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- Total Suspended Particulate
- Nitrogen Dioxide

- o-Xylene

- Maleic Anhydride

@mmwmmﬂmmdaq

- Total Suspended Particulate
- Oxide of Nitrogen

- Carbon Monoxide

- 0-Xylene

- Maleic Anhydride

AuAMEINALUANIWUTENBUNT

- Total Dust

- Octhanol

- Dioctyl Phthalate

- 0-Xylene

High Volume Air Sampler
No. B19, B32, B43

NO, Analyzer

No. B08, B19, B20

Personal Pump SKC

No. B02, BO3, BO7, B09, B11
Rotameter No. L-BO1
Personal Pump SKC

No. B02, BO3, BO7, B09, B11
Rotameter No. L-BO1

Console No. B03

Pitot Tube No. B36
Vacuum Gauge

Personal Pump SKC No. B70
Rotameter No. H-B08
Personal Pump SKC No. B03
Rotameter No. L-B0O8

Pitot Tube No. B36
Personal Pump SKC No. B03
Rotameter No. L-B0O8

Pitot Tube No. B36

Personal Pump SKC No. B45, B11
Rotameter No. H-B06, H-BO1
Personal Pump SKC No. B56, B97
Rotameter No. L-B06, L-B01
Personal Pump SKC

No. B37, B71, B73, B76, B87, B98
Rotameter No. H-B06, H-BO1
Personal Pump SKC No. B58, B63
Rotameter No. L-B06, L-B01

Digital Balance
NO, Analyzer

No. B08, B19, B20
GC/FID

HPLC Meter

Digital Balance

Spectrophotometer

CO Analyzer No. B01

GC/FID

HPLC Meter

Digital Balance

GC/FID

GC/FID

GC/FID
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2. STAULdeq
seauLdsduussEINe
- Leg 24 hr - Acoustic Calibrator -

- Sound Level Meter No. ACO-B24

seaudsdudniuusynaunng

- Leg 8 Nruae L, - Acoustic Calibrator -
- Sound Level Meter

No. ACO-B29, B36, B41, R51
- Noise Dose - Acoustic Calibrator -
- Noise Dosimeter

No. NMD-B16, B17, B18

3. AN

ﬂmmwﬁwﬁa

- pH - - pH Meter

- Total Suspended Solids - - Digital Balance
- Total Dissolved Solid - - Digital Balance
- COD - - COD Reactor

- BOD; - - DO Meter

- Grease & Oil - - Digital Balance

AunmnlgAuINUadunanisal

- pH - - pH Meter
- 0-Xylene - - GC/MS
- Phthalate esters - - GC/MS
- 2-Ethylhexanol - - GC/MS
- Total Petroleum Hydrocarbon - - GC/FID

4. 5TAUAMNINVBILEIEI9ludnU
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- Light - Lux Meter No. B10 -
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High Volume Air Sampler Calibration Report
' Calibration Method : Multipoint Orifice Flow Transfer Standard | Maodel : TE 50254 l S/N : 3611 —l
Callbration Data
High Volume Alr Sampler Data Callbration Data
Recorder No. Blower No. Date Actual Flowrate (ft'/min) ]
BOZ BO1 D2/05/2025 ¥ = 1L180x-0.93% 0.999
802 B02 02/05/2025 ¥ = 1.156x-3.058 0999
B03 BO3 02/05/2025 ¥ = 1,139%-0.505 0.998
B04 B04 05/05/2025 v = 1,168x-4.342 0.997
BOS BO5 05/05/2025 y = L181%-78.13 0.557
BO& BO6 01/05/2025 ¥ = 1.185x-4.081 0.5%8
807 807 N1/05/2025 y= 11735050 0957
HOE BOA 01/05/2025 y = L141x-3.533 0,995
B0% E0% 01/05/2025 v =1.163x-3.805 0,599
BiD B10 01/0572025 y=1079%-2.229 0997
Bl B11 D2/05/2025 y = 1169x-3,130 0.999
B12 B12 02/05/2025 y = L1733 5135 0.9%8
813 B13 02/05/2025 y = 1.187x-4.231 0.996
B14 Bl4 02/05/2025 ¥y =1.157x-4.001 0.999
B15 B15 02/05/2025 y = 1.093x-2.530 0.999
Bi6 Bi6 01/05/2025 y = 1.168x-5.027 0,997
BI7 Bi7 01/05/2025 y=11493.125 0,997
B18 Bl8 01/05/2025 y = 1.1200-1.6B5 0.998
819 819 02/05/2025 ¥ = 1.166x-4.175 0.997
820 B20 02/05/2025 y = 1.107x-0.981 0.599
B21 B21 01/05/2025 y = 1.1B4x-6.199 0.998
222 B22 01/05/2025 y = 1.162x-2.993 0.9%6
B23 B23 05/05/2025 y = 1.155%-2.556 0,997
B2d B2a 05/05/2025 ¥ = 1.158x-4.429 0.99%
B25 825 05/05/2025 ¥ = L127x-1.558 0.598
B26 B26 05/05/2025 y = 1.137x-3.875 0.957
B2T B27 01/05/2025 y = 1.185x-6.360 0.999
B28 B8 010572025 y = 1.180x-6.028 0.996
B2% B2% 01/05/2025 y = 1,148x-2.B59 0,993
B30 83p 01/05/2025 ¥ = 1,125x-0.258 0.998
B31 831 01/05/2025 ¥ = 1.154x-0.528 0.996
832 B32 02/05/2025 = 1.179%-4.299 0.997
833 B33 02M05/2025 ¥ = 1.144x-1.976 0.993
B34 B34 05/05/2025 y = 1.135x-2.931 0,998
Callbrated by : Approved by :
= M“i" D'}_‘JQB% :
(Mr.Adul Dangklom) |] (Mr. Peera Detudom)
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High Volume Air Sampler Calibration Report
Callbratlon Methad : Multipoint Orifice Flow Transfer Standard [ Model : TE 50254 5/ ;3811
Calibration Data
High Velume Alr Sampler Data Calibration Data
Recorder No, Blower Nio, Date Actual Flowrate (ft/min) A
835 B35 05/05/2025 y o= 1.179%-3.347 0,996
B36 B36 05/05/2025 y = 1.166x-3.602 0,998
B3T B37 05/05/2025 y = 1.0B6x+1.195 0.998
B33 B38 0170572025 y = 1.149x-5.480 0.958
B39 839 D1/05/2025 y = 1.130x-3.044 0.999
B40 830 01/05/2025 = 1,142x-3.372 0,999
- B41 01/05/2025 y = 1,180x-3.769 0.957
Baz2 B4z 01/05/2025 y = 1,156x-2.865 0.598
843 Ba3 05/05/2025 y = 1,170%-3.980 0,996
Ba4d B4 05/05/2025 y = 1,143x-1.683 0.597
AL RO1 05/05/2025 y = 11322374 0,999
ROZ RO2 05/05/2025 y = 1.196x-3 852 0.997
RO3 RO3 /0572025 y = 1.128%-2.825 0.595
R4 RO4 02/05/2025 y = 11493932 0,958
FOS5 (] 02/05/2025 y = 1.107x+0.389 0.597
RO A6 DL/05/2025 y = 1.145x-2.356 0.996
RO7 RO7 01/05/2025 y = L07T2x-0.84% 0.959
Ao8 RO8 01/05/2025 y = 1.161x-4.426 0,956
ROG RO9 02/05/2025 = 1.129x-2.040 0.996
A10 R10 02/05/2025 y = 1.167x-4.503 0.998
All Rit 02/05/2025 y=1.139x-3520 0,996
R12 RiZ 02/05/2025 y o= 1.110x-1.762 0,996
R13 Ri3 05/05/2025 v = 1,187x-6.302 0,598
R14 Rld 05/05/2025 yo= 11842722 0.586
Ri5 R1S 05/05/2025 y = 1.137%-0.842 0,999
Ri6 Rl6 05/05/2025 y = 1,183x-5.960 0,998
R1i7 R17 0170572025 y o= 1.158x-3.663 0.598
R18 18 D1/05/2025 y = 1.185-4.771 0,957
A19 719 01/05/2025 y = L173x-5427 [0.998
A2 R20 01/05/2025 y = 1.175x-6.682 0.599
Callbrated by : Approved by :
Duglle _ :
(Mr.Adul Dangklom) (Mr. Peera Detudom)
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Personal Pump Callbration Report
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Persanal Pump Calibration Report

Catllieation Mathad : Dry Cal Primary Flowmeter |

L Ml ; Defender $10-H

SN 1 136160

Environmental Cenditions

Temperaturn . B : 3 %
Pressure o 215 mmbar
Fersonal Purnp Dats Calibration Data
Flow Rate {mb/min)
No. | Brand | Model | sedalMo |  Date Setting Actual (4 s Yuie FEmEalotin cive
1 ] 3 1 z 3 ¥ "
a1 SAC 22%PCXRR 210t OLA4A2025 L | 1ee0 | znee 8 1490 | zooz 11% - 35 1000
a2 | e TFCRRR 626186 BLA202 1000 | 180 | zoo 35 N L008x - 12605 1.000
my | sk FPCHRA 412968 D3 1om | 1m0 | 2000 [ 1o | onsoe | 2o 1008 - 1,796 1000
B | oske FPCIRG 602804 VRIS L0 | tsed | ozesa | aper 2,013 1,000 - T.040 [
[ s 220-PCARG 612483 AHORZS 1000 | 500 | Zow | tovd a9 | 2007 1000 - 2445 1300
A 220.PCA9 62158 QM0LRs 1,000 1500 | 2000 | noed L5620 | 2000 1.000x + 0496 00
507 220058 4as263 VOIS 1,000 vs | oapee | owme 108 | 18 [:358x + 10330 1995
o S 22E-PLNAS 00 GRS 1,000 1500 2000 956 1511 2007 Ldf10w - 24,048 oo
B0p PO 26475 GO 1000 L0 | 2000 9 150 | 2o 1003% - 4,677 1000
mo | sk FIA-POHRA ] G025 Lo 1500 | aoon | 10w | 1eee | 2o L0DMx - 548 1000
a1 5K T-PCHRE 364315 DaBA22S 1300 1500 | 2000 1o | 1ses | zmo 1005x 4 2471 1000
sz | sk 2280 038554 9404/7025 1000 | 1o | 700 oot | e | a0 100 - 8,551 1000
my [ s 220-PCNAR 802013 Q304025 1000 | 1300 | 2000 | roor 1 | a2 1009 - §4643 1000
B | seC LR8FCR 426313 AW0870ES 1,000 1o | 2000 | amoe 1515 1,997 1003 - 1374 Lass
BLS 26-PO00 526574 ONOANES 1,000 150 | 20 G 1897 1958 1000 - 2511 1000
RS L2eFCEN £2ATT VOIS 1,000 Lwa | zoee | o2 1508 | ppar C.P9Tx 4 8160 1000
51 | skt PO wesan OIOAIES 1,000 150 | Zooe 41 106 | 15 L0 - 1435 1990
NS ELPCKRR 91 G2/04/2025 100 | 150 | ozeoe | tear | s | aces 0.998 + 4350 100
819 | sk PO 851559 TR/ Lo | 1see | zooo 1008 | 1513 | Zpoy L3 - 2003 1000
& | sk TIPORRY 691557 [ 1000 | izo0 | 2000 9 1500 | 90 079 + D556 1000
B2 Sk F-PHR 81531 ] 1000 | 1o | znon Lot | e | 1s? 1003 - 1572 e
€22 s 2200000 £91654 ] 1000 | s | oame | s | asm | zoes 1,008 - 4.831 1000
823 | sc 209-PCRRG Toas9y 0ADS/I5 1000 | s | 20w w5 1,499 1,939 LixEx- 4953 1000
e | g 236-FCHAL 428363 OROLES 1000 1500 | 2peo | 02 1501 1,936 0997 - 1.5 1000
RS F2eFreRe THaLEy oL 1,000 1500 | amo | 100 1515 | 2001 0550 + 16,003 0539
B2g | gk PO Teeary S 1,000 2000 454 Lasd | L 055 0556 1000
ar | sk RS BRLET3 CMDA/I025 1,000 2000 [ e | 2p02 1.006x - 8354 1000
) SKE PO EF14TD GATAS2025 LK} 2,000 14 1aw 1994 D993 + SO0 1008
= | s 220801 676472 P e 1,000 2,000 11 1501 155 0,098 + 367 1000
RS 2295CKR 491489 UL/04/2025 1,000 7,000 838 1.4 003 1006N - L2089 L0
CEEES 220-PCR4 91509 AR08 1000 000 [ ;| rses | zoce Lu3s - 3,858 L]
e | e 228-FCRRY 091587 NS 1000 2000 o4 1887 1,957 0998 - 0,760 1000
usy | sec Z4POAY 01756 ONOMIIS 1000 2000 v 1508 | 2006 1007 - 122801 e
634 | swC PO 612962 MO 1,500 1500 | ew | Lo 1,490 1455 593 4+ 871 1000
B35 | sk ZEPCHRL opsaz OIS 1,000 e HE e 91 2001 1000 - 2275 1000
636 SKC -prxRs 26164 L2028 1,000 1,50 pezesl 1,004 1,089 L5er (595 « 5,100 Looo
7 SKE IIPOHRY 36358 Ca2025 1,000 ks G 1,533 1994 ] 1000
B3 [ sk 220500 626167 T 14500 = 998 1509 | 2me 1006 - 15348 05
() e TR et LS 1000 e tooe | s | 2010 L0 N - 15,04 55
B b 224-PCKRT ORI ] 1000 1300 2,000 it 1510 2,008 LOL3x - 19361 LI
I i, e O W |
Caliteated by |

B Dugglen

M. Adul Dangklom)

(. Peera  Detudom)

M Dimghden

I ‘Catlbration Method : Dry Cal Primary Flowmeter J l Model ; Defender 510-H N 1 136164
Environmental Conditions
Temperature .25 ) “c
Fressure v win =15 miar
Parsonal Pump Data Calibration Data
Flew Rete {mb/mind ke Frami Fe
Ko. | Srand Model Serial No, Date Setting Actual (G st
1 2 3 1 2 [ ¥ "
Bt SKE 220-20H 12660 Q3042025 ipoo | %00 | 2000 | apos | a502 | e 1005 - 823 1000
s | sHC TIRFCARL 426041 U30AZS 1000 tee | 2000 | e | oasor | 2008 LR 11056 1003
B4y | SO 2A-PORPE adee L2025 1,300 150 | e 1oz | Laer | ueee D450 + 15132 1000
gaa | ST 224-PCXRY 12 D1/ 1,000 Lsn | apee | oyon 1511 | 2008 1,002 - 86l [
B3 Ser 220-PCKRR e OYOENTS 1,000 1500 | 20w 93 Lsiz | e 1005 - 14474 1000
Bs | SKC J20PCHPR 566745 08/0AIEE 1000 1300 | 2000 wees | 5o | 2,008 1000 - QL300 (L]
B | SeC 20PCHRE SRETAT L] 1o00 | 1500 | zaw £ 1 | e 1010 - 1482 1000
B SKC T-FUNRE 366753 010852035 L0 1560 2,000 a1 1,506 2006 9 e 2782 1000
W | SkC 24-POME SE4780 LAMM/Z025 100 | 150 | 2000 o0y | 1se | anoe 14013 - 2183 1002
85 =™ Fza-FCNAR 00400 oa/Da s 1,000 1,50 picin] 1002 1573 1595 G590 + SEAL LLLG
51 s 228-PCIE 0083 OHOAINES 1,000 1500 | 20 558 L511 21 10830 - 19,465 L9
652 SHC d2asxRg 93188 (e 1000 | usw | 200 w7 1508 | Z006 1008 - 122841 1000
853 SKE HAFONRE TaTe QRIS 10 | s | 20w | oo 1508 | Fo0r 1007 - 7992 L0030
654 | osKC TRAPCHRY 50862t ] o0 | lseo | o2o0a | 1005 1504 | 2,008 1010 - 15060 2]
a55 | e ZHPORRY S10716 L2025 tom | 130 | 2000 1001 1ass | 184 096k + 5O 1000
58 SHC TILPOHRAY 514450 AT 4000 1,500 Loe 1,003 148 1398 a5t~ 11385 1.000
gaT | we 2267CHRY 510198 TS 1,000 150 | 2o 997 [ET 13 - 2150 0593
e | s 20-PCXRY SORB5T NS o0 | asw | 2000 | L0Ge taes | 2002 1060 - A5 1000
B5% S 1o Si98s2 OAOARS e | Lse0 | 2o £ ism | zoos 1012 - 21564 1000
w0 | s I24-POARY 512655 UARAH2E 1000 100 | 2000 998 1607 | 2004 1010k - 8510 09
861 SKE IH-PORS $03913 042025 1,000 Li0 | 2000 L 1499 | 201 10020 - 4370 1000
we2 | skC PO 05675 LA 1,000 1%0 | keee | wog2 | 1s03 [ 20 1008 - 11438 100
Bey | s 204-PCNAS 511852 DAA/IES it 1500 | 2o 9 1,502 1998 05+ 3970 1000
[T ZapC 508302 GRS 1o | sso | 2000 | 1oos | asee | zo08 1008 - 10,602 1000
[ S 22POHRY 08310 ] oo | onser | zeon | tees | s | aoed 1 - 14080 1000
B4 | SRC 230 BONR 509861 BARILES Lo | s | 2000 \oa | LS4 | aoi 1008 - 12369 1000
Bs! SHE IRFCKRD 506293 A7 1000 150 | apoo 1002 L4e | aeod D98 + 4750 1000
asn | sKC BRI 50557 /2025 150 | 2000 998 1504 | 1998 1000 » 043¢ 1000
gow | sC 224-PTHAY Lous7s RAINTS el e e L 079 + 4,501 1.000
B | w 20003 510623 LIS 1000 | 00 | 20w e 1457 | 3005 1105 - BT35 1000
gy | seC 228-PENRD 508367 RS 1o | tsee | ozeco 1013 N L4000 + 3290 a5
67| SKC A0 505917 120/2025 10 1500 | 000 st 1 | 200 1.006x - 11350 1000
an SKC ZHPOHRY S1i0d LA (] 1,500 2L Lot L5007 200t 0558 + 5108 L0
| s 234 PORT a5 OL4/2035 1,000 1500 | 2o 58 tagg | o1 1009 - 11542 1.000
ars | = 234-PCHAS S0 010405 1,000 1500 | 2000 45t 156 | Zood L1 1 - 18556 05
a7 S 238.PCXAY 50911 OUOAAES o | e | 2am i 1ted | 2mo L0t - I0593 as
[0 1 220-PCRRE 508301 ] o | s | zees | weor [ usos | 2oce L0015+ 3T 1000
s | s FILPCHRL SU06TT 0aApA2025 L 1500 | 2uee 998 1508 | 200 10008 - 3276 LK
By | seC pFTHR 410920 DATA/ES 1,000 L5 | zmoe | nedt 1,501 1999 0599~ 1315 1,000
TN e LA
Calibrated by | Approved by |

(Mt Adi Danghisen)

l (M, Feeen Detugam]
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CALIBRATION REPORT CALIBRATION REPORT
CHEMILUMINESCENT NO / N, / NO, ANALYZER CHEMILUMINESCENT NO / NO, / NO, ANALYZER
BRAND : MODEL ¢ DATE : 19 June 2025 BRAND : MODEL :
SERIAL NO. MG SERIAL NO,
Calibrator (Dilution System) Calibrator {Dilution System)
Brand Teledyne | Modei ; TOOE Brand : Teledyne | Model TODE
Last Cal. Cate 28 October 2024 | Serlal No. 1 2015 1 28 October 2024 | Serial MNo. 201-5
Reference Standard Gas Reference Standard Gas
Standard Gas + Nitrlc Cdde (NC} | Cylinder No, 1 ADDT265Y Standard Gas 1 Mitric Chxide {NC) ] Cylinder Ne, = ADDT265Y
Certified Date 05 lanuary 2023 | Expired Cate - 05 January 2026 | Cylinder Conc 1488 ppm Certhied Date + 05 January 2023 | Expired Date ; 05 January 2026 | Cylinder Conc. A48.8 ppm
CALIBRATING CONDITION CALIBRATING CONDITION
Pressure 1 mmbar Temp. % RH Pressure mmbar Temnp. 246 ' %% RH I |
CALIBRATION SETTING CALIBRATION SETTING
Span Initisl Reading (Before Adj)PFE Final Reading (After Ad).),PFB Span Initiat Reading (Before Ad))PPE Final Readirg (After Ad.),PPE
Set Paint Expected Concentration Analyzer Response SaDif Analyzer Response Slope Sat Point Expected Concentration Analyzer Response BaDif Analyzer Response Slope
Zero ] 0.10 0 Zero ] 011 0
NGO Span 400 395.8 -0.050 00,0 1006 NO Spen 00 3509 0025 4000 1008
MO, Span 400 400.1 0.025 40040 1.009 MG, Span 400 4002 0.050 a00.0 1.011
APl Model 200E NO, Analyzer Check List APl Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range Test Values Observed Value Units Nominal Aange
RANGE 500 500 standars RANGE 500 FFB 500 standard
STABILITY (Zero Gasd 0.1 < 2 with Zero air STABILITY (Zero Gasg) o1 PFR < 2 with zero air
SAMPLE FLOW 510 500 « 50 SAMPLE FLOW 500 ce/min 500 = 50
CZONE FLOW 79 80« 15 OZONE FLOW 19 co/min 80+ 15
PMT 1035 -2 - 150 PMT 103.0 my 20 - 150
AZERQ a4,2 v 20 - 150 AZERD 93,7 my 20 - 150
HVFS 675 W 420 - 900 constant HVPS 673 v 420 - 900 constant
RCELL TEMP 50.0 = 50 1 RCELL TEMP 505 “c 50 1
BOX TEMP 28.8 = B-44 BOX TE 294 “c 8-48
PMT TEMP 72 “c Tel PMT TEMP 73 “c Ta2
MOLY TEMP 315.4 i 31525 MOLY TEMP 3149 %€ 315:5
RCELL PRESS B3 IN-Hg-A 2 - 10 constant RCELL PRESS 85 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 286 IN-Ha-A 25 - 30 constant SAMPLE FRESS 28.7 IN-Hg-A 25 - 30 constant
M3 Span Conc 200 PPB 20 - 20,000 WD Span Cong ann PPHE 20 - 20,000
NGO, Span Canc a400 FPB 20~ 20,000 NO, Span Conc ang PPB 20 - 20,000
NO Slope 1.006 - 1.0:03 NO Stope 1.008 10:03
N3, Slope 1.009 - 1.0 03 NO, Slope 1011 -
MO Oftset 1.4 my 20 to +150 NO Offset 15 m
NG, Offset 09 v -20 to 150 N, Cifset 0.9 mv
Stahility at Zero a1 FrB <02 Stability at Zera o1 PPB
Stabllity at Span 0.2 FPB < Z ppb @ 400 ppb span gas Stability at Span 0.2 FPB < 2 ppb @ 400 ppb span gas

Calibrated by AL,] M}M Approved by = Calibrated by ¢ )‘,{“ r p“ q}( roh Approved by V

iMradul Dangklom) l[j (MrPeera Detudom) {Mr.Adul Dangkicm)

[Mr Peera Datudom)



U3 10d.i.i0d. Aoudane 1wa$id g

i is PS. QONSULTING SERVICE C0., LTD.

i N 10800

"ﬁ l Bai Pna!nhﬂhm 2¢, Phaholysthin R, Jnmpnl i %u:luﬁ Banghak 10500
L el (GAT) SI3-ATT0-T2, b ¢ (667) SI3-422L, Eomad | Salefsmcon cm. waim Spacon com

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

CALIBRATION REPORT

i
%

s 2

- - . w
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BRAND : MODEL :
SERIAL NO,

Calibrator (Dilution System)
Brand : Teledyne | Model TOOE
Last Cal, Date 28 Cctober 2028 | Serial No, 2015

Reference Standard Gas

Standard Gas = Nitrke Clde (ND) | Cylinder Mo + ADOT265Y
Certified Date 05 January 2023 | Expired Date : 08 January 2026 | Cylinder Conc, : 48.8 ppm

CALIBRATING CONDITION

Pressure 111

mimbar

Temp. LR C

CALIBRATION SETTING

L

Rotameter Callbration Report (For Personal Pump Low Flow Adjust)

|

Span Initial Reading (Before Adl.),PPE Final Reading (After AdL)PPE
Set Paoint Expectad Concentration Analyzer Response Sabif Analyzer Response Slope
Zem "] 010 V]
MO Span 400 3996 -0.100 40040 1.004
NO, Span 400 3938 -G080 4000 1.008

API Model TRML-8 1M NO, Analyzer Check List

i Calibration Method : Dry Cal Primary Flewmeter | I_ Model : Defender S10-H SN 136160 _l
Rctamater Data Callbration Data
Flow Rate (mi/min)
Nao. Brand Modal Date Fiow Rate {Reading) Agtual (O std) atue From Galfbration Cusve
1 2 3 1 z 3 ¥ s
L-B1 Dhwrrer WFA-Z1 0104/ 2025 = 0o 06 amr 594 g 0.993x + L3809 Lo
L-02 oo WEA-Z1 = 160 00 501 100.2 1903 0555 + 1127 0599
L3 Cunyen VFA-21 50 100 o] 504 1007 ama 0593 + 1381 00
L8R Dwyer WFRA-Z1 30 106 200 LiE] 9.0 1992 Q¥R + 0430 sy
L85 Oveyer VFA-21 50 100 0 ' X} 1989 055 + 0BT 1,000
L-B04 Dwipar FA-21 A E02S 5 1w 20 sy oz K07 LO0% - Q00 1.000
L-BOT Devpar WFAS2L CATA/2025 5 103 ) SE) 1087 2005 0954 » 1,58 1.000
L4 et VEA-Z] 1S ] 100 00 1 92 e 0.991x « 0972 1000
1608 Dwper WEA-21 DA/ IEE 5 100 200 03 w4 (LEL) 0,996 4 1101 .88
610 Dwveyer WRA-Z1 04/08/200 8 50 =i} a0 500 104 w20 0.998x - 1,203 1000
P g ¢ y
Calibrated by : Approved by :
MY Uirabow
(M Achul Dangklom) ‘ (Mr. Peara Detugom)

Test Values Observed Value Units Mominal Range
RANGE 500 FRE 500 standard
STABILITY (Zero Gas) 01 FPE < 2 with zaro alr
SAMPLE FLOW 512 eefmin 500 + 50
CZONE FLOW 79 co/min Bd =15
PMT 1033 my 20 - 150
AZERD G4.1 iy 20 - 150
HYFS 45 v 42} - 300 constant
RCELL TEMP 50.3 % 501
BOX TEMP 29.2 c B-48
BT TEMP 7.0 e 7.2
MOLY TEMP 314.7 c 315 .5
RCELL PRESS a2 IM-He-A 2 - 10 constant
SAMPLE PRESS 284 1N-Hg-A 75 - it
M Span Conc 400 PPB 20 - 20,000
NG, Span Conc 400 FFE 20 - 20,000
MO Slope 1.004 10:03
NO, Slope LOGE 1003
NG Offsat 1.0 my =20 to +150
NO, Offset 0.6 my -20 to 150
Stability at Zera o1 PP <02
Stabillty at Span 0.2 FFE < 2 ppb @ 400 ppb span gas
Callbrated by /de Q.,. #le) o Approved by

{Mr.Aclul Dangkiom)

\} {MrPeera Detudom)
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U3t (Ba. .08, Aaudei weda e
S.P.S. CONSULTING SERVICE CO.,, LTD.

7 wanwmalniy 24 ouuwwalodu umssauwa mnaRdng njanEn 10800
7 8oi Phahalyothin 23, Phaholyothin Ad.. Jempal, Chatuchak, Bangkok 10800
Tl | (662) 93G-1270-72. Fa * (66T} S13A221. E-iml | abswpmcon. Com. . ww.4DScon, com

Console Calibration Report
Callbration Method | | Critical Orlfices |
Calibration Data
Conscle Data Callbration Data
No. Serial No. Date y DH,, (mmH,0)
E01 1563 03/03/2025 1.003 a49.40
802 8002514 03/03/2025 1.004 4957
803 1503016 04/03/2025 0.999 49.63
RO4 00Ns&59 04/03/2025 0.8 4%.88
BOS 00007428 04/03/2025 1007 459.14
RO1 1561 05/03/2025 0.5%6 49.32
ROZ BOO2513 04/03/2025 1.003 49.95
RO3 1570 04/03/2025 0.993 50,08
RO4 8002519 03/03/2025 0.997 4953
RO5 1503015 05/03/2025 1.005 50.25
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 :

Ml D,QJ:L..

(Mr, Adul Dangklom)

(Mr. Peera Detudomn}

H %

U39 oa.fl.i00. peutiais wedla e

S.P.S. CONSULTING SERVICE CO., LTD.
7 24 AL

unaTaNNE TMNNT 10800

Rl e e ol
Pitot Tube Calibration Report
| Calibration Method | | Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Ave. of Cp (test)
Ma, Type of Pitot Date
Pitot Side A Side B
803 3 099 01/05/2025 0.84 0.83
B04 5 0.99 01/05/2025 0.84 0,80
FD5 5 099 01/05/2025 085 0.88
BO7 s 0.99 01/05/2025 084 0.83
808 s 0.99 01/05/2025 0.85 0.8
809 5 099 02/05/2025 0.83 0.84
811 5 099 01/05/2025 084 085
B16 s 099 01/05/2025 0.84 088
B18 5 0.99 01/05/2025 0.84 0.83
819 s 0.99 01/05/2025 0.85 0,88
B21 5 099 02/05/2025 0.8 0,80
B2a s 0.99 05/05/2025 0.85 084
B27 3 0.99 05/05/2025 0.85 0.86
B30 5 0.99 05/05/2025 068 085
ga1 5 0.99 05/D5/2025 0,82 0.88
£33 s 0.99 01/05/2025 .84 0.85
835 5 0.99 01/05/2025 0,88 0.8
Remark : Accept value of Cp (test) is 0.8 4 0.01
Vil
If’
Calibrated by : M‘.]' Dﬂg&n Approved by
(Mr. Adul Dangkiom) ) (W, Peera Detudom)




QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkne, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 :'4.,f’f—‘~‘~'\\\.>‘?
www.qealibration.com e T
SALERTRS
CERTIFICATE No : 25M2254 PAGE: 1 0F 2

REFERENCE No : 76365-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER - METTLER TOLEDO

MODEL i XS105DU

SERIAL No . 1126422905

1D No - BA05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 1 S.P.S. CONSULTING SERVICE CO,, LTD.

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

CALIBRATED BY : ATSAWIN Y,
CALIBRATION DATE : 07-Mar-25
APPROVED BY :

ONGSHK J.
ISSUED DATE : 13-Mar-25
RECEIVED DATE : 07-Mar-25

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

F-G(10 REV 03

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) $09-4584
www.qealibration.com

CERTIFICATE No : 25M2254 PAGE:20F2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : XS§105DU
MANUFACTURER : METTLER TOLEDO S/N : 1126422905

1D No H BA0S5/50 RECEIVED DATE $ 07-Mar-25

AIR PRESSURE H 1009mbar + Imbar CALIBRATION DATE  : 07-Mar-25
AMBIENT TEMPERATURE 3 MPCx1°C RELATIVE HUMIDITY : 54 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIB

- 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 :-

L

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 C02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 C02250117 29-Jan-27

o

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)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 120 g WAS 0.000055 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

bl oo

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000063
0.02 0,01999 0.00001 0.000065
0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50002 -0.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
353 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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THAI UNIQUE CO., LTD.

T

80-82 puudsznBdlae wwiaayunsny wanwszuAs ngaawt 10200
B80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

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

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SVD824/22063
Instrument Type : Gas Chromatography
Model : CP-3800

Serial Number : 00734

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

Address ; 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 05/08/2024

ELECTRONIC TEST
CPU Mpass O pam
LCD TEST M pass O rarL
VENT TEST PASS O pai
KEY ECHO TEST PASS D FAIL
DESTRUCTION RAM TEST E PASS D FAIL
RUN CHROMATOGRAM TEST
DETECTOR : Flame lonization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold | min., rate 20 °C/min. to 200 °C hold 1min,
Injector 220°C
Detector 300°C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB025IDx 15 M

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

SENSITIVITY TEST: C15. ( Area count }= 156,955 Counts.

13t Inegiia drila

THAI UNIQUE CO., LTD.

T

80-82 nuwlsznidlae wvrsayunsny lwanszuns ngamw 10200
80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1748, E-mail : thawati@ihaiunigue.com, Website : www thaiunique.com

Detector Sensitivity ( FID )

| Detector Response Result Specification
Baseline Noise (uV) 285 = 50
Baseline Drift (%) 0.09 = 1
Sensitivity ( S/N for C15) 16,400 = 1,024
Temperature Specification
. Temperature Set Result Specification
Column Oven (" C) 80 80 +5
Injector (" C) 220 220 +5
Detector (" C) 300 300 +5
Incubator (" C) 60 N/A =5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.7 £S5
Retention Time C15( %) 0 = 05

APPROVAL :

Signature: _ D powavrol,

Engineer : Suwarot Trikainut

Date : 05/08/2024

< n

SERVICE DEPARTMENT
FR-SV-029 Rev. 04

SERVICE DEPARTMENT
FR-SV-029 Rev, (4



THAI UNIQUE CO., LTD.
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2626-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunique.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FI
Detector Position Fromt

Inlet Type 1079 Injector
C15 Area 1 157,300
C15 Area 2 159,359
Cl15 Area 3 157.349
Cl5Aread 152379
Cl15 Area § 158,379

C15 Area Average 156,955

Y% RSD(<3%) L7l

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

less than 3 % for Manual injections. To calculate the %RSD. select the C15 peak area for each of the five ( § ) samples.

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

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

13t lneglia 91ia  THAI UNIQUE CO., LTD.

pEsTaEny
=
.' 80-82 auutsznBllas wwangunsny lwawssuas nganwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

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

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CISRT 1 4.128
CISRT2 4128
CISRT 3 4128
CISRT 4 4128
CISRTS 4128
CI15 RT Average 4.128
* % RSD (<0.5% ) | 0

* The precision specification should be less than 0.5 % RSD ** { Relative Standard Dewviation ) 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 =1 std.dev / avg ) * 100

Compliance ﬁrPass | O Fail
Performance by SaMpymfl‘
Date |oslo3/256F
l Comments —
L— p o]
Reviewed by ,._-—;fr"f"/" ) l Date [ os5/og /] Zeo2¢
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SERVICE DEPARTMENT

Compliance E/Pass | [ Fail
Performance by Swmm ?"
Date o5/o 9/‘292-—? il
Comments —
2/ =
Reviewed by e, | Date | Gs/o ¥l 2224
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SERVICE DEPARTMENT



Title H
Print Date:!: Sat Jan 01 19:06:02 2005 Page 1 of 1

Run File ¢ E:\ \sps2024\cal2024\baseline2024002.run
Methed File : D:\Method-GC\star C\Star\TU\cal0203\baseline FID.mth Title :
Sample ID : Baseline2(024 Run File : L\ Asps2024M\cal2024\baseline2024002.run

Method File : D:\Method-GC\star CA\Star\TU\calO203\baseline FID.mth

. . . Sample ID : Bassline2024

Injection Date: 5/8/2567 14:01 Caleulation Date: 5/8/2567 14:41

Injection Date: 5/8/2587 14:01 Calculation Date: 5/8/2367 14:41
Opeyatot U gEbiden Detector Type: 3800 (10 Volts) Operator { Husarot Detector Type: 3800 (10 Velta)
Workstation: Loeal Disk Bug Address 1 44 Workstation: Leocal Disk Bus Address 1 44
Instrument : Sample Rate : 10.00 Hz Instrument : Sample Rate : 10.00 Hz
Channel : FPront = FID Run Time : 39,860 min Channel :. Front = FID Run Time t 39,960 min

w* LC Workstation Version 6.20 ** 02511-7390-2e7-0265 ==
** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 *+
Bun Mode : Analysis
- i Peak Measurement: Peak Areas
g = = £ 1

Chart a?EEd 0.56 cm!min Attenuation 1 ) Zere Of-?et = 10% Caléulatias Types Extarhal Standsrd
Start Time =  0.000 min End Time = 39.960 min Min / Tick = 1.00

Ret. Time Width
00 05 10 15 20 Peoak Foak Result Time offset Area Bep. 172 Status
4 w*: * E " mvalts No. Name ) (min) (min) (counts) Code (sec) Codes

o=

12 JaEE LN

2. =
Totals: 0.0000

3.
Total Unidentified Counts :

4=
Detected Peaks: 0 Rejected Peaks: 0 Identified Peaks: 0

5-
Multiplier: 1 Divigoxrs 1 Unidentified Peak Factor: 0

H-
7= Baseline Offset: -16 microVolts LSB: 1 microVolts
8- Noise (used): 22 microVolts - monitored before this run
9- Manual injection

B Data Handling: No peaks

- kR K R R kK K K ok % K ok K kK ko k k ko ok kR ko o ok ok ok kK kK ok K kK R R K K K R R R R R X R
12-
13-
-
15-
16 -
17 -
18-
18-




Title
Run File

Method File

Sample ID

Injection Date:

Operator

Workstatlon:

Instrument =

Channel

** LC Workstation Version 6.20

Chart Speed =
Start Time

c14

Ci1s

c16

f:\ \spsZ024\calZD24\fid2024003.run
d:\cafidz024003-front.mth

FID2024

6/8/2567 9:26

E/8/2567 9:16 Calculation Date:

sSuwarot Detector Type: 3800 (10 Volts)
GC-LAB Bus Address : 44

Sample Rate < 10.00 Hz
Front = FID Run Time 1 7.993 min

** 02511-7390-ae7-0265 **

2.83 em/min  Attenuvation = 205 Zero Offset = 8%

0.000 min End Time = 7,993 min Min / Tick = 1.00
. )
y 04

0.0 0.1 02 03 Vil
14 “M=2.0
2~
3.

~a.500
s
-4.118
4894

Page 1 of 1

Brint Date: Sat Jan 01 12:35:30 2005

Titlae

Run File L1\ \Bps2024\call024\r1d42024003 . run
Method File d:i\f1d2024003-front. . mth

Sample ID 1 FID20Z4

Injection Date: 5/8/2567 9:16

Operator 3 sSuwarot
Workstation: GC-LAB
Inatrument

Channeal Front = FID

** LC Workstation

Run Mode H
Peak Measurement:
Calculation Type:

Version 6.20 ==

Analysis
Paak Ares
External Standard

Calculation Date:

betector Type:
Bus Address
Sample Hate
Run Time

02511-7390-anT7-0265 ==

Ret . Time
Feak Frak Resault Time Offset Area
No. Name ) (min) (min) (counts)
1 Ccl4 54.1202 3.509 -0.005 163565
2 €15 53.5241 4.118 -0.005 157309
3 C€1b 52.2361 4.694 0.001 146804
Totals: 159.8804 -0.009 1704289
Status Codes:
C - out of calibration range
Total Unidentified Counts : 69332200 counts

Detected Peaks: 11
Multiplier: 1
Baseline Offset: -
Noise (used): 28 m
Manual injection

Calib. out of rang

e ke ok ke ok ok ok ok ek ok ke e e T e R K K kR kK Kk kR R K R Rk R Rk Ak K e e ok ok ok ok Kk Kk k% ok

Rejected Peaks: 0

Divisor: 1
29 microVolts

icrovolts -

Unidentified Peak Factor:

LSB:

Identified Peaks:

1 microVolts

monitored before this run

e; No Recovery Action Specified

S/B/256T 9:26
3B00 (10 Velts)
: 44

10.00 H=
T.993 min




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

Sample [D: fid std

Operator (Inj): suwarot

Injection Date: 05/08/2024
Cale Date: 05/08/2024
Run Time (min): 7.993
Workstation: GC-LAB

Instrument (Inj):

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type; External Std.

ci\star‘data\tu\cal2024\fid2024001 . run

mVolts j ‘1

A=FID 10 V RESULTS

B — L ) g
s00- | | |
|
400—] ||| i |
| I
300 L] r |
200— \ ‘ } |
100 | | |
1 e ﬁl ;‘l L - S—
70
y ) h ly 15 & . ]
- ” Minutes
= = E
Peak No Peak Name Result () | Ret Time Peak Area | Sep. Code Width 1/2
{mimn) {counts) (seq)
1 cla 152.6865 1518 163565 BB 22
2 Cl5 147.1889 4.128 157309 [£]E] 231
3 Clé 138.7997 4.705 146804 BB 2.3
Totals 438.6751 | 467678 —l

“ THAI UNIQUE CO.,LTD.

1Of1

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

Sample [D: fid std
Operator (Inj): suwarot
Injection Date: 05/08/2024
Calc Date: 05/08/2024
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

<,
S
VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Std,

e:\star\data'‘tu\ecal2024\fid2024002. run

A =FID 10 V RESULTS

BN 7]
500— )
400 ‘ ‘ | |
' |
3{'14.]—' ‘ ‘
200 “ |
' | ||
|
10— | | |
[
it = b~ i |.__|| S || .
70—
y 5 Iy ly k b b
Minutes
Peak No | Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
| {min) {counts) (sec)
1 Cl4 152.6865 1518 168565 BB | 22
i Cis 137.1189 4.128 159359 | BB 23
3 Clo 128.7997 | 4.705 147834 | BB | 23|
! | Totas | 4186042 1 475758 ]

E THAI UNIQUE CO.,LTD.

10f1



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

Sample [D: fid std
Operator (Inj): suwarot
Injection Date: 05/08/2024
Cale Date: 05/08/2024
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

4,
S

VARIAN

Run Mode: Analvsis
Peak Measurement: Peak Area

Calculation Type: ~ External Std.

ci\star\data‘tu\cal2024'fid2024003. run

A=FID 10 V RESULTS

mVBITa '_I| E i
Ali— |l ’ g
500—| | |
400— ‘ i
300— L ‘ ‘
ot | & H
100— | ! ||
ol | P | R | =
A Ul ) h A ks k i !
Minutes
Peak No Peak Name Result () RetTime | Peak Area | Sep.Code | Width 12 |
(min) (counts) (see)
L | Cl4 1527865 1518 169535 BB 22
2 Cls 197.1159 4.128 157349 BB 23
3 Cle : 128.3997 4.705 149834 BB 23
Totals 478.5021 476718 |
10f1

w THAI UNIQUE CO.,LTD.

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

Sample D: fid std
Operator (Ing): suwarot
Injection Date: 05/08/2024
Calc Date: 05/08/2024
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

Run Mode:

)
S
VARIAN

Analysis

Peak Measurement: Peak Area

Calculation Type:

External Std.

cr\star\data\tu\cal2024\id2024004. run

mVolts | l

aoo— | \

=In

400— |

300— Nl\

200—
100-

C14

A =FID 10 V RESULTS

== v

st b
70— T
l b h y 5 b h '
Minutes
= 8 2
Peak No Peak Name Result () RetTime | PeakArea | Sep.Code | Width 12
{min) (counts) {sec)
1 cl4 162.7865 | 3518 165521 BB | 22|
2 cls 157.1159 | 4128 152379 BB 23
2 | c16 | 138.5997 | 4.705 146834 BB 2.3
| Totals 458.5021 464734
1o

“ THAIT UNIQUE CO.,LTD.



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

| Agilent Technologies
Sample 1D: fid std A}'}( |
Operator (Inj): suwarot 4 F | 4 3
Certifica nalys

Injection Date: 05/08/2024 v A R I A N te of A ySis

Calc Date: 05/08/2024 FID-TCD Performance Evaluation Sample Kit

Run Time (min):  7.993 Run Mode: Analysis |

" i Agilent Part Sample Lot
Workstation: GC-LAB Reak Mrasurement: Peak Ares Number:  5080-8842, 18710-60170 Number: 0006750304
. ; . External Std.

Instrument (Inj): Calculation Type: This analytical reference material was manufactured and verified in acgordance with an 150 9001 registered quality system,
| and the analyte concentrations were verified by an 150 17025 nccredited laboratory, The certified value for each analyte was
| delermll ned gravimetrically.
| Concentrations:
| n-tetradecane 0.218 g/L (= 0.5%) 0.033 wiw %

c:\star\data\tu\cal20241fid2024005.run A=FID 10 V RESULTS n-pentadecane U218 gl (X 0.5%) 0.953 wii 9%

n-hexadecane 0218 g/l (+ 0.5%) 0.033 wiw %
| Solvent: hexane
mVolts | | 2 , Calibrated Class A glassware and clean boules were used in the manufacture of this standard. Balances used in the
i < manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
. and 150 9001,

n-hexadecane 99.5%
hexane 99%

wil | | ==
|
|

‘ | n-letradecane 99.6%
400— | n-pentadecane 99%
300— \ "

200— ‘

100 1

| Typical Analytical Spectrum or Chromatography L
GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane

|
I — —____,l l_.l L JL — B Candithins:

(&P x
O0—— | "] hexane cis &
i Agilent 8490 GE
=70 T T T 7 T Culumn - Aghent 19911411
1 h 3 g 5 f 7 FID § SPLITLESS
Currler 35 P51
Oven - 40 ta N Etnsls
Minutes H 6 b 170 15w
= % z | hald 2 min
|
Peak No Peak Name Result () RetTime | Peak Ares | Sep.Code | Width 112 b e . 155 . -
(min) (counts) (sec) I
| Date of release: 30 June 2023
1 Cl4 162.7965 3518 164521 BB 22 Date of expiration: 31 July 2025
2 Cl3 137.1159 4,128 158379 BB 23 |
3 Cl6 i 128.1947 4705 149834 BE | 23 |
Totals 280071 412738 |

| Muonica Bourgeols
| QM$ Representative

H THAI UNIQUE CO.,LTD. Ve
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W WK Electric Co.td. %@*

68/242 Moo 5, Sawalpracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Certificate of Calibration

Certificate No.:  WK2312-031-1 Page 1 of 2
Customer : THAI UNIQUE CO.,, LTD,

80-82 PRACHATHIPATAI RD., BANGKHUNPHROM,

PRANAKORN, BANGKOK 10200
Instrument : AMD Flow Meter Ambient Temperature  : (28£2)°C
Manufacturer  : Agilent Technologies Humidity + (50 £15) %RH
Model : GBBILA Received Date ! 6-Dec-23
Serial No. : MY16470347 Calibrated Date * 7-Dec-23
Identity No. : SV-DF-001 Issued Date + 12-Dec-23
Range ¢ 0 mlmin to 750 ml/min Calibrated Location * In Lab
Resolution * See to data
Calibration Method  : CP-WK-M10
Reference standard instruments :

Instrument Serial No. Certificate No. Due Date Traceability to
Flow Calibrator 140215-134 L202304114-001 18-Apr-25 MIT

Primary Flow Calibrator 1107-8 WEK2305-049-5 22-May-24 WK Electric Co., Ltd.

MIT : Miracle International Technology Ca., Ltd.
This result calibrate was found accurate as shown on date place of calibrate only
This certificate is traceability to the International System of Unit (SI)

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverange factor k=2, providing a level of confid approximately 95%

il @

Calibrated by : Mr.Taywanat Hansuwankul Approved by : p——ee
~
Ms. Budsagorn Patcha

Authorized Signatory

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in
writing from the laboratory.

F5100 REV.00 27 Oct 16

\W WK Electric Co.Lid.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2904 5500 E-mail : wk.calibrations@gmall.com www.wk-etc.com

Calibration Results

Certificate No. : WE2312-031-1 Page 20f 2
Calibration Result of the Accuracy
Function : Flow Measurement
Range : 0 mVmin to 760 mlimin
Resolution : 0.01/0.1/1 ml/min
Unit : mlimin
UUC Setting STD Uncertainty Shod Tt
Readi Error (£) Values
Scale mUmin ading Gabain)
0 0.00 0.00 0.00 3.3 -0.20 ~ 0.20

50 50.7 51.16 -0.456 3.3 48.80 ~ 51.20

300 300 300.4 0.4 3.3 2938 ~ 306.2

450 450 450.7 0.7 3.3 4408 ~ 459.2

660 560 549.6 0.5 3.3 533.5 ~ 566.5

650 650 649.3 0.7 3.3 630.6 ~ 669.5

700 700 699.2 0.8 3.3 679.0 ~ 721.0
(30 Without Adjustment ( ) After Adjustment

This certificate may not be reproduced pt in full unless permission for the reproduction has been obtained
in writing from the laboratory.
**#+* End of Certificate****
F5100 REV.00 27 Oct 16



Measuretronix Limited
2425/2 Lat Phrao Road, Saphan Song

Wangthonglang, Bangkok 10310, Thailand ' =TT
Phone : u.agﬂ.mm. 0-2514-1234 . Measuretronix Limited
Fax : 0-2514-0001, 0-2514-0003 NSC-THE-TIS 17025 . .
Website : www.measuretronix.com CALWUATION 0310 Calibration Repnl‘t
UUC : Fluke 51 Thermometer Certificate No. : LF24-0278
. . . Serial No, ; 5910857 Report data type : As-Found
Certificate of Calibration AssetNo, : 5910857 Date of Calibrate : 26-Jun-2024
Procedure : CPLF-M4:Rev.02 Date of Reeeive : 17-Tun-2024
Note : Refer to Fluke 51,52 Operator's Manunl Rev | 3/86, Oct 1985 3 g=
Certificate Number  : LF24-0278 SR
Customer : Thai Uniqus Co., Ltd. Temperature : 23 °C + 3 °C
Equipmem : Thermometer Address : 80-82 Prachathipatal Road, Humidity : 50 %RH + 20 %RH
Bangkhunphrom, Pranakarn,
Manufacturer : Fluke , sonpiok o
Model 3871 | Measuretronix Cal-Lab certifies that the above listed instrument meets or exceeds all specifications as
. | stated in the referenced procedure (unless otherwise noted). The measurements are traceable to national or
Serial Number : 5910857 international measurement standards or accept fundamental or natural physical constants or have been
derived by approved ratio techniques as state in the Standard Used below. The policies and procedures used
Asset Number : 5910857 comply with ISO/EC 17025:2017.
Customer : Thai Unique Co., Ltd. This report applies only to the item identified and shall not be reproduced other than in full, without

specific written approved by Measuretronix Cal-Lab.

80-82 Prachathipatai Road,
The uncertainties shown are the expanded uncertainties, which calculated ' from the standard uncertainties

Bangkhunphrom, Pranakorn, [ multiplied by a coverage factor of k = 2, providing a measurement confidence level of approximately 95%.
Bangiek 10200 IJ No statement of compliance with specifications is made or implied on this certificate.
Date of Calibrate :26-Jun-2024 |
Date of Issue : 27-Jun-2024 |
|
This calibration certificate documents the traceability to national standards, which realize the uniis of measurement ‘
accarding lo the International System of Units (S). Remark : The units of uncertainty values in this report are referred to the below details

This calibration certificate applies only to the item identified and shall not be reproduced other than in Sull, without I "Volt " or " V' for voliage, " Ampere " or " A " for current, " Olm " or " 11 " for resistance, " Farad " or
specific written approved by Measuretronix Cal-Lab. Calibration certificates without signature are not valid, | "F "for capacitance, "Hertz " or " Hz " for frequency, " deg € " or "°C " for degree Celsius, "deg F " or ""F"

The measurements marked with an asterisk (*) in this certificate are outside our range of accreditation. They have been Jor degree Fahrenheis, etc.
included for completeness,

The Calibration interval (Cal. Due) is the responsibility of the end user.

| Standard Used
Calibrmedhy Appm\rad b_v Serial/Asset Deacription Traceable Cert.No. Cal.Date Due Date
. : 6400011 Fluke 5500A Calibrator NIMT EE-0017-24 7-Mar-2024  6-Mar-2025
/Vanﬂ:(m N'qunPHr)J \ 7&
Mrs. Nanthiya Ngampring Mrs, Arunee Bamrungtham
Metrology Technician Cal-Lab Manager
Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3
Cerlificate No.: LF24-0278 Model : 51 Serial No. : 5910857 Page 2 of 3
Form 421 Rev.07 Dato : 06-Jun-2024 Measuretronlx Cal-Lab




Test Data

TEST RANGE Neominal Uoc Tol. Tast Exror Uncertainty
Value {+/=) Result [+/=)
THERMOCOUPLE MEASUREMENT CALIBRATION
TYPE K THERMOCOUPLE
1 =850 20 0.9 °¢C -185.4 °C -0.4 °C 0.27 °C
2 =100, 0 0.8 °c -100.59¢ ={ .5 °C 0.21 °C
3 -50.0 *¢ 0.8 °C -50.2 °C -0.2 *C 0.21 °C
4 o.00g 0.7 °¢ g.peg 0.0 °c 0.21 °¢c
5 100.0 °c 0.8 °C 100.1 °c 0.1 °¢ 0:21 *C
(3 300.0 °c 1.0 % 300.2 °c - o 0.21 °¢C
7 500.0 °C 3ol G ftole PG e { [R5 B 0121 e
B 1365.0 °c 23 *e 13€5.2 °C .2 oo 0.32 °¢
TYPE J THERMOCOUPLE
9 =195:.0 *g* 1.0 % -194.4 =°C [+ 28 - o D.22 ¢
10 -100.0 °¢c 0.9 °c -99.3 °¢c 115 g v Blg e
11 -50.0 °C 12 48400 0.6 "¢ L e
12 0.0 °C 0.8 °¢C 0.5 g.5 g 0.18 °C
i3 100.0 °C 0.9°¢ 100.4 °C 0.4 g D.18"°C
14 300.0 °c L1ee 300.8 °C 0.87°¢ g.139C
15 755.0 °C 1.6 °C 155.3°C g.3"%¢ 0.18 °C
End of Calibration Report
Certificate No. : LF24-0278 Model : 51 Serial No.: 5910857 Page 3 of 3

Costifieate

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

Al Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

S. Pohtongkam

Service Manager
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Performance
Maintenance Protocol

' 2690/2695/e2695 Separations Module

‘ Waters system: HPLC01/57

. PM date: 02-Jul-2025

©2020 WATERS CORPORATION, ALL RIGHTS RESERVED, WO -I-e rS

THE SCIENCE OF WHAT'S POSSIBLE®

WATO053374 VeRrsion 13

Guidelines

This performance maintenance (PM) protocol outlines maintenance tasks you should regularly perform
on Waters systems. Regular maintenance ensures optimum performance and uninterrupted trouble-
free operation.

Schedule

Waters recommends that performance maintenance visits be performed once a year. Systems under
heavy use or using aggressive solvents need more frequent maintenance. For detailed maintenance
schedules, refer to the appropriate user guide located on Waters.com. Failure to follow the
maintenance schedules as described in the user guide might result in unreliable operation and
inaccurate laboratory results.

Safety considerations

Some protocols might involve removing instrument covers, exposing the performer to high voltages,
high currents, and moving parts. This presents risks of electric shock or damage to the instrument. To
reduce these risks, Waters recommends that these protocols be conducted by certified Waters field
service engineers with access to the latest information on Waters products. Waters is not responsible
for actions initiated by an unqualified performer. If you are unsure, have a Waters certified field service
engineer conduct the performance maintenance activity.

Waters Quality Parts

Waters designs and manufactures Waters Quality Parts® to the same strict regulatory standards it uses
for its high-performance Waters systems. Waters recommends using Waters Quality Parts for all
maintenance activities. Failure to use Waters Quality Parts might compromise laboratory results and
reliability.

Customer education

Waters offers courses on operating and maintaining its high-performance systems, as well as courses
designed to help you maintain professional competency and further your knowledge in
chromatography, mass spectrometry, and Waters data systems. For more information on available
training courses, visit Waters Educational Services on Waters.com.

Qualification/compliance services

Waters Compliance Services help you achieve and maintain the regulatory compliance of your LC and
MS instruments and software with a combination of expertise, compliant-ready systems and software,
and a portfolio of services to ensure that you consistently obtain quality data. To learn more, visit
Qualification/Compliance Services on Waters.com.

2690/2695/E2695 ALLIANCE SEPARATIONS MODULE 20F8
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PM task overview

Table 1 is an overview of the PM tasks performed.

Note: For instructions on performing these procedures, refer to the Waters Alliance e2695

s Modiule Onerata
s Module Cperat

[ TN
Oi” S buige.

Table 1 - PM tasks

g . Inspect o

Replacé/rebuild

Verify

| Optional calibration

- tes':tsi .

Firmware version

Filters

Initialization diagnostics

Flow rate accuracy

Lifetime counter

Solvent management
components

Pressure test

Gradient proportioning
valve

Solvent manager door

Sample management

Adjust the seals

Injection accuracy

filter components
Fan Lithium battery? Compression check
Valves

Carousel drive
mechanism

PerformancePlus™
degasser

Seal wash system

Fittings and tubing (leaks)

Error logs

1 Waters field service engineers perform optional calibration tests as part of a Total Assurance with Calibration Plan. For an additional charge, Waters can
perform these tests for customers without this plan, Some of these tests require chemistry kits not supplied in the performance maintenance kit. For
detalls on performing the optional calibration tests, see the appropriate user gulde on Waters.com.

2 Only Waters field service engineers can replace batteries.

2690/2695/E2695 ALLIANCE SEPARATIONS MIODULE

30F8

WATO053374 VERsION 13

PM task descriptions

Performance maintenance consists of three task categories:

)

e Inspect

e Replace or rebuild parts

o Verify

Note: If the instrument fails pre- or post-performance maintenance inspections or verifications, it
might need additional service beyond the scope of this protocol. Such service might incur
additional parts and labor charges.
Inspect

1. If the instrument is off, power it on and allow it to complete software checks.

2. Inspect the firmware and, if appropriate, update it.

3. Inspect the lifetime counter and record the eluent delivered and injection count.

4. Ensure that the solvent manager door filter is clear of debris and dust; clean if necessary.

5. Ensure that the fan grate on the rear of the instrument is clear of debris and dust; clean if
necessary.

6. Inspect the following for leaks, precipitation, corrosion, proper operation, or any obvious
damage:
* Valves —prime/vent; high pressure 1 and 2; low pressure 3; gradient proportioning
e Carousel drive mechanism
e PerformancePlus degasser
e Seal wash system
e Fittings and tubings

7. Review error logs for any errors and troubleshoot as necessary.

Replace or rebuild parts

Verify

Using the parts in the PM kit, replace or rebuild parts as necessary.

Note: For instructions on replacing parts, see the appropriate user manual on Waters.com.

After completing the maintenance tasks, verify instrument performance:

1. Power-on the instrument and allow it to complete on-board software checks.

2. Using Methanol at ImL/min and a back pressure of at least 1700 psi, inspect the delta pressure
and record results. If delta is larger than 2.5% of the system pressure, run the static leak test to
locate a possible leak.

3. Adjust the seals from the Diagnostics menu and record the results.

4. Perform a compression check and record the results.

Note: For information on priming all solvent lines and purging injectors, refer to the Waters
Alliance 2695 Separations Module Operator’s Guide.
2690/2695/E2695 ALLIANCE SEPARATIONS MODULE 40F8
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Results/checkl ist Table 7 - Optional calibration test results — flow rate accuracy
: : : : N . . PP B 'Ifimeyr 3
A Waters field service engineer completes the test results, checklist, and confirmation sections. - -
Serial/ID number DKSH-INS-02
Test results Callbration date 01-Apr-2025
. . Table 8 - Optional calibration test results — flow rate accuracy
Table 2 - Firmware version i i
- - " Value ) o . - Pass or fail
Firmware revision 3.00 L s
3.0min  Expected result: 2:51 to 3:09 minutes X pass [] Fail
Table 3 - Lifetime counter results
T A Table 9 - Optional calibration test results ~ gradient proportioning valve
: Lifetime counters —
Eluent delivered 526.5 Solvent ; R : " Measured volume . .. Passor faI’I
Injection count 26126 Ty A 25mL X pass [] Fail
Table 4 - Pressure test B 25 mL } X pass [] Fail
i Si{stem 'hre‘ssure ] < ' R : Dél@a pressure - R Acceﬁtable deltarange v - Pass or fail - Expected result: B cylinder volume = A cylinder volume +3 mL
1712 13 <2.5% system pressure X Pass [] Fail Table 10 - Optional calibration test results — injection accuracy
Table 5 - Adjust seals test results® e o e R S : Balance -
CSealdata | 7 New . e ,Pfeiiious wl : ;AC;C‘ept’.ablye range. - o pass o fail Serial/ID number BA 08/61
' Calibration date N/A
Top 46 2 301080 pass [] Fail : /
] Table 11 - Optional calibration test results — injection accurac
Bottom 119 118 80 to 200 Pass [ ] Fail P J i v i
. o . Programmed. S I TR IR ST S .
Width 73 76 5010120 pass ] Fall L WAL W2 4 volume ) [ Caleulated volumie {ul) o' oo | Pass orfall
Table 6 - Compression check test results?® 3.6019¢ 3.3061g 50 uL 49.3 L Expected result: 50 uLt 2.0 pk X pass [] Fail
Parameter ~ e e ‘Vahie b Y passorfail i s N/Ag N/Ag 12 pL N/ApL  Expected result: 12 plt 1.0 pt X pass [] Fail
Compression volume 1pL X Pass [] Fail
Delta decay pressure 1.2 psi X Pass [] Fail
Final pressure 108.0 psi X pass ] Fail

® For information on adjusting the seals and checking compression, refer to the Waters Alliance 2695 Separations Module
Operator’s Guide.

2690/2695/E2695 ALLIANCE SEPARATIONS MODULE 50F8 2690/2695/E2695 ALLIANCE SEPARATIONS MODULE 60F8
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Performance maintenance confirmation

Checklist
Note: Select N/A if the task does not apply.
Inspect
Allinspect tasks completed X Yes [ No [ N/A | confirm on behalf of S.P.S. CONSULTING SERVICE COMPANY LIMITED
Company name

Comments:No comments.

Replace/Rebuild that this performance maintenance

procedure has been satisfactorily completed on: M135M7942A
Filters X1 ves [] No [[] N/A Serial no.
Solvent management components |E Yes D No |:| N/A
Sample management components Yes [ No []N/A Signed: Suloawoolae. Date: M
Customer

Lithium battery [ Yes XI No ] N/A

Comments:Replace P/N:700004073,P/N: 700011783 Sopawedet,  Saendawisok
f

Verify Print name
All verify tasks completed Yes [ No [ N/A
Comments:No comments. 1 certify that the maintenance procedure has been successfully completed.

Signed: ﬂﬁﬁﬂwﬁrj: N Date: 02-Jul-2025

Waters engineer

Chanwat Lertsapanant

Print name

Ccomments:  No comments.

No comments.

Waters Corporation

34 Maple Street WO TerS

Milford, Massachusetts THE SCIENCE OF WHAT'S POSSIBLE®
01757 USA :

PerformancePlus , The Science of What's Possible, Waters, and Waters Quality Parts are trademarks of Waters Corporation, All other trademarks are

property of their respective owners,

©2020 Waters Corporation. Printed in the U.S.A,

2690/2695/E2695 ALLIANCE SEPARATIONS IMIODULE Tor8 2690/2695/E2695 ALLIANCE SEPARATIONS MODULE 80F8
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Performance
Maintenance Protocol

: 2487/2488/2489 Dual A Absorbance Detector

Waters system:

HPLCO01/ 57

PM date:

02-Jul-2025

©2017 WATERS CORPORATION. ALL RIGHTS RESERVED.

Waters

THE SCIENCE OF WHAT'S POSSIBLE,®

715000147 Rev. J

Guidelines

This performance maintenance (PM) protocol outlines maintenance tasks you should regularly perform
on Waters systems. Regular maintenance ensures optimum performance and uninterrupted trouble-
free operation.

Schedule

Waters recommends that performance maintenance visits be performed once a year. Systems under
heavy use or using aggressive solvents need more frequent maintenance. For detailed maintenance
schedules, refer to the appropriate user guide located on Waters.com. Failure to follow the
maintenance schedules as described in the user guide might result in unreliable operation and
inaccurate laboratory results.

Safety considerations

Some protocols might involve removing instrument covers, exposing the performer to high voltages,
high currents, and moving parts. This presents risks of electric shock or damage to the instrument. To
reduce these risks, Waters recommends that these protocols be conducted by certified Waters field
service engineers with access to the latest information on Waters products. Waters is not responsible
for actions initiated by an unqualified performer. If you are unsure, have a Waters certified field service
engineer conduct the performance maintenance activity.

Waters Quality Parts

Waters designs and manufactures Waters Quality Parts® to the same strict regulatory standards it uses
for its high-performance Waters systems. Waters recommends using Waters Quality Parts for all
maintenance activities. Failure to use Waters Quality Parts might compromise laboratory results and
reliability.

Customer education

Waters offers courses on operating and maintaining its high-performance systems, as well as courses
designed to help you maintain professional competency and further your knowledge in
chromatography, mass spectrometry, and Waters data systems. For more-information on available
training courses, visit Waters Educational Services on Waters.com.

Qualification/compliance services

Waters Compliance Services help you achieve and maintain the regulatory compliance of your LC and
MS instruments and software with a combination of expertise, compliant-ready systems and software,
and a portfolio of services to ensure that you consistently obtain quality data. To learn more, visit
Qualification/Compliance Services on Waters.com.

2487/2488/2489 DUAL A ABSORBANCE DETECTOR 20F7



715000147 Rev. 715000147 Rev.J

PM task overview PM task descriptions
Table 1 is an overview of the PM tasks performed. Performance maintenance consists of three task categories:
Note: For instructions on performing these procedures, refer to the online Help or the ¢ Inspect
appropriate user manual on Waters.com. e Replace or rebuild parts
Table 1 - PM tasks o Verify
S . e ) e B o kOpt’ionaI'caIibralk:ion Note: If the instrument fails pre- or post-performance maintenance inspections or verifications, it
‘Inspect - g Replace/rebuild .|~ - ©o Verify - U taets - might need additional service beyond the scope of this protocol. Such service might incur
KEEEIERE g R - S : b additional parts and labor charges.
Firmware version Lamp Initialization diagnostics Wavelength accuracy
Fan Lithium battery? Wavelength calibration Inspect
Flow cell ' 1. If the instrument is off, power it on and allow it to complete software checks.
Fittings and tubing 2. Inspect the firmware and, if appropriate, update it.

3. Ensure that the fan grate on the rear of the instrument is clear of debris and dust; clean if
necessary.

4. Inspect the flow cell for leaks.

5. Inspect tubing and fittings for leaks.

Replace or rebuild parts
Using the parts in the PM kit, replace or rebuild parts as necessary.

Note: For instructions on replacing parts, see the appropriate user manual on Waters.com.

Verify

After completing the maintenance tasks, verify instrument performance:

1. Power-on the instrument and allow it to complete on-board software checks.
2. Perform a manual wavelength calibration and record the results.

L Waters field service engineers perform optlonal callbration tests as part of a Total Assurance with Calibration Plan. For an additional charge, Waters can
perform these tests for customers without this plan. Some of these tests require chemistry kits not supplied in the performance maintenance kit. For
details on performing the optional callbration tests, see the appropriate user guide on Waters.com.

2 Only Waters field service engineers can replace batteries. The battery is not replaced for the 2489 when performing preventive maintenance.

2487/2488/2489 DUAL A ABSORBANCE DETECTOR 30F7 2487/2488/2489 DUAL A ABSORBANCE DETECTOR A0F7
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Results/checklist

A Waters field service engineer completes the test results, checklist, and confirmation sections.

Test results

Tabie 2 - Firmware version

| Firmware version 1.41.2272

Table 3 — Verify wavelength calibration results

‘ Pass orfail

Maximum deviation .

X pass [ Fail 0.03 nm

Table 4 - Optional calibration — wavelength accuracy test solution

Test solution

Lot number N/A

Expiration date N/A

Table 5 - Optional calibration — wavelength accuracy test results

" ‘peakvalue (nm) - “Passorfail -+
N/A Expected result: 255 £ 2 nm [ Pass [] Fail
N/A Expected result: 379 + 2 nm [Jpass [ rail
N/A Expected result: 522 + 2 nm [ prass [ Fail

2487/2488/2489 DUAL A ABSORBANCE DETECTOR

Sor7

715000147 Rev. J

Checklist
Note: Select N/A if the task does not apply.

Inspect

All inspect tasks completed X Yes [] No [] N/A

Comments:No comments.

Replace/Rebuild

Lamp [ Yes [XI No [] N/A

Lithium battery [ Yes [X] No [] N/A

Comments:Lamp S/N:311132 =2455 Hr.

Verify

All verify tasks completed

X Yes [ No ] N/A

Comments:No comments.

Optionatl calibration tests

All optional calibration tests
completed

[T ves X No [] N/A

Comments:No comments.

2487/2488/2489 DUAL A ABSORBANCE DETECTOR

60F7



SITHIPORN ASSOCIATES CO., LTD. &
CALIBRATION LABORATORY SIXHITORM)

715000147 Rev. J A ) )
451-451{1 Sirinthom Road, Bongburmny, Bangpiud, Bangkok, 10700 Thalland

Tel +B6 2433 8331 Ernail : calibrationg@sithiphorn.com CALIBRATION 0¥84

Performance maintenance confirmation

Cert. No. : SP24020
Pages l1of3

| confirm on behalf of S.P.S. CONSULTING SERVICE COMPANY LIMITED

Company name Calibration Certificate

that this performance maintenance

procedure has been satisfactorily completed on: B1487E998A 5 : Lo
ool o Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER
Signed:
Sopawedet, pate: _ 09-Tol-20p5 Model : LAMBDA 25
T - »
Customer Serial No.: 501814123010
ID No.: SP03/58
awades Saentawisole Calibration Mode : WAVELENGTH ACCURACY
Print name PHOTOMETRIC ACCURACY
Condition As Found : GOOD

| certify that the maintenance procedure has been successfully completed.

Customer : 8.P.S. CONSULTING SERVICE CO., LTD.
7 801 PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Signed:

L‘Wi/ﬂ#fﬂri . Date: 02Jul2025

Waters engineer

Chanwat Lertsapanant

Print name
Location : WET CHEMISTRY LABORATORY IV
Comments: No comments.
i x a) 3. 3 o
No comments. Ambient Temperature: ( 281+ 5 ) C
Relative Humidity : (4724 25 ) %
Received Date : 27 AUGUST 2024
- Calibration Date : 27 AUGUST 2024
Waters Corporation ]
34 Maple Street W Date of Issue : 27 AUGUST 2024
Milford, Massachusetts THE SCIENCE ngw-ll-i-;gsr EESIBLE"
01757 USA *
Waters, The Science of What's Possible, and Waters Quality Parts are reg] ks of Waters Cor ion. Al other trad ks are property Calibrated by : Nathakorn Pisulpaisan

of their respective owners.

©2017 Waters Corporation. Printed in the U.S.A.

Approved by : 7: M %_}.

( Thanakul Petchurai

2487/2488/2489 DUAL A ABSCRBANCE DETECTOR 70F7
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.



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN)
associates —
NSC-TISI-TIS 17025
CALIERATION 0394

Cert. No. : SP24020
Job No. : VC67SPO013
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-8P-01
The calibration procedure to direct ement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01,ASTM E925-02

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

Materi Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
MNeutral density filter RM-1N2ZN3N 13877 106918 03/11/2024
Potassium dichromate solutions ~ RM-0204060810 14204 106902 02/11/2024
Potassium lodide solution - K1-0701-001 CI-0185-24 14/05/2026

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology,NIST.

Result of calibration : Wavelength Accuracy

{Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
o Reference Material (nm) (nm) (nm) + (nm) Factor

278.13 278.3 0.17 0.16 2,00
361.25 361.4 0.15 0.16 2.00

RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740,09 739.9 -0.19 0.16 2.00

N, 864.94 865.2 0.26 0.16 2,00

UUC* = Unit Under Calibration

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

451-451;’] Sirinthorn Road, Bangbumru, Bangpiud, Bungtuk, 10700 Thaillond
Tel +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN)
associates
NSC-TISI-TIS 17025
CALIBRATION D394

Cert. No, : SP24020
Job No. : VC67SP0013
Pages 1303

Resu ion : Phot rac
(Without adjustment)
Matedtal Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k
(nm) Absorbance (A) Absorbance (A)  (A) + (A) Factor
29360 1.0 L0517 1.0550 0.0033 0.0029 2.00
. 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
= 20381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
'; 29360 1.0 0.9821 0.9820 -0.0001 0.0028 2.00
-a 546.1 20914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00
Z 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00
§ 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00
=2 590.0 29914 0.7 0.7237 0.7221 -0.0016  0.0029 2.00
.E 29381 0.5 0.5361 (.5361 0.0000 0.0031 2.00
£ 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00
635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00
20381 0.5 0.5211 0.5210 -(.0001 0.0032 2.00
Material Wavelength  Solution Certified UUC* Reading  Error Uncertainty k
(nm) (mg/l) Absorbance (A) Absorbance (A)  (A) +(A) Factor
z 20 0.2422 0.2418 -0.0004  0.0101 2.00
§ 40 0.4866 0.4852 -0.0014  0.0115 2.00
§ 2350 60 0.7414 0.7389 -0.0025 0.0067 2.00
; 80 0.9858 0.9842 -0.0016 0.0093 2.00
& 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 501514123010

Resolution of Wavelength Mode 0.1 nm
Resolution of Photometric Mode  0.0001 A

Stray Light** UUC* Reading at 220 nm

Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0117 3.8659
Wavelength Scan 1100 nm-190 nm **8pecific Acceptance :

Scanning Speed 7.5 nm/min Transmission = 1,0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) LOnm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor k,

providing a level of confidence of approximately 95%

End of Calibration Certificate
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MNoise B_306/25
Sound Level Meter Calibration Report
Acoustic Callbrator Data
srand [ ACO | Nurmber AC 03/56
Model [ 2121 | Serfal Mo, 130006

Callbration Range | 54 o, 1000 Hz |

Due Date

Last Calibration

21 February 2025

21 February 2026

Callbration Data

Calibration Range | 94 d8, 1000 Hz |

Last Calibration

N m 7 Sai Phanatyoihin 24,
o 17 L E-mad
Noise B_205/25
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand [ ACO J Number AC 03/56 |
Model [ 2127 | Serial No. 130006 |

21 February 2025 l

Sound Level Meter Data

Calibration Data

SLM No. Brand Model Serial Na. Date

Actual Reading [dB]

Before Adjustment

After Adjustment

ACO-E24 ACD 6236 06182005 18 June 2025

939

a5

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

93.81 £ 0.10 B

Approved by

Calibrated by ; ﬁd‘,\ szﬂrlm-

(M, Adul Dargklom )

|

]'||| {Mr. Paera  Detudom)

Due Date 21 February 2026 |
Callbration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No, Brand Modeal Serial No. Date
Before Adjustment After Adjustment

ACO-B2G ACO 8236 Qotez011 22 June 2025 937 939
ACO-836 MO 8236 00192027 22 June 2025 538 93,5
ACO-B41 ACD 6236 00192032 22 June 2025 839 LER
.-“CG—RW ACD 6236 00L92063 22 J.:Jn'e.z. 25 9‘3:8 939
ACO-RAZ ACD 6236 LO192064 22 June 2025 9319 935

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
{TISTR}

9381 + 0.10 dB

Caljbrated by : A‘fur (129 weply {oaur

Appraved by

(Mr_tdul Dangkicm J

lll IMr. Peera  Detudomi
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Noise Dase B_295_1/25

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

8rand [ SVANTEK | Number [ SV 03760 |
Model [ svaa | Serial No. [ 83820 |
Callbration Range ]— 114 dB, 1000 Hz | Last Calibration | 06 August 2024 |

Due Date [ 06 August 2025 ]

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [d8]
SLM Mo, Brand Madel Serial Mo, Date
Before Adjustment After Adjustment
MMD-B16 SVANTER 5y-10415 106120 2jne202s | 1138 ) 180
NMD-B17 SVANTEK sv-logis | dosize | 22une 2025 L 114.0 1140
NMEC-B1B SVANTER SV-10015 106123 22 June 2025 114.0 114.0
Acoustic Certified Value : Thalland Institute of Scientific and Technologlcal Research
TISTR) 114,03+ 0.10 dB

Approved by

DW1°~'\

(M, Adul Dargklom)

Calibrated by ; ,&&L‘l

‘. Mr. Peera  Detudarm)

-
-

S0 TRSL s
A7-TISTR SO S

Request No.

Submitted by
Address

Calibrated at

Instrument Calibrated :

Deseription
Manufacturer
Model

Serial No.

Standards used :

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
21-68/0220 MTC No. EEL. BP. 45/0268
CALIBRATION CERTIFICATE

: 5.P.5.Consulting Service Co. Ltd,

+ 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd.. Muang, Samutprakan 10280,

Ambient Environment

122+ 3)°C

¢ Acoustic Calibrator Temperature

: Cirrus Research ple Relative Humidity ; (50 £ 15)%
: CR:515 Ambient Pressure £ (101,325 + 1,500) kPa

92002

. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

bd

+ Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

o

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

&

Digital Multimeter Agilent 34401A SN MY 44005560,

Pressure Transmitter Vaisala PTB202AD §/N TH650001.

vy

. Audio Analyzer Panasonic VP-7722A S/N 0414770122,

=

jr}

. Condenser Microphone B&K 4180 S/N 2889871,

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

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

Metrology (Thailand).

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

measured values only.

Date of Receipt

Date of Calibration

19 Feb. 2025

¢ 21 Feb. 2025 1A

™

Advertizsing the Report/Cenificate and pubt

The results
btaired from the sovemor af TISTR

y of ther

Head Office

35 Mu 3 Ta

036

Fae (863 0 2577 9009

imbon Khilone Ha, Amphoe Khlong Luang G668 Mu 2 Tambon Bangpoomal, Amy
mthari 12120, Thailand C

FM.BLMTC.0D2Z Rev.5
Office/Labaratory Office

arig Samutprakan, 196 Phahonyothin Ao

Banghkok 109

Tel (66) 0 257 30 exd. 5219, 5225, 5217
(66) 08 1889 SB2T

aclyao, Chatuchak,

10280, Tt
0 ext. 115, 116

el | Lé
[66) U8 3219 9440

E-rnall : mtcgtistrarth Website - www.tistr.onth



NSC-TISI-TIS iy
CALIBRATION D37

THAILAND INSTITUTE OF SCIENTEFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  45/0268
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k= 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 201iPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequeney Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
112 inch Bruel&Kjaer 4180 1000.1 .1 + I\5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uneertainty Tolerance limit
Type (%) (%) LEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.65 +0.50 +3.0%
Note : 1. Mo adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Calibrated by : Approved by :

(Mr.Weerachai  Deechaiyae) f,, (Mmoo
AVFETH
ri
Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre

Ref : 2011268021900739002

: 21 Feb. 202

: 24 Feb, 2025

w

Date of Calibration

Date of Issue

(=]

End of Certificate

(X

The results relate only 1o the items tested/calibrated or value assignac:

Advertising the Report/Certificate and publicity of the results swcept in full are prohibited unless written permission is obtained from the govemar of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Knlong Luang,

Chargwat Pathumthani 12120, Thalland
Ted, [66) 0 2577 9036
Fax. (66} 0 2577 2009

Office/Laboratary

668 Mu 2 Tambon Bangpoomai, Amghoes Muang Samutprakan,

Changwat Samutprakan 10280, Thailand

Tel [66) 0 2323 1672-80 ext. 115, 116
{66) 08 3219 2440

E-mail |

mitc@tistr.orth Website : wew tistrorth

FM.BLMTC.002 Rev.5
Office
156 Phahoryothin Road, Ladyso, Chatuchak,
Bangkok 10900, Thaitand
Tel (66) 0 257% 1121-30 ext. 5219, 5225, 5217
(66) 0& 1889 4BZT
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CALIBRATION LABORATORY Co.,LTD.

CALIBRATION LABORATORY CO.,LTD.

2/10-71,14, 56 Sod Praser Manukit 29 Yaek 4, Praser Manukit Rd,, Ladphrao, Bangkok 10230

Tel. 02-576-0353-4 Fax: D2-578-2672  www.cal-laborlory com  E-mail:sele@cal-leboratory. com

CLC CLC
S S YroaE
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR
NOMENCLATURE :  pHMETER NOMENCLATURE :  pHMETER
MANUFACTURER : HANNA MANUFACTURER :  HANNA
MODEL / TYPE : HI3S12/HII332/HI7662-T MODEL / TYPE . HI3512/HI1332/HI7662-T
SERIAL NO. + D8685754/11250B7M/092806BN[PH04/56] SERIAL NO. : 08685754/11250B7M/092806BN[PH04/56]
CLID. NO. ;272501562 DATE OF CALIBRATION ~ : 18 June 2025
JOB CONTROL NO.  : 250617070523
CALIBRATION SERVICE : M IN-LABORATORY [ ON-SITE EXVERONMENT CONDITONS 1
CUSTOMER S.P.S. CONSULTING SERVICE CO., LTD. Temperature s (25%25) °C Relative Humidtiy s (0515 % BH
7 SO1 PHAHOLYOTHIN 24 ROAD, JOMPOL,
CHATUCHAK, BANGKOK 10900 PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by direct
DATE OF RECEIVED : 17 June 2025 DATE OF ISSUED : 20 June 2025 measurement with Certified Reference Material (CRM).

. X This instrument was calibrated under procedure No. CLC-CPTH-04 [ Temperature ] based on ASTM E 644-04
The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Led.

as calibration guidelines. The calibration was performed by using Calibration Bath, Precision Thermometer and [PRT

Calibrated By : Sukgasem Seehanart which maintained by the Calibration Laboratory Co., Ltd.

Wenick Inchaisri
REFERENCE STANDARD USED :

Calibration Engineer
1. pH Standard Solution, NIMT TRM CODE TRM-§8-2003, TRM CODE TRM-S-2007.
Jé 2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.
Approved By: Mongkol A 4. Precision Thermometer, ASL Model F250 S/N. 1334023800.
. " 5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1.
Authorized Signatory

20 June 2025

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

the International System of Units ( SI)

Certificate No. Q25070523 Certificate No. Q25070523
F3-011-05/12-23 page 1 of 4 F3-011-05/12-23 page 2 of 4

= ]

@clccalibration Echccalibration



CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Prazerl Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Banghok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.callsboralory.com  E-mail:

afiical-abo

CLC
Accredited
IB0/IEC 1T02E

TRACEABILITY :

1. The messurements are traceable to International System of Units (81) , through National Institute of Metrology (Thailand).
Lot Number. 080124 , 120124. Due Date 23 January 2026.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4281-14495731 , Due Date 27 September 2025.

3. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q24120999, Due Date 26 November 2025.

4. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 1042/67, Due Date 16 October 2025.

5. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).

Certificate No. TT-0146-24, Due Date 28 October 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

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

Certificate No. Q25070523
F3-011-05/12-23 page 3 of 4

T T
dtclcealibration

210-11,14, 55 Sol Prasert Manukit 28 Yask 4, Prasert Manukit Rd.. Lac

Tel. 02:676-0353-4 Fax: 02-578-2672  www.caHaboratory.com  E-mail:salecal-a

CLC
Accredited
IBO/IEC 1TORS

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : { X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainlies

of pH meter.

CALIBRATION DATA
1.pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (z pH)
4.003 4.005 168.2 -0.002 0.010 2,00
7.005 7.010 -8.1 -0.005 0,013 2,00
10.015 10.010 -177.7 +0.005 0,014 2,00

Technical Note. Setting function CAL 3 point (4,7,10 ).

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 4 of 68

2. TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( %@ ) DUC Reading ( °c ) Correction ( °c ) Uncertainty +( °c )

100 25.00 25.0 0.00 0.07

Technical Note. Type of sensor : Thermistor

Probe (J 3 mm
Materials : Metal Sheath.
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 2,00.

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68

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

### End of Certificate ###

Certificate No. Q25070523
F3-011-05/12-23 page 4 of 4 E : E
"

(=13

@ciccalibration



QUALITY CALIBRATION CO.,LTD. S,
235 Petchkusem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584 ﬁ‘&

www.gcalibration.com NSCTISHTISH oS
CALIBRATION
AN

i

il
o

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

CERTIFICATE No ;: 25M2256 PAGE: 1 0F2
REFERENCE No : 76365-3

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER & SARTORIUS

MODEL : BSA2245-CW

SERIAL No i 36591843

ID No i BA09/61

CONDITION AS RECEIVED : USED ITEM

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

7 8O PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ATSAWIN Y.
CALIBRATION DATE ! 07-Mar-25
APPROVED BY 1

PONGS AW ).
ISSUED DATE - 13-Mar-25
RECEIVED DATE ' 07-Mar-25

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

CERTIFICATE No : 25M2256 PAGE:20F2

Calibration Report

EQUIPMENT . DIGITAL BALANCE MODEL : BSA2245-CW
MANUFACTURER z SARTORIUS SIN : 36591843

1D No t BAD9/61 RECEIVED DATE - 07-Mar-25

AIR PRESSURE : 1009mbar + 1 mbar CALIBRATION DATE  : 07-Mar-25
AMBIENT TEMPERATURE : 4°Cx1°C RELATIVE HUMIDITY : 52 %RH+ 10 % RH

CONDITION OF THIS RES! S CALIBRATE

- 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 ZERD
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-1-151 C02250116 28-Jan-27
2) STANDARD WEIGHT E2 15843 CO2250117 29-Jan-27

w

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 IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

= NATIONAL INSTITUTE OF METROLOGY (THAILAND)

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

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000071 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

"o

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (2 g)
i 0.0000 ~ 0.0000 0.00012
0.10 0.1000 0.0000 0.00012
0.20 0.2000 0.0000 0.00012
0.50 0.5000 0.0000 0.00012
1.00 1.0000 0.0000 0.00012
2.00 2.0000 0.0000 0.00012
5.00 5.0000 0.0000 0.00012
10.00 10.0000 0.0000 0.00012
20.00 20.0001 -0.0001 0.00012
50.00 50.0000 0.0000 0.00014
100,00 100.0001 -0.0001 0.00019
200,00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 NJ 4 2 100.0000
3 100.0000
2 5 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 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) 809-4384
www.gealibration.com

CERTIFICATE No : 25T0520 PAGE: | OF 2
REFERENCE No: 73833-1

Certificate of Calibration

EQUIPMENT + CODRREACTOR

MANUFACTURER ; HACH

MODEL : DRB 200

SERIAL No ¥ 15110C0497

ID No s DRB 05/59

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY H S.P.5. CONSULTING SERVICE CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 27-Jan-25
APPROVED BY £

| ponGSHK I,
ISSUED DATE i 27-Jan-23
RECEIVED DATE 5 15-Jan-25

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

F-GUT0 REV ; 03

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

CERTIFICATE No : 25T0520 PAGE :2 OF2

Calibration Report

EQUIPMENT 2 COD REACTOR

MANUFACTURER £ HACH MODEL : DRB 200

1D NUMBER g DRB 05/59 SERIAL NUMBER : 15110C0497
RECEIVED DATE 3 13-Jan-25 CALIBRATION DATE : 27=lan-2%
AMBIENT TEMPERATURE 2 23%.CH1%C RELATIVE HUMIDITY 53 %RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASURMENT METHOD WITH CALIBRATED THERMOCOUPLE TYPE K
UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON POINTS AND LOCATED AS THE PICTURE .
REFERENCE STANDARD INSTRUMENTS -

INSTRUMENT MODEL SERIAL No CERTIFICATE No DLUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 26354 6635300 24Toe468 26-Jun-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 IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :-  WITHOUT ADIUSTMENT

ololojiiclol
®®

333888

&)

wos W

©EE)
00906,

BLOCK No. BLOCK No.2
FRONT FRONT

Block No. 1 2

Calibration Point (°C) 150 150

Controller temperature (°C) 144 144

Indicating Temperature 144 144

1 150.01 149.57
§ 2 150.69 150.44
£ 3 150.40 149.46
& 4 150.22 149.89
6"; 5 150.27 149.75
o 6 150,51 150.45
P 7 150.24 150.03
5 E 8 150.20 150.08
ve 9 150.14 150.14
g 10 149.70 149.83
E I 149.58 149,89
g 12 149.46 149.79
4 13 148.77 149.03
= 14 148,99 149.14
15 149,02 149.62
Uncertainty of Measurement(z °C) (.87 0.87

21 THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
LOCATION 10 WAS REFERENCE LOCATION.

'E 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIEG RY A
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REPORT

e
% F-GOV0 REV |
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= SCIENCE

CERT.No.: HS-W015C

Calibration Date : 18 Mar 25

Submitted by : S.P.8 CONSULTING SERVICE CO.LTD
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol,
Chatuchak, Bangkok, Thailand 10800

Avg Room Temp : 20 °C
Avg Water Temp : 20°C
Air Pressure : 760.00 mmHg

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
Samsaennok , Huaikhwang, Bangkok 10310
Tel: 0-2274-2456 Fax; (-2274-2443

Email: info@harikul.com  www.harikul.com

Model

SN

Probe

SN

1D NO.

Air Temp ref
Barometric ref
Water Temp ref :

Cerlificate of Calibration

¢ Y51 5000
© 158100751
© YSI 6010

- 220100097

: S/N. FBOG5C26
: B/N. FBOG5C26

Salinity : 0 ppt D NO. HS001
Technician . Kitlipong M.

Calibration Details
Calibration Point 100% air sal. (stalus) (status}

(@20 °C, DO = 9.09 mg/l)
Measurament 1 (mgd) 9.08 (PASS) - -
Measurament 2 (mg/) 9.08 (PASS) -
Measurameant 3 (mg/) 9.08 (PASS) - -
Measurament 4 (mgd) 9.07 (PASS) -
Measurement 5 (mgd) 8.07 (PASS) -
Measurement 6 (mgf) q.07 (PASS) - -
Measurement 7 (mg/) 9.07 (PASS) -
Measurement 8 (mg/) 9.07 (PASS) - -
Measurament 9 (mg/) 9.07 (PASS) -
Measurement 10 (mg/) 9.07 (PASS) - -
Mean Measurement 9.07 mg/l =
Inaccuracy 0.02 mgh -
Overall Status (PASS)
Manufacturer Specification

Accuracy = +/~ 0.02 mg/l

1) This certificale is issued based on the result that are found as shown on

date and place of test only.

2) The calibration procedure followed in accordance with Harikul Science Co., Lid.

3} This result shall not be used for advertising purpose.

Technician Signature

(Kittipong Maalkwong)

Laboratory Manager

(Matenapha Pisalkunchon)
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PerkinElmer’

GC Clarus 600/680 Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd
- Md{"l’_ss tion): | 7 S9! Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
(Instrument Location): Bangkok, 10900,
Serial Number: 680514042502 Service Tag: N68APSSFXMP
Customer Name
(If applicable): Ms.Naruecha PM number: 10of 2
Service Engineer o Service Order
Name: Monchai Kitcharoenkeat Neohar WO-
. Next PM Due
Date PM Performed: 22-Feb-2025 Date: 22-Aug-2025
(DD-MMM-YYYY)
(DD-MMM-YYYY)
Part Number Release Publication Date , )
TH09370070 (¢} August 2016 Perkin=imer’

Scope

The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC by
inspecting and replacing any worn or damaged parts. This service should only be performed by a
trained representative of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance
prior to starting the PM. Always check with the customer before making any changes that may affect the
customer's analysis or calibration, including a current back-up of system software and/or data files. The
completed document should be signed by an authorized PerkinElmer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part
of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of Perkin Elmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners. Except as specifically set forth in its terms and conditions of sale,
PerkinElmer makes no Warranty of any kind with regard to this d it, includi 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.
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PerkintElmer’

Component List

Component / . Software q .
Specific Model Serial # Vel Configuration Notes
Clarus680 680514042502 Totalchrom6.3.2 | PSS, PSS, FID,
Clarus SQ8T 648N4050804 Turbomass 6.4
AtomX US14113002 Tekma AtomX
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
N/A
Additional Reagents and Standards Required for PM

Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (Mm/YY)

N/A

1>

PerkinElmer”

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

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

I Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G 0.33 Volt

*Neutral to ground not more than 0.5 volts peak to peak
I Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.
Carrier gas M Helium [J Nitrogen (JHydrogen
Moisture level [/]Good []Need to replace []Other

Detector gas W] Air Zero MHydrogen [Nitrogen[JHelium
Moisture level /] Good []Need to replace []Other

W1 Inspect the customer log book and make any appropriate PM entries.

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

1 Perform general inspection of system for cleanliness.
Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan M Yes [1No
Oven cooling fan ¥Yes [JNo

2. Electronic :

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

[0 Check sub-ambient option. (If installed).
Oven temperature set point 5 °C [JPass []JFail

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




1> 1>

PerkinElmer’ PerkinElimer’
M cCheck flows, including split flows if applicable. Calibrate if necessary.
oo Pass Additional Comments
M Check detector gas flows and adjust if necessary. Additional Comments Regarding the PM

Detector flow Pass

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

Vial sensor Pass
Door sensor Pass
Tower sensor Pass
Plunger sensor Pass

Elevator sensor Pass i

Review

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

The preventive maintenance checks and if applicable performance tests for

) . ) Clarus600/680 GC have been completed.
Wl Check firmware version. Upgrade to current levels if necessary.

Firmware version 6.5
This Clarus600/680 GC Pass the preventive maintenance.
Measure all accessible power supply voltages. Review of Preventive Maintenance:
5 Volt Pass
+15 Volt Pass - - -
15 Volt Pass Authorized PerkinElmer Representative: Date:
24 Vol Pass L Monchai 22-Feb-2025
Monchai Kitcharoenkeat (DD-MVIVYYYY)
Record all detector voltage signal. Authorized Customer Representative: Date:
Detector Channel A 112 mvV. Narwecha 22-Feb-2025
Detector Channel B NA mV. Ms.Naruecha (DD-MMM-YYYY)

3. Diagnostics Tests:

¥ Run instrument diagnostics.
¥l BRAM Pass
/1 EPROM  Pass

¥l Run Autosampler diagnostics.
BRAM Pass
EPROM  Pass

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

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

Update Logbook.

NNRNENN
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THAI UNIQUE CO., LTD.

T

80-82 puudsznBdlae wwiaayunsny wanwszuAs ngaawt 10200
B80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

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

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SVD824/22063
Instrument Type : Gas Chromatography
Model : CP-3800

Serial Number : 00734

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

Address ; 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 05/08/2024

ELECTRONIC TEST
CPU Mpass O pam
LCD TEST M pass O rarL
VENT TEST PASS O pai
KEY ECHO TEST PASS D FAIL
DESTRUCTION RAM TEST E PASS D FAIL
RUN CHROMATOGRAM TEST
DETECTOR : Flame lonization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold | min., rate 20 °C/min. to 200 °C hold 1min,
Injector 220°C
Detector 300°C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB025IDx 15 M

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

SENSITIVITY TEST: C15. ( Area count }= 156,955 Counts.

13t Inegiia drila

THAI UNIQUE CO., LTD.

T

80-82 nuwlsznidlae wvrsayunsny lwanszuns ngamw 10200
80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1748, E-mail : thawati@ihaiunigue.com, Website : www thaiunique.com

Detector Sensitivity ( FID )

| Detector Response Result Specification
Baseline Noise (uV) 285 = 50
Baseline Drift (%) 0.09 = 1
Sensitivity ( S/N for C15) 16,400 = 1,024
Temperature Specification
. Temperature Set Result Specification
Column Oven (" C) 80 80 +5
Injector (" C) 220 220 +5
Detector (" C) 300 300 +5
Incubator (" C) 60 N/A =5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.7 £S5
Retention Time C15( %) 0 = 05

APPROVAL :

Signature: _ D powavrol,

Engineer : Suwarot Trikainut

Date : 05/08/2024

< n

SERVICE DEPARTMENT
FR-SV-029 Rev. 04

SERVICE DEPARTMENT
FR-SV-029 Rev, (4



THAI UNIQUE CO., LTD.
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II.' 80-82 auwdliznillae WUTIUTIYURNITHY (UAWIZUAT NFUNHY 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2626-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunique.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FI
Detector Position Fromt

Inlet Type 1079 Injector
C15 Area 1 157,300
C15 Area 2 159,359
Cl15 Area 3 157.349
Cl5Aread 152379
Cl15 Area § 158,379

C15 Area Average 156,955

Y% RSD(<3%) L7l

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

less than 3 % for Manual injections. To calculate the %RSD. select the C15 peak area for each of the five ( § ) samples.

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

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

13t lneglia 91ia  THAI UNIQUE CO., LTD.

pEsTaEny
=
.' 80-82 auutsznBllas wwangunsny lwawssuas nganwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

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

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CISRT 1 4.128
CISRT2 4128
CISRT 3 4128
CISRT 4 4128
CISRTS 4128
CI15 RT Average 4.128
* % RSD (<0.5% ) | 0

* The precision specification should be less than 0.5 % RSD ** { Relative Standard Dewviation ) 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 =1 std.dev / avg ) * 100

Compliance ﬁrPass | O Fail
Performance by SaMpymfl‘
Date |oslo3/256F
l Comments —
L— p o]
Reviewed by ,._-—;fr"f"/" ) l Date [ os5/og /] Zeo2¢

171

SERVICE DEPARTMENT

Compliance E/Pass | [ Fail
Performance by Swmm ?"
Date o5/o 9/‘292-—? il
Comments —
2/ =
Reviewed by e, | Date | Gs/o ¥l 2224
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S
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SERVICE DEPARTMENT



Title H
Print Date:!: Sat Jan 01 19:06:02 2005 Page 1 of 1

Run File ¢ E:\ \sps2024\cal2024\baseline2024002.run
Methed File : D:\Method-GC\star C\Star\TU\cal0203\baseline FID.mth Title :
Sample ID : Baseline2(024 Run File : L\ Asps2024M\cal2024\baseline2024002.run

Method File : D:\Method-GC\star CA\Star\TU\calO203\baseline FID.mth

. . . Sample ID : Bassline2024

Injection Date: 5/8/2567 14:01 Caleulation Date: 5/8/2567 14:41

Injection Date: 5/8/2587 14:01 Calculation Date: 5/8/2367 14:41
Opeyatot U gEbiden Detector Type: 3800 (10 Volts) Operator { Husarot Detector Type: 3800 (10 Velta)
Workstation: Loeal Disk Bug Address 1 44 Workstation: Leocal Disk Bus Address 1 44
Instrument : Sample Rate : 10.00 Hz Instrument : Sample Rate : 10.00 Hz
Channel : FPront = FID Run Time : 39,860 min Channel :. Front = FID Run Time t 39,960 min

w* LC Workstation Version 6.20 ** 02511-7390-2e7-0265 ==
** LC Workstation Version 6.20 ** 02511-7390-ae7-0265 *+
Bun Mode : Analysis
- i Peak Measurement: Peak Areas
g = = £ 1

Chart a?EEd 0.56 cm!min Attenuation 1 ) Zere Of-?et = 10% Caléulatias Types Extarhal Standsrd
Start Time =  0.000 min End Time = 39.960 min Min / Tick = 1.00

Ret. Time Width
00 05 10 15 20 Peoak Foak Result Time offset Area Bep. 172 Status
4 w*: * E " mvalts No. Name ) (min) (min) (counts) Code (sec) Codes

o=

12 JaEE LN

2. =
Totals: 0.0000

3.
Total Unidentified Counts :

4=
Detected Peaks: 0 Rejected Peaks: 0 Identified Peaks: 0

5-
Multiplier: 1 Divigoxrs 1 Unidentified Peak Factor: 0

H-
7= Baseline Offset: -16 microVolts LSB: 1 microVolts
8- Noise (used): 22 microVolts - monitored before this run
9- Manual injection

B Data Handling: No peaks

- kR K R R kK K K ok % K ok K kK ko k k ko ok kR ko o ok ok ok kK kK ok K kK R R K K K R R R R R X R
12-
13-
-
15-
16 -
17 -
18-
18-




Title
Run File

Method File

Sample ID

Injection Date:

Operator

Workstatlon:

Instrument =

Channel

** LC Workstation Version 6.20

Chart Speed =
Start Time

c14

Ci1s

c16

f:\ \spsZ024\calZD24\fid2024003.run
d:\cafidz024003-front.mth

FID2024

6/8/2567 9:26

E/8/2567 9:16 Calculation Date:

sSuwarot Detector Type: 3800 (10 Volts)
GC-LAB Bus Address : 44

Sample Rate < 10.00 Hz
Front = FID Run Time 1 7.993 min

** 02511-7390-ae7-0265 **

2.83 em/min  Attenuvation = 205 Zero Offset = 8%

0.000 min End Time = 7,993 min Min / Tick = 1.00
. )
y 04

0.0 0.1 02 03 Vil
14 “M=2.0
2~
3.

~a.500
s
-4.118
4894

Page 1 of 1

Brint Date: Sat Jan 01 12:35:30 2005

Titlae

Run File L1\ \Bps2024\call024\r1d42024003 . run
Method File d:i\f1d2024003-front. . mth

Sample ID 1 FID20Z4

Injection Date: 5/8/2567 9:16

Operator 3 sSuwarot
Workstation: GC-LAB
Inatrument

Channeal Front = FID

** LC Workstation

Run Mode H
Peak Measurement:
Calculation Type:

Version 6.20 ==

Analysis
Paak Ares
External Standard

Calculation Date:

betector Type:
Bus Address
Sample Hate
Run Time

02511-7390-anT7-0265 ==

Ret . Time
Feak Frak Resault Time Offset Area
No. Name ) (min) (min) (counts)
1 Ccl4 54.1202 3.509 -0.005 163565
2 €15 53.5241 4.118 -0.005 157309
3 C€1b 52.2361 4.694 0.001 146804
Totals: 159.8804 -0.009 1704289
Status Codes:
C - out of calibration range
Total Unidentified Counts : 69332200 counts

Detected Peaks: 11
Multiplier: 1
Baseline Offset: -
Noise (used): 28 m
Manual injection

Calib. out of rang

e ke ok ke ok ok ok ok ek ok ke e e T e R K K kR kK Kk kR R K R Rk R Rk Ak K e e ok ok ok ok Kk Kk k% ok

Rejected Peaks: 0

Divisor: 1
29 microVolts

icrovolts -

Unidentified Peak Factor:

LSB:

Identified Peaks:

1 microVolts

monitored before this run

e; No Recovery Action Specified

S/B/256T 9:26
3B00 (10 Velts)
: 44

10.00 H=
T.993 min




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

Sample [D: fid std

Operator (Inj): suwarot

Injection Date: 05/08/2024
Cale Date: 05/08/2024
Run Time (min): 7.993
Workstation: GC-LAB

Instrument (Inj):

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type; External Std.

ci\star‘data\tu\cal2024\fid2024001 . run

mVolts j ‘1

A=FID 10 V RESULTS

B — L ) g
s00- | | |
|
400—] ||| i |
| I
300 L] r |
200— \ ‘ } |
100 | | |
1 e ﬁl ;‘l L - S—
70
y ) h ly 15 & . ]
- ” Minutes
= = E
Peak No Peak Name Result () | Ret Time Peak Area | Sep. Code Width 1/2
{mimn) {counts) (seq)
1 cla 152.6865 1518 163565 BB 22
2 Cl5 147.1889 4.128 157309 [£]E] 231
3 Clé 138.7997 4.705 146804 BB 2.3
Totals 438.6751 | 467678 —l

“ THAI UNIQUE CO.,LTD.

1Of1

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

Sample [D: fid std
Operator (Inj): suwarot
Injection Date: 05/08/2024
Calc Date: 05/08/2024
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

<,
S
VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Std,

e:\star\data'‘tu\ecal2024\fid2024002. run

A =FID 10 V RESULTS

BN 7]
500— )
400 ‘ ‘ | |
' |
3{'14.]—' ‘ ‘
200 “ |
' | ||
|
10— | | |
[
it = b~ i |.__|| S || .
70—
y 5 Iy ly k b b
Minutes
Peak No | Peak Name Result () Ret Time Peak Area Sep. Code Width 1/2
| {min) {counts) (sec)
1 Cl4 152.6865 1518 168565 BB | 22
i Cis 137.1189 4.128 159359 | BB 23
3 Clo 128.7997 | 4.705 147834 | BB | 23|
! | Totas | 4186042 1 475758 ]

E THAI UNIQUE CO.,LTD.

10f1



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

Sample [D: fid std
Operator (Inj): suwarot
Injection Date: 05/08/2024
Cale Date: 05/08/2024
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

4,
S

VARIAN

Run Mode: Analvsis
Peak Measurement: Peak Area

Calculation Type: ~ External Std.

ci\star\data‘tu\cal2024'fid2024003. run

A=FID 10 V RESULTS

mVBITa '_I| E i
Ali— |l ’ g
500—| | |
400— ‘ i
300— L ‘ ‘
ot | & H
100— | ! ||
ol | P | R | =
A Ul ) h A ks k i !
Minutes
Peak No Peak Name Result () RetTime | Peak Area | Sep.Code | Width 12 |
(min) (counts) (see)
L | Cl4 1527865 1518 169535 BB 22
2 Cls 197.1159 4.128 157349 BB 23
3 Cle : 128.3997 4.705 149834 BB 23
Totals 478.5021 476718 |
10f1

w THAI UNIQUE CO.,LTD.

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

Sample D: fid std
Operator (Ing): suwarot
Injection Date: 05/08/2024
Calc Date: 05/08/2024
Run Time (min):  7.993
Workstation: GC-LAB

Instrument (Inj):

Run Mode:

)
S
VARIAN

Analysis

Peak Measurement: Peak Area

Calculation Type:

External Std.

cr\star\data\tu\cal2024\id2024004. run

mVolts | l

aoo— | \

=In

400— |

300— Nl\

200—
100-

C14

A =FID 10 V RESULTS

== v

st b
70— T
l b h y 5 b h '
Minutes
= 8 2
Peak No Peak Name Result () RetTime | PeakArea | Sep.Code | Width 12
{min) (counts) {sec)
1 cl4 162.7865 | 3518 165521 BB | 22|
2 cls 157.1159 | 4128 152379 BB 23
2 | c16 | 138.5997 | 4.705 146834 BB 2.3
| Totals 458.5021 464734
1o

“ THAIT UNIQUE CO.,LTD.



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

| Agilent Technologies
Sample 1D: fid std A}'}( |
Operator (Inj): suwarot 4 F | 4 3
Certifica nalys

Injection Date: 05/08/2024 v A R I A N te of A ySis

Calc Date: 05/08/2024 FID-TCD Performance Evaluation Sample Kit

Run Time (min):  7.993 Run Mode: Analysis |

" i Agilent Part Sample Lot
Workstation: GC-LAB Reak Mrasurement: Peak Ares Number:  5080-8842, 18710-60170 Number: 0006750304
. ; . External Std.

Instrument (Inj): Calculation Type: This analytical reference material was manufactured and verified in acgordance with an 150 9001 registered quality system,
| and the analyte concentrations were verified by an 150 17025 nccredited laboratory, The certified value for each analyte was
| delermll ned gravimetrically.
| Concentrations:
| n-tetradecane 0.218 g/L (= 0.5%) 0.033 wiw %

c:\star\data\tu\cal20241fid2024005.run A=FID 10 V RESULTS n-pentadecane U218 gl (X 0.5%) 0.953 wii 9%

n-hexadecane 0218 g/l (+ 0.5%) 0.033 wiw %
| Solvent: hexane
mVolts | | 2 , Calibrated Class A glassware and clean boules were used in the manufacture of this standard. Balances used in the
i < manufacture of this standard are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
. and 150 9001,

n-hexadecane 99.5%
hexane 99%
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|
|

‘ | n-letradecane 99.6%
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| Typical Analytical Spectrum or Chromatography L
GC Chromatography — n-tetradecane, n-pentadecane, and n-hexadecane in hexane

|
I — —____,l l_.l L JL — B Candithins:

(&P x
O0—— | "] hexane cis &
i Agilent 8490 GE
=70 T T T 7 T Culumn - Aghent 19911411
1 h 3 g 5 f 7 FID § SPLITLESS
Currler 35 P51
Oven - 40 ta N Etnsls
Minutes H 6 b 170 15w
= % z | hald 2 min
|
Peak No Peak Name Result () RetTime | Peak Ares | Sep.Code | Width 112 b e . 155 . -
(min) (counts) (sec) I
| Date of release: 30 June 2023
1 Cl4 162.7965 3518 164521 BB 22 Date of expiration: 31 July 2025
2 Cl3 137.1159 4,128 158379 BB 23 |
3 Cl6 i 128.1947 4705 149834 BE | 23 |
Totals 280071 412738 |

| Muonica Bourgeols
| QM$ Representative

H THAI UNIQUE CO.,LTD. Ve
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W WK Electric Co.td. %@*

68/242 Moo 5, Sawalpracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Certificate of Calibration

Certificate No.:  WK2312-031-1 Page 1 of 2
Customer : THAI UNIQUE CO.,, LTD,

80-82 PRACHATHIPATAI RD., BANGKHUNPHROM,

PRANAKORN, BANGKOK 10200
Instrument : AMD Flow Meter Ambient Temperature  : (28£2)°C
Manufacturer  : Agilent Technologies Humidity + (50 £15) %RH
Model : GBBILA Received Date ! 6-Dec-23
Serial No. : MY16470347 Calibrated Date * 7-Dec-23
Identity No. : SV-DF-001 Issued Date + 12-Dec-23
Range ¢ 0 mlmin to 750 ml/min Calibrated Location * In Lab
Resolution * See to data
Calibration Method  : CP-WK-M10
Reference standard instruments :

Instrument Serial No. Certificate No. Due Date Traceability to
Flow Calibrator 140215-134 L202304114-001 18-Apr-25 MIT

Primary Flow Calibrator 1107-8 WEK2305-049-5 22-May-24 WK Electric Co., Ltd.

MIT : Miracle International Technology Ca., Ltd.
This result calibrate was found accurate as shown on date place of calibrate only
This certificate is traceability to the International System of Unit (SI)

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverange factor k=2, providing a level of confid approximately 95%

il @

Calibrated by : Mr.Taywanat Hansuwankul Approved by : p——ee
~
Ms. Budsagorn Patcha

Authorized Signatory

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in
writing from the laboratory.

F5100 REV.00 27 Oct 16

\W WK Electric Co.Lid.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2904 5500 E-mail : wk.calibrations@gmall.com www.wk-etc.com

Calibration Results

Certificate No. : WE2312-031-1 Page 20f 2
Calibration Result of the Accuracy
Function : Flow Measurement
Range : 0 mVmin to 760 mlimin
Resolution : 0.01/0.1/1 ml/min
Unit : mlimin
UUC Setting STD Uncertainty Shod Tt
Readi Error (£) Values
Scale mUmin ading Gabain)
0 0.00 0.00 0.00 3.3 -0.20 ~ 0.20

50 50.7 51.16 -0.456 3.3 48.80 ~ 51.20

300 300 300.4 0.4 3.3 2938 ~ 306.2

450 450 450.7 0.7 3.3 4408 ~ 459.2

660 560 549.6 0.5 3.3 533.5 ~ 566.5

650 650 649.3 0.7 3.3 630.6 ~ 669.5

700 700 699.2 0.8 3.3 679.0 ~ 721.0
(30 Without Adjustment ( ) After Adjustment

This certificate may not be reproduced pt in full unless permission for the reproduction has been obtained
in writing from the laboratory.
**#+* End of Certificate****
F5100 REV.00 27 Oct 16



Measuretronix Limited
2425/2 Lat Phrao Road, Saphan Song

Wangthonglang, Bangkok 10310, Thailand ' =TT
Phone : u.agﬂ.mm. 0-2514-1234 . Measuretronix Limited
Fax : 0-2514-0001, 0-2514-0003 NSC-THE-TIS 17025 . .
Website : www.measuretronix.com CALWUATION 0310 Calibration Repnl‘t
UUC : Fluke 51 Thermometer Certificate No. : LF24-0278
. . . Serial No, ; 5910857 Report data type : As-Found
Certificate of Calibration AssetNo, : 5910857 Date of Calibrate : 26-Jun-2024
Procedure : CPLF-M4:Rev.02 Date of Reeeive : 17-Tun-2024
Note : Refer to Fluke 51,52 Operator's Manunl Rev | 3/86, Oct 1985 3 g=
Certificate Number  : LF24-0278 SR
Customer : Thai Uniqus Co., Ltd. Temperature : 23 °C + 3 °C
Equipmem : Thermometer Address : 80-82 Prachathipatal Road, Humidity : 50 %RH + 20 %RH
Bangkhunphrom, Pranakarn,
Manufacturer : Fluke , sonpiok o
Model 3871 | Measuretronix Cal-Lab certifies that the above listed instrument meets or exceeds all specifications as
. | stated in the referenced procedure (unless otherwise noted). The measurements are traceable to national or
Serial Number : 5910857 international measurement standards or accept fundamental or natural physical constants or have been
derived by approved ratio techniques as state in the Standard Used below. The policies and procedures used
Asset Number : 5910857 comply with ISO/EC 17025:2017.
Customer : Thai Unique Co., Ltd. This report applies only to the item identified and shall not be reproduced other than in full, without

specific written approved by Measuretronix Cal-Lab.

80-82 Prachathipatai Road,
The uncertainties shown are the expanded uncertainties, which calculated ' from the standard uncertainties

Bangkhunphrom, Pranakorn, [ multiplied by a coverage factor of k = 2, providing a measurement confidence level of approximately 95%.
Bangiek 10200 IJ No statement of compliance with specifications is made or implied on this certificate.
Date of Calibrate :26-Jun-2024 |
Date of Issue : 27-Jun-2024 |
|
This calibration certificate documents the traceability to national standards, which realize the uniis of measurement ‘
accarding lo the International System of Units (S). Remark : The units of uncertainty values in this report are referred to the below details

This calibration certificate applies only to the item identified and shall not be reproduced other than in Sull, without I "Volt " or " V' for voliage, " Ampere " or " A " for current, " Olm " or " 11 " for resistance, " Farad " or
specific written approved by Measuretronix Cal-Lab. Calibration certificates without signature are not valid, | "F "for capacitance, "Hertz " or " Hz " for frequency, " deg € " or "°C " for degree Celsius, "deg F " or ""F"

The measurements marked with an asterisk (*) in this certificate are outside our range of accreditation. They have been Jor degree Fahrenheis, etc.
included for completeness,

The Calibration interval (Cal. Due) is the responsibility of the end user.

| Standard Used
Calibrmedhy Appm\rad b_v Serial/Asset Deacription Traceable Cert.No. Cal.Date Due Date
. : 6400011 Fluke 5500A Calibrator NIMT EE-0017-24 7-Mar-2024  6-Mar-2025
/Vanﬂ:(m N'qunPHr)J \ 7&
Mrs. Nanthiya Ngampring Mrs, Arunee Bamrungtham
Metrology Technician Cal-Lab Manager
Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3
Cerlificate No.: LF24-0278 Model : 51 Serial No. : 5910857 Page 2 of 3
Form 421 Rev.07 Dato : 06-Jun-2024 Measuretronlx Cal-Lab




Test Data

TEST RANGE Neominal Uoc Tol. Tast Exror Uncertainty
Value {+/=) Result [+/=)
THERMOCOUPLE MEASUREMENT CALIBRATION
TYPE K THERMOCOUPLE
1 =850 20 0.9 °¢C -185.4 °C -0.4 °C 0.27 °C
2 =100, 0 0.8 °c -100.59¢ ={ .5 °C 0.21 °C
3 -50.0 *¢ 0.8 °C -50.2 °C -0.2 *C 0.21 °C
4 o.00g 0.7 °¢ g.peg 0.0 °c 0.21 °¢c
5 100.0 °c 0.8 °C 100.1 °c 0.1 °¢ 0:21 *C
(3 300.0 °c 1.0 % 300.2 °c - o 0.21 °¢C
7 500.0 °C 3ol G ftole PG e { [R5 B 0121 e
B 1365.0 °c 23 *e 13€5.2 °C .2 oo 0.32 °¢
TYPE J THERMOCOUPLE
9 =195:.0 *g* 1.0 % -194.4 =°C [+ 28 - o D.22 ¢
10 -100.0 °¢c 0.9 °c -99.3 °¢c 115 g v Blg e
11 -50.0 °C 12 48400 0.6 "¢ L e
12 0.0 °C 0.8 °¢C 0.5 g.5 g 0.18 °C
i3 100.0 °C 0.9°¢ 100.4 °C 0.4 g D.18"°C
14 300.0 °c L1ee 300.8 °C 0.87°¢ g.139C
15 755.0 °C 1.6 °C 155.3°C g.3"%¢ 0.18 °C
End of Calibration Report
Certificate No. : LF24-0278 Model : 51 Serial No.: 5910857 Page 3 of 3

Costifieate

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

Al Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

S. Pohtongkam

Service Manager
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. U3HY 19d.W.10d. AautaRy wedid e
% £ S.P.S. CONSULTING SERVICE CO., LTD.

7 waowwalvdu 24 ouvymalofu wnri9sunn waIRENT N3N 10800
% T S0/ Phaholyothin 24. Phahalyothin Ra.. Jempol. Chatuchak. Bangkok 10900
. mndle® Tel - (662) 939-4370-72. Faw 1 (662) S134211. E-ail - sakelimcon com,. wWw.Spscon.com

Heat B_155_1

Heat Stress WBGT Meter Verification Report

Verification Data

V3t 104.7.104. ARUTRRY R e
§.P.S. CONSULTING SERVICE CO., LTD.

fgamn 10800
7 S0l 24 in Rd.. Jompel. . Bangkok 10800
Tel : (662) 939-4370-72 Fax : (662) 513-4221. E-mail ; salefaoacon.com.. Wwiw.SpSCON.COm

Heat B_155_2

Heat Stress WEGT Meter Verification Report

Verification Data

Heat Stress WBGT Meter No. B21 Verification Date 29 April 2025 Heat Stress WBGT Meter No. B22 Verification Date 29 April 2025
Brand ¢ METROSNICS Ambient Temp, 24.5 Gc Brand 3m Ambient Temp, 24.5 ﬂc
Model : hs-32 Barometric Pressure 1011 mmbar Model Qur-_!;rgmpogz Barometric Pressure 1011 mmbar
Serlal Mo. : MCE030011 Relative Humidity 49 % Serfal No. TPKO40059 Relative Humidity a3 %

Verification Module (Electronic Sensor Check} Verification Module (Electronic Sensor Check])

Verification Module No. ; 21 WB =125 cc‘ DB =471 <|c_ G= 53_5_0: Verification Module No. ; 21 W8 = 12.5_°C. DE = 471 OC, G=693°C

Result of Verification : Without Adjustrnent Result of Yerification : Without Adjustrnent

Wet Probe Temperature Measurement Wet Probe Temperature Measurement

Verlfication Module Reading cuCJ

ULIC® Reading {0)

Corection { )

Tolerance Limit ‘o)

125

128

-1

+ 0.5

a
Werification Module Reading { C)

UUC* Reading (70)

Corection (C)

Tolerarice Limit ("C)

Dry Probe Temperature Measurement

12.5

124

0.1

Verification Modute Reading {C)

Correction { ©)

Tolerance Limit { C)

Dry Probe Temperature Measurement

47.1

473

0.2

+ 0.5

Verification Module Reading {C)

UUC* Readine (T

f ~
Correction { C)

Tolerance Li

Globe Probe Temperature Measurement

471

a7z

-0.1

= Q5

Verification Medule Reading (C)

JUC* Reading {C)

Carrection { €)

Tolerance Limit {C)

Globe Probe Temperature Measurement

69.3

69.2

0.1

+ 05

verification Module Reading ()

UUC* Reading (°C)

]
Comrection { C)

Tolerance Limi

UUC® = UNIT UNDER CALIBRATION

693

693

ao

=05

UUC® = UNIT UNDER CALIBRATION

Verified by

Ak Dorghlom

(Mr.Adul Dangklom}

Approved by

(Mr. Peera Detudom}

Verified by

Adsl Dorgom

{Mr.Adul Dangklom)

Approved by

{Mr, Peera Detudom)
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Certificate of Calibration

Certificate Number

Customer

. SPR24090395-2

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

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

i
s‘\.\‘f_‘-.//‘

Page: 1 of 3

7 Soi Phaholyothin 24 Phahalyothin Road., Jompol, Chatuchak,

Bangkok 10900

Equipment Name

Area Heat Stress Monitor

Manufacturer Quest Technologies
Maodel QUESTemp 32
Serial Number TPKO40059

ID. Number B22-TPKD40059

Environmental Conditions

Ambient Temperature 28°CE 2% Received Date : 208ep 2024
Relative Humidity 50% *15% Calibration Date 23 Sep 2024
Location of Calibration In-Lab Recommend Due Date 23 Sep 2025
Calibration Procedure SP-CPT-04-13 Date of Issue 24 Sep 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 accardance 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 mests their needs.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrolegy

-

Approved by /

System (Thailand).

Calibrated by : Mr.Navapormn Uengseng

Calibration Officer { Mr.Pootthipong A. )

Autharized Signatory

SP-FM-04-15 rev.0

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

&,

; ahﬁa: e
o Calibration Report
Certificate Number SPR24090395-2 Page : 7 of 3
= Reference Standards
”i Equipment Name Model Serial No. Certificate No. | Due. Date
,'?:5 | Humnidity Chamber TH-805 N/A SPR24020149-7 | 23 Feb 2025
e THERMO-HYGROMETER 50204 A47046 QR24-0167 | 26 Jan 2025
=

Traceability

This certification Is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thalland) Co.Lid.

Quality Reborn Co., Lid

{ puelieyl ) nztar

‘8l

ege-E61 (299)

g Dz
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‘:’._;':-_!Li'-'l.lul BRI EE MMM

L=

SP-FM-04-15 rev.0



@ METROLOGY SYSTE
BRZ D]

M ( THAILAND ) CO.,LTD.

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Y@» A,
SN aTrescal company S
.?,_‘_f.__‘_ E;’ //-;““\“‘?? ACCREDITED Z¢/‘/—-_--,"“\-;
RBOER AN — KNS
Result of Calibration
4 3 - - L] "
e ac esult or Lalioration Certificate of Calibration
o 10 LINE : IECT7025
o
n Certificate Number :  SPR24090355-2 Page : 3 of 3 L Certificate Nurnber : SPR25030358-6 Page : 1 of 3
s
E Temperature Accuracy in the Measurement, (WET) Unit: *C Cusiomer ¢ 5.P.5. CONSULTING SERVICE CO., LTD.
; = 7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
= Temperature Standard uuc Uncertainty
& Setting Reading Reading Errar {+) A Bangkok 10900
= "
{w)
2 30.0 30.014 30.1 0.086 0.20 Equipment Name Area Heal Siress Monitor
= 35.0 35.012 35.1 0.088 0.20
® 40.0 40,017 40.1 0.083 0.20 Meniiachurer + ' Metrogonics
;n? Model hs-32
;; Temperature Accuracy in the Measurement. (DRY) Unit:*'C Seril Number MCEO30011
2 ID. Number B21
o Temperature Standard uuc Eitiir Uncertainty 23
- Setting Reading Reading (£) ~ Environmental Conditions
d 5 T i i 5 = Ambient Temperature 1 e e & Received Date 19 Mar 2025
8 a5.g 35.012 350 0.188 0.20 g Relative Humidity 50 % 15 % Calibration Date 27 Mar 2025
o
=4 40.0 40,017 40.2 0.183 0.20 m Location of Calibration In-Lab Recommend Due Date 27 Mar 2026
= Calibration Procedure SP-CPT-04-13 Date of Issue 28 Mar 2025
m o
aE Temperature Accuracy in the Measurement. (GLOBE) Unit: °C =]
av P
&0 = Met libratio
= Temperature Standard uuc G Uncertainty had of Cal &
b Setting Reading Reading (+) This certifies that the above instrument was calibrated in compliance with the calibration systam
w
e requirement of ISO/IEC 17025:2017 in accordance with reference procedure, Standards used to perform
na
S — Qe 89,1 9,08 029 this calibration are cerified by to NIST or equivalent, National metrology institute, Natural physical canstants,
_;: 5. Fo.te S8 0.608 e.20 ? consensus standards. The result reported herein apply only to the calibration of the item described above as
é‘l #0.0 40.017 40.1 B.HAd 40 = received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
g include the uncerainties and the customer must determine if the results meets their needs.
= Note : ' The calibration certificate shall not be reproduced except in full without written approval of 5P Metralogy
‘é The resuit of calibration was found accurate as show on date and place of calibration only. :] System (Thailand).
i; This Certificate is not certified for any commercial transaction. &
= %
=i By
O = Calibrated by : Mr.Surasak Ritthikasw Approved by
;";» Measurement Uncertainty
& The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the Calioration Officer { M"-PVE‘VUD*‘ Topart )
= . t i A
;9 standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%. 2 Authorized Signatary
3 - End of Certificate — 5

SP-FM-04-15 rev.0
SP-FM-04-15 REV.0



@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
S, AD’AB aTrescal company

a Trescal company ; iui ;

@ METROLOGY SYSTE

1

M ( THAILAND ) CO.,LTD.

AR e

e

Calibration Report Result of Calibration
1D LINE : ECT7025 a I ra Ion epo 1D LINE : [ECT7025
Certificate Number SPR25030358-6 Page : 2 of 3 Certificate Number : SPR25030358-8 Page : 3 of 3
8 Temperature Accuracy In the Measurement. (WET) Unit: C
Reference Standards
Temperature Standard uuc Ercor Uncertainty
‘ Equipment Name Model | Serial No. Certificate No. | Due. Date Satting Reading Reading +
I
| Humidiity Chamber TH-80S N/A SPR25010173-14| 30 .Jan 2026
= [ 30.0 29.985 29.8 -0.185 0.20
F RMO-HYGROMETER 5020 A47046 TMU2500342 | 29 Jan 2026
@ 35,0 34.988 34.8 -0.188 0.20
‘:] 40.0 39.880 48,8 -0.080 0.20
= Traceability
This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd. Temperature Accuracy in the Measurement. (DRY) Unit: "C
;\; NA - NA Caltechnologies Co., Ltd. ’_ Temperature Standard uuc Error Uncertainty
S k= Setting Reading Aeading (£)
@ -
g E 30.0 29,985 28.7 -0.285 0.20
= : 85.0 34.988 34.7 ~0.288 0.20
5 ) 40.0 38.950 38.8 -0.180 0.20
R ¥
I~ N
: =
B = Temnperature Accuracy in the Measurement. (GLOBE) Unit = °C
E = Humidity Standard uuc Ertor Uncertainty
i in Setting Reading Reading } (£)
=
&
‘ o 30.0 29,885 29.7 -0,285 0.20
35.0 34.988 34.7 -0.288 0.20
40.0 38990 39.7 -0.280 0.20

oo

g

- Note :

§ The result of calibration was found accurate as show on date and place of calibration only.

g_ This Certificate is not certified far any commercial transaction.

2.

24 Measurement Uncertainty

EJ g The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

q standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 35%.
E - End of Certificate —

SP-FM-04-15 rav.0 SP-FM-04-15 REV.0
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CALIBRATIUN LABURATORY CU.,LTD & AM‘AB

Al;i Nia(gn_a!rAccred/t;rion Board
ACCREDITED

Eﬁé

)

2/10-11,14,55 Soi Prasert Manuklt 29 Yaek 4, Prasert Manuklt Rd Ladphrao Bangkok 10230

ot
),

s Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboratory.com ~E-mai:sale@caHaboratory.com 2, N
1s0/1EC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : LUX METER
MANUFACTURER ; EXTECH INSTRUMENTS
MODEL / TYPE : 407026
SERIAL NO. : A.055543/A.055543
CLID. NO. : 252300057
JOB CONTROL NO. 2 250701076305
CALIBRATION SERVICE : M IN-LABORATORY D ON-SITE
CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24 ROAD., JOMPOL,
CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 01 July 2025 DATE OF ISSUED : 03 July 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Approved By : Mongkol Yotsoontorn

Authorized Signatory
03 July 2025

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

the International System of Units ( SI)
Certificate No. Q25076305

F3-011-05/12-23 page 1 of 3

@clccalibration



I///

§’<<

CALIBRATION LABORATORY CO.LTD. lin

ANSI National Accreditation Board

/ .\\\‘\\\

2/10-11,14,55 Soi Prasert Manuklt 29 Yaek 4, Prasert Manuklt Rd Ladphrao Bangkok 10230

3 27— ACCREDITED
- i Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@calaboratory.com % 7/-\\\\ R 50/EC 17025 S
kel DIMEN%‘:é:«B;\}T.AEg;‘StJ%EéMENT
CLC ACDM-2814
Accredited
ISO/IEC 17025
NOMENCLATURE : LUX METER
MANUFACTURER : EXTECH INSTRUMENTS
MODEL / TYPE : 407026
SERIAL NO. : A.055543/A.055543
DATE OF CALIBRATION : 02 July 2025
DUE DATE OF CALIBRATION : 02 July 2026
ENVIRONMENT CONDITIONS :
Temperature : 23 + 2) °c Relative Humidity : (55 o 15) %RH

PROCEDURE USED :

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

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

REFERENCE STANDARD USED :

Photometer/Radiometer & Illuminance Sensor, Bentham Model ORM400/DH400VL S/N. 27710/1/27585/3.

TRACEABILITY :

The measurements are traceable to International System of Units (SI) , through Optical Test and Calibration Ltd.

Certificate No. 158628/ABU, Due Date 01 May 2027.

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 to a coverage probability of approximately 95 %.

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

Certificate No. Q25076305

F3-011-05/12-23 page 2 of 3

@clccalibration



CALIBRATION LABORATORY CO,LTD. <. pfag

P

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., L HACWRA 56 rovrs secatoion s

ert Manuki aek rasert Manukit Rd., Ladphrao, Bangkok 10230 ;///'\\\; e

s Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com ’/,,///\\\\o‘ m

c I_c i\ DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment () adjustment

CALIBRATION DATA
LUX METER RESULT
STD Applied ( lux ) DUC Reading ( lux ) Correction (lux ) Uncertainty & ( % of rdg. )
100 ‘ 112 -12 2.6
200 221 -21 2.6
300 329 -29 2.6
1000 1067 -67 2.6
2000 2090 -90 2.6
3000 3220 -220 3.8

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68

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

### End of Certificate ###

Certificate No. Q25076305

F3-011-05/12-23 page 3 of 3

@clccalibration



