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TSP

High Volume Air Sampler
No. R04, R08, R10, R13

Digital Balance
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Acetaldehyde Personal Pump No. RO5, R12, R17, R21, R23, GC/FID
R25, R28, R33, R36, R44
Rotameter No. L-R05

Ethylene Glycol Personal Pump No. R06, R21, R22, R23, R28, GC/FID

R33, R36, R38
Rotameter No. H-R05

Total Dust

Personal Pump No. RO1, R02, R30, R31, R36,
R40
Rotameter No. H-R05

Digital Balance

Respirable Dust

Personal Pump No. R02, R05, R12, R21, R29,
R33, R34
Rotameter No. H-R05

Digital Balance

PMyo High Volume PMy, Air Sampler Digital Balance
No. R10, R11, R13, R15
SO, SO, Analyzer SO, Analyzer
No. RO1, R0O2, R04, RO5 No. R01, R02, R04, RO5
NO, NO, Analyzer NO, Analyzer
No. R04, R05, R06, RO7 No. R04, RO5, R06, RO7
Acetaldehyde Mass Flow Meter GC/MS
AMNWDINAINUdDS
TSP Console No. RO5 Digital Balance
Pitot Tube No. B24, B38
NOx Vacuum Gauge Spectrophotometer
SO, Personal Pump SKC No. R13 -
Rotameter No. H-R01, H-R02
Acetaldehyde Personal Pump SKC No. R13, R33 GC/FID
Rotameter No. L-R02, H-R02
Ethylene Glycol Personal Pump SKC No. R28, R33 GC/FID
Rotameter No. L-R02, H-R02
SzAUEBY
Leq 24 hr Acoustic Calibrator -
Lmax Sound Level Meter No. ACO-R06, R4d
L90
Qmﬂ’]w’ﬁ'l
pH - pH Meter
BODs - 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

RP/1048/2024/INDORAMA/JAN-JUN/CAL

Phosphoric Acid Personal Pump No. R03, R05, R15, R17, R36, IC
R40
Rotameter No. L-R05

Sodium Hydroxide Personal Pump No. R12, R14, R15, R17, R22 -
R34
Rotameter No. H-R05

Sodium Hypochlorite as Sodium Personal Pump No. R07, R36 ICP
Rotameter No. H-R05

Hydrogen Sulfide Personal Pump No R08, R17 IC
Rotameter No. L-R05

Acetone Personal Pump No. RO1, R43 GC/FID
Rotameter No. L-R05

Ethanol Personal Pump No. RO1, R43 GC/FID
Rotameter No. L-R05

Chloroform Personal Pump No. R28, R38 GC/FID
Rotameter No. L-R05

Phenol Personal Pump No. R15, R36 GC/FID
Rotameter No. L-R05

Isopropyl Alcohol Personal Pump No. R03, R17 GC/FID
Rotameter No. L-R05

Sulfuric Acid Personal Pump No. R42 IC
Rotameter No. L-R05

Hydrochloric Acid Personal Pump No. R40, Rd3 IC
Rotameter No. H-R05

Acetic Acid Personal Pump No. R05, R12, R28 GC/FID

Rotameter No. L-R05

RP/1048/2024/INDORAMA/JAN-JUN/CAL
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szaummdeulugauusznaunms
WBGT

Heat Stress WBGT Meter
No. B31, B32, B33, R04, R05, R06

szaumaduveuEsEdnluday
Jsenaunis
Light Intensity

Light Meter No. RO7

szaudesludaulsznaunis
Leq 12 hr

Lmax

Acoustic Calibrator

No. AC-CR01/63, SV 01/60

Sound Level Meter

No. CR-B03, CRB0O6, CRB10

Noise Dose Meter

No. NMD-B06

Vsunandesazaufadantniiu

Noise Dose

Acoustic Calibrator

No. SV 01/60

Noise Dosimeter

No. NMD-B06, BO7, B08, R20, R22, R35

RP/1048/2024/INDORAMA/JAN-JUN/CAL
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; ES P.S. CONSULTING SERWGE CO., LTD. g ‘ UTHN LBd.W.104. ﬂau'ia%q \HaTId INa
o L e e e b F\NRI; 878, CONSULTING SERVICE CO. LTD,
= _ ‘z’J . ﬁ’ 7 Soi Phahelynthin 24, Fraholyoihin #a, Jompal, Chatuohak, Bangish 10909
B % {5 SIATRTE e (7] SUBTE ol | SekeACORED. AR
High Volume Air Sampler Calibration Report
High Volume PM-10 Air Sampler Calibration Report
r Calibration Method : Multipoint (ifice Flow Transter Standard [ Model : TE 50254 SN 3618
Calibration Methad : Multipoint Orifice Flow Transfer Standard Model : TE $1254 SIN 3611
Calibration Dats
High Volame Alr Sompler Data Calibration Data Calibration Tata
Recorder Ne, Blywer No. Dale Actual Flowrate (n’,rmu,, R High Velume PM-10 Duta Calibrution Data
B35 BaE 02/02/20%4 y = 1.188%-3.435 0.998 Recirder No: Buwer No. Date Aetual Flowrate (1t fmin) R’
836 B3 01/02/2024 y =1.2013-4.046 0,998 RO1 RO1 02/08/2024 ¥ = 1.206x-5952 0.998
Ba7 BT 01/02/2024 ¥ = 1.196x-2.871 0,998 ro2 ROZ 024/02/2024 ¥ = 1.219x-3.961 0,987
Bas Bas 02/02/2024 y = 1.2823-6.552 0.987 H03 103 01/02/2024 ¥ = LE03x-.426 0.998
Bag Bag 03/02,2024 ¥ = 1. 164x-0.802 0.987 Rod RO4 0102/2024 y = 1.191x-6,027 0.997
B40 BAD 01/02/2024 ¥ = 1.225%-6.117 0.998 705 = 01/02/2024 v - 1.199%-5.883 L.000
Bdl Bl 02/0272024 ¥ = 1.2655-6.140 0.991 ROG ROE 01/02/2084 y = 1.192x-3.036 0.998
B42 B42 02/02/2024 ABTx-0.625 0,890 ROT ROT 02/02/2024 ¥ = 116952670 0,096
B4 843 01/02/2024 H33x-2.707 0,987 08 ROB 02/02/2024 v = 1.186x-4.195 0.937
s B W maradas AllZs-9.789 0.998 109 709 03/02/2024 v L184x-3.518 1.000
RO1 RO1 0170242024 y'= 1.214x-4.512 0.998 R10 R10 03/08/2024 y = 1.178x-3.695 0.899
ROZ RoZ 02/02/2024 ¥=1.228x-5.522 0,980 Rl R11 03/02/2024 y = 1.202x-2,389 0.997
RO RO3 03/02/2024 ¥=1,804x-5.785 0,899 R1% R12 01/02/2024 y = 1,184x-5.194 0.998
Ro4 ROY 01/02/2024 y = 1.220x-5.355 0,998 RED R13 01 /02,2024 y=1.173x-2,754 0,988
ROS ROS 0170242024 ¥ = 1.180x-5.262 0,997 R14 R14 01/02/2024 ¥ = 1.176x-2.231 0.997
RO8 ROR 02/05/2024 y = 1.223x-5.383 0.998 R15 Ri5 02/02,2024 ¥ = 1.1882-3.910 0.998
Rov Faz 0RA2E0H ¥ 10850577 0.998 16 R16 02/02/2024 v = 1.180x-3.568 0.998
Rod ROE 01/02/2024 ¥ = L16Tx-2.581 0.888 R17 R1T D2/02/2024 y = 1.195x-3.126 0,990
Rog ROY 01/02/2024 ¥ = 1.184x-3.227 0,998 R1E R18 03/02/2024 y=1.143x-2.7480 1.600
R10 R10 02/02/2024 198x-4.625 0.998 Rl8 Ri9 01022024 ¥ =1.184x-2.002 0,896
R11 R11 02/D2/2024 y = L143x-2.178 1.000 ®20 R2O 01/0%/2024 ¥ = 1.1615-4.362 0,998
R1Z R12 02/02/2024 y = 1.165x-4.124 0,956 =
r13 R13 03/02/2024 yo=1.133x-1.838 0.887 h 5
Cnlityrated by @ Approved by :
Rid R14 01/02/2024 y = 1,2162-5.559 0,985
RIS K15 01/02/2024 y= L188x-5.143 0,999
R16 R16 01/02/2024 y = 1.2275-T.151 0.999 M- o
R17 R17 02/02/2024 y=1.181x-5.964 0,886
R18 R18 020272084 1.1885-3.815 0.987
R18 R19 03/02/2024 y'= 1.215x-6.609 1.000
R20 R20 03/02/2024 y = 1.208x-5.300 0.988
Calibrated by : Approved by
S D gnrein)




QUALITY CALIBRATION CO,,LTD. N

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

235 Petchkasem 63/2 Road, Laksong. Bangkne, Bangkok 10160 i %
Tel (662) 421-5402, (662) 144-0152-3, Fay (662) 809-4584
S e
www.qealibration.com ‘4.,,@,\.!: B TS
CERTIFICATE No: 23M2441 PAGE: | OF 2

REFERENCE No : 68471-1
Certificate of Calibration

EQUIPMENT > DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL ¥ XS105DU

SERIAL No 1 1126422905

ID No e BA 05/50

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : 5.P.5. CONSULTING SERVICE CO., LTD.

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

CALIBRATED BY £ ATSAWIN Y.
CALIBRATION DATE 2 10-Mar-23
APPROVED BY :

ISSUED DATE g 16-Mar-23
RECEIVED DATE : 10-Mar-23

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

F-GD10 REV 02

www.qealibration.com
CERTIFICATE No: 23M244 1 PAGE :20F 2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL t X8105DU
MANUFACTURER : METTLER TOLEDO SIN : 1126422965
1D No : BA 05/50 RECEIVED DATE : 10-Mar-23
AIR PRESSURE : 1010mbar £ |mbar CALIBRATION DATE  : 10-Mar-23
AMBIENT TEMPERATURE  : s ol L RELATIVE HUMIDITY : 49 %RH = 10% RH
co FT| ESULTS OF CALIBRATIO

. 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 ZERQ 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.

2. REFERENCE STANDAREY INSTRUMENTS -
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QR-1-151 M23020138 02-Feb-25
2) STANDARD WERGHT E2 15843 M23020148 02-Feb-25

Lo

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

e

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 2

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£g)
0.00 0.00000 0.00000 0,000039
0.02 0.02000 0.00000 0.000039
0.10 010000 0.00000 0.000039
0.20 0.2000] -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5,00001 -0.00001 0,000046
10.00 10.00003 -0.00003 0,000053
20,00 20,00005 -0.00005 0.000067
50.00 50,0001 -0.0001 0.00011
100.00 100.0001 -0,0001 0.00019
200.00 200.0001 -0.0001 0.00032
5, OFF CENTER LOADING ERROR
POINT READING (g)
; 1 50.0000
A 4 2 50,0001
3 50,0000
2 5 4 50.0000
5 49.9999
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MU~
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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CALIBRATION REPORT

50, FLUORESCENT ANALYZER

:
DATE : 0 Febiriiary 2024 BRAND : MODEL :

Calibrator {Diution System)

Seand AR [ Model 700

Last Cal, Date - D August 2023 [ Seral Mo, 1911
Reference Standard Gas

Standard Gas Sulphar Dicwide {50,) I‘I'\-'lmder ho, T AODALASE

Centified Dite 21 June 2021 Expitedt Date L 21 June 2029 | Cylinder Cone 1 69,8 ppm

CALIBRATING CONDITION

_ U39N ed.W.1ed. Aaudain wadid e
+$.P.S. CONSULTING SERVICE CO., LTD.

2F 2 samwnnlafu 24 ouuwnalodu unssaime waaning MEAUNHT 1 0A0N

e

Prassure mmbar Temp. T % RH
CALIBRATION SETTING
Spar Initial Reading (Bafore Adj),FPE Final Readine {&fter Adj.)PPE
Set Paint Experted Concentration | - Analyzer Respanse bt Analyzer Response Stope
Zeto o 010 - U]
S0, Span 00,0 359.7 D073 030 L6
API Model 100E 50, Analyzer Check list

Test Values Chbserved Value Units Mominal Range
AANGE 500 PPB 0-500
SAMPLE PRESS 85 In-Hzg 2535
SAMPLE FLOW 658 co/min 650 = 109
PWT 1031 mv -20-150 with Zaro Ajr
UV LANE 3076 i 1OG0-a%00
&TR. LGT 5139 PPE <100
ORK PMT 634 miv -50-200
ORK LMP 582 i -5 - 200
HVFS 674 W 530-200 constant
acPs 2527 my 2500 » 200
RCELL TEMP. 5.2 g Shst
BOX TEMP 5 = 540
PWMT TEMP Wad 7420
S0, Span Canc 400 PrE 20-20,000
S0 Slope 1005 L0+ 03
50 Offset 23 my <250
Stability at Zero 0. PPE 0.2
Stabifity at Span (13 FPE (5% of neading (zbove 50 ppb

e ) e =] —— i

'9@« Mﬁ“;wé“ ;I‘ﬁﬂl. Shahslyatun 24, Fhanalyethin Ad. Jomool, Gratu=nak Sanghok 15800
{66021 539437072 Faw ! (6525 5130221 Ead - saleipipheon com,, wem scan cam
CALIBRATION REPORT
50, FLUORESCENT ANALYZER
DATE: BRAND : MODEL ¢
NG, SERIAL MO,
Calibrator (Dilution System)
frand AP | Model - 700
Last Cal. Date : 08 August 2023 l Serial No, 1911
Reference Standard Gas
Standard Gas Sulphur Dicdde (50.) | Cylinder No. + ADDBIASK
Cerified Date 21 June 2021 Expired Date 21 June 2029 | Cylinder Conc. 1 49.8 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Feading (Before Ad).),PPE Final Reading (4fter Ad].) PPE
Set Point Expected Concentration | Analyzer Response Salif Analyzer Response Slope
Zem 0 .10 - 0
50, 5pan 4000 4a00.1 0.025 400.0 1.00%
APl Model 100E 50, Analyzer Check list
Tast Values Chserved Value Units Mominal Range
RANGE 500 PPE 0-500
SAMPLE PRESS 8.4 ir-Hg 2535
SAMPLE LOW 660 eefmin 650 = 10%
PIT 033 my -20-150 with Zaro Air
Ly LAame 30381 my 1000-2900
STR, LGT 61.7 PPB <100
DRk PMT 63.1 my -50 -200
DRK LMP 578 v -50 - 204
HVPS &70 v 550-200 constant
DCPS 2521 my 2500 « 200
RCELL TEMP 50,3 * S0l
BOX TEMP 8.6 g 540
PMT TEMP 7] T Te20
50, Span Cone: 400 PrB 20-20,000
50, Slope 1008 10103
50, Cfeet 2 v <250
Stability at Zera 01 FPB <2
Stabillity at Span 0.z FRE 1.5% of reading (ahove 50 ppb)

e A R R B R BB EEEEEEE—m————

Calibrated by : Approved by :

VAN AT Langklom)

——— . ———

Calibrated by : Approved by

(Mr.agut Uangkiom)
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CALIBRATION REPORT
S0, FLUORESCENT ANALYZER

- o o o
uSEY 18d.W.184. AEUTEY LHasId N

% £ S.P.S. CONSULTING SERVICE CO.,, LTD.

h 7 wanwnalofiu 24 outwnolafiu wnrasanne maen g nanmn 10900
7 &7 s Flanolyeinin 2¢ Phandlyethin Ra.. Jampal; Ghatichak, Bangkok 10900
et T (662) 99032072, B (62) 5134221

il ¢ sAlRISDRCIILCOm, Awaw Snscan cam

CALIBRATION REPORT

S0, FLUORESCENT ANALYZER

DATE : ] BRAND : MODEL ; 100E
NO. SERIAL NO, 3950
Calibrator (Dilution System)
Brand AP Maodel <700
Last Cal, Date 08 August 2023 Serial No. 911
Reference Standard Gas
Standard Gas Sulphur Dicaide (50,) Cylinder Mo, ADOE145K
Certified Date : 21 June 2021 Expired Date : 21 June 2029 Cylinder Conc, : 49.8 ppm

CALIBRATING CONDITION

DATE : BRAND ; MODEL :
NO. SERIAL NO.
Calibrator (Dilution System)
Brarit] AP) | ol 70
Last Cal. Date 08 August 2023 I Serial No. 911
Reference Standard Gas
Stanclard Gas < Sulphur Dicide (50, | Cylinder No, + ADDB145K
Certified Date 1 21 June 2021 Expired Date 21 June 2029 | Cylinder Canc. : 45,8 ppmi
CALIBRATING CONDITION
Pressure mmbar Termp. % RH
CALIBRATION SETTING
Span Initial Reading (Before Ad].)PPE Final Reading (After Adj.),PPB
Set Paint Expected Concentration | Analyzer Response S0 Analyzer Response Slope
Zero o o o
50, Span 400.0 a00.2 0.050 4000 Lo11
APl Model 100E 50, Analyzer Check list
Test Values Observed Value Units Nominal Aange

RANGE 500 PPE 0-500
SAMPLE PRESS 28.7 in-He 25-35
SAMPLE FLOW 654 ce/min 6502 10%:
PRT 1032 i -20-150 with Zero Alr
UV LAMP 30254 my 1000-4200
STR. LGT 61L& FPPE <100
DRK PAMT 63.2 my 50 - 200
DRK LMP 58.0 my 50 - 200
HWPS &71 v 550-900 constant
nees 2518 mv 2500 + 200
ACELL TEMP 50,1 il 5041
BOX TEMP 292 g 5-40
PWIT TEME 7.3 % T+28
50 Span Cone 400 PPE 20-20,000
50, Slope 1011 10203
S0 Dffset 219 i =250
Stability at Zens 1.1 PR <2
Stability at Span n2 Pra 0.5% of reading {above 50 ppil

Callbrated by ; Approved b

iMrAdul Dangkiom)

Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Reading (Bafore Adj)PPB Final Reading (After Ad))PPB
Set Point Expected Concentration | Analyzer Response eif Analyzer Response Slope
Zero v] 0.10 Q
50, 5pan 4000 399.8 -0.050 400.0 1,008
APl Model 100E 50, Analyzer Check list
Test Values Observed Value Units Nominal Range
RAANGE 500 PPE 0-500
SAMPLE PRESS 286 inHg 25-35
SAMPLE FLOW 655 ce/min 650 + 106
PMT 103.0 my -20-150 with Zero Air
UV LAMP 302 my 1000-a%00
STR LGT 61.5 FPB <100
DRK PMT 63.0 i =50- 200
DRKE LMP 51.7 iy -50--200
HVPS 673 v 550-500 constant
DCPs 2518 my 2500 « 200
RCELL TEMP 50.4 2 501
BOX TEMP 293 * 540
PMT TEMP T2 .2
50, Span Conc 404 Pre
50; Slojwe 1008 10=03
50, Cffaat 240 my <250
Stability at Zero a1 PrB <2
Stability at Span 0.2 PPBE 0.5% of reading (above 50 ppb)
Calibrated by : Approved by

(Mr Adul Dangkiom)
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CALIBRATION REFORT
CALIBRATION REPORT
CHEMILUMINESCENT NO / NG, / NO, ANALYZER
CHEMILUMINESCENT NO / NO, / NO, ANALYZER — — —— — - —
DATE S BRAND : MODEL : 200E |
DATE : BRAND : MODEL : 2008
NQ, SERIAL MO, 4413
NO. SERIAL NO. LT AR | ———
Calibrator (Dilution System)
Calibrator (Dilution System)
& ik Brand L AP Model 700
= , = 0
Brand AP Model 100 LastCalDate  -08 August 2025 Serial o an
Last Cal Date 08 August 2023 Senal No 911 Reference Standard Gas
Reference Standard Gas — .
: Standard Gas Mitric Owide (MO Cylinder No, 0536192
Standard Gas Nitric Owicke (NOD) [ Cylinder No. De3s192 Certifiad Date ; 20Apm 2022 | Expirad Date 20 Apedl 20249 Cylinder Conc, 491 porm
Certified Date =20 April 2023 d Data 120 April 2024 Cylinder Canc LA T
ertified Date pril 2022 Expired Date piri Lylinger ton: EEm CALIBRATING CONDITION
CALIBRATING CONDITION
Pressura mmbar
Pressure mmbar Temp.
CALIBRATION SETTING
CALIBRATION SETTING
Span Initial Reading {Before Adj)PFB Firal Reading (After Adj,)PEE
Sparn Initial Readine {Before Adj).PPE Final Reading (After Adj.).PPE
Set Point Expacted Concentraticn Analyrer Response TaDif Analyzer Response Slope
Set Paint Expected Concentration Analyzer Response Se0ir Analyzer Response Slope
Zera 0 -0.10 - L'} -
7 -0,10 - - - =
i 2! g NO Span 400 3996 4.100 400.0 1.004
M ) £ -0.02, 400, o <
VB S o 2ha9 L o 1303 NO, Span 09 3999 4,025 400, 1004
NG, Span a00 4002 D050 400.0 1013
i API Model 2008 NO, Analyzer Check Ljst
APl Model 200E NO,, Analyzer Check List
Test Values Observed Value Units MNominal Range
Test Values Observad Value Units MNominal Range
RANGE 500 FPE 500 standard
RANG L hh) {0 standarnd g
SRHGT o FEY 500 stancloed STABILITY {Zea Gas) 0.1 PFE < 2 ith zéto
iZe 43 g ith zizro al e ;
STABILITY i¥ero Gag il o SN eeid 8 SAMPLE FLOW 512 ce/min 500 - 50
SAMELE 304 ce/mi i + 50 :
SN & =/ BB 250 OZONE FLOW 79 co/min 80 15
o I sCfmin a1
CIZONE FLOW 8 cefmin 80415 PIAT a1 py 20+ 150
B 1030 v 20 - 15 x
il 2 m e i AZERD 935 v 20- 150
FRO v 159
AZERD 93,7 rr 20 - 154 HYPS 670 y 420 - 500 constant
E 7 420 - 900 cons
HVPS 674 W 2() - 900 constant RCELL TEMP 503 021
T ; S04 -
Hordl T 02 s BOX TEMP 29.2 &- 48
% TE 3 i
BOX TEMP 29.% : 8-18 PMIT TEME 7.4 712
5 gris T ' ;S
PR IEME ) £ L MOLY TEMP 3149 3155
ACLY TEME 3147 * 2155
MLV TEMF 2o c A RCELL PRESS a4 2- 10 constant
ElLL PRESS ! NHa-A 2~ 10 constant =
AL PRESS A bl is 2 hmnuan SAMPLE PRESS 86 25 - 30 constant
55 28, Ih-Ha-A 5 - 30 consts
RAMPLE PRESS 81 s R ) NGO Span Cone 400 20 - 20,008
_ = > o 30 - 2000 -
N3 Spen Lanc ok i 0200 MO, Span Conc ago 20- 20000
i e ' PoR 200
WOy Span Cone 400 FPE 20 -20,000 NO Slope : 10103
00 .08 =
W& Hlope =il bE MO, Slope 1.008 16403
N Slope 13 e D3 .
NOpSIeR LA 1A N Gffset 14 miy 20t 1150
{3 Offs 1 ¥ -20-to +15(
NG Offset d Lk AL hO, Dffsat 07 v 20 to 150
Ciffzet i 3 = 0 = =
g oms 0 il Ty Stability at Zern 0. pPa <03
Stability 2t Zor 01 FPE 0z =R
fabitty:ak 2em { Stability at Span 2 PPE < 2 ppb:@ 900 ppb span sas
Stability at Span 0.2 PPg < 2 pob & 800 prb soan ¢35 — — = —— = — ———
Calibrated by Appraved by
Calibrated by Approved by T — H

IMrAQUL Uangklom)
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a0 B
o

CALIBRATION REPORT
CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO,, ANALYZER
CHEMILUMINESCENT NO / NO, / NO, ANALYZER 4 %
DATE: || 04 February 2024 BRAND : MODEL :
DATE : 2024 BRAND MODEL :
NO. SERIA 1
NO. SERIAL NO. i
Calibrator {Dilution System)
Calibrator (Dilution System) { !
Brand AP Mol 700
Erand AP Mol L1700 - R : =
— - ey T T Last Cal, Date 1 DB August 2023 Serial Mo, B
: at : 2ust 20 ial 194
Last Cal. Date {8 Ausust 2 i E 2. Referance Standard Gas
Refarence Standard Gas T =
Standard Gas ditric Dxicle (NG) Cylinder A g3
Staridard Gas + Mitnic Oride (NO) Cylinitiet No. : D636192 -- : r - . 192
- . - tified Date - 20 April 2622 [ Expired Date ;20 April 2024 Cylinded Cone, : 49,1 ppen
Certified Date ; 20 Apill 2022 | Expired Date 220 Agorl, 2028 Syfntier Gonie 2.1 gpm CALIBRATING CONDITION
- I NDIT
CALIBRATING CONDITION — .
_—
Pressure Temp. % RH
Pressure Temp.
—
— CALIBRATION SETTING
CALIBRATION SETTING
Span Initisl Reading (Before Ad) ) PPE Final Reading (4f i
Span Initial feading (Before Ad))PPE Firal Reading (After Adj)FFR E = : i i
= Set Point Expacted Concentration Analyzer Response SeDif Analyzer Respons o
Sat Point Expecied Concentration Analyzer Respanse Solif Analyzer Response Slope ! i I SRR R s
Zero [t} a1 {1
Zero 0 0.11 0 NG S 40p 400
pan ! 5 0.025 400.0 101
MO Span 400 399.7 -0OTS 4000 1.007 NS 400 i oo
MO, Span 00 4003 075 4000 n1g
G, Span 400 a00.1 0.025 4000 Lol . < 10l
APl Model 2008 NO, Analyzer Check List
API Model 200E NO,, Analyzer Check List oS 3
Test Values Observed Value Unig inal Ra
Test Values Observed Valua Urits Mominal Range nits Nominal Range
RANGE 500 Pl 00 stan
RANGE 500 PPE 500 standard - o i il
STABILITY (Zero (Gas) 01 PFE < 2 with zero air
STABILITY (£ero Gas) 01 PRE < 2 with. zerg air
SAMPLE FLOW Uil co/min 500 + 50
SAMELE FLOW 510 co/min 500, 50 =
= OZONE FLOW 7B /i 80«15
OZONE FLOW i) co/min 80+ 15
= PT 1029 my 20-150
PNT 1054 my -20 - 150 =
: AZERD 93.8 my 20 - 150
KZERD 042 my 20- 150 T =
7 66 v 420 - 900 gonst
HPS 673 v 420 - 900 constant - = 2030 onstant
- RCELL TEMP 50.5 50+ 1
REELL TEMP 0.0 o =
’ ~ BOX TEMP 294 G- 48
BOX TEMP 288 E §-48 -
- PIAT TEME 73 b B
FIAT TEMP 74 % T2 = — -
2 MELY TEMP 3152 % 315-5
WIOLY TEMP 3154 € S1ad RCELL PRESS 3 I
WCE iS5 B3 Ig-He-b Z- 18.con:
RCELL BRESS 82 1-Ha-A 210 canstant PP — s i = o]
SAMPLE PRESS 28, IM-Ha-4 - 30 ceinstant
SAMPLE PRESS 284 IN-Ha-A 25 - 30 constant - & 25 Constan
N Span Conc 400 FFg 20~ 20000
NG Span Cone 400 FPB 20 - 20,000 :
- ME Span Cong 400 FPE 20 - 20,000
W2y Span Conc 400 FRE 20.- 2000
- MO Siope 1010 10403
NG Slope L.0G7 X 1003 =
O, Slope 1014 1003
WG, Slope 1011 1003 =
L M Dffset 1.7 i -2 o #1540
NEY Offest 1.2 my 20 ko 4150 e -
: NG, Ofset 10 my -20 15 150
M, Offset 0.8 my -20 to 150 = =
Stability at a1 PPE <02
Stability at Zar 0.t PPE <02 Stability at 0z e
Stability at Spe ; P 2 pob @ 900 ppb span w54
Stabilty &t Span 02 PE P TR e =l — —_— s — —— s W < 2ppb@ ppb span gas
Sl - - — — !
Callorated by Appraved
Calibrated by ¢ Approved by, T

3 [MrAdul Dangklom)
A L IR



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

Certificate of Calibration Calibration Report

Mesalabs - Mesa Laborataries, Inc.NVLEP Lab Code 20066140 (15017025)

Certificate Number : SPR23050422-1 Page: 1 of 3 B Certificate Number | SPR23050422-1 Page 2 of 3
9 Customer ! §.P.5. CONSULTING SERVICE CO,, LTD.
7 Sol Phaholyothin 24 Phaholyothin Road., dJompol, Chatuchak, Reference Standards
Bangkak 10900 Equipment Name Model Serial No. Certificate No. | Due. Date
5 Mass Flow Calibrator AFC-COMPLETE-10 12532 AC2207-177-0001| 17 Jul 2028
Equipment Name i Mass Flow Meter n; Btandard Flow Meter 520-H 200383 MW-0071-22 | 25 Aug 2023
Manufacturer © Dwyer 1:':5
Model : GMF-2101 & Traceability
Sarial Numiber CONA ; This centification is_traceable to the Intermational System of Unit maintained at
= MIT - Miracle International Technology Co., Ltd.
ID. Number D MFOS =

clcl

Environmental Conditions

k Ambient Temperatura N el ) Received Date : D6 May 2023 :
= Relative Humidity : 0% t15%  Calibration Date {29 May 2023 g

Location of Calibration i In-Lab Recommend Due Date . 29 May 2024 :?:
) Calibration Procedurs 1 SP-CPM-04-13 Date ‘of Issue 130 May 2023 =

Method of Calibration B

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

EBT (E99)

requirement of ISOIEC 17025:2017 in accordance with reference procadure. Standards used to periorm

this calibration ars certified by to NIST or equivalent, National metrology institute, Natural physical constants,

1

consensys standards. The result reported hersin apply only to the calibration of the fem described above as

130

raceived.Our decision rulé s to contact the customer if the iigm pass and fall calibration when the results

inciude the uncertainties and the customer must determine if the results meets their needs.

AAMAM

The calibration certificate shall net be réproduced exceplin full without written approval of 5P Metrology

Systam (Thailand).

SRR 08

Calibrated by . Mrdirasak Pombut Approved by

Calibratidn Officer ( Mr.Prayoon Topart ) ¢

Authorized Signatory s

SP-FM-04-15 rev.0 SPFM-D4-15 rav.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

_‘ Cortificate No. : SPR23030422-1 Page: 3 cf 3
= Function @ &jr Flow Measurament Unilt = mL/min
4 Calloration uuc Standard (S 1H K Faclar Unecertainty
= Point Reading Reading Etror Value (+)
0.0 0.00 Q.00 0,00 1.00000 0312
= 3.3 3.42 3.59 bl 10 i 1.04971 0.26
‘i
£l 7.3 7.52 7.78 -0.26 1.08457 0.26
5 1835 13,88 14,34 -0.51 1.03888 0.26
o 17.0 1712 17.65 ~0.53 1.03095 0.28
= Note:

The result of calibration was found accurate as show on dateand place of calibration anly.
This Certificate is not certified for any commercial transaction.

(bt

Maasurement Uncertainty
The reported Lncertainty of measurement 1s the expanded unicertainty obtained by multiplying the
standard uncartainty with the caverage factor k = 2, providing a level of canfidence spproximataly 85 %
- End of Certificate —

S Oc2e2=ERT (299)

faLekl

MM

SP-FM-04-15 Rev .0



il i Agllent CrossLab Compliance Services
© 2022 by Agllent Technologies Agllent CrossLab Compliance Services © 2022 by Agilent Technologies g
ifi ifi H Setpoint Status: ~
Certificate of System Qualification ?
Setpoint
GC-0Q + GCMS-0Q RS-

Inlet Pressure: 5.0 psi

Accuracy:
System ID: GC_MS_03_52_CN10925102
Agilent Recommended:
Organization Name: S.P.S Consulting service N S - S S -
Organization Location: 7 8ol Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok 10900 Overall Inlet Pressure Accuracy Test Status
"Pass o S
Date: March 31, 2023 1:21:52 PM e e
EQP Name: AgilentRecommended , AgilentRecommended Inlet Pressure Accuracy
EQP Revision: GC.02.50, GCMS.02.50 e - P — s o = = m;
Overall Qualification Status: Pass Name: . e -
( R e -
System Inspection and Basic Safety and Operation Setpoint Status:
- R YR, S o Setpoint Actual
Name: f Tosi
. - - - e ! Intet Pressure: ;L25.0 jpsi
Setpoint Status: ,
s 1 Spenret s . - Accuracy:
Agilent Recommended:
Overall System Inspection and Basic Safety and Operation Test Status o _
vaassw S A i o . e Overall Inlet Pressure Accuracy Test Status i
Pass ) o
inlet Pressure Decay LR
s E E G Detector Flow Accuracy
Name: 17890 o e
Front ssL o Name: o ) )
Setpoint Status: ‘ - - -
— . e o e o e d R - . iy
Pressurs: Setpoint Status: i
Pressure Change: -0.1 psi /5 minutes Flow Type:
Agilent Recommended: S :0.5 ' Setpoint:
Overall Inlet Pressure Decay Test Status Accuracy: E— . _
) e o . ot et Agllent Recommended: <= jioo (30 jmimin )
T e Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.
inlet Pressure Accuracy ) )
Name: ’7890 '
Front SsL
Date: March 31, 2023 1:21:52 PM Date: March 31, 20?: 1(;?\111:3;'35'1‘/]02
System 1D: GC_MS_03_52_CN10925102 System ID: GC_MS_03_52_¢

Page 2/ 19
Page 1/18



© 2022 by Agilent Technologles

Setpoint Status:

Flow Type:
Setpoint:

Accuracy:

Agilent Recommended:

Aglient CrossLab Compllance Services

{Pass !
» SR
Oxidizer
400.0 [mL/min Measured Flow: [396.2 i mL/min
T mUmin
.0 1 % setpoint ( )

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status:

Flow Type: ;Makeup :
Setpoint: 325.0 : ;!mL/mln Measured Flow: o . mL/min
Accuracy: O.bim“w— - mb/min
Agilent Recommended: ! £10.0 % setpoint )
Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.
- .
i
GC Oven Temperature Accuracy
Name: o o
Setpoint Status: )
Zone: ibven S NG — ‘ .
Setpoint/Actual
Temperature: 2360 T
Accuracy:
Agitent Recommended: % setpoint in K (1 )
| % setpoint in K ( )

Date: March 31, 2023 1:21:52 PM
Systemn iD: GC_MS_03_52 CN10925102

Page 3/19

© 2022 hy Agilent Technologies

Setpoint Status:

Zone;
Setpoint/Actual
Temperature: !16-0“0 T Hooa p?"C
SRR SO
Accuracy: ¢4 °c

Agilent Recommended:

Overall GC Oven Temperature Accuracy Test Status

IPass

! % setpointin K

' {1 % setpoint in K

Agilent CrossLab Compllance Services

(57 e

(37 e

3C Oven Temperature Stability

Name:

Setpoint Status:

Temperature: ﬁ"OB“O _____ .1:1663"8;33! °C

S—

Stability: [0
Agilent Recommended: )

§0.5‘

H
i"c

Overal} GC Oven Temperature Stability Test Status

r
;F’ass

Scouting Run

Tested Combination1 Front SSL

Manual Injection

! Front

FID

Name: iNot applicable B

Setpoint Status:

Injection Volume on Column:

Qverall Scouting Run Status

[Completed

Noise and Drift

Tested Combination Front SSL

! Front

FID

Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102

Page 4 /19



2022 b ilent T I
© 2022 by Agilent Technologies Agilent CrossLab Compliance Services © ¥ Agilent Technologies Agllent CrossLab Compliance Services

N?Te: e — SS— - Tested Combination2
Setpoint Status: ' Name
- S SRS | e
Base Signal: %SQSOO ) ;Ab Setpoint Status: e e o et ereeeend
. Cr .
ASTM Noise Drit Amu: {180 jmz RFPA Voltage:
counts counts/Hr -
[‘2‘8531‘—— - 9604 ) Agilent Recommended: §<= 2100 ; B
Agilent Recommended: L 1768.00 <= 119200.00 Overall REPA Test Status
. 1 3o
Status: : iPass !
Overall Noise and Drift Test Status Tune El
EF’ass o ) ' “é (Av ) i
S e o . o Tested Combination2 Back SSL ! External sSQ
Signal to Noise Name: 8975C
Tested Combination Front ssL / Front FID Setpoint Status:
Manual Injection Filament:
Name: 7890 ‘ R ' 'I' o
A . e — e S et e S e Setpoint Status:
) - . - |
Setpolnt Status: N Flaent
Signal to Noise: 33814254 T e
Agilent Recommended: g>¥ (TEOOHOO B Overall Tune El Test Status
o ) . o . . fPhaéé‘w. e e e e s i . w_m.-‘.,,_m.%
Overall Signal to Noise Test Status o - T T et
{Pas o
e SH_._“,. - . A Signal to Noise El
( e i i e+ e e+ -
Log Amp Tested Combination2 Back SSL / External sSQ
Name: {5\;{5("3“ o e i it e e e e et e e
Tested Combination2 Back SSL / External sQ e - e R — - ST I I o e .
!5575:0 oo e . o o Source: Eiomet T " Fllament: '

Setpoint Status:

B T N B Signal to Noise: N )
Qverall Log Amp ’f:ggt Status . Agilent Recommended:
"Pas ! i e e - e S . -
RFFA
Date: 21
March 31,2023 1212 P .S .52 Cosammoe
System ID: GC_MS_03_52_CN10925102 : =T

Page 5719 Page 6/ 19



© 2022 by Agilent Technologies

Source: )"EI ’—Mlﬁnert Fllament:

Setpoint Status: :Pass

Signal to Noise:

Agilent Recommended:

Qverall Signal to Noise El Test Status

Agllent CrossLab Compliance Services

© 2022 by Agilent Technologies Agllent CrossLab Compliance Services

Instrument Details
Purpose

This section describes the as found system configuration.

Details

System
System ID GC_MS_03_52_CN10926102
Manufacturer Agilent Technologies
Name 7890

Tested Combination1

Injection Technique Manual Injection
Sampler Identifier Sampler 1

Inlet Front

Detector Front

LTM Included? No

Tested Combination2

[LPaSS e
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102

Page 7/19

Injection Technique Manual Injection
Sampler Identifier Sampler 2
Inlet Back
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pl.) 10

Sampler 2
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
8yringe Volume (uL}) 10

Date: March 31, 2023 1:21:52 PM

System ID: GC_MS_03_52_CN10925102

Page 8/19



© 2022 by Agilent Technologles
Mainframe 1

Manufacturer

Name

Model Number

Serial Number

Firmware Revision

Oven Type

Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Inlet 2

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Detector 1

Manufacturer
Name

Type
Adapter

Controt Type

Agilent Technologies
7890

G3440A
CN10925120
A01.10.3

Standard

Agilent Technologles

7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

7890

SsL

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologles
7890

FID

Capillary

Electronic Pressure Control (EPC)

Agllent CrossLab Compliance Services

© 2022 by Agilent Technologies
Detector 2

Manufacturer

Name

Type

Location

Mass Spectromster 1

Manufacturer

Type

Name

Serial Number

Firmware Revision

High Vacuum System

Scouting Run Standard
MS El Source 1

Agilent CrossLab Compliance Services

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agilent Technologies
sQ

5975C

US91732743

5975 5,02.07

Turbo Pump

OFN std

Location Front
Makeup Gas Nitrogen
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52__CN10925102

Page 9/19

Manufacturer Agilent Technologies
Source Type El - Inert
Number of filaments 2

Date: March 31, 2023 1:21:52 PM

System ID: GC_MS_03_52_CN10925102

Page 10/19



© 2022 by Agllent Technologles Agilent CrossLab Compliance Services

© 2022 hy Agilent Technologles Agilent CrossLab Compliance Services

Electronic Signature

User Name; saonguthal tarak System Id: GC_MS_03_52_CN10925102

Print Date: March 31, 2023 1:21:53 PM

Purpose Hostname: LAPTOP-CQ3SKOMY

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and

GC_MS_03_52_CN10925120 Transaction log :

Time Transaction Activity
State Performed

Typs of Transaction

Optional Information

electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other Merch 31, 2023 9:12:26 AM Audit SessionCreated  Session None
suitable method defined in your data access and control procedures.) March 31, 2023 9:12:28 AM Start Configuration  Session None
March 31, 2023 9:12:26 AM Audit Entltlement Llcensing User Is Nonpaying and does
not require an unlock code
Mareh 31, 2023 9:20:14 AM Audlt EqpLoaded Sesslon EQP dstalls for primary
1 i -
Details B.Chmque (64l
File path:
Full Name of Signer: Saenguthai Tarak [ProtocolPacks/Ge/Configurat
) ) " lons/02.50/Ge.02.50.6qp],
Logged On User Name: saenguthai.tarak@non.agilent.com EQP Flle Name:
Signature Creation Date: March 31, 2023 (6e.02.50.eqp], EQP Name:
{AgllentRecommended],Proto
Reason for Signature: Executed protocol and published this original version of document ool Revislon [G¢,02.50]
EQP details for hyphenated
technique [GeMs] -
File path:
{ProtocolPacks/GeMs/Config
uratlons/02.50/GeMs.,02.50.6
. qpl, EQP Flle Name:
Regulatory Disclaimer [GeMs.02.50.eqp}, EQP
Name:
This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our [AgllentRecommended]
interpretation of applicable regulations as well s industry best practices. The document is designed to provide an important component of a complete March 31, 2023 9:20:17 AM End Configuration Session None
compllance package. Validation depends upon many factors and use of this protocol alone does not assure compllance. Agilent Technologies makes no
) . . . . March 31, 2023 9:20:27 AM Start Qualification Sesslon oQ
promises or representations as to its sufficiency for any specific regulatory program.
March 31, 2023 9:20:27 AM Start Execution System |nspection and Basic None
Safety and Operation - 7890: -
Qualitative Test - No setpoints
Warranty assoclated
Agilent Technologles makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for March 31, 2023 9:21:33 AM End Execution System Inspection and Basle  Run Count : 1
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the Safely and Operation - 7890: -
o ) X Qualitative Test - No setpoints
furnishing, performance, or use of this material. assoclated
Page1/8

Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_62_CN10925102

Page 11/19

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102

Page 12/19




© 2022 by Agilent Technologles

User Nama: saenguthal tarak
Hostname: LAPTOP-CQISKOMY

GC_MS_03_52_CN10925120 Transaction log :

System ki

Agilent CrossLab Compliance Services

GC_MS,_03_52_CN10925102

Print Date: March 31, 2023 1:21:53 PM

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Information

March 31, 2023 9:21:35 AM Start

March 31, 2023 9:21:51 AM End

March 31, 2023 9:21:54 AM Start

March 31, 2023 9:21:59 AM End

March 31, 2023 9:22:02 AM Start

March 31, 2023 9:22:07 AM End

March 31, 2023 9:22:09 AM Start

Mareh 31, 2023 9:22:29 AM End

March 31, 2023 9:22:30 AM Start

March 31, 2023 9:22:41 AM End

Execution

Exscution

Execution

Execution

Execution

Execution

Execution

Execution

Execution

Exeoution

Inlet Pressure Decay - Front
8SL: - Pressure Controlled inlet
~$:26.0 psl - L: >=-2.0 psi and
<= 0.5 psi

inlet Pressure Decay - Front
8SL; - Pressure Controlled Inlet
-8:26.0 psl - L: >= -2.0 psi and
<=0,5psi

Inlet Pressure Accuracy - Front
88L.: - Pressure Controflad Inlet
-8:26,0 psi- L <= 1.2 psi

Inlet Pressure Accuracy - Front
8SL: - Pressure Controlied Inlet
-8:25.0psl-L: <= 1.2 psi

Inlet Pressure Accuracy - Back
SSL: - Pressure Controiled Inlet
~8:25.0 psi-L;<=12psi

Inlet Pressure Accuracy - Back
8SL: - Pressure Controlled Inlet
«8:26.0 psl - L: <= 1.2 psl

Detector Flow Accuracy - Front
FID: - Type : Fuel - 8: 30,0
mb/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID; - Type : Fuel - 8: 30.0
mL/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Oxidlzer - $: 400.0
mb/min - L: <= 10.0% seipoint

Detector Flow Accuracy - Front
FiD: - Type : Oxidizer - S: 400.0
mL/min - L <= 10.0% setpolnt

Page2/8

None

Run Count : 1

None

Run Count : 1

None

Run Count : 1

None

Run Count : 1

None

Run Count ; 1

© 2022 by Agilent Technologies

User Name: saenguthal.tarak
Hostiarme: LAPTOP-CQ3SKOMYV

GC_MS_03_52_CN10925120 Transaction log :

System Id;

Agilent CrossLab Compliance Services

GC_MS_03_52_CN10925102

Print Date: March 31, 2023 1:21:53 PM

Time Transactlon
State

Activity
Performed

Type of Transaction

Optional Information

March 31, 2023 9:22:42 AM Start

March 31, 2023 9:22:48 AM End

March 31, 2023 8:22:49 AM Start

March 31, 2023 9:23:31 AM Audit

March 31, 2023 9:23:34 AM End

March 31, 2023 9:23:37 AM Start

March 31, 2023 9:26:00 AM Audit

March 31, 2023 9:26:03 AM End

March 31, 2023 9:26:05 AM Start

Execution

Execution

Execution

Data

Execution

Execution

Data

Execution

Execution

Detector Flow Accuracy - Front
FID: - Type : Makeup - $: 26,0
mL/min - L.; <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - §: 26.0
mL/min - L: <= 10.0% setpoint

GC Oven Temperature
Accuracy - 7890: - Temperaturs
:Oven - 8:230.0°C - L: >= 1.0
AND <= 1,0 % setpolnt In K.

GC Oven Temperature
Accuracy - 7890: - Temperature
1Oven - 8:230.0°C - L: »>=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Acouracy - 7890: - Temperature
:Oven - 8:280.0°C - L: >=+1.0
AND <= 1.0 % setpolnt in K

GG Oven Temperature
Accuracy - 7890: - Temperature
1 Qven - 8:100.0°C - L: »>=-1.0
AND <= 1.0 % setpoint in K

GC Oven Temperature
Aceuracy - 7890: - Temperature
:Oven - 8:100,0°C - L: >=-1.0
AND <= 1.0 % setpolnt in K

GC Oven Temperature
Accuracy « 7890: - Temperature
:Oven~ 8: 100.0°C -L: >=-1.0
AND <= 1,0 % setpoint in K

GC Oven Temperature Stability
- 7890: - Temperature : Oven -
$:100.0°C - L: <= 0.5°C

Page 3/8

None

Run Count: 1

None

Manual Data Entry

Run Count: 1

None

Manual Data Entry

Run Count : 1

None

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10926102

Page 13/19

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102
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User Name: saenguthal.tarak
Hostname: LAPTOP-CQ3SKOMY

GC_MS_03_52_CN10925120 Transaction log :

Agilent CrossLab Compliance Services

System Id; GC_MS_03_52_CN10925102
Print Date: March 31, 2023 1:21:53 PM

Time Transaction Actlvity Type of Transactlon Optional Informatlon
State Performed

March 31, 2023 9:26:42 AM Start Execution GC Oven Temperature Stabliity None
- 7890: - Temperature : Oven -
$:100.0°C - L: <= 0.6°C

March 31, 2023 9:27:39 AM Audlt Data GC Oven Tempereture Stabillty Manual Data Entry
- 7890: - Temperature : Oven -
8:100.0°C - L: <= 0.5°C

March 31, 2023 9:27:46 AM End Execution GC Oven Temperature Stabllity Run Count : 1
- 7890: - Temperature : Oven -
8:100.0°C - L: <=0.5°C

March 31, 2023 9:27:51 AM Start Execution GC Scouting Run - Manual None
Injection, Front SSL., Front FID:
- Part of System Preparation -
No limits associated

March 31, 2023 9:54:35 AM Start Execution Log Amp - 5875C SQ: - Source; None
El- Inert

Mareh 31, 2023 9:55:69 AM- Start Execution RFPA - 5975C 8Q: - Source: E| None
- Inert

March 31,2023 10:23:19  Start Execution Signal to Noise E| - Liquid None

AM Injection, Back S$SL, $Q: ~
Souice: El - Inert using
Filarment 1 - L: >= 160

March 31, 2023 10:37:53  Start Exgcution Tune El - 5975C SQ: - Source: - None

AM El - Inert Filament 1 {Qualitative
- No setpoints assoclated)

March 31, 2023 10:38:04  Start Execution Tune El - 5975C SQ: - Source: - None

AM El - Inert Fllament 2 (Qualitative
- No setpolnts associated)

March 31,2023 10:38:11  Start Execution Tune EI - 5975C $Q: - Source! - None

AM El - Inert Fitament 1 (Qualitative

- No setpolints associated)

Page 4/8

© 2022 by Agilent Technologies

User Name: saenguthal.tarak
Houtname: LAPTOP-CQ3ISKOMY

GC_MS_03_52_CN10925120 Transaction log :

Aglient CrossLab Compliance Services

System I GC_MS_03_52_CN10825102
Print Date: March 31, 2023 1:21:53 PM

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102

Page 15/ 1¢

Time Transaction Activity Type of Transaction Optional Informatlon
State Performed
March 31, 2023 10:38:14  Start Execution Noise and Drift - Front FID: - Nene
AM Detector FID - L. (Neise): <=
0.10 pA - L (Drifty. <= 2,50
pA/hour
March 31,2023 10:38:17  Start Exscution GC Scouting Run - Manual None
AM Injection, Front SSL., Front FID;
- Part of System Preparation «
No limits associated
March 31, 2023 10:45:28  Audit Data GC Soouting Run - Manual Data files Path :
AM Injection, Front SSL, Front FID:  FAData\SC_FID,D\FID1A.ch
- Part of System Preparation -
No limits assoclated
March 31, 2023 10:47:01  End Executlon GC Scouting Run - Manual Run Count ; 1
AM injection, Front SSL, Front FID:
= Part of System Preparation -
No llmits associated
March 31, 2023 10:68:27  Start Execution Noise and Drift - Front FID; - Nene
AM Detector FiD - L (Nolse):
0.10 pA - L (Drift): <= 2.50
pAhour
March 31, 2023 10:68:52  Audit Data Noise and Drlft - Front FID: DPata files Path :
AM Detector FID - L (Nolse): F\Data\ND_FID.D\FID1A.ch
010 pA - L (Drift): <= 2.50
pA/hour
March 31, 2023 11:00:53  End Execution Noise and Drift - Front FID: - Run Count : 1
AM Detector FID - L (Nolse): <=
0.10 pA - L (Drift): <= 2,50
pA/hour
March 31, 2028 11:02:02  Start Execution Signal to Nolse - Manuat None
AM Injection, Front S8L, Front FID;
~Detector FID - L: >= 300000
March 31, 2023 11:14:32  Audit AceClosed Sesslon None
AM
Page5/8
Date: March 31, 2023 1:21:52 PM
System ID; GC_MS_03_52_CN10925102
Page 16 /19
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User Namo: saonguthal.tarak
Hostname: LAPTOP-CQ3GKOMY

GC_MS_03_52_CGN10925120 Transaction log :

System Id: GC_MS_03_52_ CN10925102
Print Date: March 31, 2023 1:21:53 PM

Aglient CrossLab Compliance Services

Tlme Transaction Activity Type of Transaction Optional informatlon
State Performed
March 31, 2023 11:15:13  Audit AceRestarted Session None
AM
March 31, 2023 11:16:14  Audit SessionReloaded Session None
AM
March 31, 2023 11:15:19  Start Qualification Session oaQ
AM
March 31,2023 11:16:19  Start Execution Signal to Noise - Manual Nons
AM Injection, Front SSL, Front FID:
~ Detector FID - L: >= 300000
March 31, 2023 11:16:23  Audit AceClosed Session None
AM
March 31, 2023 11:21:04  Audit AceRestarted Session None
AM
March 31,2023 11:21:04  Audilt SesslonReloaded Session None
AM
March 31, 2023 11:21:09  Start Qualification Session oQ
AM
March 31,2023 11:21:08  Start Execution Slgnal to Noise - Manual None
AM Injection, Front SSL, Front FID
~ Detector FID - L: >= 300000
March 31, 2023 11:22:15  Audit Data Signal to Nolse - Manual Data files Path :
AM Infaction, Front SSL., Front FID:  FASN_FID.D\FID1A.ch
~Detector FID -L: »= 300000
March 31, 2023 11:24:02  End Execution Slgnal to Noise - Manual Run Count : 1
AM Injection, Front SSL, Front FID:
- Detector FID - L; »= 300000
March 31, 2023 11:24:17  Start Execution Log Amp - 6975C SQ: - Source: None
AM El-Inert
March 31, 2023 11:24:31  End Execution Log Amp - 5975C SQ: - Source: Run Count: 1
AM El- Inert
Page 6/8

© 2022 by Agllent Technologies

User Name: saenguthat.tarak
Hostname: LAPTOP-CQISKOMYV

GC_MS_03_52_CN10925120 Transaction log :

Agllent CrossLab Compliance Services

System Id; GC_ME_63_52_CN10925102
Print Date: March 31, 2023 1:21:53 PM

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10926102

Page 17 /19

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 31, 2023 11:24:33  Start Execution RFPA - 5975C SQ: - Source: EI None
AM - Inert
March 31, 2023 11:27:22  End Execution RFPA - 5976C SQ: - Source: E| Run Count : 1
AM - Inert
March 31, 2023 11:27:26  Start Execution Tune Ef - 5975C SQ: - Source: - None
AM El - Inert Filament 1 (Qualitative
- No setpoints assoclated)
March 31, 2023 11:28:04  End Execution Tune El - 5975C 8Q: - Source: - Run Count : 1
AM El - Inert Fllament 1 (Qualitative
- No setpoints associated)
March 31, 2023 11:28:06  Start Execution Tune E| - 6975C SQ: - Source: - None
AM El - Inert Filament 2 (Qualitative
~No setpoints associated)
March 31, 2023 11:26:26  End Execution Tune El - 5975C SQ: - Source: - Run Count : 1
AM &1 - Inert Filament 2 (Qualitative
- No setpolnts assodiated)
March 31, 2023 11:28:28  Start Execution Signal to Noise E - Liquid None
AM Injection, Back SSL, SQ: -
Source: El- Inert using
Fllament 1 - L: >= 160
March 31, 2023 12:89:45  Start Execution Signal to Noise El - Liquid None
PM Injection, Back SSL, SQ: -
Source: El - Inert using
Filament 1 - L >= 160
March 31, 2023 1:00:09 PM Audit Data Slgnal to Noise EI - Liquid Data files Path :
Injection, Back SSL, SQ: - FASN_F1_01.D\DATASIM.M
Source: El - Inert using s
Filament 1 - L: >= 160
March 31, 2023 1:00:41 PM End Execution Signal to Noise Ef - Liquid Run Count : 1
Injection, Back SSL, SQ: -
Source: El - Inert using
Filament 1 - L: >= 160
Page7/8
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
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User Name: saoniguthaitarak
Hostname: LAPTOP.CQISKOMY

GC_MS_03_52_GN10925120 Transactlon log :

Agllent CrossLab Compliance Services

Syster ic: GC_MS_03,52_CN10925102
Print Date; March 31, 2023 1:21:53 PM

Time Transaction Actlvity Type of Transaction Optional Information
State Performed
March 31, 2023 1:00:43 PM Start Execution Signal to Noise Ei - Liquld None
Injection, Back SSL, SQ: -
Source: El-nert using
Fllament 2 - L: >= 160
March 31, 2023 1:01:62 PM Audlt Data Signal to Noise EI - Liquid Data files Path :
Injection, Back SSL, SQ: - FASN_F2_01.D\DATASIM,M
Source: El-Inert using s
Fllament 2 - L: >= 160
March 31, 2023 1:02:09 PM End Executlon Signal to Noise El - Liquid Run Gount : 1
Injection, Back $SL, SQ -
Source: El-inert using
Filament 2 - L; >= 160
March 31, 2023 1:02:13 PM End Quallfication Session oQ
March 31, 2023 1:02:13 PM Start Reporting Sesslon None
March 31, 2023 1:20:127 PM Audit Reporting Session Report Generated ;
Certlficate
Page 8/8

Date:
System ID:

March 31, 2023 1:21:52 PM
BGC_MS_03_52_CN10926102
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Console Calibration Report

Calibration Method Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y DH,, (mmH,0)
BO1 1563 01/12/2023 0,998 50.05
BO2 8002514 02/12/2023 1.006 19.58
BO3 1503016 01/12/2023 1.003 50.16
BO4 00006659 04/12/2023 0.998 49.71
BO5 00007428 04/12/2023 0.999 19.24
RO1 1561 02/12/2023 1.005 45.98
R02 8002513 03/12/2023 1.003 49,90
RO3 1570 04/12/2023 0.996 49.68
RO4 8002519 01/12/2023 1.002 4943
RO5 1503015 01/12/2023 0.997 50.24

Remark:  Accept Value of y(test) is 0.97 <y <1.03
Accept Value of DH (test) is 46.7 + 6.4 (mmH,0)

Calibrated by : Approved by :

(Mr. Adul Dangklom)
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Pitot Tube Calibration Report

Pitot Tube Calibration Report

Calibration Method I

Standard Pitot Tube

Calibration Data

Calibration Method

Standard Pitot Tube

Calibration Data

Pitot Tube Data Calibration Data
Coelficience of Standard Avg, of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B
BO3 5 099 01/02/2024 .84 0.83
B4 5 0.99 02/02/2024 0BS5S 0.84
B0S 5 0.99 02/02/2024 .54 .54
BOT 5 099 01/02/2024 0.84 0.85
BOE 8 0.99 01022024 B3 0,84
BO9 ] 0.99 03/02/2024 084 0.85
Bl s 0.99 034022024 0.84 0.84
Blé s 059 01/02/2024 .83 0.84
BlS s 099 02/02/2024 0,54 0.84
B9 3 .99 02/02/2024 0.84 083
B21 8 0.99 01/02/2024 0.84 0.85
B4 5 0.99 02/02/2024 0.85 0,54
B27 s 0.99 01/02/2024 .84 0.84
B0 -3 099 02/02/2024 0.84 0.83
B3l 8 .99 02/02/2024 L84 0.85
B33 5 0.99 01/02/2024 084 084
B3 5 0.99 : 01/02/2024 0.85 0.84
Remark : Accept value of Cp (test) is 0.84 £ 0,01
Calibrated by : Approved by :
E (Mr. Adul Dangklom) = =

Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)

No. Type of Pitot Date

Pitot Side A Side B
Bi6 g 0.99 02/02/2024 0584 0.83
B37 s 0.99 02/02/2024 0.84 0.84
B3 g 0.99 . 01/02/2024 .54 (.84
B39 8 0.9% 02/02/2024 0.85 0.84
B40 5 0.99 ozm02/2024 0.54 0.83
B4l 5 0.99 01/02/2024 0.84 0.85
B44 s 0.99 01022024 085 0.84
B45 s 0.99 02/02/2024 083 0.84
Baa 5 0.8% 010272024 0.84 .85
B47 5 0.99 03022024 0.84 0.84
B48 S 099 03/02/2024 0.84 0.85
B4Y S .99 01022024 0.83 .54
B54 5 0.99 01/02/2024 {LE4 0.85
B56 5 099 0210272024 084 0.84
B57 s 0.99 ) 01/02/2024 0.83 .84
BSE 5 099 02/02/2024 .84 0.85

Remark : Accept value of Cp (test) is 0.84 = 0.01

Calibrated by ¢

(Mr. Adul Dangklom)

Approved by :
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23M2441
REFERENCE No : 6847]-1

EQUIPMENT

MANUFACTURER

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

PAGE: | OF2

www.qcalibration.com
CERTIFICATE No : 23M2441 PAGE :20F2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL XS105DU
MANUFACTURER METTLER TOLEDO S/N 11264225905
ID No BA 05/50 RECEIVED DATE 10-Mar-23
AIR PRESSURE 1010mbar = 1mbar CALIBRATION DATE 10-Mar-23
AMBIENT TEMPERATURE DGR RELATIVE HUMIDITY 49 9%RH = 10.% RH

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

XS§105DU

1126422905

BA 05/50

USED ITEM

5.P.5. CONSULTING SERVICE CO., LTD.,

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

+

; ATSAWIN Y,

: 10-Mar-23

i 16-Mar-23

10-Mar-23

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

QUALITY CALIBRATION €O, LTD.

F-GOI0 REV (12

CONDITION OF THIS RESULTS OF CALIBRATION

. 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 E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT B2 15843 M23020145 02-Feb-25

o Ld

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
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. ZERQ SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (2) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20,00 20.00005 -0.00005 0.000067
50.00 50,0001 -0,0001 0.00011
100.00 100.0001 -0,0001 0.00019
200.00 200.0001 ~0,0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
R 4 2 50.0001
3 50.0000
2 5 4 50.0000
5 49.9999
OFF-CENTER LOADING 0.0001

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

THE REPORTED} UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY B

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CALIBRATION LABORATORY Co.,LTD.
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CLC CLC

IR0/ IES 17025

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE FACUUM GANGE NOMENCLATURE VACUUM GAUGE

MANUFACTURER . HILIGHT T it

MODEL / TYPE . NA — sk

SERIAL NO. . N/A[64-220088-1] T kg

CLIDNO: b HEAe DATE OF CALIBRATION 26 July 2023

JOB CONTROL NO. : 230723081570 DUE DATE OF CALIBRATION : 26 July 2024
CUSTOMER :  S.P.S. CONSULTING SERVICE CO., LTD.

7 501 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 31 July 2023

Report of calibration screening must not be tuken in part. Except complete, Without the approval of the Calibration Laboratory Co., Lid,

Calibrated By : Sittipong Pimdee
Calibration Engineer
Approved By : Mongkol Yotsoontorn

Authorized Signatory
31 July 2023

This Culibration Certificate documents the traceability to national standards, which realize the units of measurement according

to the International System of Units ( S1)

Certificate No. Q23081570

F3-011-D4/01-12 page | of 3
[l =]
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Axiccalibration

ENVIRONMENT CONDITIONS :

Temperature : (237 2) °C Relative Humidity : (553 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines,

The calibration was performed by direct with D Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :
Document Process Calibrator, Fluke Modet 7418 S/N. 8295020 with Pressure Module Model 700PDS S/N. 89404505,

TRACEABILITY :
The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand),

Certificate No. MP-0035-23, Due Date 02 February 2024,

UNCERTAINTY :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 2. Tt has been evaluated

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 35%.

Certificate No. Q23081570

F3-011-04/01-12 page 2 of 3
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CLC

Accredited
ISO/IEC L7025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment { ) adjustment
The DUC was exercised by applying a known pressure from its zero to full scale | times. Then 2 series of known

gauge pressure were applied. The STD reading were recorded and the means value were reported in the table below,

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa ) Conversion to inHg Correction ( inHg )
{inHg ) Up Down Up Down Up Down
0 0.00 0.00 0.0 0.0 0.0 0.0
] -15.07 -15.10 -4.5 45 +H.5 +0.5
=10 -32.10 -32.13 -05 -9.5 +0.5 +0.5
-15 -45.20 -40.23 -14.5 -14.5 +0.5 +.5
-20 -66.26 -66.26 -19.6 -19.6 0.4 +0.4
-25 -83.30 -83.33 24.6 -24.6 +H4 +0.4
-30 -100.39 -100.39 -29.6 -29.6 +0.4 +0.4

Uncertainty of measurement + 0.2 inHg
Transmitting fluid : Air,
Technical Note. Conversion factor | kPPa ; 0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 36 of 54

This report is valid for the above stated instrument/s only.

#i End of Certilicate #4##

Certificate No. Q23081570

F3-011-04/01-12 page3of 3
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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 httpy//wwwisithiphorn.com CALIBRATION 0394

Cert. No. : SP23016
Pages 1of3

Calibration Certificate

Equipment :

Manufacturer :

Model : LAMBDA 23

Serial No.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found :  GOOD

Customer S.P.S. CONSULTING SERVICE CO., LTD.

7 SO PHAHOLYOTHIN 24, PHAHOLYO
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : ORGANIC LABORATORY IV

Ambient Temperature :

Relative Humidity :

Received Date : 30 Al ]

Calibration Date : 30 AUGUST 2023

Date of Issue : 31 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan
Approved by :

( Thanakul Petchurai )

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.
GEinclatee= CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VCo6SP0014
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-5P-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometri¢ accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on A 75-01,ASTM E925-02

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

Material Ref. type Due D
RM-HL 01/11/2024

RM-DL 28 02/11/2024

' lter RM-1N2N3N 13877 03/11/2024
dichromate solutions ~ RM-0204060810 14204 02/11/2024

g KI-0701-001 08/04/2024

3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology NIST.

(Without adjustment)
Material upe” ing
(nm)
278.3 %
0.16 2.00
RM-HL 0.16 2.00
0.16 2.00
0.16 2.00
0.16 2.00
RM-DL
865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ORISR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration : Photometric Accuracy

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :30f3

(Without adjustment)
Wavelength _. Nominal Certified UUC* Reading Error Uncertainty k
S (nm) ARIESN Absorbance (A)  (A) +(A) Factor
20360 1.0 I 0.0047  0.0031 2,00
N 440.0 29914 07 0.0032 2.00
2 29381 0.5 0.0032 2.00
§ 29360 1.0 2.00
= 546.1 29914 0.7 2.00
E 20381 05 0.5073 2.00
Z 29360 1.0 1.0222 ]
é 590.0 29914 0.7 0.7237 0.7234
g 29381 0.5 0.5361 0.5360
= e 29360 1.0 0.9753 0.9775
635.0 29914 0.7 0.6910 0.6910
29381 0.5 0.5211 0.5210
Msterist {EERSEEEiuton  Certied  UUC* Reading Errer |
(nm) (mg/l) Absorbance (A)  Absorbance (A) _ (A)
s 20 0.2422 0.2462 2,00
Z 40 0.4866 0.4900 2,00
g 235.0 60 0.7414 0.7390 2.00
z 80 0.9858 0.9871
Z 100 1.2442 1.2480

UUC* = Unit Under Calibration

Condition of this result of calibration :

Resolution of Wavelength Mode :
Resolution of Photometric Mode  0.0001 A
Parameter Setting

Measurement Mode Wavelength, Absorbance
Wavelength Scan 1100 nm-190 nm
Scanning Speed 7.5 nm/min

Data Pitch 0.1 nm

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

Model Lambda 25 8/N 5018141230

Stray Light** UUC* Reading at 220 nm

Transimission T(%) Absorbanee(A)
0.0111 3.9564
**Specific Acceptance :

Transmission = 1.0 T(%), Absorbance = 2.0 A
*Stray light not TIST Aceredited

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

QF-TS12-04-4-020664

End of Calibration Certificate
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£ S.P.S. CONSULTING SERVICE CO., LTD.

vy 7 vaswnalafiu 24 ouuvnalofy wwesauwa \WEIINT NN 10800
7 Sol Phaholyothin 24, Phaholyothin Rd., Jompol, Chatughak, Bangiok 10900

Tel : (662} 939-4370-72, Fax : (662) 5134221, E-mall : sale@spscon.com.. www.spscon.com

Personal Pump Calibration Report

Calibration Method ; Dry Cal Primary Flowmeter

L

Model : Defender 510-H

5/N : 136164 ]

Environmental Conditions
Temperature

Pressure

25 3 ‘c

1010 + 15 mmbar

Personal Pump Data

Calibration Data

Flow Rate (ml/min)
No. Brand Model Serial No, Date Setting Actual (Q std.) VoltanFrom T oomon v
1 2 3 1 z 3 y R

RO1 SKC 220-PCXRY 602467 03/01/2028 1,000 1,500 2,000 992 1,508 2,005 1.008x - 15.012 1.000
RO2 SKC 220-PCXR4 626450 0d4/01/2024 1,000 2,000 3,000 998 1,899 1,950 0.989x + 12.189 1.000
RD3 SKEC 224-PCARS 691592 03/01/2024 1,000 1,500 2,000 1,004 1,500 2,008 1.012% - 22718 0,999
RD4 SKC 224-PCXRY 691672 04/01/202¢ 1,000 1,500 2,000 996 1,493 1,996 0.998x — 2.002 1
RO5 SKIC 224-PCXR4 798470 03/01/2024 1,000 1,500 2,000 993 1,507 1,999 1.013x - 29.199 0,999
ROG SKC 220-FCXR4 798456 04/01/2024 1,000 1,500 2,000 997 1,498 1,996 1.002% - 6.760 1,000
HOT SKC 220-PCHRS 798480 05/01/2024 1,000 1,500 2,000 994 1,492 1,999 1.008x — 16.153 1.000
AOB SKC 220-FCXRE 883215 05/01/2029 1,000 1,500 2,000 1,012 1,500 2,005 0.999x + 3.725 1.000
RO WKE 224-PCXRL 030650 05/01/2024 1,000 1,500 2,000 991 1,504 2,001 1.018x - 36.179 0999
R1D SKC 224-PCXRA 091765 03/01/2024 1,000 1,500 2,000 997 1,511 1,994 1.000x + 0.499 1.000
ALl SKC 228-PCXRA 091763 04/01/2024 1,000 1,500 2,000 1,000 1,099 2,002 1.012x - 24.042 (199G
RiZ SKC 224-PCXRA 091568 03/01/2024 1,000 1,500 2,000 996 1,500 2,000 1.003% - 7.698 1.000
Ri3 SKE 224-PCXRE 091638 D0/01/2024 1,000 1,500 2,000 1,002 1,501 1,991 0.989% + 14781 1.000
R4 SKC 224-PCKRS 091764 03/01/2024 1,000 1,500 2,000 994 1,503 1,999 1.014x - 30.292 0.999
RL5 SKC 224-PCXRE 520457 03/01/2024 1,000 1500 2,000 1,001 1,500 2,004 1.006x - 11.543 1,000
R15 SKC 224-PCXRE 529643 05/01/2025 1,000 1,500 2,000 998 1,495 1,994 0:599x - 3.450 1.000
17 SKC 224-PCXRB 529645 04/01/2024 1,000 1,500 2,000 935 1,500 2,001 1.015x ~ 30.890 0.999
R18 SKC 220-PCXRE 566756 04/01/2024 1,000 1,500 2,000 991 1,498 1,998 1.001x% - 6:800 1.000
R19 SKIC 224-PCYRB 566802 04/01/2024 1,000 1,500 2,000 1,002 1,499 2,000 1.010x% - 20.772 0,999
R20 SKC 220-PCXRB 529089 05/01/2024 1,000 1,500 2,000 991 1,500 2,003 1.020% ~ 39.390 0,999
R21 SKE 224-PCHRE 665728 03/01/2024 1,000 1 2,000 998 1,495 1,999 1.000% - 3.937 1.000
Rz2 SKC 224-PCXRB 707444 03/01/2024 1,000 1,500 2,000 1,003 1,500 2,003 1.005% - 8.595 1.000
nz3 SKC 224-PCXRAS 761067 03/01/2020 1,000 1,500 2,000 998 1,491 1,991 0.993x + 3.358 1.000
Bzt SKC 224-PCYRS 707893 04/01/2024 1,000 1,500 2,000 936 1,508 2,000 1.008x - 16,660 0.999
RZ5 SKC 224-PCARB 761052 04/01/2024 1,000 1,500 2,000 1,010 1,496 1,995 0.985x + 21.19% 1.000
RZ6 SKC 224-PCXR8 707956 04/01/2024 1,000 1,500 2,000 1,002 1,500 2,005 1.010x - 16.732 1.000
R2T KE 224-PCXRY 707398 03/01/2024 1,000 1,500 2,000 996 1,500 2,002 1,007x - 16,201 1.000
R28 SKC 224-PCHRB 707481 05/01/2024 1,000 1,500 2,000 1,004 1,501 2,002 1.010x - 19.878 0,999
R29 KT 224-PCXRB 707402 05/01/2024 1,000 1,500 2,000 1,002 1,494 1,989 0L986x + 16.137 1.000
R30 SKC 224-PCHRE 093811 05/01/2024 1,000 1,500 2,000 1,000 1,493 1,992 0.995% + 6.371 1.000
A31 KE 224-PCXRB 093183 05/01/2024 1,000 1,500 2,000 1,001 1,501 2,000 1.002x - 2,800 1.000
A32 SKC 224-PCXRE 671950 05/01/2024 1,000 1,500 2,000 998 1,501 1,993 0.996x + 4.136 1.000
R33 SKC 224-PCXRA 626254 03/01/2024 1,000 1,500 2,000 994 1,502 2,000 1.015x - 32.298 0.999
34 SKC 224-PCKRE 626131 03/01/2024 1,000 1,500 2,000 1,002 1,499 2,004 1.007x - 12,157 1.000
35 SKC 224-PCXRE 707960 06/01/2024 1,000 1,500 2,000 599 1,498 1,995 0.99dx + £.098 1.000
36 WC 224-PCXRS TO7446 04/01/2024 1,000 1,500 2,000 1,004 1,498 2,001 1.009% ~ 18,630 0.999
/37 SKC 224-PCXRS 707432 04/01/2024 1,000 1,500 2,000 956 1,499 2,000 1.000x% - 1.827 1.000
R38 SKC 224-PCXRB 707349 03/01/2024 1,000 1,560 2,000 957 1,500 2,002 1.003x - 7.889 1.
R39 SKC 224-PCXRE 761095 03/01/2024 1,000 1,500 2,000 1,001 1,497 1,394 0.998x + 1.193 1.000

Calibrated by :

(Mr.A8ul Da neklom)

Approved by :
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[ Fotameter Calibration Report {(For Personal Pump High Flow Adjust)

I Callbration Method : Dry Cal Primary Flowmeter l | Madel : Defender 510-H

SN 136164

Catibration Data

Rotamater Data Callbration Data
Flow Rate [mil/min}
Walue From Callbration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 ) 3 ¥ g
101 Crryer VTB-65 03/01/2024 500 1,000 2,000 s017 951§ 1980.7 1.000x — 1RSD 095
HR02 Dwiyer VFB-65 04/01/2024 500 1,000 2,000 5006 9994 1568.7 1.001x - 2909 1.000
HF03 Dieyes VFE-53 LE0L2020 500 1,000 2,000 5017 9503 1537.7 09931 + 3830 1.000
104 Diwayer VFB-65 034012024 500 1,000 2000 968 9922 20165 1.007% - 11.486 L1000
H-Fs Droryar VFB-65 044012020 500 1,000 2,000 AL §E25 19907 10G2x - 4.797 1,000
-8 Droiyer WFB-65 05/01/2024 500 1,000 2,000 505.2 9554 1982.4 09992 - 1,303 0,595
Callbrated by : Approved by :
- (Mr.Adul Dangkdarn) T

L

Rotameter Calibration Report {For Persanal Pump Low Flow Adjust)

| Callbration Method : Dry Cal Primary Flowmeter | | Model : Defander 510-H

5N 1 136164

=
=

Calibration Data

Rotarmeter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
Ho. Brand Model Date Flow Rate (Reading) Actual (O std.)
L 2 3 1 2 3 ¥ "
L-RO1 Dwviyer VEA-21 b3f01sz02 50 100 200 50.F 1010 043 D92 + 3.092 0.993
LRz Dvyer VFA-21 04/01/2020 50 100 200 501 1020 014 1.006x - 0,301 0.99%
L-RO3 Dresyar WEA-21 03/01/2028 50 100 200 50:1 100.2 023 1.013% - G678 1.000
L-fod Drveyer VFA-21 0370172028 30 100 200 50.2 100.9 wmiz 1.007x - 0,708 0999
LS Drveyer WFA-21 0470172024 50 108 200 502 1010 0148 0.95% + 1.253 1.000
L6 Crviper VFA-21 95/D1/2024 30 100 200 5.0 100:2 023 1.001x + DE3Z 1000
Calibrated by : Appraved by :
(Wr Al Dangkiam) ¥
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THAI UNIQUE CO,, LTD.

T

80-82 puulsznEllng wvrnnsunwsny LIAWIYUAS RTINS 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. (-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunigue.com, Website : www.thaiunique. com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV(823/21044

Instrument Type : GC
Model : CP-3800
Serial Number : 00734

Organization : S.P.S. Consulting Service Co.. Ltd.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyso Chatuchak Bangkok 10900

Date : 09/08/2023

ELECTRONIC TEST
CPU
LCD TEST
VENT TEST
KEY ECHO TEST

DESTRUCTION RAM TEST

RUN CHROMATOGRAM TEST

Mpass O rarL
M pass [ rarL
M pass O ra
[ pass [ rarL
™ pass [ rFalL

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

GC CONDITION:

Column
Injector
Detector
Column flow
Makeup flow
Air flow
Hydrogen flow

80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
220°C

300°C

5 mL/min

25 mL/min

300 mL/min

30 mL/min

Column:Capillary Column CPsil 5CB 0.251D x 15 M
Sample: 1 pL Injection FID Test Sample 0.218 g/L C14.C15,C16 in hexane

SENSITIVITY TEST: C15. ( Areacount )=362972 Counts.

-y
EC

VARIAN

1412
SERVICE DEPARTMENT
FR-8V-029 Rev. (4

138N ‘lﬂagﬁﬁ fia

THAI UNIQUE CO., LTD.

™

80-82 sunlszoEdlas WD TIYUWITHH LUAWISUAT NFINTY 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawali@thaiunique.com, Website : www.ihaiunique.com

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (pV) 1.47 < 50
Baseline Drift (%) 0.09 <1
Sensitivity ( S/N for C15) 19,600 = 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 ( %) 152 o
Retention Time C15( %) 0.01 < 05
APPROV **
Signature . @
Engineer : Suwarot Trikainut %%m@%
Date : 09/08/2023
‘;J:;S 22
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. 04



UIEN 'l'ﬂugﬁﬂ #fid@  THAI UNIQUE CO., LTD.

80-82 nuudszyiEflne wwsuieyunsnn wanszuns niamwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

T

Tel. 0-2629-0191-6, 0-2280-1787, Fux. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15 Area 1 357,863
C15 Area 2 357,824
Ci15 Area 3 367,724
Cl5 Aread 361,724
C15 Area 5 369,724
C15 Area Average 362972
*% RSD(<5%) 1.52

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

less than 5 % for M | injecti To calculate the %RSD, select the C15 peak area 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 |ij’Pass | O Fail
Performance by %

Date [0alog /2023 E U S
™
Comments -
Reviewed by | Date | O /0‘1 /202 3
<)
£ 1n
VARIAN SERVICE DEPARTMENT

13t lnegiia §1ia  THAI UNIQUE CO., LTD.

pee—ry,
=
. ' 8§0-82 auudszillne uwanayuwiny wanWIEuAs nganwt 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakomn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunique.com, Websile : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI15RT1 4.125
C15RT2 4.125
CI5RT3 4.125
CI5RT 4 4124
CISRTS 4.124
C15 RT Average 4122
*%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 caleulate 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 | [ Fail %
(i1}

Perfi b | .
erformance by %4? @@
Date oalogi12023
Comments —
Reviewed by | Date | o o ‘S’/ 202 3
A
?1?5 111

VARIAN SERVICE DEPARTMENT



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

Sample 1D: fid std
Operator (Inj): Suwarot
Injection Date: (09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Std.

cistar\data\tudeal 2023\id\calfid202300 1, run

A=FID 10 V RESULTS

mVaolts I| :_: 13 €
o o
|
135
[0
75
50
25
0—
-15—
1 2 3 4 5 0 7
" o . Minutes
-
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 c14 ' 33.8385 3.520 359491 BB )
2 ['C15 | 33,4804 4.125 | 357863 BB 23
3 _Cl6 | 32,6143 | 4.699 344951 | BB 22
| Totals 99.9312 1062305
10f1

“ THAI UNIQUE CO.,LTD.

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

Sample ID: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

Calculation Tvpe:

VARIAN
Run Mode: Analysis

Peak Measurement: Peak Area

External Std.

c:\star\data\tuteal 2023Vfid\calfid202300 1 .run

A=FID 10 V RESULTS

%
Valts o Fd -
mVaolts 1 ll- 5 &
125
104
75
50
25
5 -
15 :
1 2 3 4 5 6 7
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep, Code  Width 1/2
(min) (counts) (sec)
1 cl4 [ 33.8385 | 3.520 362495 BB 12|
2 cis | 33,4804 | 4125 357824 BB 23
3 Cl6 326143 4.699 144951 BB 22
Totals 99,9332 1065270
10f1

THAI UNIQUE CO.,LTD.



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

Sample 1D: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Cale Date: 09/08/2023

Run Time (min): 7,993

Workstation:

Instrument (Inj):

Local Disk

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Std.

c\star\data\tu\eal2023\fid\cal fid2023002.run

A =FID 10 V RESULTS

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

mWVaolis 5 = -
| g g
125
100
75
50
25
0
-15 -
3 4 5 6 7
~ Minutes
Peak No . Peak Name Result () Ret Time Peak Area Sep. Code = Width 1/2
(min) (counts) (sec)
T 33.8385 | 3520 362495 BR 2.2
2 | ¢15 33.4824 | 4.125 | 367724 BB 2.3
2 | €16 32.6143 4.699 354051 BB 2.2
Totals 99.9352 1085170
W THAI UNIQUE CO.,LTD. LOET

Sample ID: fid std

Operator (Inj): Suwarot o

Injection Date: 09/08/2023 v A R I A N
Cale Date: 09/08/2023

Run Time (min):  7.993 Run Mode: Analysis
Workstation: Lotal Disk Peak Measurement: Peak Area

Instrument (Inj):

Calculation Type: External Std.

ci\star\dataltu\eal 2023\fid\calfid2023002.run

A=FID 10 V RESULTS

Valts E4 -
mVaolts | g z £
125 I
1
V4]
75—
50—
5
0
-15 :
| 3 4 5 7
_ i Minutes
g g g
B -+ -+
Peak No Peak Name . Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 cl4 33.4385 | 3.520 362495 BB 2.2
2 CIs ] 33.4824 | 4.124 361724 BB 2.3
3 _Cl6 | 32.6143 | 4.699 354991 | BB 22
_ Totals | 999352 1079210
H THAI UNIQUE CO.,.LTD. LORL



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

Sample ID: fid std 4 p
T
Operator (Inj): Suwarot <

Injection Date: 09/08/2023 v A R I A N

Calc Date: 09/08/2023

Run Time (min): 7.993 Run Mode: Analysis
Warkstation: Local Disk Peak Measurement: Peak Area
Instrument (Inj): Calculation Type: ExXternal Std.
c\star\dataitudeal 2023\fid\calfid2023002. run A=FID 10V RESULTS

mVols | | ? E E
1 |
125 |
|
100
75
50
25
o
-15
2 3 4 5 6 T
_ Minutes
5 0§ 3
Peak No . Peak Name Result () Ret Time Peak Area Sep. Code . Width 1/2
{min) (counts) (sec)
| cl4 : 33.8385 3.520 | 362495 BB 22
2 lcis _ 33.4824 4124 | 369724 BB 23|
3 Cl6 | 32.6143 | 4699 | 354591 | BB 2.2
Totals  99.9552 1087210

w THAI UNIQUE CO.,LTD. ALE

Agilent Technologies
Certificate of Analysis
FID-TCD Performance Evaluation Sample Kit
Agilent Part Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006637856

This analytical reference material was manufactured and verified in accordance with an 15O 9001 registered quality system,
and the analyte concentiations were verified by an 180 17025 accredited laboratory. The certified value for each analyte was
determined gravimetrically.

Concentrations: A
n-tetracdecane 0.218 g/l (+ 0.5%) 0.033 wiw %
n-pentadecane 0,218 g/L. (+ 0.5%) 0.033 wiw %
n-hexadecane 0.218 g/L. ( 0.5%) 0.033 wiw %

Solvent: hexane
i

Calibrated Class A glassware and clean bottles were used in the manufacture of this standard, Balances used in the
manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSINCSL Z-540-1
and 150 9001,

L

Purities:
n-tetradecane 99.6%
n-pentadecane - o 59,
n-hexadecane 99%
hexane 20%

Typical Analytical Spectrum or Chromatography

GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexans
Cid Cis
" hexane 6

GC Conditinas:
Agilemt 689 GO
Calumn - Agilent 190910413
FIl { SPLITLESS
Carrier - 25 PS1
Oyem - 40 10 D0GH 25hmin

0 v AT [Simin

ol 2 min

J_

Date of release: 30 September 2021
Date of expiration: 31 October 2023

Monica Bourgeois
QMS Representative



Cortifieate

It is hereby certified that

Suwarot Trikainut

Has successfully completed the Application Training for
Basic Gas Chromatography and Sampler
Training Contents were:

Hardware Operation, Software Operation, Data analysis and

Troubleshooting : Model
CP-3800, 3900, 450-GC, 430-GC, 456-GC, 436-GC

At Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

S. Pohtongkam

Service Manager
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TISTA NECTIS 116 1108 - o
CALTBIRATHIN (N7 ISTR WSC-TISETIS [TRS
= — T CALIBRATION 0037

AND INSTITUTE OF SCIE CAND TECHNOLOGIC AL RESEARCH (TISTR - —
THAILAND INSTITUTE OF SCIENTIFIC AN TECHNOLOGICAL RESEARCH ; THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No. 21-66/0413 MTC No. EEL. BE.  108/0366 Request No. I1266/0413 MTC No. EEL. BP.  109/0366

The reported expanded uncertainty is based upon a standard uncentainty multiplied by a coverage
CALIBRATION CERTIFICATE factor k = 2, providing a level of confidence of approximately 95%,

Nominal Output of Unit Under Test = 94 dB re 200tPa at 1000 Hz

Submitted by - S.P.S. Consulting Service Co..Ld. _
Acoustic Output in dB re 200Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH
Address : 7 Sai Phatiolyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,
1. Sound Pressure Level

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

: Soi 1€, Bangpoo Industrial Estate, Sukhumvit Rd., Munng, Samutprakan 10280, Standard Microphone | Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Instrument Calibrated ; Ambient Environment Type Level (dB) (dB) (dB) TEC60942:2003 Class |
Description : Sound Calibrator Temperature (23 +3°C 1/2 inch Bruel&Kjaer 4180 93.94 -0.06 + 0,10 +0.40 dB
Manufacturer CALCO Relative Humidity = {50+ 15)% 2. Frequency
Model 2127 Ambient Pressure 1 (101,325 = 1.500) kPa
Serisl No. < 130006 Standard Micropheane Measured Frequericy Deviated value | Uneertainty Tolerance limit
Standards used : 1. Digital Furiction Synthesizer NF Electronic DF-193A S/N 122037 Type {Hz) (Hz) (Hz) IEC60942:2003 Class |

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484, 112 inch Bruel&Kjaer 4180 999.9 -0l £ 15 +1.0%

3. Prograpumable Attenuator Tamagawa TPA-303A S/N OF 2214 3. Total distortion

4, Digital Multimeter Agilent 34401 A S/N MY 44005560

Standard Microphone Measured Total distortion Uneertainty Tolerance limit
5, Pressure Transmitier Vaisala FTB20ZAD S/N TO650001, ) _
) ) Type (%) (%) IEC60942:2003 Class |
6. Audio Analyzer Keithley 2015-P 5/N 4106495, -
1/2 inch Broel&Kjaer 4180 1.80 + (.50 +3.0%

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
! ) Note : 1. No adjusiment.
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure fevel of instrument was
) : 2. The calibrator pressure correction was not included.
messured by standard microphone using an insert voltage technique.

o ) " 3, The microphone volumie correction was not included. P .
This instrument has been calibrated against standards ma 2d ait Electrical and Electronic Standards : o
: o i Calibrated by : Approved by :
Laboratory (EEL). which are traceable to the International System of Units through the National Institute of |
‘Metrology iland). 4 5 2
seralogy Chimland) (Mr.Weerachai Deechaiyae) )

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the =
- i
measured values only. 2
sured values only. Electrical and ;:?ean‘u];!g];ﬁrds Laboruatory
Date of Receipt + 27 Mar. 2023

) Date of Calibration 1 29 Mar, 2023 Industrial Metrology and Testing Service Centre
Date of Calibration 29 Mar. 2023 oy

Date of Issne 1 30 Mar. 2023 Ref : 2011266032701228001
End of Certificate

()
(=

P . The neults netate coly to the iterns tested/ealibrated: or value assenad
vertising the Rapor/Cerfificat and publicity, of the tesults saospt in full are probibited unless wiitten permission i pbtaned from the sovemar of TISTR:

The results relate anly to the ttems test d 55

_ _ _ esults relate.anly to the it weted/callbratiag or value asggned

Advertising ] . ertifi 5 o putslic e AT i A ! = Y STH
Advertising the Aeport/Cerificate-and publicity of the results sxcept in full are probibited unlass wiitten permission s abtained from the cavemorof TIS

FMBLMTC.O02 Revig FM.BLMTC.00Z Rev.d

Head Office Offica/Labédrat
35 Mu 3 Tarbon Kiiong Ha Amphoe Khlorg Luang,  Se l]C P:Ir:";::o Inedlastriad Extate, Sukhimuit Road 196 Ic‘-:an i Ao, Chistuchak, 8 :if:fr?fﬁ::rmmmwa Amphoe Kiang | W o i
Y. s / : : e b T wit Road, J onwoihin Ao, Chistuchak, Barla 16900, el ik g Ha, hoe Fhlong Luan Sol 1T, Bangpon indus 5 7 it Redd o .
Chnni“\"; Pathumthani 12120, Thalland Anphos Muzng, Changwat, Samutprkan 10280, Thaland  Thaliang = ) " Ehangwat Pathimthani 12120, Thaland y % A.-r:rhuc rﬂ”jaltr::"":“?l:‘:l 'E lﬂlr‘l E:hhulr"% o L0 ettt S 1,
i 0 257 { Tl EEY 1Y A g 5 ; S i R - e 2 Changveat Samutprakan 16280, Thal Thiska
i .__r_-_U.ja’."J(J\](J el (66) 02323 167280 =xt 115,116 Tiel, (66) 02579 112190 @xt. 5215, 5275, 5217 Tei, (66) 0 2577 0000 g o < r[ an 16 Thilarid —I‘ar..:.rld
Fas, (66) 0 2577 9008 o FeoN e g ? 112130 et 5219, 5225, 52 =y &l 166) 0 2523 167280 ext, 115, 116 Tk (66102579 1121:30 s, 5219,5225, 5217
¥ Fax {66) 0 2423 9145 Fax; (66) 0 2579 RS2 Fax. (66} 02577 9009 Fay, (66) 02323 8165 L (it il e |

Fax. [66) 02579 3502

Emall . rumpai@tistronth Websitesssawtistrorth Bmall : mtegstistronth
E-prail 1 summalesgtistr or.ih

E-mail - sumaleegtistrorth E-rsall « rurnpaiggtistrion th Websitewwntisty orth frvall < T
e rrall - ot o th




. U3t 19d.W.1a9. Aoudade waild e
= 8.P.S. CONSULTING SERVICE CO., LTD.

7 wauwmalofu 24 auuwvaledu unrasawna wasndng njamne 10900
"P}a s &“ 7 Sel Phaholyothin 24, Phaholyothin Rd.. Jempel, Chatuchak, Bangkok 10800
LR T Tel ; (652) 939-4370-71. Fax : {662} 513-9221. E-mall : sales0s0on, COm.. www.50S00N.00M

Qut UBEN

Noise R_081/24
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand | ACO | Number | AC 03/56 |
Muodel | 2127 | Serial No. | 1300086 |
Calibration Range | 94 (B, 1000 Hz | Last Calibration l 29 March 2023 |
Due Date ‘ 29 March 2024 ]
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB|
SLM No, Brand Muodel Serial No. Date
Before Adjustment Alter Adjusiment
ACO-RO08 ACO 6236 00152005 04 February 2024 04.0 94.0
ACO-R44 ACO 6236 00192056 04 February 2024 a4.0 94.0
Acoustic Certified Value © Thailand Institute of Scientific and Technological Research (TISTR) 93.94 + 0.10 dB
Calibrated by : Approved by :

(Mr.Adul Dangklom )
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

W,

CERTIFICATE No : 23E8494
REFERENCE No: 70413-1

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

pH METER
HANNA

HI 3512
TH118035
pH04/56
USED ITEM

S.P.S. CONSULTING SERVICE CO., LTD.

it
P W PO
CC e
A

Bl [

INSCHSTIS 008

CALIBRATION (149

PAGE: | OF 3

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

06-Sep-23

06-Sep-23

31-Aug-23

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

CERTIFICATE No: 23E8494

EQUIPMENT
MANUFACTURER
ID No

RECEIVED DATE

AMBIENT TEMPERATURE

Calibration Report

pH METER
HANNA
pHO4/56
3l1-Aug-23

o St i el

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063, THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED

WITH CALCULATED VALUE.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT

1) pH STANDARD SOLUTION
2) pH STANDARD SOLUTION
3) pH STANDARD SOLUTION
4) PROCESS CALIBRATOR

5) BATH

&) THERMOMETER WITH PROBE
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

MODEL

00651-06

0063 1-08

Ol651-10
CAL50
260014
421504

RESULT OF CALIBRATION : ADJUSTMENT

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

QUALITY CALIBRATION CO., LTD.

F-GOT0O REV 03

1. DISPLAY UNIT ONLY
SLOPE FACTOR k =2.303 RT/F = 59 mV/pH

MODEL

SERIAL NUMBER
CALIBRATION DATE
RELATIVE HUMIDITY :

SERIAL No/
LOT No
CCTHTIOT
CCT65602
CCTHTIERD
9186079
1247 48074
55000379

CERTIFICATE No

PAGE : 2 OF 3

HI 3512

THI 18035
06-Sep-23

50 %o RH + 10% RH

THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

DUE DATE

4880-13836406

4881-13757019

4882-138 13369
23E1312
2279870
2279904

20-Dec-24
18-Nov-24
14-Dec-24
19-Apr-24
13-Sep-23
13-Sep-23

mV uuc CORRECTION uc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(= mV) k
414.11 414.6 -0.49 -0.290 0.15 2.00
354.95 3554 -0.45 0.741 0.15 2.00
295.80 296.3 -0.50 1.773 0.15 2.00
236.64 2 -0.46 2.804 015 2.00
177.48 177.9 -0.42 3.835 0.15 2.00
118.32 118.7 -0.38 4.867 0.15 2.00
59.16 59.6 -0.44 5.898 0.15 2.00
0.00 0.4 -0.40 6.930 0.15 2.00
-59.16 -58.8 -0.36 7.961 0.15 2.00
-118.32 -117.9 -0.42 8.992 0.15 2,00
-177.48 =177.1 -0.38 10.024 0.15 2.00
-236.64 ~236.3 -0.34 11.055 0.15 2.00
-295.80 -295.5 -0.30 12.087 0.15 2.00
-354.95 -354.6 =0,35 13.118 0.15 2.00
-414.11 -413.8 -0.31 14.149 0ls 2.00

END OF CALIBRATION REPORT PAGE 2 OF 3






Harikul Science Co,,Ltd. Harikul Science Co. Ltd.

P ; ivet24, ) i ivet 24, Pracharatbamphen,
I HARIKUL 694 Soi Ratchadapwetz Pracharatbamphen, HARIKUL 694 Soi Hatchadapwetz p
SCIENCE Samsaennok, Huaikhwang, Bangkok 10310 SCIENCE samsaennok, Huaikhwang, Bangkok 10310
Tel: 0-2274-2456 Fax: 0-2274-2443 Tel: 0-2274-2456 Fax: 0-2274-2443
Email:info@harikul.com www.harikul.com Email: info@harikul.com www.harikul.com
CERT.No.: HS-U017D Certificate of Calibration CERT.No.: HS-VO15C Certificate of Calibration
Calibration Date : 3 Apr 23 Model : YS! 5000 Calibration Date : 20 Mar 24 Model : YSI 5000
Submitted by : §.P.S CONSULTING SERVICE CO. LTD SIN : 16B100751 Submitted by : ASIA LAB @ CONSULTANT CO.LTD SIN : 15B100751
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Probe . YSI 5010 184 Soi Phutthamonthon Sai 2 Soi 12, Probe : Y8l 5010
Chatuchak, Bangkok, Thailand 10900 SIN . 220100097 Bangphai, Bangkae, Bangkok 10160 SIN ;220100087
1D NO. &= ID NO. 3 =
Avg Room Temp : 20 °C Air Temp ref ¢ §/N, EDD522 Avg Room Temp : 20 °C Air Temp ref : SIN. FBOBSC26
Avg Water Temp : 20 °C Barometric ref  : S/N. E00522 Avg Water Temp : 20 °C ' Barometric ref  : S/N. FBO6E5C26
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431 Air Pressure 760.00 mmHg Water Temp ref : 5/N. 11430
Salinity : 0 ppt Salinity : 0 ppt
Technician : Kittipong M. Technician : Kitlipong M.
Calibration Details Calibration Details
Calibration Point 100% air sat. (status) (status) Calibration Point 100% air sal. (status) (status)
(@20 °C, DO = 9.09 mg/) (@20 °C, DO =9.00 mg/l)
Measurement 1 (mg/) 9.08 (PASS) - - Measurement 1 (mg/) 9.08 {PASE) =
Measurement 2 (mgfl) 9.08 (PASS) - - Measurement 2 (mg/) 9.08 (PASS) =
Measurement 3 (mg/l) 9.08 (PASS) - - Measurement 3 (mg/) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.08 (PASS) = = Measurement 4 (mg/) 9.08 (PASS) - -
Measurement 5 (mg/l) 9.08 (PASS) - - Measurement 5 (mg/) 9.08 (PASS) = =
Measurement 8 (mafl) 5.08 (PASS) - - Measurement 6 (mg/l) 9.08 (PASS) - =
Measurement 7 (mgf) 9.08 (PASS) - - Measurement 7 (mg/) 9.08 (PASS) -
Measurement 8 (mafl) 9.08 (PASS) - - Measurement 8 (mg/l) 2.08 (PASS) -
Measurement 9 (mall) §.08 (PASS) - Measurement 8 (mg/l) 9.08 (PASS) #
Measurement 10 (mgll) 9.08 (PASS) = % Measurement 10 (mg/) 9.08 (PASS) = =
Mean Measurement 9.08 mgfl - - Mean Measurement 9.08 mgh - -
Inaccuracy 0.01 mail - - Inaccuracy 0.01 mgfl = .
Overall Status (PASS) Overall Status (PASS)
Manufacturer Specification Manufacturer Specification
Accuracy = +/- 0.02 mgll Accuracy = +/- 0.02 mg/
1) This certificate is issued based on the result that are found as shown on 1) This certificate is issued based on the result that are found as shown on
date and place of test only. date and place of test only,
2} The calibration procedure followed in accordance with Harikul Science Co., Lid. 2) The calibration procedure followed in accordance with Harikul Science Co., Lid.
3) This result shall not be used for advertising purpose. 3) This resull shall not be used for advertising purpose.
Technician Signature Laboratory Manager Technician Signature Labaratory Manager

(Kittipong Maekwong) (Natenapha Pisatkunchon) (Kittipong Maskwang) (Supreecha Sumaritam)



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4384
www.gealibration.com

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

CERTIFICATE No : 23T0959 PAGE : | OF 3
REFERENCE No : 68047-2

Certificate of Calibration

EQUIPMENT # COD REACTOR
MANUFACTURER z HACH
MODEL 5 DRBZ00
SERIAL No 2 15110C0235
ID No = CRB 05/59
SUBMITTED BY ¥ S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE E 07-Feb-23
APPROVED BY : \e
ISSUED DATE 2 07-Feb-23

RECEIVED DATE 31-Jan-23

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

F-GO10 REY : (2

CERTIFICATE No : 23T0959 PAGE :20F 2

Calibration Report

EQUIPMENT COD REACTOR

MANUFACTURER HACH MODEL t DRB200

1D NUMBER E CRB 05/59 SERIAL NUMBER 3 15110C0235
RECEIVED DATE : 31-Jan-23 CALIBRATION DATE H 07-Feb-23
AMBIENT TEMPERATURE ! 2ICEIRE RELATIVE HUMIDITY 52 %RH =10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUFLE
TYPE K UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON 13 POINTS AND LOCATED ONE
THERMOCOUFLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 22T7511 10-Jul-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 QUALITY CALIBRATION CO,,LTD,
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

ololo
DLOLO)

388 B33

BLOCK No.1 BLOCK No.2
FRONT FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST
Block No. | 2
Controller temperature (°C) 145 145
Indicating Temperature 145 145
1 149.4 149.5
3 2 149.5 1494
E 3 149.4 149.4
2 4 149.7 149.6
i 3 149.4 149.3
v 6 149.6 149.3
- 7 149.6 149.6
£% 5 149.7 149.4
Bk 9 149.7 149.3
g 10 1405 149.5
% 1l 149.7 1495
= 12 1493 149.4
2 13 149.5 1495
= 14 1498 149.4
15 149.6 149.3
Uneertainty of Measurement(+ °C) 0.86 0.86

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER
NOTE 2 THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY ML
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
F-Gf



QUALITY CALIBRATION CO.,LTD.
233 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-53402, (662) 444-0152-3, Fax (662) 809-4584
www.gealibration.com

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road. Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, IFax (662) 809-4584

CERTIFICATE No : 24T0774 PAGE: | OF 2
REFERENCE No: 719862 -

Certificate of Calibration

EQUIPMENT : COD REACTOR
MANUFACTURER : HACH
MODEL - DRB 200
SERIAL No : 15110C0235
ID No : CRB 05/59
SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900
CALIBRATED BY - CHAICHARN CH.
CALIBRATION DATE 2 5-Feb-24
APPROVED BY g
ISSUED DATE g 5-Feb-24
RECEIVED DATE 3 5-Feb-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., L'TD:;

F-GO10 REV : (12

CERTIFICATE No : 24T0774 PAGE20F2
Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER - HACH MODEL : DREB 200

ID NUMBER H CRB 05/59 SERIAL NUMBER : 15110C0235

RECEIVED DATE : 5-Feb-24 CALIBRATION DATE : 3-Feb-24

AMBIENT TEMPERATURE BTCEEINE RELATIVE HUMIDITY  : 52 %GRH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

B

Wt

. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE

TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR.

REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPEK HYDRA 26354 8009008 2376640 14-J0l-24
THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
‘THIS CERTIFICATE I8 TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.

RESULT OF CALIBRATION :- WITHOUT ADIUSTMENT

otafo
223

OCK No.1 BLOCK No.2
FRONT FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST
Block No. 1 2
Controller temperature (°C) 145 143
Indicating Temperature 145 145
1 150.2 150.1
5 2 150.2 150.1
i 3 150.2 1408
7 4 149.9 150.3
= 5 150.1 149.8
S 6 150.7 149.6
o £ 7 149.9 1502
= 8 149.9 149.6
i s 9 150.8 1504
g 10 149.5 150.1
g 1 150.2 1506
= 12 150.0 150.1
g 13 149.5 149.6
= 14 149.5 149.4
15 149.6 149.5
Uneertainty of Measurement{+ °C) .86 0.86

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUL
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
F-GO
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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.qealibration.com

235 Petchkasem 63/2 Road, Laksong. Bangkae, Bangkok 10160 m
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4384 = ﬁ -
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CERTIFICATE No ; 23M2442 PAGE:10F2

REFERENCE No: 684712
Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER £ SARTORIUS

MODEL BSA2248-CW

SERIAL No 36591843

ID No : BA 09/61

CONDITION AS RECEIVED USED ITEM

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

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD,,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY ATSAWIN Y.
CALIBRATION DATE 10-Mar-23
APPROVED BY "

ISSUED DATE H 16-Mar-23
RECEIVED DATE 10-Mar-23

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

CERTIFICATE No : 23M2442 PAGE :2 OF 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL H BSA2248-CW

MANUFACTURER 3 SARTORIUS SIN 3 36591843

1D No : BA 09/61 RECEIVED DATE 3 10-Mar-23

AIR PRESSURE - 1010mbar + 1mbar CALIBRATION DATE 3 10-Mar-23

AMBIENT TEMPERATURE 230 C=L12C RELATIVE HUMIDITY 49 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT

=]

g

STANDARD WEIGHT. THE BALANCE WAS NOT ADIUSTED 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 E2 QR-I-151 M2302013S 02-Fcb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4,
3.

THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
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

L5
2
3
4.

ZERO SETTING FUNCTION : NORMAL

TARE FUNCTION : NORMAL

REPEATABILITY OF READING AT 200 ¢ WAS U g
DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0,0000 0.000059
0.5 0.5000 0.0000 0.060060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.,0001 0.000073
50.0 50,0000 0.0000 0.00011
100.0 100.0001 -0,0001 0.00019
200.0 200.0000 0.0000 0.00032
POINT READING (g)
1 100.0000
a2 99,9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUI
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong: Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

o
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www.qealibration.com

NEC-TISI-TIS] a2
CALIBRATION (49

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

CERTIFICATE No : 24M2229
REFERENCE No: 72448-3

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

1D No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

.

Certificate of Calibration

DIGITAL BALANCE

SARTORIUS

BSA2245-CW

36591843

BA 09/61

USED ITEM

S.P.S. CONSULTING SERVICE CO., LTD,

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

ATSAWIN Y.

08-Mar-24

14-IVIar-2

08-Mar-24

PAGE : 1 OF 2

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

QUALITY CALIBRATION CO., LTD.

F-Go1

U REV 03

www.qealibration.com
CERTIFICATE No : 24M2229 PAGE :2 OF 2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL : BSA224S-CW
MANUFACTURER SARTORIUS SIN : 36391843
1D No BA 09/61 RECEIVED DATE : 08-Mar-24
AIR PRESSURE 1010mbar £ | mbar CALIBRATION DATE 08-Mar-24
AMBIENT TEMPERATURE 25004 1°C RELATIVE HUMIDITY : 55 %RH + 10/% RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019

BY USING KNOWN WEIGHT

STANDARD WEIGHT. THE BALANCE WAS NOT ADIJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERQ
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 :-

13

INSTRUMENT
1) STANDARD WEIGHT SET
2) STANDARD WEIGHT

e

MODEL SERIAL No CERTIFICATE No
E2 QK-I-151 M23020138
£2 M23020145

DUE DATE
02-Feb-25
02-Feb-25

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

|. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g
4. DEPARTURE FROM NOMINAL VALUE/! LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
02 0.2000 0.0000 0.000083
0.3 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
20 2.0000 0.0000 0.000084
50 5,0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20,0001 -0.0001 0.000094
50.0 50,0000 0.0000 0.00012
100.0 100.0001 -0.0001 0.00019
200.0 200,0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
I 4 2 100.0000
3 100.0000
2 3 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 93%.
END OF CALIBRATION REPORT
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THAI UNIQUE CO,, LTD.

T

80-82 puulsznEllng wvrnnsunwsny LIAWIYUAS RTINS 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. (-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunigue.com, Website : www.thaiunique. com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV(823/21044

Instrument Type : GC
Model : CP-3800
Serial Number : 00734

Organization : S.P.S. Consulting Service Co.. Ltd.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyso Chatuchak Bangkok 10900

Date : 09/08/2023

ELECTRONIC TEST
CPU
LCD TEST
VENT TEST

KEY ECHO TEST
DESTRUCTION RAM TEST

RUN CHROMATOGRAM TEST

Mpass
7 pass
M pass
M pass
™ pass

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

GC CONDITION:

Column
Injector
Detector
Column flow
Makeup flow
Air flow
Hydrogen flow

O rar
O rarL
O rarL
[ rarL
O ralL

80 °C hold 1 min., rate 20 °C/min. to 200 °C held 1min.

220°C
300°C

5 mL/min
25 mL/min
300 mL/min
30 mL/min

Column:Capillary Column CPsil 5CB 0.251D x 15 M

Sample: 1 pL Injection FID Test Sample 0.218 g/L C14.C15,C16 in hexane

SENSITIVITY TEST: C15. ( Areacount )=362972 Counts.

-y
EC

VARIAN

142

SERVICE DEPARTMENT

FR-SV-029 Rev. 04

™
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THAI UNIQUE CO., LTD.

80-82 sunlszoEdlas WD TIYUWITHH LUAWISUAT NFINTY 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawali@thaiunique.com, Website : www.ihaiunique.com

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (pV) 1.47 < 50
Baseline Drift (%) 0.09 <1
Sensitivity ( S/N for C15) 19,600 = 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 ( %) 152 o
Retention Time C15( %) 0.01 < 05
APPROVAL -
Signatur — m
Engineer : Suwarot Trikainut %‘ @s?
Date : 09/08/2023 %
‘;Jl‘;s 22
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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80-82 nuudszyiEflne wwsuieyunsnn wanszuns niamwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

T

Tel. 0-2629-0191-6, 0-2280-1787, Fux. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15 Area 1 357,863
C15 Area 2 357,824
Ci15 Area 3 367,724
Cl5 Aread 361,724
C15 Area 5 369,724
C15 Area Average 362972
*% RSD(<5%) 1.52

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

less than 5 % for M | injecti To calculate the %RSD, select the C15 peak area 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 ﬂ!Pass | O Fail
Performance by %

Date 041082023 B W S
A
Comments -
Reviewed by | Date | O /0‘1 /202 3
<)
£ 1n
VARIAN SERVICE DEPARTMENT

13t lnegiia §1ia  THAI UNIQUE CO., LTD.

pee—ry,
=
. ' 8§0-82 auudszillne uwanayuwiny wanWIEuAs nganwt 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakomn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunique.com, Websile : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI15RT1 4.125
C15RT2 4.125
CI5RT3 4.125
CI5RT 4 4124
CISRTS 4.124
C15 RT Average 4122
*%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 caleulate 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 | O Fail %
(i1}

Performance b == ¥
v | 38Js
Date Cuaiv g ilze 23
Comments -
Reviewed by | Date | o o ‘S’/ 202 3
A
?1 ?S 111

VARIAN SERVICE DEPARTMENT



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

Sample 1D: fid std
Operator (Inj): Suwarot
Injection Date: (09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Std.

cistar\data\tudeal 2023\id\calfid202300 1, run

A=FID 10 V RESULTS

mVaolts I| :_: 13 €
o o
|
135
[0
75
50
25
0—
-15—
1 2 3 4 5 0 7
" o . Minutes
-
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 c14 ' 33.8385 3.520 359491 BB )
2 ['C15 | 33,4804 4.125 | 357863 BB 23
3 _Cl6 | 32,6143 | 4.699 344951 | BB 22
| Totals 99.9312 1062305
10f1

“ THAI UNIQUE CO.,LTD.

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

Sample ID: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

Calculation Tvpe:

VARIAN
Run Mode: Analysis

Peak Measurement: Peak Area

External Std.

c:\star\data\tuteal 2023Vfid\calfid202300 1 .run

A=FID 10 V RESULTS

%
Valts o Fd -
mVaolts 1 ll- 5 &
125
104
75
50
25
5 -
15 :
1 2 3 4 5 6 7
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep, Code  Width 1/2
(min) (counts) (sec)
1 cl4 [ 33.8385 | 3.520 362495 BB 12|
2 cis | 33,4804 | 4125 357824 BB 23
3 Cl6 326143 4.699 144951 BB 22
Totals 99,9332 1065270
10f1

THAI UNIQUE CO.,LTD.



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

Sample 1D: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Cale Date: 09/08/2023

Run Time (min): 7,993

Workstation:

Instrument (Inj):

Local Disk

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Std.

c\star\data\tu\eal2023\fid\cal fid2023002.run

A =FID 10 V RESULTS

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

mWVaolis 5 = -
| g g
125
100
75
50
25
0
-15 -
3 4 5 6 7
~ Minutes
Peak No . Peak Name Result () Ret Time Peak Area Sep. Code = Width 1/2
(min) (counts) (sec)
T 33.8385 | 3520 362495 BR 2.2
2 | ¢15 33.4824 | 4.125 | 367724 BB 2.3
2 | €16 32.6143 4.699 354051 BB 2.2
Totals 99.9352 1085170
W THAI UNIQUE CO.,LTD. LOET

Sample ID: fid std

Operator (Inj): Suwarot o

Injection Date: 09/08/2023 v A R I A N
Cale Date: 09/08/2023

Run Time (min):  7.993 Run Mode: Analysis
Workstation: Lotal Disk Peak Measurement: Peak Area

Instrument (Inj):

Calculation Type: External Std.

ci\star\dataltu\eal 2023\fid\calfid2023002.run

A=FID 10 V RESULTS

Valts E4 -
mVaolts | g z £
125 I
1
V4]
75—
50—
5
0
-15 :
| 3 4 5 7
_ i Minutes
g g g
B -+ -+
Peak No Peak Name . Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 cl4 33.4385 | 3.520 362495 BB 2.2
2 CIs ] 33.4824 | 4.124 361724 BB 2.3
3 _Cl6 | 32.6143 | 4.699 354991 | BB 22
_ Totals | 999352 1079210
H THAI UNIQUE CO.,.LTD. LORL



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

Sample ID: fid std 4 p
T
Operator (Inj): Suwarot <

Injection Date: 09/08/2023 v A R I A N

Calc Date: 09/08/2023

Run Time (min): 7.993 Run Mode: Analysis
Warkstation: Local Disk Peak Measurement: Peak Area
Instrument (Inj): Calculation Type: ExXternal Std.
c\star\dataitudeal 2023\fid\calfid2023002. run A=FID 10V RESULTS

mVols | | ? E E
1 |
125 |
|
100
75
50
25
o
-15
2 3 4 5 6 T
_ Minutes
5 0§ 3
Peak No . Peak Name Result () Ret Time Peak Area Sep. Code . Width 1/2
{min) (counts) (sec)
| cl4 : 33.8385 3.520 | 362495 BB 22
2 lcis _ 33.4824 4124 | 369724 BB 23|
3 Cl6 | 32.6143 | 4699 | 354591 | BB 2.2
Totals  99.9552 1087210

w THAI UNIQUE CO.,LTD. ALE

Agilent Technologies
Certificate of Analysis
FID-TCD Performance Evaluation Sample Kit
Agilent Part Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006637856

This analytical reference material was manufactured and verified in accordance with an 15O 9001 registered quality system,
and the analyte concentiations were verified by an 180 17025 accredited laboratory. The certified value for each analyte was
determined gravimetrically.

Concentrations: A
n-tetracdecane 0.218 g/l (+ 0.5%) 0.033 wiw %
n-pentadecane 0,218 g/L. (+ 0.5%) 0.033 wiw %
n-hexadecane 0.218 g/L. ( 0.5%) 0.033 wiw %

Solvent: hexane
i

Calibrated Class A glassware and clean bottles were used in the manufacture of this standard, Balances used in the
manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSINCSL Z-540-1
and 150 9001,

L

Purities:
n-tetradecane 99.6%
n-pentadecane - o 59,
n-hexadecane 99%
hexane 20%

Typical Analytical Spectrum or Chromatography

GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexans
Cid Cis
" hexane 6

GC Conditinas:
Agilemt 689 GO
Calumn - Agilent 190910413
FIl { SPLITLESS
Carrier - 25 PS1
Oyem - 40 10 D0GH 25hmin

0 v AT [Simin

ol 2 min

J_

Date of release: 30 September 2021
Date of expiration: 31 October 2023

Monica Bourgeois
QMS Representative



Cortifieate

It is hereby certified that

Suwarot Trikainut

Has successfully completed the Application Training for
Basic Gas Chromatography and Sampler
Training Contents were:

Hardware Operation, Software Operation, Data analysis and

Troubleshooting : Model
CP-3800, 3900, 450-GC, 430-GC, 456-GC, 436-GC

At Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

. Pohtongkam

Service Manager
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Certificate of System Qualification Setpoint Status:

GC-0Q + GCMS-0Q

Actual

Inlet Pressure:

Accuracy:
System ID: GC_MS_03_52_CN10925102 courecy

izati Agilent Recommended:
Organization Name: S.P.S Consulting service 9l

Organization Location: 7 Soi Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok 10900

Overali Inlet Pressure Accuracy Test Status

Date: March 31, 2023 1:21:52 PM o ST S S e
EQP Name:

EQP Revision:

AgilentRecommended , AgilentRecommended

GC.02.50, GCMS.02.50

Iniet Pressure Accuracy

Overall Qualification Status: Pass Name: jee0 . . R
{ Back 8SL
System Inspection and Basic Safety and Operation Setpoint Status: \LPas_s o - - B
T ST IR i Actual
Name: f_efl:f_l?i ..... S —
. T . - - T . o Inlet Pressure: ;L25.0 ‘!psi i25.2 JPSI
Setpoint Status: iPass T [
I T s - - Accuracy:

Overall System Inspection and Basic Safety and Operation Test Status

o
iPass
b e e

Agilent Recommended:

Overall Inlet Pressure Accuracy Test Status

S

.2

]_OT j psi
!
f‘

{Pass )
Inlet Pressure Decay [P -
Name: i}ggo‘ o Detector Flow Accuracy
o Name: 7800
S f S— - -
t FID
Setpoint Status; N fmﬂ - ) V
Pressure: r . - -
' Setpoint Status: iPass i
Pressure Change: b 5 minut . it bt e
‘ g b . / rr‘unu esy Flow Type: _lluel I ; I ‘
Ag{,lem Reconehdeiw. et N ,,:9'5 . Setpoint: 30.0 ) mL/min Measured Flow: ‘LSO_B ) '; mi/min
Overall Inlet Pressure Decay Test Status Accuracy: ’ mL/min e
EPassv e ) o Agilent Recommended: i E10.0 kkkkkk % setpoint ( :3}) ) ) | mi/min )

Inlet Pressure Accuracy

Name; '78250

Front

SsL

Date: March 31, 2023 1:21:52 PM
System ID: GC_Ms_03_52_CN10925102

Page 1/19

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Date: March 31, 2023 1:21:52 PM

System ID:

GC_MS_03_52_CN10925102

Page 2/19



© 2022 by Agilent Technologles Agllent CrossLab Compllance Services

Setpoint Status: {Pass B i
Flow Type: (‘Dﬂxﬁn&gr" j
Setpoint: 400.0 ) [ mL/min Measured Flow: % mL/min
Acouracy: T mUmin
Agilent Recommended: i< X i% setpoint ( OWO o | mi/min )
i e s [ SR — |

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status:

Flow Type: ;l{)I(aKAéup‘

Setpoint: 25,0 ‘mLsmin Measured Flow: 251 imumin

Accuracy: 0.1 mlL/min

Agilent Recommended: 110.0 % setpoint

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Overall Detector Flow Accuracy Test Status

|Pass |

GC Oven Temperature Accuracy

Name:

Setpoint Status: (Pass

Zone: EOven ‘
Setpoint/Actual

Temperature: ;2"36“0” s o

Accuracy:

Agitent Recommended: % setpointin K

)% setpoint in K

Date: March 31, 2023 1:21:52 PM
Systern iD: GC_MS_03_52 CN10925102

Page 3/19

© 2022 by Agilent Technologles

Setpoint Status:
Zone; :Oven
Setpoint/Actual
Temperature: 116-0_0 T
Accuracy: °C

Agilent Recommended: 1% setpoint in K

' % setpoint in K

Overall GC Oven Temperature Accuracy Test Status

}pass JR

Agllent CrossLab Compllance Services

GC Oven Temperature Stability

Name:

Setpoint Status: b
Setpoint/Average

Temperature: T

Stability:

Agilent Recommended:

Qverall GC Oven Temperature Stability Test Status

r
;F’ass i

Heouting Run

Tested Combination Front ssL f Front

FID
Manual Injection
Name: ENot applicable -
Setpoint Status: Completeﬁ' - T ; :
Injection Volume on Column:
Overall Scouting Run Status
§—Comple PR - I §
are e e e e e S SO, |
Noise and Drift
Tested Combination1 Front SSL [ Front FID
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
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Name:
Setpoint Status: ;Pass
Base Signal: 189800 ;Ab

Agilent Recommended:

Status:

Overall Noise and Drift Test Status

Agilent Crosslab Compliance Services

Drift

counts/Hr

<= $19200.00

EFas; g

Signal to Noise

Tested Combination1 Front SSL / Front FID
Manual Injection

Name: ;;890 o

Setpoint Status: EPass - !

Signal to Noise:

Agilent Recommended:

Overall Signal to Noise Test Status

iF’ass §

Log Amp

Tested Comblination2 SSL / External sQ
Name: o
Setpoint Status:

Overall Log Amp Test Status

; e -~

Pass ;

REPA

Date: March 31, 2023 1:21:62 PM

System ID: GC_MS_03_52_CN10925102

Page 5719
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Agilent Crosslab Compliance Services

Tested Combination2 Back SSL / External SQ
Narme: {5975C e S,
Setpoint Status: EE;;S. B
Amu; fos0” iz Drift After Five Minutes: RFPA Voltage:
1 mm\/ e T
Agilent Recommended: = 100 L and d<= di00 o e tio0
; & A e 3 i Birvss e

Overall RFPA Test Status
Poss , 5
Tune €1
Tested Combination2 Back SSL / External sQ
Narme: . S e o e e
Setpoint Status: {Pna‘s;"““w o h
Filament; i
Setpoint Status: 'Pass o ) i
Filament: E J

B s s e s

b

Signal to Noise El
Tested Combination2 Back SSL / External
Neme: 35515(‘3 e e o e et s . e — - - -
Source: Y‘E“I :"I‘nertyw N
Setpoint Status: il;"assﬂ ) - H
Signal to Noise: ) )
Agilent Recommended:

Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
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Source: ;EI :ﬂlﬂnert Filament:

Setpoint Status:
Signal to Noise:

Agilent Recommended:

Qverall Signal to Noise El Test Status

oo [ N

Agilent CrossLab Compliance Services

© 2022 by Agilent Technologies

Instrument Details

Purpose

This section descrlibes the as found system configuration.

Detaits

System
System D GC_MS&_03_52_CN10925102
Manufacturer Agilent Technologies
Name 7890

Tested Combination1

Injection Technique Manual Injection
Sampler Identifier Sampler 1

Inlet Front

Detector Front

LTM Included? No

Tested Combination2

Agllent CrossLab Compliance Services

LPass - f
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_08_52_CN10925102

Page 7/ 19

Injection Technique Manual Injection
Sampler Identifier Sampler 2
Inlet Back
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (L) 10

Sampler 2
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (L} 10

Date: Mareh 31, 2028 1:21:52 PM

System ID: GC_MS_03_52_CN10925102
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Mainframe 1

Manufacturer

Name

Model Number

Serial Number

Firmware Revision

Oven Type

Infet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Inlet 2

Manufacturer
Name

Type
Location
Carrler Gas
Control Type
Purged Inlet

Detector 1

Manufacturer
Name

Type
Adapter

Control Type

Agilent CrossLab Compliarnce Services

Agilent Technologies
7890

G3440A
CN10925120
A01.10.3

Standard

Agilent Technologies

7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

7890

SSL

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7890

FID

Capillary

Electronic Pressure Control (EPC)

® 2022 by Agilent Technologies
Detector 2

Manufacturer

Name

Type

Location

Mass Spectromster 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
High Vacuum System
Scouting Run Standard

MS El Source 1

Agilent CrossLab Compliance Services

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agllent Technologies
SQ

5975C

Us91732743

59756 6.02.07

Turbo Pump

OFN std

Location Front
Makeup Gas Nitrogen
Date: March 31, 2023 1:21:52 PM
System 1D: GC_MS_03_52_CN10926102

Page 9/19

Manufacturer Agilent Technologies
Source Type El - Inert
Number of filaments 2

Date: March 31, 2023 1:21:52 PM

System ID: GC_MS_03_52_CN10925102
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinet identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
slectronically sign this document. (Other e-slgnatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details
Full Name of Signer: Saenguthai Tarak
saenguthai.tarak@non.agilent.com

March 31, 2023

Logged On User Name:
Signature Creation Date;

Reason for Signature: Executed protocol and published this original version of document

Reguiatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evldence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a coemplete
compllance package. Validation depends upon many factors and use of this protocol alone does not assure compllance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty
Agilent Technologles makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technalogies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: March 31, 2023 1:21:52 PM
System 1D: GC_MS_03_562_CN10925102
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User Name; saenguthal tarak
Hostname: LAFTOP-CQ3SKOMY

System Id: GC_MS_03_52_CN10925102
Print Date: March 31,2023 1:21:53 PM

GC_MS_03_52_CN10925120 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Porformed
Maroh 31, 2023 9:12:26 AM Audit SessionCreated ~ Session None
March 31, 2023 ©:12:28 AM Start Configuration Session None
March 31, 2023 8:12:26 AM Audit Entitlement Llcensing User ls Nonpaying and does
hot require an unlock code
March 31, 2023 9:20:14 AM Audlt EqpLoaded Sesslon EQP detalls for primary
technique [Ge] -
Filg path:
[ProtocolPacks/Ge/Configurat
longs/02.50/Ge.02.50.64p],
EQP Flle Name:
[B¢.02.50,edp], EQP Narns:
[AgllentRecommended],Proto
ool Revislon ([Ge,02.50]
EQP details for hyphenated
technique [GeMs] -
File path:
[ProtocolPacks/GeMs/Config
uratlons/02.50/GeMs.02.50.6
qp}, EQP Flle Name:
[GeMs.02.50.0qp], EQP
Name:
[AgllentRecommended]
March 31, 2023 9:20:17 AM End Configuration Sesslon None
March 31, 2023 9:20:27 AM Start Qualification Session oQ
March 31, 2023 ©:20:27 AM Start Executfon System Inspection and Basic None
Safety and Operation - 7890 -
Qualitatlve Test - No setpoints
assoclated
March 31, 2023 9:21:33 AM End Execution System Inspection and Baslc Run Count : 1
Safety and Operatlon - 7890; -
Qualitative Test - No setpoints
assoclated
Page 1/8
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
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User Name: saenguthal tarak
Hostname: LAPTOP-CQ3SKOMY

GC_MS_03_62_CN10925120 Transaction log ;

Bystem ki

Agilent CrossLak Compliance Services

GC_MS_03, 52 CN10925102

Print Date: March 31, 2023 1:21:53 pM

Time Transaction

State

Activity
Performed

Type of Transaction

Optional Information

March 31, 2023 9:21:35 AM Start

March 31, 2023 9:21:51 AM End

Mareh 31, 2023 9:21:54 AM Start

March 31, 2023 9:21:58 AM End

March 31, 2023 9:22:02 AM Start

March 31, 2023 9:22:07 AM End

March 31, 2023 9:22:09 AM Start

March 31, 2023 9:22:29 AM End

Margh 31, 2023 9:22:30 AM Start

March 31, 2023 9:22:41 AM End

Execution

Exscution

Executlon

Execution

Executlon

Exscution

Exsoution

Execution

Execution

Exeoution

inlet Pressure Decay - Front
88L: - Pressure Controlled fnlet
- 8:25.0 psl - L: >=-2,0 psi and
<= 0.6 psi

inlet Pressure Decay - Front
885L; - Pressure Contralled Inlet
-8:25.0 psl - L: >= -2.0 psi and
<= 0,5 psi

Inlet Pressure Accuracy - Front
88L: - Pressure Controflad Inlet
-5:25,0 psi - L <= 12 psi

Inlet Pressurs Accuracy - Front
88L: - Pressure Controlied Inlet
-8:25.0 psl - Lz 2= 1.2 psi

Inlet Pressure Accuracy - Back
SSL: - Pressure Controlled Inlet
~8:26.0 psi-L; <= 1,2 psi

Inlet Pressure Accuracy - Back
8SL: - Pressure Controlled Inlet
~8:26.0 psl-L:<= 1.2 ps|

Detector Flow Accuracy - Front
FID: - Type : Fuel - §: 30,0
mb/min - L: <= 10.0% setpoint

Datector Flow Accuracy - Front
FID; - Type : Fuel - 8: 30.0
mLimin - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID; - Type : Oxidlzer - S: 400.0
mL/min - Lt <= 10.0% setpoint

Detector Flow Acouracy - Front
FID; - Type : Oxidizer - S 400.0
mb/min - L <= 10.0% setpolni

Page2/8

Noene

Run Count : 1

None

Run Courit ; 1

None

Run Count : 1

None

Run Gount :

None

Run Count ; 1

© 2022 by Agilent Technologies

User Name: saenguthaltarak
Hostrame: LAPTOP-CQ3SKOMY

GC_M§_03_52_CN10925120 Transaction log :

System I

Agilent CrossLab Compliance Services

GC_M$_03_52_CN10925102

Print Date: March 31, 2023 1:21:53 PM

Time Transactlon

State

Activity
Performed

Type of Transaction

Optional Information

March 31, 2023 9:22:42 AM Start

March 31, 2023 9:22:48 AM End

March 31, 2023 9:22:49 AM Start

March 31, 2023 9:23:31 AM Audit

March 31, 2023 9:23:34 AM End

March 31, 2023 9:23:37 AM Start

March 31, 2023 £:26:00 AM Audit

March 31, 2023 9:26:03 AM End

March 31, 2023 9:26:05 Al Start

Execution

Execution

Execution

Data

Execution

Execution

Data

Execution

Execution

Detector Flow Accuracy - Front
FID: - Type : Makeup - S: 25.0
mk/min - L; <= 10.0% setpoint

Destector Flow Aceuracy - Front
FiD: - Type : Makeup - 8: 25.0
mL/min - L: <= 10.0% setpoint

GC Oven Temperature
Accuracy - 7890 - Temperature
:Oven - §: 230.0°C - L >= ~1.0
AND <= 1,0 % setpolnt In K

GC Oven Temperature
Accuracy - 7890 - Temperaturs
1 Oven - 8: 280.0°C - Li>=-1,0
AND <= 1.0 % setpoint in K

GG Oven Temperature
Accuracy - 7890: - Temperature
+Oven - 8:280.0°C - L: >= 1.0
AND <= 1.0 % setpolnt in K

GC Oven Temperature
Accuracy ~ 7890; - Temperature
1 Qven - 8:100.0°C - L »= 1.0
AND <= 1.0 % setpoint in K

GC Qven Temperature
Aceuracy - 7890: - Temperature
:Oven-8:100.0°C - L: >= 1.0
AND <= 1.0 % setpolnt in K

GC Oven Temperature
Accuracy « 7890: - Temperature
1 0ven - 8:100,0°C - L: >=-1.0
AND <= 1,0 % setpoint in K

GC Oven Temperature Stabliity
- 7890: - Temperature : Oven -
$:100.0°C - L: <= 0.5°C

Page3/8

Nene

Run Count : 1

None

Manual Data Entry

Run Count : 1

Nong

Manual Data Entry

Run Count : 1

None

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03 52_CN10925102

Page 13/19

Date:
System iD:

March 31, 2023 1:21:52 PM

GC_MS_03_562_CN10925102
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© 2022 by Agllent Technologies Agilent CrossLab Compliance Services
User Namo: saenguthai.tarak Syatem Idi GC_M$_03_52_CN10825102
User Name: saenguthal.tarak System I GC_MS_03_52_CN10925102 Hostame: LAPTOP-CQISKOMY Print Date: March 31, 2023 1:21:53 PN
Hostname: LAPTOPCQ3SKOMY Print Date: March 31, 2023 1:21:53 PN '

GC_MS_03_52_CN10925120 Transactlon log :
GC_MS_03_52_CN10925120 Transaction log :

N Time Transaction Activity Type of Transaction Optional Informatlon
Tlme Transaction Activity Type of Transactlon Optional Informatlon
State Porformed
State Performed
March 31,2023 10:38:14  Start Execution Nolse and Drift - Front FID: - None
March 31, 2023 9:26:42 AM Start Execution GC Oven Temperature Stabllity None o “ "
7890: - Termpsrature : Oven AM Detoctor FID - L (Noise): <=
- ;- e : Oven -
3 010 pA - L (DAf: <= 2,50
§:100.0°C - L: <= 0.5°C
pA/hour
March 31, 2023 9:27:39 AM Audit Date GC T Hure St ty M Data Ent
ae ven Temparature Stabllly - Manual Data Entry March 31, 2023 1(:38:17  Start Exscution GC Scouting Run - Manual None
- 7890: - Temperature : Oven - i
AM Injection, Front $SL, Front FID;
8:100.0°C - L: <= 0.5°C "
- Part of System Preparation -
March 31, 2023 8:27:46 AM End Execution GC Oven Temperature Stabllity Run Count : 1 No lImits associated
- 7890: - T t 1O -
emperaturs : Oven ; March 31, 2023 10:45:28  Auclit Data GC Sooutlng Run - Manual Data flies Path :
S: 100.0°C - L <= 0.5°C (
AM Injectian, Front SSL, Front FID:  F\Data\SC_FID,D\FID1A.ch
March 31, 2023 9:27:61 AM Start Execution GC Scouting Run - Manual None - Part of System Preparation -
Infection, Front SSL, Front FID: No limits assoclated
- Part ion -
} : ?: syslenlﬁ Pr:-parahon March 31, 2023 10:47:01  End Executlon GC Scouting Run - Manual Run Count : 1
o fmits gssodiate AM Injoction, Front 8SL, Front FID:
March 31, 2023 9:64;36 AM Start Execution Log Amp - 5975C 8Q: - Source: None - Part of System Proparation -
El - Inert No llmits associated
March 31, 2023 9:55:59 AM- Start Execution RFPA - 5975C SQ: - Source: E| None March 31, 2023 10:68:27  Start Execution Noise and Drift - Front FID; - None
- Inert AM Detector FiD - L (Nolse): <=
0.10 pA - L (Drift): <= 2.60
March 31,2023 10:23:1¢  Start Execution Signal to Noise E| - Liguid None pAhour
AM Injection, Back SSL., 8Q: ~
Source: El- Inert using March 31, 2023 10:568:52  Audit Data Noise and Drift - Front FID; - Data filgs Path :
Filament 1 - L: >= 160 AM Detector FID - L (Nolse): <= F\Data\ND_FID.D\FID1A.ch
0.10 pA - L (Drift): <= 2.50
March 31, 2023 10:37:53  Start Exgcution Tune E| - 5975C 8Q: - Source: - None pAMhout
AM El - Inert Filament 1 {Quailitative
- No setpolnts assoclated) Mareh 31, 2023 11:00:53  End Execution Noise and Drift - Front FiD: - Run Count : 1
AM Detector FID - L {Nolse}: <=
March 31, 2023 10:38:04  Start Execution Tune El - 5975C SQ: - Soures: - None 010 pA - L (Drift): <= 2,50
AM El - Inert Filament 2 (Qualitative pAhour
~ No setpolnts associated) {
March 31, 2028 11:02:02  Start Execution Signal to Nolse - Manuat None
March 31, 2023 10:38:11  Start Execution Tune Ej - 5976C S$Q: - Source: - Nong AM Injection, Front SSL, Front FID:
AM El - Inert Fitlament 1 (Qualitative - Detector FID -L: >= 300000
- No setpolnts associated)
Mareh 81, 2023 11:14:32  Audit AceClosed Sesslon None
AM
Page 5/8
Page 4/8
Date: March 31, 2023 1:21:52 PM
Date: March 31, 2023 1:21:52 PM System ID GC MS 03 52 CN10925102
stem 10
System ID: GC_MS_03_52_CN10925102 4 - T T
Page 16/ 19
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User Name: saenguthai.ftarak
Hogname: LARPTOP-CQISKOMV

System Id; GC_MS_03_52_CN10925102

User Nams: saenguthal.tarak
Print Date: March 31, 2023 1:21:53 PM

Syston Id: GC_MS_03_52__CN10925102

Hostname: LAPTORP-CQIGKOMY

GC_MS_03_52_CN10925120 Transaction Jog ;

Print Date: Margh 31, 2023 1:21:53 PM

GC_MS_03_562_CN10925120 Transaction log ;

Time T i i
Time Transaction Activity Type of Transaction Optional informatlon ransaction Activity Type of Transaction Optionat Information
State Performed
State Performed
March 31, 2023 11:24:33 St i - 1 3
March 31, 2023 11:15:13  Audit AceRestarted Session None ere ! art Bxesution RFPA -5975C 8Q:- Souros: EI Nono
AM - Inert
AM
March 31, 2023 11:27:22  End ti FPA - - 3 :
March 31, 2023 11:15:14  Audit BessionReloaded Session None " Brocution RIFPA - 8076C SQ - Sourse: EI Run Count: 1
AM - Inert
AM
March 31,2023 11:27:25  Start Executi - - =
March 31, 2028 11115119 Stant Qualificstion  Session o o Ture & B975C 8G: - Souroa: - None
i AM £l - inert Filament 1 (Qualitative
- No setpoints assoclated)
March 31, 2023 11,1519 Start Exsoution Signal to Noise - Manual Nene Mareh 31, 2023 11:28:04  End
A Injeton, Front SSL, Front FID: A’:m ' 28 n Executlon Tung E| - 5975C SQ: - SO%JV‘C& - Run Count : 1
« Detector FID - L: >= 300000 El- Inert Fllament 1 (Qualitative
- No setpoints associated)
March 31, 2023 11:16:23  Audit AceClosed Session None
AM March 31,2023 11:28:06  Start Executlon Tuns E| - 8975C SQ; - Source: - Nons
AM El - Inert Fllament 2 (Qualitative
March 31, 2023 11:21:04  Audit AceRestarted Saession None - No setpoints associated)
AM
March 31, 2023 11:28:26  End Execution Tune Ed - 5975C SQ: - Source: - Run Count : 1
March 31, 2023 11:21:04  Audlt BesslonReloaded Sassion None AM €1 - Inert Filament 2 (Qualitative
AM - No setpolnts associated)
March 31, 2023 11:21:09  Start Qualification Session oQ March 31,2023 11:28:28  Start Execution Signal to Noise EI - Liquid None
AM AM Injection, Back SSL, SQ: -
) Source: El - Inert using
March 31, 2023 11:21:08  Start Execution Slgnal to Noise - Manual None Fllament 1 - Lt >= 160
AM Injection, Front SSL, Front FID:
- Detector FID - L: »= 300000 March 31,2023 12:59:45  Start Execution Signal to Noise El - Liquid None
! PM Injection, Back SSL, SQ: -
March 31, 2023 11:22:15  Audit Data Slgnél to Nolse - Manual Data files Path : Source: El - Inert using
AM Injection, Front SSL, Front FID:  FASN_FID.D\FID1A.ch Filament 1 - L; == 160
-~ Detector FID -L: »= 300000
‘ ) , March 31, 2023 1:00:09 PM Audit Data Slgnal to Noise El - Liquid Data files Path @
March 31, 2023 11:24:02  End Execution S\?na\ to Noise - Manual Run Count Injection, Back SSL, SQ: - FASN_F4_01.D\DATASIMM
AM Injestlon, Front $SL, Front FID: Source: E1 - Inert using s
- Dotector FID - L: >= 300000 Filament 1 - L: = 160
March 31, 2023 11:24:17  Start Execution Log Amp - 5975C SQ: « Source: None March 31, 2023 1:00:41 PM End Execution Signal to Noise EI - Liquid Run Count : 1
AM El - Inert Injection, Back SSL, SQ: -
Mareh 31,2023 11:24:31  End Execution Log Amp - 5975C SQ: - Source: Run Count : 1 Source: El - Inert using
AM EL- lnert Filament 1 - L: >= 160
Page6/8 Page 7/8

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102
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Date:
System ID:

Maroh 31, 2023 1:21:52 PM
GC_MS_03_52 CN10925102
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User Name: saonguthaltarak
Hogtname: LAFTQP.CQ3SKOMY

GC,MS_03_52_CN10925120 Transactlon log :

Bystem Id: GC_MS,

Agilent CrossLab Compliance Services

L 52_CN10925192

Print Date: March 31, 2023 1:21:53 PM

Time Transaction
State

Actlvity
Performed

Type of Transaction

Opticnal Inforration

March 31, 2023 1:00:43 PM Start

March 31, 2023 1:01:52 PM Audlt

March 31, 2023 4:02:00 PM End

March 31, 2023 1:02:13 PM End
March 31, 2023 1:02:13 PM Start

March 31, 2023 1:20027 PM Audit

Execution

Data

Execution

Signal to Noise Ei - Liquld
Injection, Back SSL, $Q: -
Source: El-inert using
Fllament 2 - L: >= 160

Signal to Noise E - Liquid
Injection, Back SSL, SQ: -
Source: El - Inert using
Fllament 2 - L; »= 160

Signal to Noise El ~ Liquid
Injection, Back SSL, SQ -
Source: El - Inert using
Filament 2 - L; >= 160

Qualification Session

Reporting Sesslon

Reporting Session
Page 8/8

None

Data files Path :
FASN_F2_01.D\DATASIMM
S

Run Count : 1

oQ
Nong

Report Generatad ;
Cerilficate

Date:
System ID;

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102
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Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)

| B

Company Name: S.P.S. Consulting Service Co.,Ltd
Address
- | 7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
{Instrument Location): Bangkok, 10900,
Serial Number: 64BN4050804 PM Number: 10f2
Customer Name Telephone
{if applicable): Ms. Naruecha Number: NA
Service Engineer |y, i Kitcharoenkeat | Sorice Order | e o760603
Name: Number:
N Next PM Due
Dat'in':;mhf'hﬁ"f°")"°d- 22-Feb-2024 Date: 22-Aug-2024
(DD-MMM-YYYY)
Part Number Release Publication Date ' )
THO9370064 C March 2013 PerkinElmer’
Scope

The purpose of this PM is to ensure the continued functionality of the Turbomass/ Clarus
M5 508 M5 byinspecting 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 PW 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
andior 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 containg 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
intoany language without the prior, writken 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, PerkinElmer makes no warranty of any kind with regard to
this document, including, but not limited to, the implied warranties of merchantahility and
fithess for a particular purpose. PerkinElmer shall not be liable for incidental or consequential
damages in connection with the furnishing or use of this document.

PerkinEimer’
Component List
Component / . Software . .
Specific Model Serial ¥ Version Configuration Notes
Clarusg80 BADS 14042502 Totalchromﬁ& PSS PSS FID
Clarus S8 B48M4050804 Turbcmass Gﬁ
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMAYY)
Mid
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial ¥ Due Date
applicable) (MMAYY)
[N

Additional Reagents and Standards Required for PM

Part Number Expiration
(if Description Cuantity Batch/Lot # Date
applicable) {MMYY)
N




| B

PerkinEimer’

Procedure Checklist
Use { x ) to check off those steps in the checklist that have been completed.
General:
Column type Elite 624 .

1 mimin.

Carrier gas flow rate
Raview the instrument performance with the customer and document any recent problems.

Inspect the customer log bock and make any appropriate PR entries.

EEEEN

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

Inspect and clean all fans and filters.

Check the level of FC-43 calibration compound in reference gas bulb and fill if necessary.
Change the il in the fore pump.

Inspect cartridge in fore pump vacuum filter; replace adsorbent bead if necessary.
Replace the exhaust vapor mist filter on the fore pump.

SESENESESES|

Remove and clean the ion source assembly. Use the Insulator Replacement Kit and/or Optics
Replacement Kit if necessary

Replace the filament.
Remowve and clean the pre-quad rods.
Observe Wide Range Gauge pressure; clean/adjust if required.

HEE-

Inspect and clean as neaded all PC boards and bottom inside of MS chassis.

Electrical:
Check head amp offset. Adjust if necessary for proper value (Service Manual .

Operational Tests:

Yacuum pressure.

Adrfwater leak check

AutcTune and mass calibration.

NS NI

IMake a Chromatographic injection to verify peak shape and integrity only {not meant for sensitivity
test).

| B

PerkinEimer’

PC Maintenance:

Delete all unnecessary temporary files.
Empty deleted files from recycle bin.
Perform hard drive defragmentation.

Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand.

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Turbomass/ Clarus Mass/ SQ8 have been completed.

This Turbomass/ClarusM5/SQ8  Pass the preventive maintenance.
Review of Preventive Maintenance:
Authorized PerkinElmer Representative Date:
Monchai Kitcharoenkeat 22-Feb-2024
{DD-MMM-YYYY
Authorized Customer Representative: Date:
22-Feb-2024
{DO-MMMAYYYY




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 httpy//wwwisithiphorn.com CALIBRATION 0394

Cert. No. : SP23016
Pages 1of3

Calibration Certificate

Equipment :

Manufacturer :

Model : LAMBDA 23

Serial No.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found :  GOOD

Customer S.P.S. CONSULTING SERVICE CO., LTD.

7 SO PHAHOLYOTHIN 24, PHAHOLYO
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : ORGANIC LABORATORY IV

Ambient Temperature :

Relative Humidity :

Received Date : 30 Al ]

Calibration Date : 30 AUGUST 2023

Date of Issue : 31 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan
Approved by :

( Thanakul Petchurai )

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.
GEinclatee= CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VCo6SP0014
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-5P-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometri¢ accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on A 75-01,ASTM E925-02

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

Material Ref. type Due D
RM-HL 01/11/2024

RM-DL 28 02/11/2024

' lter RM-1N2N3N 13877 03/11/2024
dichromate solutions ~ RM-0204060810 14204 02/11/2024

g KI-0701-001 08/04/2024

3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology NIST.

(Without adjustment)
Material upe” ing
(nm)
278.3 %
0.16 2.00
RM-HL 0.16 2.00
0.16 2.00
0.16 2.00
0.16 2.00
RM-DL
865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ORISR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration : Photometric Accuracy

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :30f3

(Without adjustment)
Wavelength _. Nominal Certified UUC* Reading Error Uncertainty k
S (nm) ARIESN Absorbance (A)  (A) +(A) Factor
20360 1.0 I 0.0047  0.0031 2,00
N 440.0 29914 07 0.0032 2.00
2 29381 0.5 0.0032 2.00
§ 29360 1.0 2.00
= 546.1 29914 0.7 2.00
E 20381 05 0.5073 2.00
Z 29360 1.0 1.0222 ]
é 590.0 29914 0.7 0.7237 0.7234
g 29381 0.5 0.5361 0.5360
= e 29360 1.0 0.9753 0.9775
635.0 29914 0.7 0.6910 0.6910
29381 0.5 0.5211 0.5210
Msterist {EERSEEEiuton  Certied  UUC* Reading Errer |
(nm) (mg/l) Absorbance (A)  Absorbance (A) _ (A)
s 20 0.2422 0.2462 2,00
Z 40 0.4866 0.4900 2,00
g 235.0 60 0.7414 0.7390 2.00
z 80 0.9858 0.9871
Z 100 1.2442 1.2480

UUC* = Unit Under Calibration

Condition of this result of calibration :

Resolution of Wavelength Mode :
Resolution of Photometric Mode  0.0001 A
Parameter Setting

Measurement Mode Wavelength, Absorbance
Wavelength Scan 1100 nm-190 nm
Scanning Speed 7.5 nm/min

Data Pitch 0.1 nm

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

Model Lambda 25 8/N 5018141230

Stray Light** UUC* Reading at 220 nm

Transimission T(%) Absorbanee(A)
0.0111 3.9564
**Specific Acceptance :

Transmission = 1.0 T(%), Absorbance = 2.0 A
*Stray light not TIST Aceredited

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

QF-TS12-04-4-020664

End of Calibration Certificate
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PerkinElmer ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PerkinElmer
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 4, 2024
Recommendation Recertification SERIAL NUMBER 077C7042401 DATE TESTED January 4, 2024

Address : 7 Soi Phaholyothin 24 Period 6 Months

=

MECHANICAL CHECKS

Paholyothin Road Recertification ‘IZ.)ue: July 4, 2024 A Inspect and lean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 6, 2023
- B. Inspect and replace as necessary, all torch components including the RF coil.
User Name: K.Phenpha Viphasthawat Visit Number: 20f 2 P P Y p including i
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER B. As reqiured, check and replace all purgefilters.
OPTIMA 5300DV 077C7042401
C. Recheck optical alignment.

TESTED EQUIPMENT

CALIBRATION NUMBER

3. COOLING SYSTEM CHECKS

P

IPV Methods A. Perform preventive maintenance on chiller.

HEH
>

B. Flush out the chiller every year.

TEST STANDARD USED PART NUMBER EXPIRATION DATE

4. PERFORMANCE CHECKS

Multielement Standard N069-1579 December 30, 2024

Wavecal Solution N058-2152 March 30, 2024 A. Torch View Alignment.
VIS Wavecal solution N930-2946 February 28, 2024 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2024

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 2 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer ' )
PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL o
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 4, 2024
PARAMETER SPECIFICATION FINAL VALUE SERIALNUMBER  077C7042401 DATE TESTED  January 4, 2024
Spectral Resolution : UV As 193.696 nm <0.007 0.00529 Remarks :
Ni 231.604 nm <0.008 000672 Commissioning follow as commissioning performance sheets.
Ni 341.476 nm <0.012 0.00793
Spectral Resolution : VIS La 408.672 nm <0.020 0.01588
Ba 455.403 nm <0.025 0.02280
Precision
As 193.656 nm % RSD <1.0 0.92 %
Zn 213.856 nm % RSD <1.0 0.95 %
Mn 257.610 nm % RSD <1.0 0.75 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm %RSD <10 __ 0468 % This is to certify that the above tests have been perfomed and the configuration tested
Ba 493.408 nm % RSD <1.0 0.37 %
meets
Detection Limits : Axial TI  190.080 nm 3(sd) 19.99 ppb |:| q ‘ ;
—_— oes not meef
As 193.696 nm 3(sd) 26.66 ppb
Pb 220.353 nm 3(sd) 1.81 ppb the PerkinElmer Specifications listed on this certificate.
Detection Limits : Radial As 193.696 nm 3(sd) 38.21 ppb This certificate does not modify PerkinElmer's standard terms and condition of sale,
Zn 213.856 nm 3(sd) 248 ppb including warranty terms.
Mn 257.610 nm 3(sd) 0.59 ppb . .
La 379.478 nm 3sd) o2 e Service Department-PerkinElmer Ltd.
Ba 455.403 nm 3(sd) 0.13 ppb
Ba 493.408 nm 3(sd) 1.08 ppb Authorized Representative:
BEC : Axial (BX500)/(S-8)  Cd 226.502 nm <150 ppb 141.47 ( Mr. Wiphan Promiumda )
Service Engineer
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 29.04 &
Page 3 of 4
Page 4 of 4
PerkinElmer Scientific (Thailand) Co., Ltd. PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office 290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office



PinAAcle 900T Preventive Maintenance (PM)
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Company Name: S.P.S. Consulting Service Co. Ltd.
Perkincl ; Addr
er 'nE mer €55 . 7, Soi Phaholyothin 24, Phaholyothin Road , Ladyao, Khet Jatujak,Bangkok,
For the Better (Instrument Location): 4]
Serial Number: PTCS14111103 PM Number: 10F2
Cflstomq o K PHENPA Telephone Number:
(if applicable):
Customer Support WIPHAN Service Order WO-02602325
Engineer Name: Number:
- Date PM Performed: 04-Jan-2024 Next PM Due Date: 04-Jul-2024
1 n C e (DD-MMM-YYYY) (DD-MMM-YYYY)
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370143 Rev.8 A January 2018
v PerkinEimer’

Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900T 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 an

Company Name: SPS Consultlng SerVICe CO’Ltd language withF;ut the prior;, written perrr:/ission gf PerkinEImer}l Inc. Copyright © 2013 PerkinElmer, Inz.

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.

Instrument Location: = AAS Room

Instrument Serial No.: PTCS14111103

Date: 04-Jan-2024

IPinAAcle 900T Preventive Maintenance (PM) Page 1 of 9 I




Component List

Additional Tools Required for PM

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

(:fa :):I?:;:; r) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MG0-252
N1013002 1.0A Neutral density filter 1 MG2-358

0??\119(;006750229 Electronic Flow Meter 1 N/A
B0505495 Test Jig 1 N/A
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 1-2416--040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

(Tfa :p:;:;:;r) Description Quantity
B0501696 Fan Filters 1
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) | N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 1
N9301714 Replacement Acetylene Filter Cartridge 1
TH001022 Replacement Air Filter Cartridge 1

Additional Reagents and Standards Required for PM
([i’fa:p:\:lli‘::zre") Description Quality Batch/Lot # Da?;p(:::w)
N9300183 1000 mg/L Copper Standard AR 26-87CYUY1 | 30-Jan-2024
N9300244 GFAAS Mixed Standard AR 58-142CRY1 30-Oct-2024

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

Part Number . n Expiration
N ) Description Quantit Batch/Lot #
(if applicable) P v / Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
IPinAAcle 900T Preventive Maintenance (PM) Page 2 of 9 I
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] Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥ Check auto sampler operation.

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

Use (¥ ) to check off those steps in the checklist that have been completed. |/ Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

Procedure Checklist

1. General: 4l Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
¥ Review the instrument performance with the customer and document any recent necessary.
problems.
¥l Inspect the customer log book and make any appropriate PM entries. 4. Electrical:
¥ Perform general inspection of system for cleanliness. 1 Inspect PC boards. Clean if necessary.
v Carefully check all internal and external cable connections.
2. PClnstrument Software: ¥] Check instrument firmware revisions upgrade to current levels (if necessary)
¥ Instrument Software user files/databases archived, packed, and/or deleted as needed. ¥1 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.

3. Mechanical:

5. Optics:
¥ Inspect and clean all fans and filters. Replace filters if necessary
O Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all ¥ Inspect and clean the sample compartment windows, if needed.
quick connects. Replace the Y connector, P/N 09921079, if needed. ¥l Inspect and clean the furnace windows, if needed.
¥] Clean exterior of the instrument. 4 Inspect and clean the GFTV camera lens, if needed.

| Inspect optics. Clean or replace if necessary,
3.1 Flame Technique
¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the 6. Gasses:
Hardware Guide.
¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification
¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥ Check the drain system for signs of wear. Replace worn or damaged parts.
¥ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

[ 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. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

3.2 THGA Technique Parameter Specification Test Results Pass/Fail
4l 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 Flame Sensor Air/C;H, Flame correctly shuts down Active Passed

Apiezon L grease, P/N 09905148 Drain Sensor Air/CyH, Flame correctly shuts down Active Passed
4l 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. Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
4l InspecF the graphite tube and clean the'contact cyhnders. Replace if necessary. T Ry Sa— TG4l Flme sy s clow Active Passed
¥ 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. Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
¥ Check furnace open/close function.

i i i iewi i i hoosing Ni i h i .

4 Verify the operation of the GFTV Camera for proper operation and viewing alignment in the Burner Head Sensor sl Nies CHER 5 i ekt Active Passed

should trigger an interlock shuts down

furnace camera Tube View window. Align if needed.

¥1 Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

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

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

I PinAAcle 900T Preventive Maintenance (PM) Page 4 of 9 I I PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9 I




8. After PM Performance tests [Flame]: 8.6 AA-BG Baseline Noise with Arsenic

8.1 Detector Linearity with Barium Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Description: Ensures that the detector is linear in the Visible Range.
i Parameter Specification Result: Pass/Fail
Parameter Specification aticaelales Test Results Pass/Fail P EEliE ass/Fai
at 553.6 nm (Abs.)
iati <0.005
1.0 A ND Filter + 5% from Cert. 0.1789 Passed Standard Deviation 0.0013 Passed
0.2 AND Filter +5% from Cert. 1.0186 Passed o
8.7 Flame Sensitivity

8.2 Baseline Noise at 1.0 Absorbance with Barium Description: Instrument Sensitivity checked against Copper standard.

Description: Ensures that a high absorbance will not produce excessive noise. L .
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail
Parameter Specification Results Pass/Fail 5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
e . B >0.250 Abs.
Standard Deviation <0.010 0.0017 Passed 2 mg/L Sensitivity HS Neb (if applicable) 0.4241 Passed
8.3 AA Baseline Noise with Copper 9. After PM Performance tests [THGA]:
Description: Check baseline noise. 9.1 Furnace Gas Flows
Description: Ensures the flow rates are within specification.
Parameter Specification Results Pass/Fail
Parameter Specification Test Results Pass/Fail
Standard Deviation SQoen 0.0001 Passed
Internal Flow Rate 250 mL/min + 25 mL/min 251 Passed
X . External Flow Rate 100 mL/min + 10 mL/min 102 Passed
8.4 D, Background Compensation with Copper
Description: Verifies the instruments ability to compensate for Background absorption. 9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
oo Parameter Specification Results Pass/Fail
Standard Deviation = 0.0084 Passed
Baseline Noise <0.005 Abs. 0.0008 Passed
8.5 AA-BG Baseline Noise with Copper Standard Deviation Soews 0.0003 Passed

Description: Ensures that background correction does not produce excessive noise.
9.3 Chromium Characteristic Mass and Precision

Parameter Specification Results Pass/Fail Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.
Standard Deviation <0.005 0.0004 Passed
Parameter Specification Results Pass/Fail
Cr mg Results <7.0 pg/0.0044 A-s 6.2 Passed
Precision S20% 0.61 Passed

I PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9 I I PinAAcle 900T Preventive Maintenance (PM) Page 7 of 9 I




9.4 Copper Characteristic Mass and Zeeman Ratio

Additional Comments
Description: Calculate the characteristic mass using the characteristic mass tool and
check the Zeeman Ratio.

Additional Comments Regarding the PM

Parameter Specification FeEnlls Pass/Fail B Atomic Signal (Peak area)
Zeeman Ratio ~ Atomic Signal (Peak area) + Background Signal (Peak area )
Cu mg Result <16.5 pg/0.0044 A-s 136 Passed
T R 0.52 +0.04 0.544 Passed 0.1602
10. Review: 02940

¥l 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.

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900T
have been completed.

This PinAAcle 900T Passes €1 Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative Date:
04-Jan-2024
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
04-Jan-2024
(DD-MMM-YYYY)
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Personal Pump Calibration Report

_ USHM (99.W.109. AaUFAM wasid e

Callbrated by :

Approved by :

g
g S P.8. CONSULTING SERVICE CO., LTD.
B 7 wavwwalniu 24 ounmmalody wwisauma waa§ng rpumme 10900
4?% ﬁ,&’ 7 Sal Phah 24, Phaholyothin R, Jompal.  Bangkok 10900
* Bl Tel ; (662} S30-4370-72 Fax  (662) 5134221, E-mal : sale@spscon.cam. www.spscon,com
[ Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowrneter | | Model : Defender 510-H SN 136164
Environmental Conditions
Temperature . 25 LS | Ye
Fressure . 1010 + 15 rmamibar
Persanal Pump Data Callbration Data
Flaw Ret drallroin) Value From Calibration Curve
Mo Brand Model Serlal No. Date Satting Actual (Q stad)
1 2 3 1 2 3 y R
Ran SKE 220-PCXRA 612753 05/01/2020 1,000 1,500 2,000 1,001 1,502 2003 1,013 - 23923 0599
Aay SKT 224-PCHRA 526190 05012024 1000 1,500 2,000 S92 1,508 2001 1.016x - 31995 0359
Raz SKC 224-PCXRE 626453 03/01/2024 1,000 1,500 2000 958 1,898 1,999 1.000x - 2397 1.000
Ra3 SKC 22-PCxRa 626123 [ el (Krili] 1500 2000 1,003 1,500 2005 1012 - 20895 0999
Rag Sk 220-PCHRE 602753 05/01/2029 1,000 1,500 2000 1.002 LAGE 1,893 0555 + 3.007 L.oon
] SKL 220-FOXA 426137 03012024 1,000 1,500 2000 552 1,505 2,002 1.039x - 37144 093 |

Calibration Method : Dry Cal Primary Flowmeter —l |_ Model : Defender 5104 S 136164
Environmental Conditians
Temperature 25 + 3 Ye
Pressure 1010 £ 18 mimbar
Personal Pump Data Calibration Data
Flaw Rate (ml/min)
Na, Brand Model Serial No, Date Setting Actual (3 std.) Yaluse From Calbuanon Cune
1 2 3 1 2 3 y A
oL s 224-PCHRA £0267 03012028 1,000 1500 2,000 92 1,508 2,005 1.008x - 15012 1000
RO2 SKC E24-PCXRA £26450 0440172024 1,000 24000 3000 396 1895 1,950 0989% + 12189 1009
RO3 SKC 224-PCARA 91592 04012024 1000 1 2,000 1,004 1,500 2004 L5 -22738 09w
AL KL Z20-PLATM &91672 D1/ 2028 1000 1.500 2000 996 1492 1,955 099K - 2002 1000
DS SKE Z24-PCYRA T9BATY 03012024 1,000 1,500 2000 593 1,507 1,999 1013 - 29199 0953
ROG SKC 220-PCARA TYBASS 090072020 1000 150 2000 T 1498 1955 1002« - £760 1
RIT SKEC 220-PLKRG TREAED D52 1000 1.500 2000 s 1492 1,999 1008 - 16153 1000
RI& SKC 224-PCHRS 833215 050872020 1,000 1500 2000 1,0z 1,300 2,005 09992 + 3725 1400
e SKIC 220-POYRA 030650 o5/01/2020 1000 1504 2000 291 1,504 2,001 L018x - 36179 0959
RID SHE 220-PCRRA 091765 03012024 1000 1.500 2000 997 1511 1,954 1.600% « 0493 000
Ril SKC 228-POXRA D91TES D4/0L2020 1000 1500 2000 1.000 1450 2002 1012 - 24002 0959
RL2 SkC 22a-pCEm 0915638 ORHI20 1000 1500 2000 94 1,500 2,000 1003« - 7.698 1.000
R13 Sk 226-POAAL 091636 T/0L/2024 1,000 1,500 2000 1,002 1,501 1991 0.589¢ + 16781 1
R14 SKC 2208-FLXAG 09176 030102 5000 1,50 2000 954 1501 1909 1078x - H252 0099
R15 SKE 226POXAE 529457 O30L2020 1,000 1,500 2000 1,001 1,500 2p0a 1.006x - 11,543 1000
Hig SKC 228-POHRE G964 501/2029 1,000 1550 2000 953 1,495 198 D.999% - 3450 1000
it Sk 274-PCXAE 529605 04/01/ 20129 1.000 1,500 2000 955 1503 20M 1,045 - 30.890 0599
R 5K 220-PCARE 565756 00,01/ 2023 1,000 1,500 2000 951 1,498 1,598 1001 - 6 800 1,000
Rz L 220-PCxAB SH6B0E /0L 1,000 130 2,000 1002 1453 2000 LOT0x - 2772 b
R SKL 220-POXRE 520089 05/01/2024 1,000 1,500 2o 951 1,500 2003 1.020x - 35350 0952
R21 220-PCHAB B65TZE 43/01/2024 1,000 1,500 2000 958 1,495 1,559 1.000% - 3937 1000
Rz W Z20-FCHRE TOTE4 03/01/2024 1,000 1,500 2003 1.003 1500 2008 1005 - B.59% 100
R25 S Z20-PCHRAE 761067 WL/ 028 1,000 1,560 2003 958 1,401 1,991 0.993x + 3358 000
Rza W 220-FCHRD TO7ES3 Q440172004 1,000 1500 2000 954 1,508 2000 L00Ex - 16660 0.99%
RS b ZIM-FCHRE 761052 04/01/3024 1,000 1500 2,003 01D 1206 1,995 0085 +21199 1
26 e 224-PCXRE TOTS56 04/01/2024 1000 1,500 2003 1002 1.500 2005 1030k - 16732 000
RET L 224-FCKRE o308 03002024 1,000 1,500 2,000 9595 1,50 2002 1.007x - 16201 1000
R28 L 220-PCKRB 70743t 05/01/2024 1,000 1500 2,000 000 1501 2002 1.010x - 19878 Q9%
i W 220-PCHRE ToTa02 050142024 1,000 1,500 2000 1003 1894 1,989 0.586x + 16137 1000
R3O SHC 220-PCHRE 092811 05012024 1,000 1300 2,000 100 1493 1593 0.903x + 1371 1.0c0
Rit W 224-PONRA 053183 05/01/2024 1,002 1500 2000 1,001 1,501 2000 1002« - 2800 L0
iz HE 224-PXRR BTI95 05/0172028 1,000 1,500 2,000 958 1,591 1993 0956 + 0135 1,000
R33 K ZM-PCKRA 626250 030142003 1,000 1,500 2,000 o5 1,502 2,000 1,015 - 32,298 0599
a3 S 220-PEXRA 26131 030142024 1,000 1,500 2000 1,602 1,299 2,004 1.007% - 12157 L0C0
R33 *C 220-PCRRS TTAED 0/012024 1,000 1500 2000 999 1433 1595 0,958 + 098 1000
R3& SHC 224-PCREE Toaah 047012024 1,000 1500 2000 L.00a 1498 200 LO0%x - 1E630 oy
RIT HE 220-PCARA 707432 044012028 1,000 1,500 2000 956 1489 2000 1.000x - 1827 1.000
i S 224-PCXRE 07348 0wz 1,000 1,500 2003 957 1500 2002 1003 - 7.E89 1000
A38 HC 224-PLHRS TE1095 030172028 1,000 1,500 2,000 1,001 1,297 15098 2,958 + 1193 1400
Calibrated by ; Approved by
(e A Dangkiom )
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Personal Pump Calibration Report

Calibration Method : Dry Cal Prirmary Flowmaeter

Model : Defender 510-H

S/ 136164

Calloration Method : Dry Cal Primary Flowmeter

Model : Defender 510-H

5/N: 136164

Environmental Conditions

Environmental Conditions

Temperature 25 + 3 ‘e
Pressure 1010 x 15 mimbar
Personal Pump Data Callbration Data
Flow Rate {ml/min}
No. | Brand | Model |SeralNo.|  Date Setting Actual (@ st Yty From Colomian Gure
1 2 3 1 2 3 ¥y W
ARG SKC 220-PCKRG 612753 06/04/2024 1,000 1,500 2,000 998 1459 1597 1011 - 23404 0999
a1 SKC 220-PCXRA 626140 05/04/2024 1,000 1,500 2,000 493 1507 1,590 1013 - 27,248 055
R4z SKC 224-PUXRA 626053 D2/04/2028 1,000 1,500 2,000 1,000 1,455 1,998 0968x + 1113 1.000
A3 SKC 224-PCKRS 626129 08/04/2024 1,000 1,500 2,000 1,004 1503 2,008 1.010x — 18788 055
fda SKC 278 FCHRA 602753 05/04/2024 1,000 1,500 2,000 1,008 1,854 1,592 0.993x + 5576 1000
Aas SKC 228-FURRS 626137 09/04/2024 1,000 1,500 2,000 394 1507 2,008 1911x - 21270 1000
Ra7 SHC JMPCHRA | ALES234 0B/04/2024 1.000 1,500 2,000 393 1.509 2,001 1014 - 28880 0599
R48 SKC 224PCxRA | AL292s3 0B/14/2028 1,000 1,500 2,000 1,000 1,494 1,999 0.999x - 0168 1000
LT SKC 220-POXRe | Alavied 0B/A4/2024 1,000 1,500 2,000 1,003 1,501 2,005 1012x - 21059 LER]
RSO SKC zpa-poxpe | A1292E2 DBADA/2024 1,000 1,500 2,000 1,002 1,456 1,593 0955 + 2808 LH0
A51 SKC 2Ea-FoxRd | Atl29zea D/04/2024 1,000 1500 2,000 995 1,505 2,002 1.005% - 10,182 1000
Callbrated by : Approved by :

M, Adul Dangilom)

Temperature 25 + 3 25
Fressure 0o + 15 mimbar
Parsonal Pump Data Callbration Data
Fhep Pt St Value From Cal Curve
Mo, | Brand Model Serfal No. Date Setting Actual (Q std.)
1 2 3 1 2 3 ¥ [
ROl SHC 230-PCKRA 602967 DA/ 20 1,000 1,500 2,000 590 1,506 2000 1009 - 15,012 1000
Rl SKC 224-PCHRA 26450 4704/ 2024 1000 2,000 3,000 579 1,897 1,969 0585 + 13548 1000
RO3 SKEC 22-PCNAY 91592 AT 2024 1L.oo0 Lsoo 1,006 1058 2,005 LOE1x — 21963 e
R4 SHT 220-PCHAS 191672 RN 1000 1,500 2000 598 A9 1,985 ] 1000
ROS SKC 2EPCRRG THAATD 000/ 2020 1000 1,500 2000 F95 1.508 1,998 Lt - 23096 D959
D& SKC 224-PCXAG TR8a58 050442020 1,000 1,500 2,000 598 1500 1,997 1001x - 5085 1000
ROT SHE 22-FCXRA TeBaen L2A0a/2024 1,000 1,500 2,000 o9 491 2002 L009x - 11,230 Loco
RiE SKC 230-PCRRS BE3215 08/00/2020 1,000 1,500 2,000 1,010 1,502 2,007 1001x 4+ 0,255 1.000
RIS SHT ZH-PORRL 039650 05/00/2024 1000 1,500 2,000 a9 1,503 2,003 1.017x - 34105 998
Ri0 SKC 220-FCHRY 051763 5002024 LI00 1500 2000 29 1497 1,998 L001x - 3,525 LI00
R1l SR 204-pCERA 091763 L5202 1,800 1,500 2,000 1008 1,501 a0m 1.010x - 21.251 o559
A1z SKC 220-PCXAS 091568 04/08/2024 1000 500 2,000 597 1500 2002 1.008x - 9019 1,000
a1y SKE Z2-PTERG 071638 080072024 1000 1,500 2,000 3 503 1,953 0.900e+ 13944 1,000
Rid S Z20-PCHRY 091764 0/0A/2020 1,000 1500 2,000 395 501 1,998 1.013x - 27699 0999
RS S 220-PCXRE 529457 000/ E124 1,000 1,500 2,000 1,002 1,501 2,005 1.005% - 8870 1009
R16 ST Z2-PCHRE 529603 08/04/2029 1,000 1,500 2,000 bl 1497 1,955 000 - 4.257 Lo0g
Ri7 S 220-PCXRE 59545 GdA00/2024 1,000 1,500 2,000 597 1,507 2,008 101 - 23233 0999
RiE SE 220.PCXRE 66756 QRA/2029 1,500 2,000 a2 1,099 1,999 1002% - 1159 1000
[t e Z20-PCXRE S56E02 /002024 1,500 2,000 1,002 1497 2,002 1011 - 20211 0900
2l KT 224-PCHRE 529089 D8/00/2024 1,500 2,000 534 50 2,002 1013« - 20274 1000
A2 ST 220-PCHRE 65728 0400/ 2029 1,500 2000 1,0 1496 1,958 0595 - 1,260 1000
R SHC F24-PCHRE ToTd4a 0440072024 1520 2000 01 1,501 2,004 1.006x - 10.908 1.000
R23 S Z24-PCKRE TeL067 40072024 1,000 1,500 2,000 b 1493 1992 0.9%94x + 2830 1000
Fz2g S I29-PCARE TOTEe3 02/04/2024 1,000 1,500 2,000 o 507 1958 1.006x - 18.486 0999
25 SHE Z20-PCXRE 71052 (90472020 1,000 1,500 2,000 1,009 1,494 1,954 0987x + 17552 1000
R2& ST 220-PCXRE TOTR56 D800/ 2029 1,000 1,500 2,000 1,003 1500 2,008 L009x - 15534 0999
ma ST Z20-PCXRE 707398 500/2020 1,000 1,500 2,000 795 1502 003 1008z - 17,058 i
28 SKC 225-PCXRA ToTa8t WA0/2024 1,000 1,500 2,000 1,003 1500 jota 1.012% - 22471 nags
29 SHC 229-PCXRE ToTag2 JEATA2029 1,600 1,500 2,000 1005 1495 1992 0.987x + 18057 1000
R3} S 220-PCXRA 093E11 0%/00/2024 1,000 1,500 2000 o9 1494 1,995 0997« 0921 1200
Fal SKC 220-PCXRR 053183 04/08/2024 1,000 1,500 2000 1,002 1,500 2,001 1.00tx - 1.723 1460
F3z SHC 220-PCHR3 &TL550 050072024 1,000 1,500 2000 98 1502 1,996 0997x + 3018 1000
23 KO 220-PCHRY 526251 /0072024 L.00a 1500 2000 o3 1,499 2001 1.010x - 22357 0509
R34 SKC 220-PLXRA 626131 04/00/2020 1,600 1,500 2000 1,000 1,500 2,005 1,008 - 154071 1000
5 S 220-PCXRE ToTas0 08002029 1,000 1,500 2000 Gl 1,856 15996 0997x + LETL 1000
34 SKC 225-PLYPA T0TaaE Q202020 1600 1,500 2,000 1002 1,59 000 100 ~ 20,345 5559
RE7 SHC 224-PLXRS L] 400/ IR L0030 L 2000 998 1437 1,599 9975 + 1683 1.000
A3 SHC 224-PCXRA TaT4A9 0d4/00/2024 1,000 1,500 2000 L] 1,489 2,000 1.000x - 3701 LO00
F3 SKC Z20-PCKRA 761095 09400/ 2024 1000 1,500 2000 1,002 1456 1593 0.996x + 2587 1.000
Callbrated by : Approved by :

L L LR




_ 3 wa.fl.ad. Aoudade wedia Siia
£8.P.S. CONSULTING SERVICE CO., LTD.
7 24 § 1

#g;' PRREET T 1903 NYUNWY 10800
N o, S 7 Sod Phaholyotnin 24, Phaholyolhin B Jompol, Chatuckak, Sangeok 10900
R Ted : (B2} B3S-30-72. Faw ; (662) 5131221, E-miil : Sole@S600M.000M Wi, 555000 C0m

[y
ot WL
%

- -l g - o
U3HY (Dd.W.10d. ABUNRAN 1EaSId iNe

iS.F’.S.r CONSULTING SERVICE CO., LTD.
7 uza 165

imwagdng njanm 10900

T Sol Phabolyolnin 24, Phaholyoinin Ad.. Jompel. Chatuchak, Basgkok 10800
Tel | (662) S3G-U3N-T2, Fix {662} 513-1221. F-masd : snles@spsnn, com.. ww.spsron.com

[ Fotameter Calibration Report {(For Personal Pump High Flow Adjust)

Rotameter Calibration Report (For Personal Pump High Flow Adjust)

I Callbration Method : Dry Cal Primary Flowmeter l | Madel : Defender 510-H

SN 136164

Calforation Method ; Dry Cal Primary Flowmeter

| Model | Defender 510-H

SN D 136164

Catibration Data

Calibration Data

Rotamater Data Callbration Data
Flow Rate [mil/min}
Walue From Callbration Curve
No. Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 ) 3 ¥ g
101 Crryer VTB-65 03/01/2024 500 1,000 2,000 s017 951§ 1980.7 1.000x — 1RSD 095
HR02 Dwyer VFB-65 04/01/2024 500 1,000 2,000 5006 9994 1568.7 1.001x - 2909 1.000
HF03 Dieyes VFE-53 LE0L2020 500 1,000 2,000 5017 9503 1537.7 09931 + 3830 1.000
104 Diwayer VFB-65 034012024 500 1,000 2000 968 9922 20165 1.007% - 11.486 L1000
H-Fs Droryar VFB-65 044012020 500 1,000 2,000 AL §E25 19907 10G2x - 4.797 1,000
-8 Droiyer WFB-65 05/01/2024 500 1,000 2,000 505.2 9554 1982.4 09992 - 1,303 0,595
Callbrated by : Approved by :
1 URAFACIUL Laingwiar) T L . |

Rotamueter Data Calloration Data
Flow Rate (ml/min)
Value Frarn Calibration Curve
No. Brand Madsl Date Flow Rate (Reading) Actual (Q std)
1 z 3 1 7 3 ¥ A
H-AOL Dwirer VF3-65 02/08/2024 500 1,000 2,000 5027 9954 1981.1 0.959x - 2801 0.9
H-ROZ Dhviyar VFE-65 04/04/2028 500 1,000 2000 5012 10007 19907 1.000x - 1.869 1.000
H-RAO3 Dwpyer VFE-65 04/04/2028 500 1,000 2,000 502.1 9937 19981 0,952« + 5811 1,000
H-RO4 (= VFB-65 Ger0as202a 50 1,000 2,000 {0 9938 20151 1.006x - 10,1496 1.000
H-ROS Diveyer VFE-E5 05/00/2024 500 1,000 2,000 5001 9953 18911 1001 - 1418 1000
H-ROE Dy VFE-65 05/00/2024 S00 1.000 2,000 5034 ] 16842 1600 - 2517 2998
Callbrated by Approved by ¢
LR




g WRET

_ U3HY (8a.W.(0d. Aaudai wedis e
£ 8.P.S. CONSULTING SERVICE CO., LTD.

W7 gaumnaindu 24 muuvwnn el unieeaime VAR NN L0800
ﬁaﬂ' 5“9" 7 S0l ®hahaolyothin 24, Phanolyothin Hd., Jompol, Chaluzhek, Bapgyok 10900
Ay Tl « (662} 8394370-72, Fac © (662) 5134271, Foriah : 5aleffSpscon.com., wersirsoan. com
| Rotameter Calibration Report {(For Personal Pump Low Flow Adjust) —I
| Callbration Method : Dry Cal Primary Flowmeter | | Model : Defander 510-H 5N 1 136164 |

Calibration Data

Rotarmeter Data

Calibration Data

Flow Rate (ml/min)
Value From Calibration Curve
Ho. Brand Model Date Flow Rate (Reading) Actual (O std.)
L 2 3 1 2 3 ¥ "

L-RO1 Dwviyer VEA-21 b3f01sz02 50 100 200 50.F 1010 043 D92 + 3.092 0.993
LRz Dvyer VFA-21 04/01/2020 50 100 200 501 1020 014 1.006x - 0,301 0.99%
L-RO3 Dresyar WEA-21 03/01/2028 50 100 200 50:1 100.2 023 1.013% - G678 1.000
L-fod Drveyer VFA-21 0370172028 30 100 200 50.2 100.9 wmiz 1.007x - 0,708 0999
LS Dreeyer WFA-21 0470172024 50 108 200 502 1010 0148 0.95% + 1.253 1.000
L6 Crviper VFA-21 95/D1/2024 50 100 200 5.0 100:2 023 1000k + DE3Z 1000

Calibrated by :

Appraoved by :

(Wr Addul Dangklam)
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| Rotameter Calibration Report (For Personal Pump Low Flow Adjust) |
| Calibration Mathad : Dry Cal Primary Flowmeter | | Model : Defender 510-H 5N : 136164 |
Calibration Data
Rotarmeter Data Callbration Data
Flow Rate {ml/min}
Walue From Callbration Curve
N Brand Model Date Flow Rate (Reading) Actual (O std.)
1 2 3 1 2 3 ¥ &

L-AoL Drviyer VFA-Z1 07/08/2024 56 100 200 503 014 2029 0953 + 2931 1.000

LAz Diiyes VFA-21 £4/00/2024 50 100 200 S04 1016 2010 1,005 - 0.238 0998

LAp3 Dwviyer VFA-21 CA0/2024 50 100 200 497 100:6 2027 1.018x - .64 1,000

LA04 Drayer WFA-21 08/04,/2024 50 100 200 0.6 1013 2008 1.005x —1.238 0.499

LA0S Dwiyer VFA-21 0A/00/202a 50 100 200 50.9 1015 2018 09920 + 1933 1060

LAD5 Dviyer VFA-ZL 05/04/2024 50 100 200 04 998 2019 1.002x + 0.80% 1000

Callbrated by : Approved by :
(Mr Acul Bangklol‘n]
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GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV(823/21044

Instrument Type : GC
Model : CP-3800
Serial Number : 00734

Organization : S.P.S. Consulting Service Co.. Ltd.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyso Chatuchak Bangkok 10900

Date : 09/08/2023

ELECTRONIC TEST
CPU
LCD TEST
VENT TEST

KEY ECHO TEST
DESTRUCTION RAM TEST

RUN CHROMATOGRAM TEST

Mpass
7 pass
M pass
M pass
™ pass

DETECTOR : Flame [onization Detector ( FID Channel Front)

INJECTOR :

GC CONDITION:
Column
Injector
Detector

Column flow
Makeup flow
Air flow
Hydrogen flow

Capillary Injector Model 1079

O rar
O rarL
O rarL
[ rarL
O ralL

80 °C hold 1 min., rate 20 °C/min. to 200 °C held 1min.

220°C
300°C

5 mL/min
25 mL/min
300 mL/min
30 mL/min

Column:Capillary Column CPsil 5CB 0.251D x 15 M

Sample: 1 pL Injection FID Test Sample 0.218 g/L C14.C15,C16 in hexane

SENSITIVITY TEST: C15. ( Areacount )=362972 Counts.

-y
EC

VARIAN

142

SERVICE DEPARTMENT

FR-SV-029 Rev. 04
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THAI UNIQUE CO., LTD.
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Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawali@thaiunique.com, Website : www.ihaiunique.com

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (pV) 1.47 < 50
Baseline Drift (%) 0.09 <1
Sensitivity ( S/N for C15) 19,600 = 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 ( %) 152 o
Retention Time C15( %) 0.01 < 05
APPROVAL -
Signature: _ s @
Engineer : Suwarot Trikainut %%m@%
Date : 09/08/2023
‘;J:;S 22
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
C15 Area 1 357,863
C15 Area 2 357,824
Ci15 Area 3 367,724
Cl5 Aread 361,724
C15 Area 5 369,724
C15 Area Average 362972
*% RSD(<5%) 1.52

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

less than 5 % for M | injecti To calculate the %RSD, select the C15 peak area 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 ﬂ!Pass | O Fail
Performance by %

Date 0alo8 2023 B W S
A
Comments -
Reviewed by | Date | O /0‘1 /202 3
<)
£ 1n
VARIAN SERVICE DEPARTMENT
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Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI15RT1 4.125
C15RT2 4.125
CI5RT3 4.125
CI5RT 4 4124
CISRTS 4.124
C15 RT Average 4122
*%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 caleulate 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 | O Fail %
(i1}

Perfi b | .
erformance by %4? @@
Date oalog12023
Comments -
Reviewed by | Date | o o ‘S’/ 202 3
A
?1?5 111
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S.P.S Consulting Service Co.,Ltd.

Sample 1D: fid std
Operator (Inj): Suwarot
Injection Date: (09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Std.

cistar\data\tudeal 2023\id\calfid202300 1, run

A=FID 10 V RESULTS

mVaolts I| :_: 13 €
o o
|
135
[0
75
50
25
0—
-15—
1 2 3 4 5 0 7
" o . Minutes
-
Peak No Peak Name Result () Ret Time Peak Area Sep. Code | Width 1/2
(min) (counts) (sec)
1 c14 ' 33.8385 3.520 359491 BB )
2 ['C15 | 33,4804 4.125 | 357863 BB 23
3 _Cl6 | 32,6143 | 4.699 344951 | BB 22
| Totals 99.9312 1062305
10f1

“ THAI UNIQUE CO.,LTD.

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

Sample ID: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Calc Date: 09/08/2023
Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj):

Calculation Tvpe:

VARIAN
Run Mode: Analysis

Peak Measurement: Peak Area

External Std.

c:\star\data\tuteal 2023Vfid\calfid202300 1 .run

A=FID 10 V RESULTS

%
Valts o Fd -
mVaolts 1 ll- 5 &
125
104
75
50
25
5 -
15 :
1 2 3 4 5 6 7
Minutes
Peak No Peak Name Result () Ret Time Peak Area Sep, Code  Width 1/2
(min) (counts) (sec)
1 cl4 [ 33.8385 | 3.520 362495 BB 12|
2 cis | 33,4804 | 4125 357824 BB 23
3 Cl6 326143 4.699 144951 BB 22
Totals 99,9332 1065270
10f1

THAI UNIQUE CO.,LTD.



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

Sample 1D: fid std
Operator (Inj): Suwarot
Injection Date: 09/08/2023
Cale Date: 09/08/2023

Run Time (min): 7,993

Workstation:

Instrument (Inj):

Local Disk

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Std.

c\star\data\tu\eal2023\fid\cal fid2023002.run

A =FID 10 V RESULTS

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

mWVaolis 5 = -
| g g
125
100
75
50
25
0
-15 -
3 4 5 6 7
~ Minutes
Peak No . Peak Name Result () Ret Time Peak Area Sep. Code = Width 1/2
(min) (counts) (sec)
T 33.8385 | 3520 362495 BR 2.2
2 | ¢15 33.4824 | 4.125 | 367724 BB 2.3
2 | €16 32.6143 4.699 354051 BB 2.2
Totals 99.9352 1085170
W THAI UNIQUE CO.,LTD. LOET

Sample ID: fid std

Operator (Inj): Suwarot o

Injection Date: 09/08/2023 v A R I A N
Cale Date: 09/08/2023

Run Time (min):  7.993 Run Mode: Analysis
Workstation: Lotal Disk Peak Measurement: Peak Area

Instrument (Inj):

Calculation Type: External Std.

ci\star\dataltu\eal 2023\fid\calfid2023002.run

A=FID 10 V RESULTS

Valts E4 -
mVaolts | g z £
125 I
1
V4]
75—
50—
5
0
-15 :
| 3 4 5 7
_ i Minutes
g g g
B -+ -+
Peak No Peak Name . Result () Ret Time Peak Area Sep. Code Width 1/2
(min) (counts) (sec)
1 cl4 33.4385 | 3.520 362495 BB 2.2
2 CIs ] 33.4824 | 4.124 361724 BB 2.3
3 _Cl6 | 32.6143 | 4.699 354991 | BB 22
_ Totals | 999352 1079210
H THAI UNIQUE CO.,.LTD. LORL



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

Sample ID: fid std 4 p
T
Operator (Inj): Suwarot <

Injection Date: 09/08/2023 v A R I A N

Calc Date: 09/08/2023

Run Time (min): 7.993 Run Mode: Analysis
Warkstation: Local Disk Peak Measurement: Peak Area
Instrument (Inj): Calculation Type: ExXternal Std.
c\star\dataitudeal 2023\fid\calfid2023002. run A=FID 10V RESULTS

mVols | | ? E E
1 |
125 |
|
100
75
50
25
o
-15
2 3 4 5 6 T
_ Minutes
5 0§ 3
Peak No . Peak Name Result () Ret Time Peak Area Sep. Code . Width 1/2
{min) (counts) (sec)
| cl4 : 33.8385 3.520 | 362495 BB 22
2 lcis _ 33.4824 4124 | 369724 BB 23|
3 Cl6 | 32.6143 | 4699 | 354591 | BB 2.2
Totals  99.9552 1087210

w THAI UNIQUE CO.,LTD. ALE

Agilent Technologies
Certificate of Analysis
FID-TCD Performance Evaluation Sample Kit
Agilent Part Sample Lot
Number: 5080-8842, 18710-60170 Number: 0006637856

This analytical reference material was manufactured and verified in accordance with an 15O 9001 registered quality system,
and the analyte concentiations were verified by an 180 17025 accredited laboratory. The certified value for each analyte was
determined gravimetrically.

Concentrations: A
n-tetracdecane 0.218 g/l (+ 0.5%) 0.033 wiw %
n-pentadecane 0,218 g/L. (+ 0.5%) 0.033 wiw %
n-hexadecane 0.218 g/L. ( 0.5%) 0.033 wiw %

Solvent: hexane
i

Calibrated Class A glassware and clean bottles were used in the manufacture of this standard, Balances used in the
manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSINCSL Z-540-1
and 150 9001,

L

Purities:
n-tetradecane 99.6%
n-pentadecane - o 59,
n-hexadecane 99%
hexane 20%

Typical Analytical Spectrum or Chromatography

GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexans
Cid Cis
" hexane 6

GC Conditinas:
Agilemt 689 GO
Calumn - Agilent 190910413
FIl { SPLITLESS
Carrier - 25 PS1
Oyem - 40 10 D0GH 25hmin

0 v AT [Simin

ol 2 min

J_

Date of release: 30 September 2021
Date of expiration: 31 October 2023

Monica Bourgeois
QMS Representative



Cortifieate

It is hereby certified that

Suwarot Trikainut

Has successfully completed the Application Training for
Basic Gas Chromatography and Sampler
Training Contents were:

Hardware Operation, Software Operation, Data analysis and

Troubleshooting : Model
CP-3800, 3900, 450-GC, 430-GC, 456-GC, 436-GC

At Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

. Pohtongkam

Service Manager




QUALITY CALIBRATION CO,,LTD,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-01352-3, Fax (662) BO9-4584
www.qcalibration.com
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23M2441
REFERENCE No : 6847]-1

EQUIPMENT

MANUFACTURER

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

PAGE: | OF2

www.qcalibration.com
CERTIFICATE No : 23M2441 PAGE :20F2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL XS105DU
MANUFACTURER METTLER TOLEDO S/N 11264225905
ID No BA 05/50 RECEIVED DATE 10-Mar-23
AIR PRESSURE 1010mbar = 1mbar CALIBRATION DATE 10-Mar-23
AMBIENT TEMPERATURE DGR RELATIVE HUMIDITY 49 9%RH = 10.% RH

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

XS§105DU

1126422905

BA 05/50

USED ITEM

5.P.5. CONSULTING SERVICE CO., LTD.,

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

+

; ATSAWIN Y,

§ 10-Mar-23

i 16-Mar-23

10-Mar-23

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

QUALITY CALIBRATION €O, LTD.

F-GOI0 REV (12

CONDITION OF THIS RESULTS OF CALIBRATION

. 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 E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT B2 15843 M23020145 02-Feb-25

o Ld

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
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. ZERQ SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (2) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20,00 20.00005 -0.00005 0.000067
50.00 50,0001 -0,0001 0.00011
100.00 100.0001 -0,0001 0.00019
200.00 200.0001 ~0,0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
R 4 2 50.0001
3 50.0000
2 5 4 50.0000
5 49.9999
OFF-CENTER LOADING 0.0001

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

THE REPORTED} UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUI

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

Pt



Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 s
www.qealibration.com o Wt

CALITRATION s

QUALITY CALIBRATION CO.,LTD. S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 SERA
0 ong, Bangkae, Bangko i%

CERTIEICATE No : 24M2227 PAGE: 1 OF 2
REFERENCE No : 72448-1

Certificate of Calibration

EQUIPMENT H DIGITAL BALANCE
MANUFACTURER 2 METTLER TOLEDO

MODEL 1 XS105DU

SERIAL No : 1126422005

ID No g BAO5/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO,, LTD.

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

CALIBRATED BY H ATSAWIN Y.
CALIBRATION DATE $ 08-Mar-24
APPROVED BY -

ISSUED DATE z 14-Mar-24
RECEIVED DATE : 08-Mar-24

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

F-GO10 REV 03

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

www.qealibration.com

CERTIFICATE No : 24M2227 PAGE20F2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL £ XS105DU
MANUFACTURER H METTLER TOLEDO SN $ 1126422905

11} No H BAOS5/50 RECEIVED DATE c (8-Muar-24

AIR PRESSURE £ 101 Ombar + 1mbar CALIBRATION DATE (18-Mar-24
AMBIENT TEMPERATURE t 25 E126 RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. 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.

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 M23020138 02-Feh-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

e

. THIS CERTIFICATE I8 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

|. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000055 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ &)
0.00 0.00000 0.00000 0.000065
.02 0.02001 -0.00001 0.000065
0.10 010002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1,00 1.00003 -0.00003 0.000066
2,00 200001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50,00 50,0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING ()
1 50.0000
3N 4 2 50.0000
3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

NOTE; THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,

END OF CALIBRATION REPORT
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ARCHEMICA

Certificate of Calibration

Aquion : Anion (ID#894)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

AQUION S/N : 190840059

AS-DV S/N : 190915235

for
@

S.P.S. Consultiﬂervice Co., Ltd.

ARCHEMICA 1AB

Operator Signature :___ | Date : Jul 3, 2023
(Mr.Nutdanai Laekhwan)

Applications Chemist

NGO XY (e
PR k@\ﬂfd e
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) %)
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WO-02612424/2024 WO-02612424/2024

| B

PerkinElmer ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PerkinElmer
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 4, 2024
Recommendation Recertification SERIAL NUMBER 077C7042401 DATE TESTED January 4, 2024

Address : 7 Soi Phaholyothin 24 Period 6 Months

=

MECHANICAL CHECKS

Paholyothin Road Recertification ‘IZ.)ue: July 4, 2024 A Inspect and lean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 6, 2023
- B. Inspect and replace as necessary, all torch components including the RF coil.
User Name: K.Phenpha Viphasthawat Visit Number: 20f 2 P P Y p including i
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER B. As reqiured, check and replace all purgefilters.
OPTIMA 5300DV 077C7042401
C. Recheck optical alignment.

TESTED EQUIPMENT

CALIBRATION NUMBER

3. COOLING SYSTEM CHECKS

P

IPV Methods A. Perform preventive maintenance on chiller.

HEH
>

B. Flush out the chiller every year.

TEST STANDARD USED PART NUMBER EXPIRATION DATE

4. PERFORMANCE CHECKS

Multielement Standard N069-1579 December 30, 2024

Wavecal Solution N058-2152 March 30, 2024 A. Torch View Alignment.
VIS Wavecal solution N930-2946 February 28, 2024 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2024

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 2 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office




WO-02612424/2024 WO-02612424/2024

| B

PerkinElmer ' )
PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL o
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 4, 2024
PARAMETER SPECIFICATION FINAL VALUE SERIALNUMBER  077C7042401 DATE TESTED  January 4, 2024
Spectral Resolution : UV As 193.696 nm <0.007 0.00529 Remarks :
Ni 231.604 nm <0.008 000672 Commissioning follow as commissioning performance sheets.
Ni 341.476 nm <0.012 0.00793
Spectral Resolution : VIS La 408.672 nm <0.020 0.01588
Ba 455.403 nm <0.025 0.02280
Precision
As 193.656 nm % RSD <1.0 0.92 %
Zn 213.856 nm % RSD <1.0 0.95 %
Mn 257.610 nm % RSD <1.0 0.75 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm %RSD <10 __ 0468 % This is to certify that the above tests have been perfomed and the configuration tested
Ba 493.408 nm % RSD <1.0 0.37 %
meets
Detection Limits : Axial TI  190.080 nm 3(sd) 19.99 ppb |:| q ‘ ;
—_— oes not meef
As 193.696 nm 3(sd) 26.66 ppb
Pb 220.353 nm 3(sd) 1.81 ppb the PerkinElmer Specifications listed on this certificate.
Detection Limits : Radial As 193.696 nm 3(sd) 38.21 ppb This certificate does not modify PerkinElmer's standard terms and condition of sale,
Zn 213.856 nm 3(sd) 248 ppb including warranty terms.
Mn 257.610 nm 3(sd) 0.59 ppb . .
La 379.478 nm 3sd) o2 e Service DepartmentPerkinElmer Ltd.
Ba 455.403 nm 3(sd) 0.13 ppb
Ba 493.408 nm 3(sd) 1.08 ppb Authorized Representative:
BEC : Axial (BX500)/(S-8)  Cd 226.502 nm <150 ppb 141.47 ( Mr. Wiphan Promiumda )
Service Engineer
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 29.04 &
Page 3 of 4
Page 4 of 4
PerkinElmer Scientific (Thailand) Co., Ltd. PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office 290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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NSC-TISI-TIS | 7025

"J";hTETH CALIBRATION 0037

NSC-TISITIS 17025
2:TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 110/0267
CALIBRATION CERTIFICATE
Submitted by : 8.P.S.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompel, 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 : Acoustic Calibrator Temperature :(23+3)°C
Manufacturer : Cirrus Relative Humidity : (50 + 15) %
Maodel :CR:515 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 92002

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

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

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

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

5. Pressure Transmitter Vaisala PTB202ZAD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjacr 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 : 22Feb. 2024

Date of Calibration 5 Mar. 2024 1 flv}

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-67/0304 MTC No. EEL. BP. 110/0267

Request No.
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 Qutput of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 2011Pa , 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) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 94.04 0.04 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.3 03 +15 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.70 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by :

(Mr.Weerachai Deechaiyae) (e
Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre

Ref: 2011267022200795002
End of Certificate 2/2

5 Mar. 2024
6 Mar. 2024

Date of Calibration

Date of Issue

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 unless written permission is obtained from the governor of TISTR,

FM.BLMTC.002 Hev.d

Head Office Office/Laboratory Office

35 Mu 3 Tarbon Khlong Ha, Amphoe Khiong Luang,  Sci 1€, Bangpoo Industrial Estate, Sukhurmvit Hoad, 196 Phahoryothin Road, Chatuchak, Bangkok 10800,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  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@tistrorth Websitewwwwtistrorth E-mail @ mitcatistr.orth E-mail ; sumaleegtistrorth

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 unless written permission s obitained from the governor of TISTR,

FM.BLMTC.00Z Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambaon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahomyothin Road, Chatuchak, Bangkoe 10900,
Changwat Pathumthani 12120, Thalland Amphoe Muang, Changwat Samutprakan 10280, Thaland  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-rmail : rumpalgstisetr.or.th Welsite www tistr.orth E-mail : mtca@tistr.orth E-maill - sumalesg@tistr.orth



NSC-TISI-TIS 17025
— CALIBRATION 0037

17-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0639 MTC No. EEL. BP. 39/0866
CALIBRATION CERTIFICATE

Submitted by : 8.P.8 Consulting Services Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phahoiyothin Read, 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 :(23+3)°C
Manufacturer : SVANTEK Relative Humidity : (50 + 15) %

Maodel : SV34 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 133137

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 8/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 Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
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 : 11 Aug. 2023

Date of Calibration 22 Aug, 2023 L 2&0

17<TISTR NST-TISITIS 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0639 MTC No. EEL. BP. 39/0866
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 Qutput of Unit Under Test = 114 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
Tvpe Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.53 -0.47 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
112 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) TECA0942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.39 +0.50 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Calibrated by : Approved by :
(Mr.Weerachai Deechaiyae) ypa)

Emmcalwnmmms Laboratory

Industrial Metrology and Testing Service Centre

Date of Calibration 1 22 Aug. 2023

Ref : 2011266081103 146002
End of Centificate 242

Date of Issue 1 24 Aug. 2023

The results relate anly to the (tems tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s abtained from the governor of TISTR

The results relate enly to the items tested/catibrated or value assigned.
Adwvertising the Repart/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.d

Head Cffice Office/Laboratory Office

35 Mu 3 Tamban Khlong Ha, Amphoe Khlong Luang,  Sei 1C, Banepoo Industrial Estate, Sukhurmvit Boad, 196 Phahonyothin Read, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thalland Amphoe Muang, Chanewat Samutprakan 10280, Thalland  Thailand

Tel, (66) 0 2577 9000 Tel (66} 0 2323 1672-80 e, 115, 116 Tel. (66} 0 2579 1121-30 ext. 5215, 5225, 5217
Fax. (66) 0 2577 900% Fax, (66] 0 2323 2165 Fax. (66} 0 2579 8592

E-rmail + rumpal@tistr.or th Websitewww tistr.orth E-mail + mtcgtistrorth E-mail ; sumales@tisir.onth

FMBLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tamben Khlong Ha. Amphoe Khlong Luang,  Soi 10, Banepoa Industrial Estate, Sukhumyit Road, 196 Phahanyotha Rosd, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thalland
Tel. (66} 0 2577 5000

Fax. (66) 0 2577 009

E-mail : rumpai@tistr.onth Website www.tistr.or th E-mail : mtcgtistr.or.th

Armphoe Muane, Changeat Samutprakan 10280, Thattand  Thailand

Tal, (66) 0 2323 1672-80 ext, 115, 116 Tel. (66) O 2579 1121-30 ext, 5219, 5225, 5217
Fax. [66) 0 2323 9165 Fax. (66) (1 2579 8592

E-mail : sumales@tistrorth
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Sound Level Meter Calibration Report
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ES.P.S‘ CONSULTING SER'

¥

WAIRTIS Mjinet 10900
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Noise Tose B_210-2/24

Nuoise Dose Meter Calibration Report

Aconstic Culibrator Pata

Traml [ CIRRIS | Mumber

Muddel | CR515 | Kerial No,

Acoustic Calibrator Data

AC-CRO1 /64

82002

Bramd |

SVANTER

| Nomber

Mludel |

Svad

Calibration Range |

114 dB, 1000 He

Due Date

| Serinl Moo

| Last Calibration

T
]
[ 22 August 2024 |

Calibration Duta

Sound Level Meter Data

Calibration Data

SLM No. Bramnd Mudel

Serial No.

Drate

Actual Reading [055]

Before Adjusiment After Adjustment

NMD-BOE SVANTEK SV-10415

BOB1E

D& April 2024

113.5 113.5

Avoustic Certified Value & Thailand Institote of Scientific and Technological Research { TISTR)

113.53+ 010 IR

Calibration Range | a4 di, 1000 He | Last Calibration 05 March 2024
Due Date 05 March 2025
Calibration Data
Sound Level Meter Datn Calibration Mata
SLM No. Braml Muoddel Serial No. Date ATel Reting 19
Before Adj After Adj

CR-BO3 Cirrus CRI1B1IE G301155 08 April 2024 4.0 84.0
CR-BE Cirrus CR1G1B G301151 08 April 2024 84.1 4.0
CR-B10 Cirug CR1B1B Ga01407 08 April 2024 f4.0 RN

Acovstic Certitied Value | Thailand Institute of Scientifie and Technologieal Research ( TISTR) 9404 + 0,10 4B

Calibwated by @ Approved by ¢

e, Addul Dangklom )

Calibrated by 5

ATELL SV AR

Approved hy
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NSC-TISI-TIS 17025
— CALIBRATION 0037

17-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0639 MTC No. EEL. BP. 39/0866

CALIBRATION CERTIFICATE

Submitted by : 8.P.8 Consulting Services Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phahoiyothin Read, 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 :(23+3)°C
Manufacturer : SVANTEK Relative Humidity : (50 + 15) %

Maodel : SV34 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 133137

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 8/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 Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
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 : 11 Aug. 2023

Date of Calibration 22 Aug, 2023 L 2&0

17<TISTR NST-TISITIS 17025

CALIBRATION 0037

THAILARD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reguest No. 21-66/0639 MTC No. EEL. BP. 39/0866

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 Qutput of Unit Under Test = 114 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 2
1/2 inch Bruel&Kjaer 4180 113.53 -0.47 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit

Type (Hz) (Hz) (Hz) [EC60942:2003 Class 2

1/2 inch Bruel&Kjaer 4180 1000.0 0.0 + 1.5 +2.0%
3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.39 +0.50 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
e
Calibrated by : Approved by ; 4%
Evawa
(Mr.Weerachai Deechaiyae) ypa)

Emmcalwnmmms Laboratory

Industrial Metrology and Testing Service Centre

Date of Calibration 1 22 Aug. 2023

Ref : 2011266081103 146002
End of Centificate 242

Date of Issue 1 24 Aug. 2023

The results relate anly to the (tems tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s abtained from the governor of TISTR

The results relate enly to the items tested/catibrated or value assigned.
Adwvertising the Repart/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.d

Head Cffice Office/Laboratory Office

35 Mu 3 Tamban Khlong Ha, Amphoe Khlong Luang,  Sei 1C, Banepoo Industrial Estate, Sukhurmvit Boad, 196 Phahonyothin Read, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thalland Amphoe Muang, Chanewat Samutprakan 10280, Thalland  Thailand

Tel, (66) 0 2577 9000 Tel (66} 0 2323 1672-80 e, 115, 116 Tel. (66} 0 2579 1121-30 ext. 5215, 5225, 5217
Fax. (66) 0 2577 900% Fax, (66] 0 2323 2165 Fax. (66} 0 2579 8592

E-rmail + rumpal@tistr.or th Websitewww tistr.orth E-mail + mtcgtistrorth E-mail ; sumales@tisir.onth

FMBLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tamben Khlong Ha. Amphoe Khlong Luang,  Soi 10, Banepoa Industrial Estate, Sukhumyit Road, 196 Phahanyotha Rosd, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thalland Armphoe Muane, Changeat Samutprakan 10280, Thattand  Thailand

Tel. (66} 0 2577 9000 Tal, (66) 0 2323 1672-80 ext, 115, 116 Tel. (66) O 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. [66) 0 2323 9165 Fax. (66) (1 2579 8592

E-mail : rumpai@tistr.onth Websitewww tistrorth  E-mall : micgtistr.orth E-mail : sumales@tistrorth
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Noise Dase R_210/24

Noise Dose Meter Calibration Report

Acoustie Calibrator Data

Brand I SVANTEK

SV34

Modlel L

Calibration Range 114 B, 1000 Hz

Nuithés SV 01/60 I

33137 |

Last Calibration 22 Aupust 2023 |

Serial No. |

Due Date 22 August 2024 |
Calibration Data
Sound Level Meter Dafa Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment Aflter Adjustment
NMD-B08 SVANTEK SV-10418 80816 08 April 2024 113.5 113.5
 NMD-BO7 | SVANTEK SV-1041S 80817 | 08 April 2024 113.5 1135
NMD-BOS | SVANTEK |  sv-10415 |  sosi1s 08 April 2024 i 113.5 113.5
NMD-R20 | SVANTEK $V-10418 70035 08 April 2024 1185 135 |
NMD-R22 | SVANTEK | sv-10a1s | 80801 08 April 2024 113.5 1185
_ NMD-R35 | SVANTEK SV-10418 80873 ____08 April 2054—_ = 113.5 113.5
Acoustic Certified Value © Thailand Institute of Scientific and Technological Research (TISTR) 113.53+ 0,10 dB

Calibrated by :
{Mr. Adul D;mg_kfum)

Approved by @
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CALIBRATION LABORATORY CO.LTD. & "iw

R
2110-11,14,55 Sof Prasert Manuklt 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ﬂaE—im i

ACCHRE

=S :
Tal. 02-578-0353-4 Fax: 02-578-2672  www.cablaboratory.com  E-mail:sale@caliaboraiory.com T TS
At | (T CALBRATION A
CLC i DIMERSIONAL MEASLAEMENY

Accredited ACDM-2814

1B0/TEC 17026

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE X LUX METER
MANUFACTURER EXTECH INSTRUMENTS
MODEL / TYPE i 407026
SERIAL NO. 5 AL052323/A.052323 [LUX-ROT]
CLID. NO. ? 252201553
JOB CONTROL NO. g 230725081564

CUSTOMER  : S.P.S. CONSULTING SERVICE CO., LTD.

7 801 PHAHOLYOTHIN 24 ROAD,, JOMPOL,
CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 31 July 2023

Report of calibration sereening must not be taken in part, Except complete, Without the approval of the Calibration Laboratory Co., Led,

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
31 July 2023

This Calibration Certificate the ir bility to national standards, which realize the unlis of measurement according to

the International System of Units ( S1)
Certificute No. Q23081564

F3-011-04/01-12 page | of 3

achecalibration

'

CALIBRATION LABORATORY CU., LTD. Q_\;K__é,/
Haempa

2110-11,14,55 Sai Prasert Manukit 28 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cakiaboratory.com  E-mail:sala@eal-laboratory.com _J"/,_f,/z:?:h;.v:- A
CLC .

Accredited ACDIM-2814

TEO/IRC 17020

REPORT OF CALIBRATION

NOMENCLATURE J LUX METER
MANUFACTURER 4 EXTECH INSTRUMENTS
MODEL / TYPE i 407026

SERIAL NO. i A.052323/A.052323 [LUX-RO7]
DATE OF CALIBRATION i 26 July 2023

DUE DATE OF CALIBRATION H 26 July 2024

ENVIRONMENT CONDITIONS :
Temperature : 23t 2 o% Relative Humidity : (551 15) %RH
PROCEDURE USED :

This instrument was calibrated under procedure No, CLC-CPEE-18 by comparison with Photometer/Radiometer & IHuminance

Sensor which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

Photometer/Radiometer & [luminance Sensor, Bentham Model ORMADD/DHA00OVL S/N, 27710,27585/3.

TRACEABILITY :
The measurements are fraceable to International System of Units (SI) , through Optical Test and Calibration Lid.

Certificate No, 144408/ABU, Due Date 03 April 2024,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 2,00 which for a normal distribution corresponds o 4 coverage probability of approximately 95 %.

1t has been evaluated according to the "Evaluation of the Uncerminty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23081564

F3-011-04/01-12 page2of 3

@checalibration



CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukil Rd., Ladphran, Bangkok 10230

Tal. 02-578-0353-4 Fax: 02-578-2672  www.caklaboralory.com  E-mail: {abioratory.com

CLC

Accredited
IS0/TEC 17035

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
CALIBRATION DATA

LUX METER
STD Applied  ux ) DUC Reading { lux ) Correction { lux ) Uncerminty + (0 of rdg. )

100 102 -2 2.6

200 204 -4 26

300 304 -4 2.6

1000 1000 0 2.6
2000 1951 +49 16
3000 2950 +A0 36

Note. The Scope of Acerediled ANAB Certificate No, ACDM-2814 Version 008 Page 46 of 54

T'his report is valid for the above stated instrument/s only,

#t# End of Certificate ###

Certificate No. Q23081564

F3-011-04/01-12 page 3of 3

0210

)

@clcealibration
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SALBHRTADN ANE)

AT 2080

Certificate of Calibration

Certificate Number : 8PR23110050-4 Page: 1 of 3

Customer : 8.P.S, CONSULTING SERVICE CO., LTD.
7 Soi Phahalyothin 24 Phahaolycthin Road., Jompol, Chatuchak,
Bangkok 10200

Equipment Name . Area Heat Stress Monitor
Manufacturer ! Quest Technologies
Model ¢ QUESTemp 32

Serial Number 1 TPHO50047

ID. Number B3t

Environmental Conditions

Ambient Temperature v 2980T 298 Received Date ¢ 03 Nov 2023
Relative Humidity D 50% tT15% Calibration Date ! 03 Nov 2023
Location of Calibration ¢ In-Lab Recommend Due Date : 03 Nov 2024
Calibration Procedure . SP-CPT-04-13 Date of Issue 1 04 Nov 2023

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full without written approval of 5P Metralogy

System (Thailand).

Calibrated by : Mr.Pitak Srisutam Approved by

Calibration Officer ( Mr.

Authorized Signatory

SP-FM-04-15 rev.0

SO

)]

( puepedl

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

2 e
RN
i“l'a\‘*:__"_/h--;_//’z ;
‘—;—'ﬁ; accqsuurin_
R "““"“l-"“‘:m‘ T
Certificate Number @ SPR23110050-4 Page:2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-808 /A SPR23010480-5 | 22 Feb 2024
| THERMO-HYGROMETER 50204 A4T046 l QR23-0178 26 Jan 2024
Traceability

This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

Quality Reborn Cao., Ltd

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
=

Result of Calibration

= Certificate No. : SPR23110050-4 Page : 3 of 3
) Temperature Accuracy in the Maasurermant, {WET) Unit: "C
Temperature Standard uuc Eiteir Uncertainty
b= Setting Reading Reading (+)
30.0 30.014 30.1 0.086 0.20
35.0 35.012 35.1 0.088 0.20
2] 40.0 40.017 40.1 0.083 0.20
_:—'- Temperature Accuracy in the Measurement. (DRY) Unit : "C
Temperature Standard yuc B Uncertainty
Setting Reading Reading (£)
= 30.0 30.014 30.1 0.086 0.20
oy 35.0 35.012 35.1 0,088 n.20
= 40.0 40.017 40,1 0.083 0.20
Temperature Accuracy in the Measurement. (GLOBE) Linit ©°G
Humidity Standard Juc Erfer Uncertainty
Setting Reading Reading ()
30.0 30.014 30.2 0.186 0.20
35.0 35.012 35.2 0.188 0.20
40.0 40.017 40.2 0.183 0.20
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
- The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
— End of Certificate —

SP-FM-04-15 REV.0



) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

R .

2 Rt
M ARE) el Acsrmatiti Brary

—.,//‘:-."‘*-‘.\3:5 ACCREDITED

3 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Ay,
= oS e,
S

Adarinans’ Mraplinie Gt
%‘/f"_“‘\‘\‘\f ACCREDITED
oy E——

IDLINE : IECT17025

Calibration Report

{f,“\' Certificate Number SPR24030285-2 Page :2 of 3
=

= Reference Standards

‘f‘: Equipment Name Model Serial No. Certificate No. | Due. Date
g Humidity Chamber TH-B0S MN/A SPR24020149-7 | 23 Feb 2026
’-é THERMO-HYGROMETER 5020A A47046 QR24-0167 26 Jan 2025
2

= Traceability

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

g_i SP Metrology - SP Metrology system (Thailand) Co.Ltd.

5 Quality Reborn Co., Lid

P

—
=
=11

&
{ur K

K-
& Certificate Number : SPR24030285-2 Page: 1 of 3
=
] Customer : §.P.S. CONSULTING SERVICE CO., LTD.
= 7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
(=]
s |
E Bangkok 10900
-
S
@ Equipment Name Area Heat Stress Monitar
| 1ed
”% Manufacturer Quest Technologies
3 Model : QUESTemp 32
- Serial Number TPHO50015
2 ID. Number T B32
= Environmental Conditions
: Ambient Temperature 23eE 2 Received Date 19 Mar 2024
é’ Relative Humidity 50 9% T1509% Calibration Date 20 Mar 2024
3 Location of Calibration In-Lab Recommend Due Date 20 Mar 2025
= Calibration Procedure SP-CPT-04-13 Date of Issue 21 Mar 2024
o
s Method of Calibration
i This certifies that the above instrument was calibrated in compliance with the calibration system
w
o requirement of ISONEC 17025:2017 in accordance with reference procedure. Standards used to perform
I‘-__l
5 this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
2 consensus standards. The result reported herein apply only to the calibration of the item described above as
j raceived.Our decision rule is to contact the customer if the item pass and fail calibration when the results
- include the uncertainties and the customer must determine if the results meets their needs.
2
& The calibration cerlificate shall not be reproduced except in full without written approval of SP Metrology
?: System (Thailand).
g::
=
. Calibrated by : Mr.Navaporn Uengseng Approved by
® — o —

Calibration Officer ( Ms.Bussakorn Chaikasw }

Authaorized Signatory

SP-FM-04-15 rev.0
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SP-FM-04-15 rev.0
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Result of Calibration

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate No. : SPR24030285-2 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: ‘C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading (+)

30.0 30.012 30.0 -0.012 0.20
35.0 35.010 35.0 -0.010 0.20
40.0 40.015 401 0.085 0.20
Temperature Accuracy in the Measurement. (DRY) Unit: °C
Temperature Standard uuc Error Uneertainty
Selting Reading Reading {4}

30.0 30.012 30.0 -0.012 0.20
35.0 35,010 35.0 -0.010 0.20
40.0 40.015 40.1 0.085 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit: "C
Humidity Standard uuc Erfor Uncertainty

Setting Reading Reading (£)
30.0 30,012 30.0 -0.012 0.20
35.0 35.010 35.0 -0.010 0.20
40.0 40.015 401 0.085 0.20

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
The reperted uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

= End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number © SPR23110050-5 Page: 1 of 3

Customer ¢ S.P.S, CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Read., Jompal, Chatuchak,
Bangkaok 10900

Equipment Name Area Heat Stress Monitor

Manufacturer Quest Technologies

Model i QUESTemp 32

Serial Number TPK120034

ID. Number : B33

Environmental Conditions

Ambient Temperature 2Be T 2 Received Date 03 Nov 2023
Relative Humidity 50 % T15% Calibration Date 03 Nov 2023
Location of Calibration ¢ In-Lab Recommend Due Date 03 Nov 2024
Calibration Procedure SP-CPT-04-13 Date of Issue 04 Nov 2023

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 procedurs, Standards used to perform
this calibration are certified by to NIST or eguivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herain apply only to the calibration of the item desecribed above as
received.Our decision rule is to contact the customer if the item pass and fall calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrolagy
System (Thailand).

Calibrated by : Mr.Pitak Srisutam Approved by

Calibration Officer ( Mr.Prayoun rupai )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

SPR23110050-5 Page:2 of 3

Certificate Number

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due, Date
Humidity Chamber TH-80S A SPR23010480-5 | 22 Feb 2024
THERMO-HYGROMETER 50204 A47048 QR23-0176 26 Jan 2024

Traceability

This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

Quality Reborn Co., Ltd

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. :  SPR23110050-5 Page : 3 of 3
) Temperature Accuracy in the Measurement. {(WET) Unit: *C
'.J-'{; Temperature Standard uuc Ervar Uncertainty
) Setting Reading Reading {£)
: 30,0 30.014 30.2 0.186 0.20
= 35.0 35.012 35.2 0.188 0,20
T 40.0 40.017 40.2 0.183 0,20
_‘ Temperature Accuracy in the Measurement. (DRY) Uit s "G
Temperature Standard Juc Eivai Uncerainty
Setting Reading Reading (£)
] 30.0 30.014 30.0 -0.014 0.20
5 35.0 35.012 35.0 -0.012 0.20
> 40.0 40.017 40.0 —0.017 0.20
== Temperature Accuracy in the Measuremeant. (GLOBE) Unit : *C
5 Humidity Standard wue Error Unecertainty
0 Setting Reading Reading (£)
30.0 30,014 30.1 0.086 0.20
35.0 35.012 35.1 0.088 0.20
> 40.0 40.017 40.1 0.083 0.20
: 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

& The reported uncertainty of measurement is the expanded uncertainty obtained by mulliplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration Calibration Report

i Cerfificate Number : SPR23090267-4 Page : 1 of 3 _ Certificate Number : SPR23090267-4 Page : 2 of 3
= Customer ! 5.P.S. CONSULTING SERVICE GQ., LTD. =
= 7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak, — Reference Standards
Bangkok 10900 w Equipment Name Maodel Serial No. Certificate No. | Due. Date
Humidity Chamber TH-808 7 SPR23010480-5 | 22 Feb 2024
Equipment Name . Area Heat Stress Monitor THERMO-HYGROMETER 50204 A4T04E QAR23-0178 26 Jan 2024
Manufacturer ' Quest Technologies =
Model : QUESTemp 36 :_- Traceability
7 = This certification is traceable to the International System of Unit maintained at :
Serial Number T TEND4OODS =
= SP Metrology - SP Metrology system (Thailand) Co.Ltd.
= ID. Number © RO4 3

Quality Reborn Co., Ltd

ra Environmental Conditions

= Ambient Temperature 1 23T 290 Received Date © 18 8ep 2023 _
; Relative Humidity D 50% T15% Calibration Date  18Sep 2023 .
Jé Location of Calibration ¢ In-Lab Recommend Due Date  : 18 Sep 2024

5 Calibration Procedure ~ : SP-CPT-04-13 Date of Issue : 19Sep 2023 o
& Method of Calibration i}
E This certifies that the above instrument was calibrated in compliance with the calibration system J

requirement of ISO/EC 17025:2017 in accordance with reference procedurs. 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 n,
= received,Our decision rule Is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results mests their needs.

The calibration certificate shall not be reproduced except In full without written approval of SF Matrolegy

System (Thailand). 2

Calibrated by . Mr.Lapon Naimpoung Approved by

= Calibration Officer { Mr.Nirut Loha )

LGt

d Authorized Signatory

SP-FM-04-15 rev.0 SP-FM-04-15 rev.0
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Result of Calibration
= Certificate No. ¢  SPR220202587-4 Page : 3 of 3
, Temperature Accuracy in the Measurement. (WET) Unit: "C
Temperature Standard uuc vt Linzertainty
Setting Reading Reading ol (£)
30.0 30.014 30.1 0.086 0.20
35.0 36.012 35.1 0.088 0.20
40.0 40.013 40.1 0.087 0.20
_— Temperature Accuracy in the Measurement. (DAY) Unit : °C
Temperature Standard [B18] 0 Ehor Uncertainty
- Setting Reading Reading ()
- 30.0 30,014 301 0.088 0.20
= 35.0 35.012 35.1 0.088 0.20
a 40.0 40,013 40.1 0.087 0.20
i Temperature Accuracy in the Measurement, (GLOBE) Unit: °C
Hurmnidity Standard uuc Error Uncertainty
Setling Reading Reading H (+)
S 30.0 30.014 30.1 0.086 0.20
35.0 35.012 3541 0.088 0.20
40.0 40.013 401 0.087 0.20

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
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplving the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
- End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number © BPR24030285-6 Page : 1 of 3

Customer : §.P.5. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

Equipment Name Area Heat Stress Monitor

Manufacturer Metrosonics

Model ¢ hs-32

Serial Number MCDO70035

ID. Number : RO5

Environmental Conditions

Ambient Temperature o)l e e Received Date 19 Mar 2024
Relative Humidity 50% *15% Calibration Date 20 Mar 2024
Location of Calibration ¢ In-Lab Recommend Due Date 20 Mar 2025
Calibration Procedure SP-CPT-04-13 Date of Issue 21 Mar 2024

Method of Calibration

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

requirement of ISO/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
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Navaporn Uengseng Approved by

Calibration Officer { Ms.Bussakorn Chaikasw )

Autherized Signatory

SP-FM-04-15 rev.0

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate Number : SPR24030285-6 Page :2 of 3

Reference Standards

FUBN[FUD(Y [sBU0IY T 00W 62/69

Equipment Name Model Serial No. Certificate No. | Due. Date
| Humigity Chamber TH-805 MNIA SPR24020149-7 | 23 Feb 2025
| THERMO-HYGROMETER 5020A A4T046 QR24-0167 26 Jan 2025
1w
Traceability

This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

Quality Reborn Co., Ltd
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibrati T
Certificate No. :  SPR24030285-6 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit 2 'C
Temperature Standard uuc S— Uncertainty
Setting Reading Reading (£)
30.0 30.012 29.7 -0.312 0.20
35.0 35.010 34.7 -0.310 0.20
40.0 40.015 39.8 -0.215 0.20
Temperature Accuracy in the Measurement. (DRY) Unit : °C
Temperature Standard uugc e Uncertainty
Setting Reading Reading (£)
30.0 30.012 29.8 -0.212 0.20
35.0 35.010 34.8 -0.210 0.20
40.0 40,015 39.8 -0.215 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit : *C
Humidity Standard uuc Error Uncertainty
Setting Reading Reading (+)
30.0 30,012 29.6 -0.412 0.20
35.0 35.010 34.7 -0.310 0.20
40.0 40.015 39.7 -0.315 0.20
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
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a leve! of confidence approximately 95%.

— End of Certificate —

SP-FM-04-15 REV.0
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Heat ROZ3 1
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter MNo. : B3l Verification Date 08 April 2024
Brand : Quest Technologies Amblent Temp. 245 %
Model : QUESTempoaz Barometric Pressure 1011 mmbar
Serial No. t TPHO50047 Relative Humidity 49 Y

Heat RO23 2
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WEGT Meter MNo. :  B32 ‘erification Date 08 April 2024
Brand :  Quest Technologies Ambignt Temp. 245 P
Model $ QUESTempCBZ Barometric Pressure 1011 rmmbar
Serlal Mo. : TPHO50015 Relative Humidity 49 %

Verification Module (Electronic Sensor Chack)

Verification Module No. : 21 WB =125 UC, DB = 47.1 UC’ G= §_9_.3_0C
Result of Verification : Without Adjustment

Verification Module No. : 21 we = 125 °C,

Verification Module (Electronic Sensor Check}

o8 =411 °C,

Gm _6,51.3_\0(:

Wet Probe Temperature Measurerment

Result of Verification : Without Adjustment

Verification Meodule Reading s ULIC* Reading o

Cormection {OO

Tolerance Lirmit {L!CJ

Wet Probe Temperature Measurernent

125 126

-0l

+ {5

verification Module Reading {C)

UUC* Reading ()

)
Carrection { C)

Tolerance Limit (¢

Dry Prebe Temperature Measurement

125

125

0.0

+ 0.5

Verification Module Reading ‘o Uuc* Reading ‘o

Carrection { T}

Tolerance Limit {0)

Dry Probe Temperature Measurement

471 472

Gl

£ 0.5

g
Verification Module Reading (¢}

UUC* Reading { C)

Carrection (°C)

o
Tolerarce Limit {'C)

Globe Probe Temperature Measurement

Verification Module Reading o UUC* Reading o

Carrection (OC}

Tolerance Limit (°C)

68,3 69.2

0.1

+ 0.5

UUC* = UNIT UNDER CALIBRATION

Verified by

(Mr.Adul Dangklom)

Approved by

471 ar.1 0.0 £0.5
Globe Probe Temperature Measurement
Verffication Module Reading () UUC* Reading (") Correctian (C) Tolerance Limit { €)
69.3 69.2 o1 =05
LIUC* = UNIT UNDER CALIBRATION
Verified by Approved by

{Mr.Adul Dangklom)
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Heat RO23 3
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No., : B33 Verification Date 08 April 2024
Brand :  Quest Technologies Amblent Temp. 245 %
Model o QUEST empoﬁz Barometric Pressure 1011 mmbar
Serial Mo, : TPK120034 Relative Humidity 49 %

Verification Module (Electronic Sensor Check)

Verification Module No.: 21 WB=125°C, DB=471 °C, G-693°C

_ U3t 10d.1.109. ADUTERY wedlg NN

£ % 8.P.S. CONSULTING SERVICE CO., LTD.
A ¢ T R

Ted : (66:2) 939-4370-T2 Fae : (652} 5134221, E-mall : sale@spsron.com.  www.Spscon.com

Heat RO23 4

Heat Stress WBGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No, :  Ro4 Verification Date 08 April 2024

Brand 4+ Quest Technologies Armbient Temp. 24.5 oc
Meodel H QLIEST'empOBl‘l Barometric Pressure 1011 mmbar
Serial Mo, ¢ TENO40005 Relative Humidity 42 e

Verification Module (Electronic Sensor Check)

Verification Module Mo, : 21 WB = ]__zj_oc, DB =471 0'.‘:. G= _Q.Q_.lOC

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Result of Verification : Without Adjustment
‘Wet Probe Temperature Measurement
‘erification Module Reading o UUC* Reading f.DC} Corection (7C) Telerance Limit ()
125 124 0.1 + 05
Dry Probe Temperature Measurement
Verification Module Reading () UUC* Reading (©) Carrection () Tolerance Limit (°0)
47.1 47.2 0.1 +05
Globe Probe Temperature Measurement
Verification Module Reading (7C) UUE* Reading (C) Corection { C) Tolerarice Limit (0)
693 693 0.0 +0.5
UUC* = UNIT UNDER CALIBRATION
Verified by - Approved by

(Mr.Adul Dangklom)

Verification Module Reading o UUC* Reading o Correction (C} Tolerance Limit ("C)
125 125 00 + (05
Dry Probe Temperature Measurement
Werification Module Readling t'oCJ UUCT Reading {OF_J Carection (C) Tolerance Limit (¢}
at.1 471 0.0 =05
Globe Probe Temperature Measurement
Verification Module Reading (o UuC* Reacling e} Correction { C) Tolerance Limit (C)
893 &52 a1 + 05
LUUC* = UNIT UNDER CALIBRATION
Verified by Approved by

(Mr.Adul Daneklom)
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Heat R0OZ3 5
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter Mo. ¢ RO5 Verification Date 08 Aprit 2024
Brand : METROSONICS Ambient Temp. 285 O
Maodel : hs32 Barometric Pressure 1011 mmbar
Serial No. : MCDOT0035 Relative Humidity 49 %

Verification Madule (Electronic Sensor Check)

Verification Module No. : 21 WB = 12.5 Uc‘ DB =471 OC, G= ﬁ.E.S_UC

= G ar g L)
USHN 19d.M.109. AauTai wasia DN

g £5.P.5. CONSULTING SERVICE CO,, LTD.
*, 7 50 Praboyhi 24, Phaoyoth R Jonool,Chatucik. anghok 10800

""? AgvEAT Tl : (£62) 936437072 P : (£62) 5134231 E-mal : sale@spscan.com.,

Heat R:23 &
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Mater No, ¢ RO& Verification Date 0B April 2024
Brand © METROSONICS Ambient Temp. 24.5 e
Model : hs-32 Barometric Pressure 1011 mmbar
Serial Mo. : MCDOT0028 Relative Humidity 49 k)

Verification Module {Electronic Sensor Check]
Verification Module No. @ 21

wB=125°C, DB=47.1 °c, G=693°C

Result of Verification : Without Adjustrnent

Wet Probe Temperature Measurement

Yerification Madule Reading o UUCT Reading ‘o

Correction (10)

Telerance Limit (7C)

125 125

0o

£05

Besult of Verification : Without AdJustment

Wet Probe Temperature Measurement

Verification Module Reading ("C) ULIC* Reading (°C)

Corection (°C)

Talerarce Limit (°C)

Dry Probe Temperature Measurement

125 126

01

=05

Verification Macula Reading ("C) UUC* Reading ()

4]
Correction { )

Tolerance Limit { €}

Dry Probe Temperature Measurement

471 471

0.0

=05

Verification Module Reading { C) UUIC* Reading {C)

= x O
Carrection {C)

Talerarice Limit ("C)

Globe Probe Temperature Measurement

a7.1 arz

0.1

+ 05

Verification Module Reading (C) UUC* Reading €}

Correction EOC)

Tolerance Limit ("C)

Globe Probe Temperature Measurement

653 633

a0

+ 0.5

Werification Module Reading ‘o UUIC* Reading ‘o

Correction { ©)

Tolerance Limit [:'C:

UUIC® = UNIT UNDER CALIERATION

693 69.2

0.1

+05

ULIC* = UNIT UNDER CALIBRATION

Verified by
{Mr.Adul Dangklom)

Approved by

Yerified by
(Mr.Adul Dangkiom)

Approved by




