501
BOX TEMP 29.3 U 5-40
PMT TEMP 7.4 6 7520
S0, Span Conc 400 PPB 20-20,000
S0, Slope 1.012 o 1.0 +£ 0.3
S0, Offset 22.1 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.59 of reading (above 50 pph)
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CALIBRATION REPORT
SO, FLUORESCENT ANALYZER
DATE : 21 August 2022 BRAND : API MODEL : 100E
NO. S50,-R03 SERIAL NO. 3488
Calibrator (Dilution System)
Brand : API Muodel : 700
Last Cal. Date : 04 August 2022 Serial No. 2911
Relerence Standard Gas
Standard Gas : Sulphur Dioxide (S0O,) Cylinder No. : A0D8145K
Certified Date : 21 June 2021 l Expired Date 1 21 June 2029 Cylinder Conc. : 50.0 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 s % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96Dif Analyzer Response Slope
Zero 0 -0.10 = 0 =i
SO, Span 400.0 399.7 -0.075 400.0 1.008
API Model 100E SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.4 in-Hg 25-35
SAMPLE FLOW 657 cc/min 650 + 109
PMT 103.2 mv -20-150 with Zero Air
Uy LAMP 3022.1 mVy 1000-4900
STR. LGT 61.9 PPB <100
DRK PMT 63.3 mY -50 - 200
DRK LMP 58.2 mv -50 - 200
HVPS 670 v 550-900 constant
DCPS 2518 mVy 2500 = 200
RCELL TEMP 50.2 e 50 =1
BOX TEMP 29.1 % 5-40
PMT TEMP 7.0 % 7+ 2.0
SO, Span Conc 400 PPB 20-20,000
S0, Slope 1.008 - 1.0 £ 0.3
S0, Offset 22.2 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.59 of reading (above 50 ppb)
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CALIBRATION REPORT
SO, FLUORESCENT ANALYZER
DATE : 21 August 2022 BRAND : API MODEL : 100E
NO. S0,-R04 SERIAL NO. 3489
Calibrator (Dilution System)
Brand T API Maodel 700
Last Cal. Date 1 04 August 2022 Serial No. 1911
Reference Standard Gas
Standard Gas : Sulphur Dioxide (SO,) Cylinder No. : ADD814SK
Certified Date : 21 June 2021 I Expired Date 21 June 2029 Cylinder Conc. : 50.0 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 o % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96Dif Analyzer Response Slope
Zero 0 0.10 = 0 =
SO, Span 400.0 400.3 0.075 400.0 1.014
API Model 100E SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.7 in-Hg 25-36
SAMPLE FLOW 655 cc/min 650 * 1049
PMT 102.9 mV ~20-150 with Zero Air
UV LAMP 3015.3 mYy 1000-4900
STR. LGT 61.5 PPB <100
DRK PMT 63.0 mYy -50 - 200
DRK LMP 57.7 mV -50 - 200
HVPS 673 A% 550-900 constant
DCPS 2521 mV 2500 + 200
RCELL TEMP 50.0 e 50 + 1
BOX TEMP 28.8 °c 5-40
PMT TEMP 7.1 °e T+ 2.0
SO, Span Cone 400 PPB 20-20,000
S0, Slope 1.014 - 1.0 £ 0.3
S0, Offset 22.0 mY <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 pph)
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CALIBRATION REPORT

SO, FLUORESCENT ANALYZER

DATE : 21 August 2022 BRAND : TELEDYNE MODEL : TML-60
NO. S0,-RO7 SERIAL NO. TRS1068
Calibrator (Dilution System)
Brand L API Muodel 1 700
Last Cal. Date 1 04 August 2022 Serial No. 1911
Reference Standard Gas

Standard Gas : Sulphur Dioxide (SO,) Cylinder No. : ADD8145K
Certified Date 1 21 June 2021 J Expired Date : 21 June 2029 Cylinder Conc. 1 50.0 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5 Cc % RH 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96Dif Analyzer Response Slope
Zero 0 0.10 v 0 -
SO, Span 400.0 399.9 -0.025 400.0 1.010
API Model TML-60 SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.6 in-Hg 25-35
SAMPLE FLOW 658 ce/min 650 = 10%
PMT 103.3 mV -20-150 with Zero Air
UV LAMP 3018.6 mYy 1000-4900
STR. LGT 61.4 PPB <100
DRK PMT 62.9 mV -50 - 200
DRK LMP 57.5 mV -50 - 200
HVPS 669 v 550-900 constant
DCPS 2529 mV 2500 + 200
RCELL TEMP 50.3 o 50 + 1
BOX TEMP 29.2 b o 5-40
PMT TEMP 7.5 i i T.4+:2.0
50, Span Conc 400 PPB 20-20,000
S0, Slope 1.010 5 1.0 £ 0.3
S0, Offset 21.8 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.59 of reading (above 50 ppb)
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Console Calibration Report

Calibration Method Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y AH@ (mmHZO)
BO1 1563 01/06/2022 0.999 50.02
B0O2 8002514 03/06/2022 1.002 49.37
BO3 1503016 06/06/2022 1.003 50.46
BO4 00006659 02/06/2022 1.002 49.71
BO5 00007428 02/06/2022 0.997 49.55
RO1 1561 02/06/2022 0.999 49.94
RO2 8002513 03/06/2022 0.994 50.51
RO3 1570 06/06/2022 1.002 49.68
RO4 8002519 02/06/2022 1.004 49.55
RO5 1503015 01/06/2022 0.997 50.14
Remark : Accept Value of y (test) is 0.97 <y <1.03

Accept Value of AH  (test) is 46.7 + 6.4 (mmH O)
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Pitot Tube Calibration Report
Calibration Method Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B

BO3 S 0.99 01/08/2022 0.84 0.83
B04 S 0.99 01/08/2022 0.85 0.84
BOS S 0.99 01/08/2022 0.84 0.84
BO7 S 0.99 01/08/2022 0.83 0.84
BO8 S 0.99 02/08/2022 0.85 0.84
B09 S 0.99 02/08/2022 0.84 0.84
BI1l S 0.99 02/08/2022 0.84 0.83
Bl16 S 0.99 02/08/2022 0.85 0.84
BI8 S 0.99 02/08/2022 0.84 0.83
B19 S 0.99 02/08/2022 0.84 0.84
B21 S 0.99 02/08/2022 0.84 0.85
B24 S 0.99 03/08/2022 0.84 0.84
B27 S 0.99 03/08/2022 0.84 0.85
B30 S 0.99 03/08/2022 0.84 0.84
B31 S 0.99 03/08/2022 0.84 0.83
B33 S 0.99 01/08/2022 0.83 0.84
B35 8 0.99 01/08/2022 0.85 0.84

Remark : Accept value of Cp (test) is 0.84 + 0.01
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CERTIFICATE No : 22M2567
REFERENCE No : 64386-1

Certificate of Calibration

PAGE£REG I

EQUIPMENT DIGITAL BALANCE

MANUFACTURER METTLER TOLEDO

MODEL XS 105DU

SERIAL No 1126422905

ID No BA 05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY S.P.S. CONSULTING SERVICE CO., LTD.
7 SO1 PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY -

CALIBRATION DATE 11-Mar-22

APPROVED BY

ISSUED DATE 17-Mar-22

RECEIVED DATE 11-Mar-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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CERTIFICATE No : 22M2567 PAGE: 2 OF 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL XS 105DU

MANUFACTURER METTLER TOLEDO S/N 1126422905

ID No BA 05/50 RECEIVED DATE 11-Mar-22

AIR PRESSURE 1008mbar £ Imbar CALIBRATION DATE [1-Mar-22

AMBIENT TEMPERATURE 2022 RE RELATIVE HUMIDITY 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No

1) STANDARD WEIGHT SET E2 QK-I-151 C02210415

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

o]

DUE DATE
09-Feb-23

RESULT OF CALIBRATION :-

WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 20 g WAS 0.000004 g
4, REPEATABILITY OF READING AT 100 g WAS 0.000048 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000058
0.02 0.01999 0.00001 0.000058
0.10 0.09999 0.00001 0.000059
0.20 0.19999 0.00001 0.000059
0.50 0.50001 -0.00001 0.000058
1.00 1.00001 -0.00001 0.000059
2.00 2.00000 0.00000 0.000059
5.00 5.00001 -0.00001 0.000061
10.00 10.00005 -0.00005 0.000063
20.00 20.00006 -0.00006 0.000069
50.00 50.0000 0.0000 0.00011
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (g)
1 10.00001 50.0000
30 4 2 10.00002 50.0000
3 10.00001 50.0000
2 5 4 10.00001 50.0000
5 10.00002 50.0001
OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA

THE REPORTED UNCERTAINTY Ol- MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MU
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END OF CALIBRATION REPORT
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Calibratech Co.,Ltd. _ A he Yo
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
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Certificate No. : 63-220088-1 Page : 1 of 2

Submitted by : S. P. S Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Vacuum Gauge

Manufacturer : HI-LIGHT Model : N/A

ID No. : 2/60

Range : 0OinHg to -30 in Hg Resolution : 1 in Hg
Environment : Ambient Temperature : (20+2) "¢

Relative Humidity : (50+10) %
Date of Received : 09 September 2021

Date of Calibration : 24 September 2021

Date of Issue : 24 September 2021
Calibrated by : Satja Sangkhum

Calibration Method : In-house method CAL-M2201 based on BS EN 837-1:2016 with Pressure Calibrator

Reference Standard Instruments : This certification is traceable to the International System of Units

Pressure Calibrator & Pressure Sensors Modules

ID No. Cert. No. Due Date Traceability
220007 MP-0036-20 11 Mar 2022 National Institute of Metrology (Thailand), (NIMT)
220001 MP-0036-20 11 Mar 2022 National Institute of Metrology (Thailand), (NIMT)
The Uncertainties are for a confidence probability of approximately 95% ESEE
513
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. 5 2

AL-F0031-03



CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 63-220088-1 Page : 2 of 2

Result of Calibration : Without Adjustment
Function : Vacuum measurement
Condition of calibration :
1 Scale and conversion factor is 1 kPa=(0.295 in Hg
2 Angle of mounting from horizontal at 90 °
3 UUC reading after lightly tapped
4 Reference plane of UUC at center of Gauge
5 UUC calibrated by using clean air as pressure media

6. UUC Condition As-Received : Good

Standard Reading UUC Reading Correction

(inHg) (inHg) (inHg)
0.00 0 0.0
-4.70) -5 0.3
-9.74 -10 0.3
-14.61 “5 0.4
=19.77 =20 0.2
-29.95 -30 0.0
=29:93 -30 0.1
=173 =20 0.3
-14.64 =13 0.4
-9.76 -10 0.2
-4.71 =5 0.3
0.00 0 0.0

Remark

UUC : Unit Under Calibration

The uncertainty is combined hysteresis

The uncertainty of measurement was within ~ + 039 in Hg

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

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%

-o00o -

AL-F0031-03




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC=TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : SP22018
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOQOD

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAIL AND.

Location : ORGANIC LABORATORY IV
Ambient Temperature : ( 244+ 5) °C
Relative Humidity : (60.1%25) %
Received Date : 30 AUGUST 2022
Calibration Date : 30 AUGUST 2022

Date of Issue : 31 AUGUST 2022

Calibrated by :

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01,ASTM E925-02

Condition of this result of calibration :
1. Certified reference materials

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 87569 13/10/2022
Didymium liquid RM-DL 28912 87588 15/10/2022
Neutral density filter RM-1IN2N3N 13877 87600 15/10/2022
Potassium dichromate solutions RM-0204060810 14204 87614 16/10/2022
Potassium Iodide solution - KI-0701-001 CI-0090-22 08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology,NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
Material Certified Values of UUC* Reading Error U'ncertainty k
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.8 -0.02 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.5 0.00 0.16 2.00
740.09 740.0 -0.09 0.16 2.00
RVEDI: 864.94 865.2 0.26 0.16 2.00

UUC#* = Unit Under Calibration




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :30f3

Result of calibration : Photometric Accuracy

(Without adjustment)
. . Wavelength . Nominal Certified UUC* Reading Error Uncertainty k
S {(nm) Filter)S/N Absorbance (A) Absorbance (A) (A) +(A) Factor

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

g 440.0 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
é 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
2 29360 1.0 0.9822 0.9810 -0.0012 0.0028 2.00
a 546.1 29914 0.7 0.6962 0.6960 -0.0002 0.0028 2.00
iy 29381 0.5 0.5076 0.5070 -0.0006 0.0029 2.00
é 29360 1.0 1.0221 1.0202 -0.0019 0.0028 2.00
E 590.0 29914 0.7 0.7238 0.7230 -0.0008 0.0029 2.00
§ 29381 0.5 0.5364 0.5360 -0.0004 0.0031 2.00
E 29360 1.0 0.9751 0.9732 -0.0019 0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010 0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004 0.0032 2.00

Material Wavelength Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/1) Absorbance (A) Absorbance (A) (A) + (A) Factor

E 20 0.2436 0.2419 -0.0017 0.0101 2.00
g 40 0.4905 0.4855 -0.0050 0.0115 2.00
§ 235.0 60 0.7453 0.7388 -0.0065 0.0067 2.00
ot 80 0.9920 0.9839 -0.0081 0.0071 2.00
E 100 1.2487 1.2414 -0.0073 0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode 0.0001 A ___Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0107 3.9886
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor £,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-TS512-04-4-020664
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" AgUTS Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : sale@spscon, com WWW.SPSCON.com
Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N:136164
Environmental Conditions
Temperature 8 25 t 3 by
Pressure ; 1010 £ 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) e S
No. Brand Model Serial No. Date Setting Actual (Q std.) NP LA
1 2 3 I 2 3 y R*
BO1 SKC 224-PCXR4 262101 04/07/2022 1,000 1,500 2,000 994 1,497 1,998 1.002x — 4.028 1.000
BD2 SKC 224-PCXR4 626166 01,07/2022 1,000 1,500 2,000 1,002 1,505 2,001 1.009x - 20.106 0.999
BO3 SKC 224-PCXR4 612968 04/07/2022 1,000 1,500 2,000 996 1,494 2,001 1.006x — 12.907 1.000
BO4 SKC 224-PCXR4 602804 04s07/2022 1,000 1,500 2,000 1,000 1,502 1,996 1.001x - 2.688 1.000
BO5 SKC 224-PCXR4 612693 04/07/2022 1,000 1,500 2,000 1,003 1,499 2,003 1.012x — 22.383 0.999
BO6 SKC 224-PCXR4 262188 04/07/72022 1,000 1,500 2,000 996 1,508 2,009 1.020x - 35.110 0.999
BO7 SKC 224-PCXR4 626262 01/07,2022 1,000 1,500 2,000 998 1,492 1,995 0.992x + 6.884 1.000
Bo8 SKC 224-PCXR4 626100 01s07/s2022 1,000 1,600 2,000 1,003 1,499 2,003 1.012x - 23.269 0.999
BO9 SKC 224-PCXR4 626479 01/07/2022 1,000 1,500 2,000 997 1,490 1,994 0.993x + 3.909 1.000
B10O SKC 224-PCXR4 091950 0170772022 1,000 1,500 2,000 993 1,503 2,001 1.017x — 33.950 0.999
B11 SKC 224-PCXR8 564315 04/07/2022 1,000 1,500 2,000 995 1,490 1,999 1.004x - 10.290 1.000
B12 SKC 224-PCXR4 034656 04/07/2022 1,000 1,500 2,000 1,003 1,503 2,003 1.010x - 19.404 0.999
B13 SKC 224-PCXR4 602073 04/07/2022 1,000 1,500 2,000 895 1,500 1,899 1.001x - 3.554 1.000
B14 SKC 224-PCXR4 626313 04/07/2022 1,000 1,500 2,000 999 1,491 1,988 0.992x + 7.243 1.000
B15 SKC 224-PCXR4 626474 04/07/2022 1,000 1,500 2,000 1,003 1,602 2,005 1.013x - 23.723 0.999
B16 SKC 224-PCXR4 626477 01/07/2022 1,000 1,500 2,000 994 1,504 2,001 1.015x — 31.425 0.999
B17 SKC 224-PCXR4 626860 04,07/2022 1,000 1,500 2,000 297 1,495 1,991 0.997x — 0.558 1.000
B18 SKC 224-PCXR4 691484 01/07s2022 1,000 1,500 2,000 1,003 1,500 2,001 1.009x - 18.825 0.999
B19 SKC 224-PCXR4 691599 01/07/2022 1,000 1,500 2,000 985 1,503 1,899 1.005x - 7.985 1.000
B20 SKC 224-PCXR4 691587 01/07/2022 1,000 1,500 2,000 993 1,504 1,999 1.014x - 30.719 0.999
B21 SKC 224-PCXR4 691531 04/07/,2022 1,000 1,500 2,000 993 1,499 1,894 1.001x - 7,187 1.000
B22 SKC 224-PCXR4 691654 01/07/2022 1,000 1,500 2,000 1,004 1,601 2,003 1.011x - 19.9%0 0.999
B23 SKC 224-PCXR4 798393 04,07/2022 1,000 1,500 2,000 993 1,505 2,002 1.017x - 34.763 0.999
B24 SKC 224-PCXR4 626363 01/07/2022 1,000 1,500 2,000 1,000 1,502 2,000 1.011x - 22.826 0.999
B25 SKC 224-PCXR4 798489 04/07/2022 1,000 1,500 2,000 1,001 1,512 2,001 0.998x + 4.850 1.000
B26 SKC 224-PCXR4 798479 0570772022 1,000 1,500 2,000 999 1,499 1,993 0.996x + 2.692 1.000
B27 SKC 224-PCXR4 691673 05/07/2022 1,000 1,500 2,000 993 1,503 2,002 1.017x — 32.988 0.999
B28 SKC 224-PCXR4 691570 05/07/2022 1,000 1,500 2,000 1,001 1,500 2,002 1.012x — 23.632 0.999
B29 SKC 224-PCXR4 626472 0570772022 1,000 1,500 2,000 999 1,494 1,998 1.002x - 6.856 1.000
B30 SKC 224-PCXR4 691489 05/07/2022 1,000 1,500 2,000 1,004 1,500 2,004 1.013x - 22.910 0.999
B31 SKC 224-PCXR4 691509 04/07/2022 1,000 1,500 2,000 993 1,495 1,998 1.004x - 9.879 1.000
B32 SKC 224-PCXR4 091567 05/07/2022 1,000 1,500 2,000 992 1,504 2,001 1.016x — 32.243 0.999
B33 SKC 224-PCXR4 081756 05/07/2022 1,000 1,500 2,000 994 1,496 1,991 0.996x + 0.634 1.000
B34 SKC 224-PCXR4 612962 05/07/2022 1,000 1,500 2,000 1,002 1,501 2,002 1.011x —21.693 0.999
B35 SKC 224-PCXR4 602682 04/07/2022 1,000 1,600 2,000 993 1,498 1,896 1.001x - 7.411 1.000
B36 SKC 224-PCXR4 626164 04,07/2022 1,000 1,500 2,000 999 1,495 1,999 1.000x - 4.946 1.000
B37 SKC 224-PCXR4 626256 01/07/2022 1,000 1,500 2,000 994 1,506 2,000 1.014x - 28.892 0.999
B38 SKC 224-PCXR4 626167 04,07/2022 1,000 1,500 2,000 997 1,497 1,996 1.002x - 5.504 1.000
B39 SKC 224-PCXR4 034637 04/07,2022 1,000 1,500 2,000 1,003 1,500 2,002 1.011x - 22.048 0.998
B40 SKC 224-PCXR4 798349 05/07/2022 1,000 1,500 2,000 992 1,605 1,998 1.015x — 32,514 0.999
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S§/N 136164 I

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥y R*

H-RO1 Dwyer VFB-65 04/07/2022 500 1,000 2,000 503.3 992.4 1978.7 0.999x - 3.250 0.999
H-RO2 Dwyer YFB-65 04/07/2022 500 1,000 2,000 501.2 995.3 1985.7 1.002x - 4.979 1.000
H-RO3 Dwyer VFB-65 04/07/2022 500 1,000 2,000 502.5 989.9 1996.9 0.993x + 3.105 1.000
H-R0D4 Dwyer VFB-65 01,07/2022 500 1,000 2,000 496.4 989.6 2019.5 1.009x - 13.684 1.000
H-R0O5 Dwyer VFB-65 01/07/2022 500 1,000 2,000 497.2 990.3 1988.1 1.003x - B.079 1.000
H-ROB6 Dwyer VFB-65 04/07/2022 500 1,000 2,000 504.6 992.4 1979.4 1.000x - 3.305 0.999
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter I Model : Defender 510-H I S/N . 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R*
L-RO1 Dwyer VFA-21 04/07/2022 50 100 200 50.2 101.0 203.5 0.988x + 2.342 1.000
L-R0O2 Dwyer VFA-21 04/07/2022 50 100 200 50,1 101.3 200.5 1.006x - 0.768 0.899
L-R0O3 Dwyer VFA-21 0470772022 50 100 200 50.5 99.8 202.3 1.016x - 0.811 1.000
L-R0O4 Dwyer VFA-21 01,/07/2022 50 100 200 50.2 100.9 200.6 1.009x - 1.208 0.999
L-R0O5 Dwyer VFA-21 01,07/2022 50 100 200 50.2 100.4 203.0 0.991x + 1.666 1.000
L-R0O6 Dwyer VFA-21 04/07/2022 50 100 200 50.6 99.1 201.5 1.002x - 0.007 1.000
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Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0822/20530
Instrument Type : GC
Model : CP-3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2022

ELECTRONIC TEST
CPU Mpass O rarL
LCD TEST M pass HEINIS
VENT TEST M pass O rarL
KEY ECHO TEST M pass O FarL
DESTRUCTION RAM TEST M pass HEINIS

RUN CHROMATOGRAM TEST

DETECTOR : Flame Ionization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079

GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300 °C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB 0.25IDx 15 M
Sample: 1 pL Injection FID Test Sample 0.218 g/L C14,C15,C16 in hexane

SENSITIVITY TEST: CI15. ( Areacount )= 118,103 Counts.

1/2
VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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Detector Sensitivity ( FID )
Detector Response Result Specification
Baseline Noise (uV) 2.94 < 50
Baseline Drift (%) 0.18 = 1
Sensitivity ( S/N for C15) 4,000 > 1,024
Temperature Specification
Temperature Set Result Specification
Column Oven (° ©C) 80 80 +5
Injector (° C) 220 220 +5
Detector (° C) 300 300 5
Incubator (° C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.68 = D
Retention Time C15( %) 0.01 < 0.5

APPROVAL :

Date : 10/08/2022

2/2

VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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Results Integrated System Testing

Checkout Procedure FID

Detector Position Front
Inlet Type 1079 Injector

ClI5 Area 1 17172

Cl15Area2 119,182

Cl15 Area 3 117,982

Cl15 Area d 118,589

B C15 Area s ‘ 117.352

C15 Area Average 118,103
*%RSD(<5%) 1.68

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.
| I

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

‘ E/Pass O Fail

Compliance

VARIAN SERVICE DEPARTMENT
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Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI15RT 1 4.048
C15RT 2 4.048
CI5SRT3 4.048
CISRT 4 4.048
CI5SRT 5 4.048
C15 RT Average 4.000
*% RSD (<0.5%) 0.01

* The precision specification should be less than 0.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT C15 peak for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev / avg ) * 100

Compliance B/Pass I Fail ‘

Comments

Reviewed by Date 1 o/o¥ /202 2

VARIAN SERVICE DEPARTMENT



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std

Operator (Inj): -
Injection Date: 16/08/2022
Calc Date: 16/08/2022

Run Time (min): 7.993

Workstation:

Instrument (Inj):  varjan Star #1

=4

VARIAN

Run Mode: Analysis

Peak

Calculation Type:

c:\star \data\tu\cal2022\fid2022001.run

Measurement: Peak Area

Percent

A =FID 10 V RESULTS
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20— ‘ | |
| |
0 | ‘ -
| ‘ ‘ [ ‘! ’—'%
{ : 7.9620 Minutes|
0—. e Ay, : l\ ) 1L R _imv_ﬁ:ﬂ—’té?aﬁ &Qfdolml
1 5 4 5 6 b !
Minutes
3 g =
o - <
. Peak No Peak Name Result () RetTime | PeakArea | Sep.Code | Width1/2
; (min) (counts) | (sec)
|
A | : |
i 1 | cl4 32.2988 3477 | 112355 VP | 1.3
T cl5 33.6834 4.048 ! unnz | v | 15 |
3 cl6 34.0178 | 4619 | 118335 VP 15 |
1 Totals 100.0000 | } 347862 |
1Of 1

-
iﬁi THAI UNIQUE CO.,LTD.



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std A

Operator (Inj): -

Injection Date: 16/08/2022

Calc Date: 16/08/2022 VA R l A N

Run Time (min): 7.993 R Mode: ARElysIE
Peak Measurement: Peak Area

Workstation:
Instrument (Inj):  yarian Star #1 ~ Calculation Type:  Percent
c:\star \data\tu\cal2022\fid2022002.run A =FID 10 V RESULTS
mVolts:| I &
[ | = T 3
60— l
E |
| E |
50— [ ‘I \
i i\ i
40—| ‘ I I ;
| | | J |
I | |
30— . | | ’:
| [ I ’ |’
20— l‘ | .
| [
10— :! ;‘ ‘
I | i IX:7.9620 Mimuted
0—1 J L . = | \ Jl L_____J l—~_.__”“7”: g;l).i‘ﬁﬁ—m]\"ﬁolm[ -
" ) 5 4 5 s b
Minutes
S
e =+ :‘r
Peak No Peak Name | Result() | RetTime | PeakArea | Sep.Code | Width1/2
|
‘ I (min) (counts) | (sec)
L . | | £
1 cl4 fle=- 32.2988 3477 | 112755 VP L3,
| 3 cl5 33.6834 | 4.048 | 119182 | Vv | 1.5
| 3 | cl6 34.0178 4619 118265 VP ' 1.5 |
1 | Totals 100.0000 | 348205 | _ 1 i

r
il'ii THAI UNIQUE CO.,LTD. 1Of 1



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std
Operator (Inj):

Injection Date: 16/08/2022
Calc Date: 16/08/2022
Run Time (min): 7.993

Workstation:

Instrument (Inj):  Varian Star #1

b

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: Percent

c:\star \data\tu\cal2022\fid2022003.run

A =FID 10 V RESULTS

mVolts:" ‘ &
1 ' = T e
60— | I ﬁ
50—‘ ‘ ii |.‘
i i
! ‘ | I |
40— - j ;
Z : || I
30J‘ | ‘ I 'i .|
o | ‘| I \['
204 | ‘ | \ \‘
[ ‘ |! (l |
L | I l |
10— | - ‘| (| F
| | [ ] [l
| | [ | X: 7.9620 Minutes|
0—1 ! b = = JL__ __,,_, !_HJ,:L!L SN Y:0.676 m\"ohst |
I T T T =i :
‘ 1 ) B b ls 6 b 1
Minutes
<+ 3 g
o = b
| Peak No Peak Name Result () Ret Time | Peak Area | Sep.Code | Width1/2
i (min) (counts) | (sec)
| | | |
1 —— = ‘ = :
|1 cl4 B 32.2988 3.477 | 112755 | VP 1 .7
e | |
I 2 | ¢15 | 33.6834 4.048 117982 VvV | I
3 | c16 ‘ 34.0178 | 4619 L A L5
_ | Totals 100.0000 | ; 348205 | |
10f1

f ]
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S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std A

Operator (Inj): -
Injection Date: 16/08/2022

Calc Date: 16/08/2022 VA R I A N

Rin Titne (min):  7.993 Rl Made! Rl
Peak Measurement: Peak Area

Workstation:
s, : . Peéfcent
Instrument (Inj):  varian Star #1 Calculation Type:
ci\star \data\tu\cal2022\tid2022004 .run A =FID 10 V RESULTS
mVolt?i | wn
[ =+ T e
| =
60— | |
|
50— ‘ . | !
| ‘ I ‘I ‘
| | I Il I
. ‘ I |
404{ ‘ : | i I}
\ \ |
il | | I |
| | ‘ !| ;! ‘
20—{ | | i |‘
1‘ ‘ I I
! [ ‘|I
10— | [ ‘ i
| ' ‘ 1 | ! , i [X: 7.9620 Minutes|
0t s . SIS, SN | Y- : : _[Y:0676 mVolts_|
! J ) 5 4 5 3 7 |
Minutes
e = -+
| Peak No Peak Name | Result() | RetTime | PeakArea | Sep.Code = Width1/2 |
' | (min) | (counts) \ (sec) 1
. . g \
g 1 cl4 32.2988 | 3577 | 13755 v | 13
' 2 L cl5 | 336834 | 4.048 | 118589 \AY 1.5
3 L cl6 B | 34.3178 4619 | 128265 | VP 15 |
. | Totals _ 100.0000 | | 360202 | l '

e
in‘i THAI UNIQUE CO.,LTD. 10f1



S.P.S Consulting Service Co.,Ltd.

Sample ID: fid std

Operator (Inj): -

Injection Date: 16/08/2022
Calc Date: 16/08/2022
Run Time (min): 7.993
Workstation:

Instrument (Inj):  varjan Star #1

c:\star \data\tu\cal2022\fid2022005.run

)

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: Fercent

A =FID 10 V RESULTS

mVolts:i 1 ‘
i \ . 3 7 =
ol | |
| |
50— | J .‘
[ ] | / ‘
40- ‘ : | ' i
B |
| ‘ I
30— | i‘ ' |
| ‘ | |
20— ! (i (
l ‘
10— | I ‘ ;
| ‘ I‘ ‘\ { }‘ J)_( 7.9620 Minutes|
(e ) I\_, =i - 1 | ‘ e e o IR IV
- 1 2 3 4 5 6 h |
Minutes
§ 8§ 8
o < b2
| Peak No | Peak Name | Result () Ret Time | PeakArea | Sep.Code | Width1/2 |
: . (min) (counts) | (sec)
| f | | .o )
| I cl4 32.2988 | 3.377 | 115755 VP | 1.7
| _ 2 clS 33.6834 | 4.048 | 117592 VvV L5 |
| 3 |c16 343178 4619 | 138265 | vp | 15 |
I | T 1
| |Totals i 100.0000 . 369202 | . s
10f1

]
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Title

Run File
Method File
Sample ID baseline

Injection Date:

Operator suwarot
Workstation: Local Disk
Instrument baseline
Channel Front = FID

16/8/2565 14:32

Detector Type:
Bus Address
Sample Rate
Run Time

Calculation Date:

d: \¢éIAUA gc\¢&IAUA -NeSEA \drive-d\2017\2022\08\baseline. run
D: \Method-GC\star C\Star\TU\Cal2021\baseline FID.mth

16/8/2565 15:12

3800
44
10.00 Hz
38.960 min

(10 Volts)

** GC Workstation Version 6.41 ** 03334-6390-826-0764 **

Chart Speed
Start Time

0.000

D

1.09 cm/min
min

Attenuation = 1
End Time =

20.000

Zero Offset =

min Mif f Tidk = 1.00

1O~i

144

15 -

VA

‘0.5

fuo

T FZD

1.5 .
mVolts

1.0



Print Date: Tue Aug 16 15:15:11 2022 Page 1 of 1

Title 3

Run File 3 e Neva TATR gc\¢éié0ﬁ-ﬁé§EA'\drive—d\2017\2022\08\baseline.run
Method File : D:\Method-GC\star C\Star\TU\Cal2021\baseline FID.mth

Sample ID : baseline

Injection Date: 16/8/2565 14:32 Calculation Date: 16/8/2565 15:12
Operatocr : suwarot Detector Type: 3800 (10 Volts)
Workstation: Local Disk Bus Address : 44

Instrument : baseline Sample Rate y 10.00 Hz

Channel ; Pront = FID Run Time 2 39.960 min

** GC Workstation Version 6.41 =*x* 03334-6390-826-0764 *=*

Run Mode : Blank Baseline
Peak Measurement: Peak Area
Calculation Type: External Standard

Ret Time Width
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name () (min) (min) {counts) Code (sec) Codes

Totals 0.0000 Q. 0B 0
Total Unidentified Counts : 0 counts
Detected Peaks: 0 - Rejected Peaks: 0 Identified Peaks: 0
Maltipliears 4 Divisor: 1 Unidentified Peak Factor: 0
Baseline Offset: -2 microVolts LSB: 1 i Erevelss
Noise (used): 32 microVolts - monitored before this run

Manual injection

**********'!r'k‘k*****'k***********‘k‘k*‘k**7\‘***‘k**************‘k***********************



Title

Run File
Method File
Sample ID

c:\star\data\tu\cal2022\fid2022003. run
d:\céfAUA gc\¢efAUA RéSEA \drive-d\2017\2022\08\fid2022003-front .mth
fid2022

Injection Date: 16/8/2565 10:51 Calculation Date: 16/8/2565 11:02

Operator
Workstation:
Instrument
Channel

suwarot Detector Type: 3800 (10 Volts)
Local Disk Bus Address : 44

Sample Rate : 10.00 Hz

Front = FID Run Time ¢ 7.893 nwin

** GC Workstation Version 6.41 ** 03334-6390-826-0764 *=*

Chart Speed =

Start Time

cl4

c15

c16

Il

2.73 cm/min Attenuation = 40 Zero Offset = 7%
0.000 min End Time = 7,993 min Min / Tick = 1.00
M 0 "0 '20 30 '40 '50 '50 70 ) +SR
i mVolts
14
; <WI=2.0
<WI=4.0
2 ol
-SR
3 .l
s e = 3.529
4 1 i
g —. 4.136
jFT : 4.713
5
E
5- F
|
|
|
|
i
3 !
.
1' E
‘ <WI=2.0
..



Print Date: Tue Aug 16 14:52:25 2022 Page 1 of 1

Title 5

Run File > c:\st@r\gata\tu\calZOZZ\fid2022003-run

Method File : d:\¢&fAUA gc\¢éiArjz‘i-S}é§EA‘\drive—d\2017\2022\08\fid2022003-front.mth
Sample ID & EId2e82

Injection Date: 16/8/2565 10:51 Calculation Date: 16/8/2565 11:02

Operator : suwarot Detector Type: 3800 (10 Volts)

Workstation: Local Disk Bus Address 44

Instrument : Sample Rate : 10.00 H=z

Channel : Front = FID Run Time : 7.983 min

** GC Workstation Version 6.41 ** 03334-6390-826-0764 +*+

Run Mode : Analysis
Peak Measurement: Peak Area
Calculation Type: Percent

Ret Time Width
Peak Peak Result Time Offset Area Sep. L2 Status
No. Name () {min) (min) (counts) Code (sec) Codes
T iG1d 32.2988 F:.528 ~0.000 112355 BB 2.1
2 ©i.s 33.6834 4.136 0.000 1T BB P T
3 cle6 34.0178 4.713 =-0.000 118335 BB 2.2
Totals: 100.0000 0.000 347862
Total Unidentified Counts : 0 counts
Detected Peaks: 4 Rejected Peaks: 1 Identified Peaks: 3
Multipligr: 1 Divisor: 1 Unidentified Peak Factor: 0
Baseline Offset: -28 microvVolts LSB: 1l microVolts
Noise (used): 26 microVolts - monitored before this run

Manual injection

Data Handling: All Coefficients for All Peaks are Zero
Data Handling: Default to A%

****-k**********-}ri—************************************1\—**********#**************
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FLUE GAS ANALYZER CALIBRATION REPORT

ANALYZER DATA

NUMBER R04 BRAND TELEGAN

MODEL SPRINT eV2 S/N P1-3330240104D21

CALIBRATION DATA

DATE 22 August 2022 LOCATION S.P.S.
TEMPERATURE(® C) 24.5 PRESSURE(mmHg) 758.31
% RH 49.0

ZERO AIR MODULE

BRAND API MODEL 701

SIN 1225

REFERENCE STANDARD GAS (OXYGEN)

STANDARD GAS  : Oxygen (O, ) CYLINDER No.  : 40233
EXPIRATION DATE : 01 July 2023 CYLINDER CONC.: 8.00%
O, CALIBRATION RESULT
TEST NO.
SPAN(%) READING(%) CORRECTION VALUE(%)
1 0.0 0.0 0.0
2 8.0 8.1 -0.1
3 20.9 20.9 0.0
REFERENCE STANDARD GAS (CARBON MONOXIDE)
STANDARD GAS : Carbon monoxide ( CO) CYLINDER No. Y D29177
EXPIRATION DATE : 02 February 2023 CYLINDER CONC.: 103 ppm
CO CALIBRATION RESULT
TEST NO.
SPAN(ppm) READING(ppm) CORRECTION VALUE(ppm)
1 0.0 0.0 0.0
2 103.0 102.0 1.0
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. Apuda® Tel : (662) 939-4370-72 Fax : (B662) 513-4221  E-mail : sale@spscon.com., wWww.Spscon.com
CO Analyzer (High Conc.) Calibration
4
CO Standard Gas Data
2
Cylinder Number : 949991 Certification Date : 18-Sep-2015
Certified Concentration : 16.2% Expiration Date : 18-Sep-2023
CO_ Analyzer Calibration Data

Calibration Date @ 22 August 2022 Calibration Time : 09:00-10:00
Analyzer Type : CO Analyzer (Optional Internal L.‘U2 Sensor) Analyzer Model : T300M
Serial No. : 250 Calibration Span (%) : 16.2 %

Certified Cylinder Analyzer Calibration Absolute Calibration Error
Value (%) Response (%) Difference (%) (% of Calibration Span)

Zero Gas 0.00 0.01 0.01 0.06
Mid-Level Calibration Gas 16.2 16.15 0.05 0.31
High-Level Calibration Gas 16.2 16.18 0.02 0.12
Analyzer Calibration Error Average (< 2% of Calibration Span) (Pass) 0.22
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<TISTR NSC-TISI-TIS 17025

CALIBRATION 0037

1

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0455 MTC No. EEL. BP. 41/0465

CALIBRATION CERTIFICATE

Submitted by  : S.P.S. Consulting Service Co.,Ltd.

Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,

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

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd.. Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature R2B LI
Manufacturer : ACO Relative Humidity : (50 +15) %

Model 1 2127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards vsed : |,

2

L= W & B 9

T

Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
- Digital Multimeter Agilent 34401 A S/N MY44005560.

- Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

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 Electrical and Electronic Standards

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

Metrology (Thailand).

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

measured values only.

Date of Receipt

Date of Calibration

122 Apr. 2022
: 28 Apr. 2022

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

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is cbtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 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, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Website:swww. tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOL( JGICAL RESEARCH (TISTR) ‘

MTC No. EEL. BP. 41/0465

o

Request No. 21-65/045

| 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 20uPa, 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) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.93 -0.07 +0.10 +0.40 dB
‘ 2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
| Type (Hz) (Hz) (Hz) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 e 1.0 + 1.0% ‘
‘ 3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
| Type (%) (%) IEC60942:2003 Class 1 ‘
1/2 inch Bruel&Kjaer 4180 .44 +0.50 +3.0% ‘

Note : 1. No adjustment. ‘

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

FM.BL.MTC.002 Rev.4

Head Office

35 Mu 3 Tambon Kht

ahonyothin Road, Chatuchak, Bz

1121-30 ext. 5219, 5225, 521

v tistr.orth E-mail : mtc
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Noise R_435/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO
Model | 2127
Calibration Range | 94 dB, 1000 Hz

Number | AC 03/56 |
Serial No. | 130006 |
Last Calibration r 28 April 2022 |
Due Date l 28 April 2023 J

Calibration Data

Sound Level Meter Data

Calibration Data

Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R48 ACO 6236 00192060 21 August 2022 94.1 94.0
ACO-R49 ACO 6236 00192061 21 August 2022 94.0 a94.0

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR)

93.93 + 0.10 dB




