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High Volume Air Sampler Calibration Report
Model : TE 5025A S/N : 3095
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date _ I
B35 B35 16/02/2022 y = 1.274x-9.241 0.999
B36 B36 1570272022 y = 1.132x-3.625 0.996
B37 B37 04/02/2022 y = 1.157x+2.640 0.999
B38 B38 1570272022 y = 1.1432x-2.720 0.999
B39 B39 07/02/2022 y = 1.256x-7.614 1.000
B40 B40 1570272022 y = 1.175x-4.385 0.998
B41 B41 07/02/2022 y = 1.133x-1.951 0.998
B42 B42 04/02/2022 y =1.127x-1.985 1.000
B43 B43 16/02/2022 y = 1.089x+0.223 0.996
B44 B44 03/02/2022 y = 1.339x-11.636 0.997
RO1 RO1 02/02/2022 y = 1.196x-5.960 0.996
RO2 RO2 09/02/2022 y = 1.175x-5.572 1.000
RO3 RO3 02/02/2022 y = 1.187x-6.283 0.995
RO4 RO4 07/02/2022 y = 1.100x-1.352 0.997
RO5 RO5 09/02/2022 y = 1.238x-8.500 0.997
RO6 RO6 01/02/2022 y = 1.328x-11.118 0.996
RO7 RO7 07/02/2022 y = 1.039x+1.507 0.995
RO8 RO8 04/02/2022 y = 1.141x-3.942 0.997
RO9 RO9 01/02/2022 y = 1.192x-5.710 0.997
R10 R10 09/02/2022 y = 1.194x-5.807 1.000
R11 R11 01/02/2022 y = 1.054x+0.098 0.996
R12 R12 04/02/2022 y = 1.171x-5.349 0.996
R13 R13 04/02/2022 y = 1.114x-1.755 0.999
R14 R14 07/02/2022 y = 1.100x-0.965 0.997
R15 R15 14/02/2022 y = 1.047x+1.073 0.995
R16 R16 09/02/2022 y = 1.129x-3.642 0.999
R17 R17 0370272022 y = 1.198x-5.739 1.000
R18 R18 02/02/2022 y = 1.268x-9.241 0.998
R19 R19 03/02/2022 y = 1.216x-5.626 0.999
R20 R20 01/02/2022 y = 1.197x-5.676 0.997
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Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO
MODEL XS 105DU

SERIAL No : 1126422905

ID No BA 05/50
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

we
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11-Mar-22

(

PONGSAK J.
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1 1-Mar-22

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

QUALITY CALIBRATION CO., LTD.
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CERTIFICATE No : 22M2567 PAGE:2 OF 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : XS 105DU

MANUFACTURER § METTLER TOLEDO S/IN 3 1126422905

1D No g BA 05/50 RECEIVED DATE 4 1 1-Mar-22

AIR PRESSURE : 1008mbar £ 1mbar CALIBRATION DATE $ 11-Mar-22

AMBIENT TEMPERATURE : 22°€+1°C RELATIVE HUMIDITY : 49 %RH £+ 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-23

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

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATARILITY OF READING AT 20 g WAS 0.000004 g
4

5

. REPEATABILITY OF READING AT 100 g WAS 0.000048 g
. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

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

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
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GROUP : AQMS Stations, 5 Units

enswetadile / Bife a011n52970AMAMDINIA / U / MANBLAULATDY
Uaning WAl drusinniineu flunues druuas
NOx Analyzer  Thermo M.42i / M.42i / M.42i / M.42i / M.42i /
0504710413 0620617608 0620617609 0926737614  CMO09540006
SO, Analyzer Thermo M.43i / M.43i / M.43i / M.43i / M.43i /
CM06280010 | 0620617611 0620617610 0926737611 = CMO09540005
CO Analyzer Thermo M.48i / M.48i / N/A N/A M.48i /
1201351403 = 1201351402 CM09540032
CO; Analyzer Thermo N/A M.410i / N/A N/A N/A
0908235308
O3 Analyzer Thermo M.49i / M.49i / N/A N/A M.49i /
CM09040067 ~ CM09040068 1001840036
HC Analyzer Horiba M.APHA-370 | M.APHA-370 / M.APHA-370 / M.APHA370/  M.APHA-370 /
/CYLCT33Y  NMTKTYND YSTRAHLK PRL3X300 2EHRTBRJ
129 mhenneigunieimawueiauil tuadn (Micro No.3) PMio Thermo  MFH62C14 / N/A MFH62C14/ | MFH62C14/ MFH62C14 /
E-1182 E-2001 E-2095 E-2276
PM10/PM2.5 Thermo - M.1405/1405A N/A N/A N/A
227771403
Wind Speed Lastem M.-/- M.DNA507 / M.DNA507 / M.DNA707 /- M.DNAT707 / -
G407029 G407030
Wind Direction | Lastem M.~/ - M.DNA516 / MDNA516 /  MDNAT716/- MDNA716/ -
6407020 6407022
Thermo Lastem  MDMA575/  MDMA575/  MDMA580/ = MDMAS575/ MDNA675/ -
Hygrometer AG902143 AG812097 CH1206041  AX11029092  AX1111281
(RH/Temp)
Barometer Lastem N/A N/A N/A M.DQA208 /  M.DQA208 / -
997672
SRAD Lastem N/A N/A N/A M.-/- N/A
Rain Gauge Lastem N/A N/A N/A M.DQA030/- = M.DQA038 /
P0911030
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Bus Mobile Micro #1 Micro #2 Micro #3
o A& o A A 5 v =
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TG RS TR BT uazdiuusuasasdionsiaianfonaunsalinsqmunifegluaniuazmiensininnmam
21Nl
SO, Analyzer Thermo M.43i / M.43i / M.43i / M.43i / v o o v U o o o A o -
142 Fovhusumsaduauaaenszeziainigingd uazdminnydinsesdensiiauavgunsnl
0926737613 0926737607 0926737608 1310957747 PR . , . - . L
avmenfadsegluaaiuasieasainqunineinea lnefiseaziBensadniau wu e Ju
€O Analyzer Thermo sl A il A4 mneeueses wazdndmiounusenuaduil 1 melu 30 Yu mMevdnuidn leensidn i
0926737615 1006940740 Ca wavs o o
nilsdeudslitudufiuanu
Os Analyzer Thermo M.49i/ N/A N/A N/A 1.4.3 TanAuwdewazezlvad13es (Consumable parts and Spare parts) dwsuldauluaniiiuay
WERTEES wihernaingunnerne uien leensigs snduidamuardmeumendsanuignlaidi
HC Analyzer Horiba M.APHA-370 / MAPHA-370 /  MAPHA-370/  M.APHA-370/ hnsTsdeuensuazanauviefnreitv  leensiign  Afleglinsuton wieu
NHFY21CT WCO5VPNX WCO5VPNX UGUUAA3N Foraueuugliidunisdadeiiufiulusenind nefiseandoalusenuadud 1
PMio T MFH62C14 / M.FH62C14 / M.FH62C14 / N/A 144 Cﬂﬂﬂa@‘umiVTNWWUBQSSUUi’JUi’JMLLaﬁLﬂ.i’lsﬁNa“illﬂﬂJva LLa‘zisPUmiﬁwmumauﬂ%aaﬁauas
E-2093 E-1188 E-1615 gunInl maenugua Anadathssshyeiesdeuaveunsaliifinmsegluaniiuazviensiain
PM2s Thermo N/A N/A N/A M.1405 / A 153 ) L. ) .
1405A218081202 145 duflumsuiuusia (Calibrate) mnugnaesweINsiureunsasiiouavgUnsaingIioyniazes
; 7Raasluaniuazmiiensiviauy 1 seau (Single-point Calibration) w0 15 Ju laefinis
Wind Speed Lastem M.DNAT707 / M. -/- M. -/- M. -/ - JEuusen . . !
PSSR Biu:mam@im (;ero) Y ) ] L o
1.4.6 duflumsdiuuss  (Calibrate)  anugneiesvasnsiutenmsesiiouargUnsalasiaiann
Wind Direction Lastem M.DNAT716 / M. -/ - M.-/- M. -/ - 4 da & = ! © . . — A
906202 wsesnifassluanduazmiiensininTuuuranesyiu (Multi-point Calibration) Ineff Span
pg1atley 3 s¥AU (20%, 50% uaz 80%vawNN1sATIIR) N 3 Weu lashiauenanis
Thermo Lastem M.DNA575 / M.DNAS575 / M.DNAS75 / M.DNABTS5 / As29aeUlus1sLatiul 2 atiuit 3 uasatud 4
Hygrometer AGI070239 A6909269 AG07253 CH1206042 1.47 YFuusnnugniesvessnsinsluaresetnia (Mass flow controller) waguiuiisudiainy
(RH/Temp Y 4 a o A a ) v S a
gndissvaumsesionTvindnmeiniAnigndeniven (Metrological) agnsiios 2 ASI wienn 6
Barometer Lastem M.DQA208 / M. DQA208 / M. DQA208 / M. DQA209 / = o o o o d
Wou lnsihiawenansnsivaeulusenuatuil 2 wazaduil 4
R907672 R907674 R909692 R909696 o a o v 4 v w r
1.48 as9deuUUsEaNSnMUDs  Molybdenum  Converter  dwsuiasasinfalulnsaulaeenlen
Rain Gauge Lastem M.DQA030 / N/A N/A N/A (NO,), MTIAFBUANNYNADINITYINC BN Scrubber VaAATOIWERDINIAUTANS (Zero Air
PO Generator) uagyn Ozone Generator dwiuiATesUuiisuamnugniesvesnsnTvin
(Calibratoreginailes 2 A3 v3eyn 6 Weou lasuiaueNaniIsn 181
ila

149 duesesdiensininaniwemanenieniver Sou 2 winfiwes lun  iesesianud
duinsuaraamgll  RH/TEMP)  Aifesisegluaniuagniensininiluvhnsuuiieud
a wa px
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1.7.2
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mimmaauﬁwm Span Drift 91nn15vh Span Calibration ldinausifiansaundiei

1) mauawmmawwmwm Span Drift lalnnnan +5%

2) mamam fowgnuiuud A ﬂamauammm Span Drift 311N £5% whliinnnan +15%

3) ma;ﬂaﬁlugﬂmaq fio Jeyadiiian Span Drift 1A +15%

%’agaﬁaﬁﬂé’amsﬁmﬁm Zero Drift 9101591 Zero Calibration laltnnnan £3% Of Full Scale
foyaiienfinaulinusifiorsanded

1) doya CO, THC-CH,-NMHC #ifidndnauifu -0.3 ppm farfudeyaide

2) daya SO, , NO-NO,NO,, Os fieRnausiv -3 ppb forludeyaide
foyaiidefnunaldinasiionsandall

1) ‘ﬂauaﬂuawaaaﬁﬁﬂﬁﬁamiw 1 lulasniw/auudedudeyade
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Foluarie 1 %u Imumumamamwnu (Fodlddeyaliiiesndn 18 Filadlo 11w

Fosga PMio uae PMZ51W’U@§J611JUQEJHTI 18 ﬁuﬂmmmu Wﬂuaamwumamumamawlmﬂmaﬂ
sy
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z 2
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fndaranudusswesUsenealng, USinanieuiifian 0 mendeanisusnvsenendainns
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(o d
#d9un 2
asuranIsnTIIdeUAnUANNSYInNuYeAsesleuargUnsalluaniiingiainnuninetnia
(Stations) wagnienT1IAAMNNEINALUUAGEUT (Mobile & Micro) 114 9 Mg

agUiamsnsIadeUanua M NuvsaedssllenazgUnsailuaniingieinnmninerniea (Stations)
1wy 5 andl, mhenseiaguamenAuAdeudl wuelve) (Bus Mobile) ST 1 #u wazmitensiada
AunmoIMALUUIAABUT wuIALEn (Micro Mobile) $1uau 3 §u vesu3Ev leensitd e (wnvw) Tnsusn
fagunansnsaeuamunniusasissisuazgUnsaifiintsogluamiluazmisensiatanmnm
o1ma Tneusniiseasdundail

2.1 an1anaianuameinidluussenia vinadauainng

Temsinsesdiouazaunsal sUamsznau Uayyniiwu/anufund/
daiauauuz

1.ﬁﬁmﬁ (Station) Brand : Local

A3UNANTINTIVARUANTIUAINANTYINNUVDS o -
.AsesilanaraunsalngiadinnunIneInIe HE

(AQMS) ﬁ’jq 9 ‘Vﬁi’]ﬁj 2.50, Analyzer Brand : Thermo ® Un@
Model :  43-BZSAB
S/N: CM06280010
3.05 Analyzer Brand : Thermo ® Unp
Model :  491-B2NCC
S/N: | CM09040067
4.NOy Analyzer Brand : Thermo e Un@
Model : 42|
S/N: 1170530044
5.CO Analyzer Brand : Thermo ® U@

Model :  48I-BZSAC

S/N: 1201351403
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uSum 1oo15hd 3ia (unnvw)

A - '3
i"lan'mﬂiamm!,azqﬂnsm

sunmwndsznau

Jaymiinu/anudunid/

897U 1 BNLURNTILE ATIIFeU ThsnwlazUTuldunseslauasgunsnily

an1iln 3293 MOINIA WaEVIEATIVIAAMNIMBINALUULATBUNNG 9 iy

U3um loonsid Iia (unnvw)

Jordusuuy
6.THC Analyzer Brand : Horiba Uni
Model : = APHA 370
S/N: 20080000550
aq
7.PMyo Brand : Thermo Unh
Model :  FH62C-14
S/N: E-1182
8.VOCs Brand : Syntech ladanunsaldauls (ases
YBIUTEN ANBNT)
Model :  GC955
S/N: 2770
9.Dilutor Brand : Thermo Und
Model :  146C
S/N: 0504710414
10. Zero Air Brand : Thermo Uni
Model :  1160-BNR1C
S/N: 1201351406
11. Data Logger Brand :  Dell Precision Unf
Tower 3420
Model :  Tower 3420
S/N: 8Z6ZBD2
12. Monitor 17” Brand : Samsung it Und
LCD For Data
Logger Model :  Sync Master
7408
S/N: -
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13. UPS

14. Wind Speed

15. Wind Direction

16. Barometer

17. Thermo
Hygrometer
(RH/Temp)

18. Air Conditioner
(Unit 1 -2)

19. Standard Gas

20. Regulator

Brand :

Model :

S/N
Brand :
Model :

S/N :
Brand :
Model :

S/N :
Brand :

Model :

S/N :

Brand :

Model :

S/N:

Brand :
Model :

S/N:
Brand :
Model :

S/N :
Brand :
Model :

S/N :
Brand :
Model :

S/N :

Ugyvnfinu/anudund/
Jarauauuy

sunmdsznau

Ever Exceed e Un@

201200005497

101178000781

Lastem

Lastem

Lastem

DQA208

Lastem
DMA575
AG902143

DAIKIN
FTM13PV2S
DAIKIN
FTM13PV2S

Air Gas
CC201859
Concoa

4222322-01-
000
05301pm5
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$1891Ua0UN 1 BNUURLINMILE ATI9E0U U1gsinsuasUTundanTesieuazgunsally
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2.2 anilnsaianunnaineluusseine vdnalsaioumalulad 1loa13id

$1897UTUN 1 BNLURNTILE ATIIFeU ThsnwlazUTuldunseslauargunsnily
an1iln 3293 MOINIA WaEVIEATIVIAAMNIMBINALUULATBUNNG 9 iy

U3um loonsid Iia (unnvw)

semsiazesiiauazaunsal sUamusznau Hoymitwu/anudundy
Jorauauuz
1.g@nnil (Station)  Brand :  Local wdsendaniisada / ogflu
W iij’N‘;iamL‘lm“’l “
Model : -
S/N: -
2.50; Analyzer Brand : Thermo Un#l
Model :  43i-BNSAB
S/N: 0620617611
3.05 Analyzer Brand :  Thermo Un@
Model :  49i-B2NCC
S/N: CM09040068
4.CO;, Analyzer Brand : Thermo TJG]LF]%M pglusyninege
Wasuerlud
Model :  410i-BZPDCC
S/N: 0908235308
5.NO, Analyzer Brand :  Thermo Un@
Model :  42i-BNMSDAB
S/N: 0620617608
6.CO Analyzer Brand : Thermo Jn@
Model :  48i-BZSAC
S/N: 1201351402
7.THC Analyzer Brand : Horiba Jné
Model : = APHA-370
S/N : NM7K7YND
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i’mm'im‘%'mﬁauazqﬂnmi sunmdsznau ﬂzymﬁwu/m’mﬁuwﬁ’l/
Jorauauus
8.PM10/PM2.5 Brand : Thermo Un@
Model :  TEMO1405
S/N:  1405A227771
403
9.Dilutor Brand : Thermo Unf
Model :  146i-BT3BEAB
S/N: 0630318396
10. Zero Air Brand : Thermo Un@
Model :  1160BNR1C
S/N: 1201351405
11. Data Logger Brand : Dell Precision Ui
Tower 3420
Model :  Tower 3420
S/N: 8Z73CD2
12. Monitor 17” Brand : HP Uni
LCD For Data
Logger Model :  LE2201W
S/N: -
13. UPS Brand : Ever Exceed Unh
Model : 201200005499
S/N : 101174000049
14. Wind Speed Brand : Lastem Unl
Model :  DNA827
S/IN: -
15. Wind Direction Brand : Lastem
Model :  DNA827
SIN: -
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T amilsaafanuamennid uarmiiensiataganwennauuuadauiine 9 mie

uSum 1oo15hd 3ia (unnvw)

i’lﬂn'ﬁtﬂ?a\iﬁaua:qﬂnssﬁ sunmwndsznau {]mumﬁwu/m'mﬁuwﬁ’l/
JordusIuY
16. Barometer Brand : Lastem e Unh
Model : DQA208
S/N:  R604295
17. Thermo Brand : Lastem e Und
hygrometer
(RH/Temp) Model : DMA575

S/N: AG812097
18. VOCs Analyzer | Brand : Chomatotech o 13m aglusyninesensiva
Model :  GC866

S/N: | #21541009

18. Air Conditioner = Brand : UNI-AIR Un@
(Unit 1 - 2) Model : | -
S/N: 0604205789
Brand :  UNI-AIR
Model : -
S/N: 0604205780
19. Printer Brand : HP Jnd
Model :  Color Laser
Jet 2600N
S/N: 6042801341
20. Standard Gas Brand : Airgas Uni

Model : -
S/N: CC301139
21. Regulator Brand : Concoa

Model :  332-3322-01-
000
S/N:  06504H8Z

A2 90UatUil 1 999ulkun1Iee avadeu thzsnviuasdiuusiaiesdiowargunsally
' C anilasaatananineInid uarmhensaninnaenALUUAG RN 9 e

)
U3um loonsid Iia (unnvw)
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2.3 anilnsaianuniwaineluussenne usnatiuinninau leensid

sensieieslauazaunsal sUnmusznau Haymitwu/anudundy
dorauawuy
1. gaond (Station)  Brand : Local ® Uni
Model : -
S/N: -
2. SO, Analyzer Brand : Thermo e Uni
Model :  43i-BNSAB
S/N: 0620617610
3. NO4 Analyzer Brand : Thermo ® Unf
Model :  42i-BNMSDAB
S/N: 0620617609
4. THC Analyzer Brand : Horiba e Un@

B © wiasesllannsa
Tuch Screen ¢ luﬁm(ﬁuﬁ
yin1sasiusinsy Horiba AP-
370 Twaal

Model : = APHA-370

S/N: | YSTRAHLK

5. PM-10 Brand : Thermo e Unh
Model :  FH62C-14

S/N:  E-2001

6. Dilutor Brand : Thermo

Model :  146i-BT3BEAB

S/N: 0630318395

7. Zero Air Brand : Thermo

Model :  1160BNR1C

S/N: 1201351408
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1

Usom lean3nd d1ia (uvnvw)
iﬂanﬁm‘iflmﬁml,azqﬂnmi sunmwndsznau ﬂcymﬁwu/mmﬁuwﬁﬁ/
JoLduBIUY
8. Data Logger Brand :  Dell Precision Uni
Tower 3420
Model :  Model:
Tower 3420
S/N: 824ZBD2
9. Monitor 17” Brand : Acer Jnd
LCD For Data
Logger Model :  EB192Q
S/N: 627002797314
10. UPS Brand :  Ever Exceed Jn@
Model : 201200005501
S/N : T01174000050
11. Printer Brand : HP Un@
Model :  Color
LaserJet
S/N: 6042601341
12. Wind Speed Brand : Lastem Unh
Model :  DNA507
S/N: G407030
13. Wind Direction Brand : Lastem
Model :  DNA516
S/N: G407022
14. Barometer Brand : Lastem
Model :  DQA208
S/N: R604292
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. - anndnsiainnuniwe nie LLa“wu’mmam@ﬂmmwmmmumLﬂaauwm 9 wie
U3Em lea13id i (unnww)
i']tlmil,ﬂfi'mﬁauasqﬂnmi sunmdsznau {]zymﬁwu/mwﬁuwﬁ'l/
daiauauuz
15. Thermo Brand : Lastem e Un@
Hygrometer
(RH/Temp) Model : DMAST5
S/N: CH1206041
16. Air Brand : DAIKIN e Unh
Conditioner Model :  FTM13PV2S
(Unit1-2) oae:
S/N: -
Brand : DAIKIN
Model :  FTM13PV2S
S/N: -
17. Standard Gas Brand : Air Gas ® Unh
(Mix)
Model :  EPA
PROTOCOL
S/N: -
18. Regulator Brand : Linde
Model :  5633-507-000
S/N:  0860AHEA
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1. gannil (Station) | Brand :  Local
Model : -
S/N: -
2. SO, Analyzer Brand : Thermo e Unh
Model :  43i-BZSAB
S/N: 0926737611
3. NO, Analyzer Brand : Thermo ® Unf
Model :  42i-BZMSDAB
S/N: 0926737614
4. THC Analyzer Brand : Horiba o Unh
Model : = APHA-370
S/N:  PRL3X300
5. PM10/PM2.5 Brand : Thermo o Unf
Model : TEOM1405
S/N: 1405A2277714 UGS : YAses EDM 989
023 USENWNRARINALNIY
6. Multi-Gas Brand : Thermo i o Unh
Calibrator p T 1
Model :  146i-BT3BEAB
) == Eh:..:‘; .’
S/N: 0926737588
7. Zero Air Brand : Thermo o Und
Model :  111-B2R
S/N: 0620617612
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8. Data Logger Brand : Dell Precision ® Unf
Tower 3420
Model :  Tower 3420 o
YUBLYR : WILATOIIUDY Bus
S/N: 8754CD2 AQMS 1AAAINALNIL
9. Monitor 17” Brand : Samsung e Unf
LCD For Data
Logger Model : -
S/N: -
10. UPS Brand : Ever Exceed
Model : 201200005498
S/N ;101174000047
11. Wind Speed Brand : Lastem
Model :  DNA707
S/N: -
12. Wind Direction Brand : Lastem o Un@
Model :  DNAT716
SIN: -
13. Barometer Brand : Lastem ® Unf
Model :  DQA208
S/N: 997672
14. Thermo Brand : Lastem e Un@
hygrometer
(RH/Termp) Model :  DMA675
S/N:  AX1102092
15. Solar Brand : Lastem e Unf
Model :  metone
S/IN: -
Tudde/dein
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16. Rain Gauge Brand : Lastem o Unh
Model :  DQA030
S/N: -

17. Air Conditioner Brand : Daikin
(Unit1-2)

e Unh
Model :  FTE18JV2S
S/N:  E009538

Brand :  Uni-Air

Model : = WRH-18V-ARH-
18V
S/N: E009538

18. Standard Gas Brand : Airgas

Ly Model : -
S/N:  CC26774
19. Regulator Brand : Linde

Model :  5633-507-000

S/N: 0880B3RF
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1. ﬁamﬁ Brand : Local ° wﬁqmcﬁamﬁﬁﬁﬁu
(Station)
Model : -
S/N: -
2. SO, Analyzer Brand : Thermo e Un@
Model :  43i-BZSAB
S/N:  CM09540005
3. NOy Analyzer Brand : Thermo ® Unf
Model :  42i-
BZMSDAB
S/N: CM09540006
4. CO Analyzer Brand : Thermo ® Un@
Model :  48i-BNSAB
S/N: CM09540032
5. Os; Analyzer Brand : Thermo e Unh
Model : = 49iPS-BNAB
S/N: 1001840031
6. O3 Primary Brand : Thermo e Unh
Model :  49i-PS
S/N :
7. HC Analyzer Brand : Horiba e Unf

Model :  APHA-370

S/N:  2EHRTBRJ
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i'mmim‘iflmﬁml,azqﬂnmi suandsznau ﬂmumﬁwu/m'mﬁmﬂﬁﬁ/
Jordusuuy
8. PM10 Brand : Thermo Jnd
Model :  FH62C14
S/N: E-2276
9. Multi-Gas Brand : Thermo Jni
Calibrator
Model :  146i-BT3BEAB
S/N: CM09350122
10. Zero Air Brand : Thermo Un@
(1A389 Micro 1)
Model :  1160-
BT3BEAC
S/N: 1407060748
11. Data Logger Brand : Dell Precision Jnd
Tower 3420
Model :  Tower 3420
S/N: 8741CD2
12. Monitor 14” Brand : Samsung Jn@
LCD For Data
Logger Model :  Sasyncmaster
S/N:  Tednhdbb22
10041
13. UPS Brand : Ever Exceed Und
Model : 201200005503
S/N: 101178000779
14. Printer Brand : HP Jn@d
Model :  CP1215
S/N: -
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i’mn’mﬂ%mﬁauﬁsqﬂnmﬁ sunmdsznau {]zymﬁwu/mwﬁuwﬁ'l/
dorduanuy
15. Wind Speed Brand : Lastem
Model : DNA827
S/N: -
16. Wind Direction | Brand : Lastem
Model :  DNA827
SIN: -
17. Barometer Brand : Lastem
Model :  DQA208
S/N: R910703
18. Thermo Brand : Lastem
Hygrometer
(RH/Temp) Model :  DNA675
S/N: AX1111281
19. Rain Gauge Brand : Lastem o 150 lalanunsaldanu
Model :  DQA038
S/N: P0911030
20. Air Conditioner = Brand : Daikin q e Unh
(Unit 1-2) Model: FTE18VZS - =
Brand : Daikin — T
E——————
el 1Y —
S/N: EO017855
21. Standard Gas Brand : Airgas ® Un@
(Mix) Model : -
S/N: CC273519
22. Regulator Brand : Linde
Model :  5633-507-
000
S/N: 0880B3Rk
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u3um lean

q

saa o

SNT 9100 (Wraw)

2.6 yhensRinAuMNINIALULLAGEUT YuAle) (Bus Mobile)

o A o
5’lﬂﬂﬂilﬂiaﬂualLa$qUﬂim

1. WhensIing
(Bus Mobile)

2. SO, Analyzer

3. NOy Analyzer

4. O3 Analyzer

7. Os Primary

8. HC Analyzer

Brand :

Model :

S/N :

Brand :

Model :

S/N:

Brand :

Model :

S/N :

Brand :

Model :

S/N:

Brand :

Model :

S/N:

Brand :

Model :

S/N

Local

Thermo

43i-BZSAB

0620617611

Thermo

sunmwndsznau

a2-
BZMSDAB

0926737610

Thermo

49i

0926737616

Thermo

49i-PS

0926737589

Horiba

APHA-370

NHFY21CT

Uyvnfinu/anufund/
Jarauauue

o Und

° o .
MBLYH : YNATBIVBY Micro
1 3AARY

o Unf

A o '3
i'lﬂn'ﬁmimuaua:qﬂnsm

suamusznau

Uaymniiwu/mnudund/

Tudsde/daa
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9. PM-10 Brand : Thermo e Un@
Model :  FH62C14
S/N:  E-2095
10. Multi-Gas Brand : Thermo o Un@
Calibrator
ieetsl s e wne: Yiedeslufada
an1tinuaining
S/N: 0926737586 :
11. Zero Air Brand : Thermo e Un@
Model : 111
S/N: 0926737585
12. Data Logger Brand : Dell ® U@
Precision
Model :  Tower 3420 vanew, : 1ieseslufinded
annfinunues
S/N: 8262CD2
13. Monitor 17” Brand : Samsung o Un@
LCD For Data
Logger Model : -
S/N: -
14. UPS Brand :  Smart
Power
Model : -
S/N: -
15. Printer Brand : HP
Model :  HP Color
LaserJet
S/N: -
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$1897UTUN 1 IBNUURNNTILA ATINEDU ﬂﬁﬁnmuawﬁuLme?aaﬁaLLwaUﬂigu'iu
donflnsavtanmnineinie u,awwmﬂmamﬂﬂmmwmmmmumaauwm 9 Mg

U3um loonsid Iia (unnvw)

o o 03
swmimiawauazqﬂnim

16. Wind Speed

17. Wind
Direction

18. Barometer

19. Thermo
hygrometer
(RH/Temp)

21. Air Conditioner
(Unit 1 - 2)

22. Standard Gas
(Mix)

23. Regulator

Brand :
Model :
S/N :
Brand :
Model :
S/N :
Brand :
Model :
S/N :
Brand :
Model :
S/N:
Brand :
Model :
S/N
Brand :
Model :
S/N :
Brand :
Model :
S/N :
Brand :
Model :
S/N :

suamusznau Haymiiwu/anuduntdy/
dorduanuy
Lastem o lufnditaniidy
DNA707
AS907344
Lastem
DNA716
G407020
Lastem o lufndstanniiay
DQA208
R907673
Lastem
DNA575
AG9070239
Daikin o Unf
i vanew : duedaslufndai
Daikin an1dindaning
, o Und

Tudsde/daa
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JUnndsznau

Yayvndinu/anudunid/

Jorduauuy
1. ¥hen9dnm  Brand :  Local
(Micro#1)
Model : -
S/N: -
2. SO, Analyzer Brand : Thermo e Unh
Model :  43i-BZSAB
S/N: 0926737607
3. NOy Analyzer Brand : Thermo
Model :  42i-
BZMSDAB
S/N: 0926737609
4. CO Analyzer Brand : Thermo e Un@
!
Model :  481-BZSAB - PAUNBLIAR : LATD9T VB9 BUS
T AQMS
SN: 0926737615 | B mmm == B °
T
5. HC Analyzer Brand : Horiba o Un@
Model :  APHA 370
S/N: WCO5VPNX
6. PM10 Brand : Thermo ® Unh
Model :  FH62C14
S/N: E-1188
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iﬂanﬂsLﬂ?aﬂﬁaLLaqunmﬁ sunmusznau Ugymiiwu/anudumiy/
Jorduanuy
7. Data Logger Brand : Dell e Unh
Precision
Tower 3420
Model :  Tower 3420
S/N: 8265CD2
8. Monitor 17” Brand : Samsung e Unf
LCD For Data
Logger Model : -
S/N: -
9. UPS Brand : Ever Exceed e Unh
Model : = 2012000055
02
S/N : 101174000052
10. Wind Speed Brand : Lastem o Unf
Model :  DNA707
S/N:  AS907345
11. Wind Direction = Brand : Lastem
Model :  DNAT16
S/N: AT907244
12. Barometer Brand : Lastem e Unf
Model :  DQA208
S/N: R907674
13. Thermo Brand : Lastem e Und
hygrometer
(RH/Temp) Model : DMA575
S/N: AG909269
Tudde/deina 37 Of 46
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14. Air Conditioner = Brand : Daikin

Model : -
SIN: -
13. Zero Air Brand :  Thermo
Model :  1160-

BT3BEAC
S/N: 1407060748

sunwmdszneu

Yaymitwu/anuduntn/
dolausuy

o Unf

e Unh

o 4 _ g
e : diaseelufnge
aaniivuuas
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, o 4 g oo ) snensiAsesionazaunsal sunnlsznau Uyyiwu/anufuniin/
2.8 ¥12805799IAAUNMNDINALUUAROWA YUALEN AUA 2 (Micro no.2) : ¢ i

doLduaLuy

sensnsesiionazaunsal sunmUsznau Yaymniiwu/anuduniiy ! -

~S 3 b LAt 7. Multi-Gas Brand : Thermo e Unf

Valsiupuus Calibrator g
1. wheasefa1  Brand :  Local Mielsl s | 10 =
(Micro#2) BT3BEAB - 5-5. '
Model : - S/N: 926737584 ¥
SN - 8. Zero Air Brand : Thermo ® 3m /‘[ul,ﬁ'aqﬁulﬁﬁq

13098 Micro 3 wldeu
Model :  111-B2R

2. SO, Analyzer Brand : Thermo o Uni 4 s v
AUBLNG : LATOIVOULAIIUA
NG | CERSTOEET ogTvaInng s9UNAAAIAUN
Model :  43j-BZSAB o A '
annil
9. Data Logger Brand : Dell e Unf
S/N: 0926737608 -
Precision
Model :  Tower 3420
3. NOy Analyzer Brand : Thermo o Unh
S/N: 8727BD2
Model :  42i-
BZMSDAB 10. Monitor 17” Brand : Samsung e Unh
S/N: 0926737612 LCD For Data
Logger Model : -
4. CO Analyzer Brand : Thermo e Unh N -
Model :  48i-BZSAB 11. UPS Brand :  Ever Exceed o Unh
SN 1006940740 Model : 2012000055
00
5. HC Analyzer Brand : Horiba o Un@
S/N ;101178002965
Model :  APHA-370
12. Wind Speed Brand : Lastem e Unf
S/N:  WCO5VPNX
Model :  DNA707
6. PM10 Brand : Thermo e Unh S/N: AS907347
Model :  FH 62C14 13. Wind Direction = Brand : Lastem o Unh
S/N: E-1615 MRS
S/N: -
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Usom lean3nd d1ia (uvnvw)
sensiaiesiiouazqunsal sUnmUsznay Yaymiwu/mnudumiy/
Jolauslu
14. Barometer Brand : Lastem e Unh
Model :  DQA208
S/N: R909692
15. Thermo Brand : Lastem o Un@
hygrometer
(RH/Temp) Model :  DMA575
S/N: AG907233
16. Air Conditioner =~ Brand : Daikin e Unf
Model : -
S/N: -
17. Standard Gas Brand : - e Unh
(Mix)
Model : -
S/N: -
18. Regulator Brand : - o Unf
Model : -
S/N: -
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sensieiasilauazaunsal suamsznau Haymitwu/anudundy
Jawuauuy
1. Mmhensadnn  Brand :  Local
(Micro#3)
Model : -
S/N: -
2. SO, Analyzer Brand : Thermo | Unhi
Model :  43i-BZSAC
S/N: 1310957747
3. NO, Analyzer ~ Brand : Thermo Un@
Model :  42i-BZMSDAB
S/N: CM13090047
4. HC Analyzer Brand : Horiba Unhi
Model : = APHA-370
S/N: UGUUAA3N
5. PM10 Brand : Thermo Un#
Model :  FH62C14
S/N: E-1188
6. Multi-Gas Brand : Thermo Uni
Calibrator
Model :  146i
S/N: 1201351404
7. Zero Air Brand : Thermo Un@
Model :  1160BNR1C
S/N: 1201351407
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i'mn'ﬁl,ﬁ‘%'aqﬁauazqﬂnmi Uamusznau Ugymiiwu/anudumiy
dorduanuy
8. Data Logger Brand : Dell Precision Un@
Tower 3420
Model :  Tower 3420
S/N: 8Z5YBD2
9. Monitor 17” Brand : Samsung Uni
LCD For Data
Logger Model : -
S/N: -
10. Wind Speed Brand : Lastem Uni
Model :  DNA507
S/N:  G407029
11. Wind Direction = Brand : Lastem Und
Model :  DNA516
S/N: G407020
12. Barometer Brand : Lastem Unf
Model : DQA208
S/N: R604295
13. Thermo Brand : Lastem Unh
hygrometer
(RH/Temp) Model : DMA575
S/N: AG606200
14. Air Conditioner = Brand : Daikin Un@
Model : -
S/N: E026332
Tudde/deina 43 Of 46
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15. Standard Gas Brand : Airgas ® Unh
(Mix)
Model : -
S/N: CC328176
16. Regulator Brand : Concoa e Unh
Model :  3322322-01-
000
S/N:  06504H90
Tudde/dein a4 Of 46
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Schedule for consumable parts replacement all station. (Sheet #2)

Equipment Detalled Consumeble parts replacement Frequency of replace  Mar-22 ¥ A s v an2s  Feb2s

Brand Part name

T[40, Anabeer Themo arc a2 as20 Fiter Eements Dia 47 mm X K% x5 5 e [ x X 3 = e x [x x5 [ 5 [ x [x [ x [x[x
590 |pescont (stcace . R R 5 5 m e B R B 5 5 R
a1y |capillary, 8 mil L (red) X X

319MIITATULUADIULAL DL 1Yad1593 (Consumable parts & Spare » x
Q 7361 |IR Source. X X

2 oA Y s o @ v o 2 . 0 o T - S 4 0 3 0 8 3 8 3 B S 4 S S S
parts) NUIEN 19D15WF 910A (UHITU) ADVAFDF1IDIFINTU x :
S Y v A A 4 9 1 1ae97 [Scubber czone X X

!ﬂaﬂuiwﬂlll,ﬂi’é]qj\lallawaﬂﬂim:}l :V]q 9 wu’gﬂ 6 |HC Analyzer [Horiba |apHasTo 4320 [Filter Elements Dia 47 mm X X X x| ox x| xfx x [ x| x ><| x|kl el x| ox [ x X x| x| x| x

v g S2005947__[Fiter etement 54 x [x X

Soowor7[sicage b X [x x X

Sovoaiizsy ez um B = X

Tudsde/daa
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éﬁ 5 S.P.S. CONSULTING SERVICE CO,, LTD.

X F 7 asuwwalofu 24 ounwnaluSi unlvayma FATAINT NFHNAWT 10900

"i’oﬂ .:. m%%é"" 7 Sfm Phaholyothin 24, Fl’hahulyothm Rd.. Joln:lpul Chatuchak, Bangkok 10900

Tel : (662} 939-4370-72. Fax : (662) 513-4221, E-mail : sale@SpsCon.com.. Www.SpsCon.com

Console Calibration Report
Calibration Method Critical Orifices
Calibration Data
Console Data Calibration Data
No. Serial No. Date y AH@ (mmHzO)
BO1 1563 0270372022 0.998 50.11
BO2 8002514 0270372022 0.996 49.25
BO3 1503016 0370372022 0.998 50.20
BO4 00006659 0370372022 1.005 49.64
BO5 00007428 0370372022 1.002 49.80
RO1 1561 02/03/2022 1.003 50.18
RO2 8002513 0370372022 0.999 49.38
RO3 1570 04/03/2022 1.003 49.14
RO4 8002519 04/03/2022 0.999 49.52
RO5 1503015 0170372022 1.007 50.08
Remark :  Accept Value of y (test) is 0.97 <y <1.03
Accept Value of AH@ (test) is 46.7 + 6.4 (mmHZO)
-y f

Calibrated by :

Phal‘vk;haf

}‘Qnu nekowne

(Mr. Phakhinai

Khon gko\'r)nnerd)

J Approved by :

NG )
( ]/ —
n\,m) \ ZJ Jt;,m

\\ (Mr. Peera Detudom)
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Pitot Tube Calibration Report

Calibration Method

Standard Pitot Tube

Calibration Data

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

No. Type of Pitot Date

Pitot Side A Side B
B36 S 0.99 03/02/2022 0.83 0.84
B37 S 0.99 03/02/2022 0.83 0.84
B38 S 0.99 02/02/2022 0.84 0.84
B39 S 0.99 02/02/2022 0.85 0.84
B40 S 0.99 01/02/2022 0.84 0.84
B41 S 0.99 01/02/2022 0.85 0.84
B44 S 0.99 01/02/2022 0.83 0.84
B45 S 0.99 02/02/2022 0.84 0.84
B46 S 0.99 02/02/2022 0.83 0.84
B47 S 0.99 03/02/2022 0.84 0.84
B48 S 0.99 03/02/2022 0.83 0.84
B49 S 0.99 03/02/2022 0.84 0.84
B54 S 0.99 02/02/2022 0.84 0.85
B56 S 0.99 02/02/2022 0.84 0.85
B57 S 0.99 04/02/2022 0.84 0.84
B58 S 0.99 04/02/2022 0.84 0.83

Remark : Accept value of Cp (test) is 0.84 + 0.01
) 7 N f'/; B \. I.'f:,‘.
cotrtvy: _Phlbivai  Khurahmed | swetvrs (L) | A

J
(Mr.Phakhinai Khongkomnerd)

\\\ (Mr. Peera Detudom)
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Calibratech Co.,Ltd. NSC-TISI-TIS 17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-53155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. : 64-220066-1 Page : 1 of 2

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

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

Equipment : Vacuum Gauge

Manufacturer : HI-LIGHT Model : N/A

ID No. : 1/60

Range : 0inHg to-30 in Hg Resolution : 1 inHg
Environment : Ambient Temperature : (20+2) °“C

Relative Humidity z (50+10) %
Date of Received : 02 July 2021

Date of Calibration : 05 July 2021
Date of Issue : 05 July 2021

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

Reference Standard Instruments : This certification is lraceable o the International System of Units

Pressure Calibrator & Pressure Sensors Modules

1D No. Cert. No. Due Date Trace
220007 MP-0036-20 11 Mar 2022 National Institute of Metrology (Thailand), (NIMT)
220001 MP-0036-20 11 Mar 2022 Nutional Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co. Ltd. #
Mlil.llih(
\[-FO031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-220066-1 Page : 2 of 2

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

6. UUC Condition As-Received : Good

Standard Reading UUC Reading Correction
(inHg) (inHg) (inHg)
0.00 0 0.0
-4.69 -5 03
.57 -10 0.4
-14.67 =15 0.3
~19.71 =20 0.3
-29.93 -30 0.1
-29.92 =30 0.1
-19.69 =20 0.3
-14.69 -1 0.3
-0.58 -10 0.4
-4.69 =3 0.3
0.00 0 0.0

Remark

UUC : Unit Under Calibration

The uncertainty is combined hysteresis

The uncertainty of measurement was within -~ + 039 in Hg

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

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

providing a level of confidence of approximately 95%

-000 -

-F0031-03
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%, = & 750 Phaholyolhin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10800
RALEY Tel : (662) 939-4370-72. Fax : (662) 5134221, E-miail : sale@spscon com.. wwwtSpscon.com
Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H §/N: 136164
Environmental Conditions
Temperature X 25 + 3 ‘e
Pressure . 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. Brand Model Serial No. Date Setting Actual (Q std.) Yol Gl Comy
1 2 3 1 2 3 ¥ R*
RO1 SKC 224-PCXR4 BO2467 04,04/2022 1,000 1,500 2,000 993 1,508 2,004 1.020x — 38.784 0.9%9
RO2 SKC 224-PCXR4 626450 04,04/,2022 1,000 2,000 3,000 999 1,499 1,880 0.988x + 12.827 1.000
RO3 SKC 224-PCXR4 691592 04,04/,2022 1,000 1,600 2,000 1,003 1,500 2.004 1.012x - 22.479 0.989
RO4 SKC 224-PCXR4 691672 01/,04/2022 1,000 1,600 2,000 996 1,493 1,993 0.988x - 2.561 1.000
ROS SKC 224-PCXR4 T9B470 01,04/2022 1,000 1,500 2,000 994 1,506 1,999 1.015x — 30.635 0.999
RO& SRC 224-PCXR4 795456 04/,04,2022 1,000 1,500 2,000 994 1,498 1,994 1.002x — 7.438 1.000
RO7 SKC 224-PCXR4 TOE4B0 D4s04/2022 1,000 1,500 2,000 994 1,480 2,000 1.008x - 16.831 1.000
RO8 SKC 224-PCXR4 883215 01/04/2022 1,000 1,500 2,000 1,001 1,502 2,005 1.016x — 26.827 0.999
RO2 SKC 224-PCXR4 034650 01/04,2022 1,000 1,500 2,000 991 1,504 2,002 1.018x — 36.538 0.999
R10 SKC 224-PCXR4 091763 01/04/2022 1,000 1,500 2,000 9086 1,512 1,993 1.000x + D.219 1.000
R11 SKC 224-PCXR4 091763 12/04/2022 1,000 1,500 2,000 1,001 1,498 2,002 1.012x — 23.923 0.999
R12 SKC 224-PCXR4 001568 12/04,2022 1,000 1.500 2,000 987 1,501 1,809 1.001x - 4.986 1.000
R13 SKC 224-PCXR4 081638 04/04,2022 1,000 1,500 2,000 1,002 1,488 1,883 0.891x + 10.793 1.000
R14 SKC 224-PCXR4 091764 04/04/2022 1,000 1,500 2,000 994 1,502 1,998 1.013x - 29,256 0.999
R15 SKC 224-PCXR8 520457 01/04/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x - 24.345 0.999
R16 SKC 224-PCXRB 529643 04s04/2022 1,000 1,300 2,000 988 1,497 1,994 0.997x + 0.060 1.000
R17 SKC 224-PCXRB 520645 D4s04/2022 1,000 1,500 2,000 Bo4d 1,509 2,000 1.015x — 30.571 0.999
R18 SKC 224-PCXRB 566758 04,04/2022 1,000 1,500 2,000 891 1,496 1,998 1.002x - 7.678B 1.000
R12 SKC 224-FCXRB 266802 01,04/2022 1,000 1,500 2,000 1,003 1,499 2,000 1.010x — 20.189 0.999
R20 SKC 224-PCXRE 529089 D4,04/2022 1,000 1,500 2,000 980 1,501 2,003 1.020x - 40.036 0.899
R21 SKC 224-PCXRE 665728 01/04,2022 1,000 1,500 2,000 289 1,483 1,998 1.000x - 5.364 1.000
RrR22 SKC 224-PCXR8 T07444 04/,04/,2022 1,000 1,500 2,000 1,002 1,500 2,001 1.011x - 21.215 0.999
R23 SKC 224-PCXR8 TELI067T 1170472022 1,000 1,500 2,000 988 1,494 1,892 0.994x + 3.095 1.000
R24 SKC 224-PCXR3 707883 D1/04rs2022 1,000 1,500 2,000 286 1,505 2,001 1.014x - 28.040 0.998
R25 SKC 224-PCXRE 761052 017042022 1,000 1,500 2,000 998 1,500 1,892 0.992x + T.630 1.000
R28 SKC 224-PCXRE 707856 12/04,2022 1,000 1,500 2,000 1,002 1,500 2,004 1.018x — 24.417 0.999
R27 SKC 224-PCXR8 TOT398 04/04,2022 1,000 1,500 2,000 996 1,503 2,001 1,013x - 28.725 0.983
R28 SKC 224-PCXERE TO7481 11/04,2022 1,000 1,600 2,000 1,004 1,500 2,003 1.010x - 19.368 0.999
R29 SKC 224-PCXRE TO7402 0l/04r2022 1,000 1,500 2,000 1,005 1,491 1,991 0.988x + 14.326 1.000
R30 SKC 224-PCXR8 083811 01/04/2022 1,000 1,500 2,000 998 1,485 1,084 0.998x ~ 1.268 1.000
R31 SKC 224-PCXRB 083183 01/04/2022 1,000 1,500 2,000 1,001 1,501 2,001 1.012x - 25.001 0,889
R32 SKC 224-PCXRB 671850 04,04s,2022 1,000 1,500 2,000 1,000 1,498 1,984 0.884x + 7.762 1.000
R33 SKC 224-PCXR4 626254 12/04,2022 1,000 1,500 2,000 992 1,502 1,999 1.016x — 34.141 0.999
R34 SKC 224-PCXR4 626131 01s04/2022 1,000 1,500 2,000 1,002 1,488 2,004 1.012x — 24.294 0.999
R35 SKC 224-PCXRB TOT460 04/04/2022 1,000 1,500 2,000 998 1,498 1,985 0.994x + 5.672 1.000
R36G SKC 224-PCXRB TOT4486 01s04/2022 1,000 1,500 2,000 1,003 1,500 2,001 1.010x — 19.182 0.999
R37 SKC 224-PCXRB 707432 01/04/2022 1,000 1,500 2,000 999 1,499 1,998 0.929x + 0.554 1.000
R3a SKC 224-PCXRB 707349 01/04/2022 1,000 1,500 2,000 998 1,500 2,002 1.016x — 31.640 0.999
R3g SKC 224-PCXR8 761095 12/04/2022 1,000 1,500 2,000 1,001 1,498 1,984 0.997x + 2.652 1.000

Calibrated by :

Plﬂul&[ﬂJmi Jé}ﬂum L‘)‘fn nevel

(Mr.Phakhinai

Khongkomnerd )

Approved by @

(Mr. Peern Detudom)
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H §/N: 136164
Environmental Conditions
Temperature ; 25 + 3 °c
Pressure . 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min) s
i Value From Calibration Curve
No. Brand Maodel Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 ¥ R*
R40 SKC 224-PCXR4 612753 01/04/2022 1,000 1,500 2,000 1,002 1,501 2,003 1.012x - 23.005 0.999
R41 SKC 224-PCXR4 6268140 01,04/2022 1,000 1,500 2,000 281 1,509 2,002 1.018x - 35.114 0.999
R42 SKC 224-PCXR4 626463 01+04/2022 1,000 1,500 2,000 985 1,493 2,000 1.003x - 7.470 1.000
R43 SKC 224-PCXR4 626128 04/,04/2022 1,000 1,600 2,000 1,002 1,601 2,003 1.012x — 22.495 0.999
R44 SKC 224-PCXR4 602753 01,04/2022 1,000 1,500 2,000 1,002 1.495 1,994 0.996x + 1.133 1.000
R435 SKC 224-PCXR4 626137 01/04/2022 1,000 1,500 2,000 992 1,505 2,002 1.019x — 37.368 0.999

Calibrated by : Pl/u‘!/\ﬂ im. Mjbm% lwm-m,ro{ Approved by @

(Mr.Phakhinai Khongkemnerd )

l

\

(Mr. Peern  Detudom)
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

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

Calibration Data

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

H-RO1 Dwyer VFB-65 04,04/2022 500 1,000 2,000 503.1 292.4 19791 0.899x + 3.360 0.888
H-RO2Z Dwyer VFB-65 01,04/2022 500 1,000 2,000 500.8 995.3 1886.1 1.002x + 5.536 1.000
H-RO3 Dwyer VFB-65 04/04/2022 500 1,000 2,000 502.1 9B7.7 1997.3 0.994x + 1,910 1.000
H-RO4 Dwyer VFB-65 04,04,2022 500 1,000 2,000 496.4 DED.6 2019.5 1.009x - 13.763 1.000
H-ROS Dwyer VFB-65 01/04/2022 500 1,000 2,000 486.8 P77 1987.7 1.004x — 3.632 1.000
H-RO8 Dwyer VFB-65 01s04/2022 500 1,000 2,000 505.2 992.4 1879.4 0.998x +« 2,749 0.998

Calibrated by : Plu‘ohimt khoﬂﬂ L@m.‘w]z_‘( Approved by : r .

{Mr.Phakhinai Khongkomnerd ) j (_Mr.- eern Detudom)
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method ; Dry Cal Primary Flowmeter

Model : Defender 510-H

§/N: 136164

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No, Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R®
L-RO1 Dwyer VFA-21 04s04/2022 50 100 200 50.2 100.6 203.5 0.983x + 2.458 1.000
L-R0O2 Dwyer VFA-21 0l1/04/2022 50 100 200 49.7 100.8 200.5 1.008x - 1.306 0.999
L-R03 Dwyer VFA-21 0470472022 50 100 200 50.1 89.8 20Z.3 1.018x - 1.156 1.000
L-RO4 Dwyer YFA-21 04/04,2022 50 100 200 48.8 100.9 200.8 1.009x - 1.349 0.999
L-RO5 Dwyer VFA-21 0170472022 &80 100 200 49.8 100.4 203.4 0,998x + 1.525 1.000
L-R0O6 Dwyer VFA-21 01/04,2022 50 100 200 50.2 99.1 201.9 1.003x% - 0.172 1.000
|
Calibrated by : . Approved by :
P%u Khinai M-’icrr:. Lt,“mT'f'\'E?[. a
(Mr.Phakhinai Khongkomnerd) {Mr. Peera Detudom)




‘.\‘,\1-[11”?f

QUALITY CALIBRATION CO.,LTD.

S

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ili“*-u—-/; Wi E-«l’:

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 S nlx
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www.qcalibration.com Y AN NSCTISLTIS 0

CERTIFICATE No : 22M2567

REFERENCE No : 64386-1

PAGE: 1 OF 2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO
MODEL XS 105DU

SERIAL No : 1126422905

ID No BA 05/50
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

we

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

TETNITHI W.

11-Mar-22

(

PONGSAK J.

17-Mar-22

1 1-Mar-22

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



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

CERTIFICATE No : 22M2567 PAGE:2 OF 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : XS 105DU

MANUFACTURER § METTLER TOLEDO S/IN 3 1126422905

1D No g BA 05/50 RECEIVED DATE 4 1 1-Mar-22

AIR PRESSURE : 1008mbar £ 1mbar CALIBRATION DATE $ 11-Mar-22

AMBIENT TEMPERATURE : 22°€+1°C RELATIVE HUMIDITY : 49 %RH £+ 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-23

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

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATARILITY OF READING AT 20 g WAS 0.000004 g
4

5

. REPEATABILITY OF READING AT 100 g WAS 0.000048 g
. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

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

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
y - A AN TITAA T 4 TV AT " 4

g " - o e v F LT XF A SR
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END OF CALIBRATION REPORT

F-GO10 REY 02
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PerkintEimer®
For the Better

Lambda UV Preventive Maintenance (PM)

Company Name: S.P.S. CONSULTING SERVICE CO., LTD.

Address: 7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok
User Name: K. Benjawan WO Number: WO-01550999
Telephone Number: 086-141-2523 PM Number: 60f 6 P
Customer Support .
. K. Anon Certificate Number: Uv2004-2022
Engineer:
Date PM Performed: Next PM Due Date:
25-Jan-2022 25-Jul-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date ' )
09370504 B March 2013 PerkinEimer”
For the Better
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer 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 should be

signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and
instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
publication may be reproduced in any form whatsoever or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected by
law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks not
owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. Except
as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with regard to this
document, including, but not limited to, the implied warranties of merchantability and fithess for a particular purpose.
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this
document.

Lambda UV Preventive Maintenance (PM) -
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PerkintEimer®
For the Better
Component List
Com_pf)nent Serial # Software Version Configuration Notes
Specific Model
Lambda 25 501514123010 6.2.0.0741 STD 1.27
NA NA NA NA NA
Parts Lists
Parts Included with the PM
Part Number (if i . . Expiration Date
applicable) Description Quantity Serial Number (MMYY)
Stray Light standard
Nal cell 1 1943
B250 0099 NaNO2 cell 1 2963
Jan-22
KClI cell 1 31030
H20 1 71497

B050 7805

Secondary Standards for calibration of wavelength and photometric
accuracy or use NBS/NIST 390 standards

Gray Glass G1
Gray Glass G2
Gray Glass G3

Holmium Glass

[ VG S —y

2926
3501
2552
1085

Jan-22

Lambda UV Preventive Maintenance (PM)
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Additional Tools Required for PM
Part quber (it Description Quantity Serial # Remark
applicable)

Additional Reagents and Standards Required for PM

Part Number (if

. - Expiration Date
applicable) Description Quantity Batch/Lot #

(MM/YY)
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Procedure Checklist

Use (V) to check off those steps in the checklist that have been completed.

1. General:

<

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

1 [«

<

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

10

<

1“1 Perform general inspection of system for cleanliness.

2. Optical checks:

<

Lamp Alignment/Energy

[<] [<]

Sample Compartment Windows/Monochromator

N

Mirror and Grating Alignment

1 [&]

<

Cell Holder Alignment

3. Mechanical:

]

N

Physical inspection — Please write any comments in the additional comments section.

INE

~

Grating Drive Mechanism.

1 [

<

Lamp Change Mechanism.

11

Slit Drive Manual Servo.

4. Test:
Refer to Appendix A for the specifications of the instrument being tested.
4] D2 Wavelength accuracy

Actual Value Specification

Accuracy at 656.1 nm 656.16 +0.1

Lambda UV Preventive Maintenance (PM)
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<

4] Holmium Oxide wavelength accuracy

Filter ID # 1085
Test Calibration Value | Actual Value Deviation Specification
279.3 nm 279.3 279.39 -0.09 +0.5
360.8 nm 360.9 360.93 -0.03 +0.5
459.9 nm 460.0 460.07 -0.07 +0.5
536.4 nm 536.2 536.40 -0.20 +0.5
[4] Scattered Light.
Test Filter ID # Result Specification
Nal @ 220 nm 1943 0.0133 <0.02 %T
NaNO2 @ 340 nm 2963 -0.1296 <0.02 %T
NaNO2 @ 370 nm 2963 -0.0002 <0.02 %T
KClI @ 200 nm 31030 2.4808 22A

-] Baseline Flatness.

Corrected Baseline

Specification

0.000163

+0.001 A

Noise Test @ 500 nm.

Actual Value

Specification

0.0000240

+0.00008 A

Lambda UV Preventive Maintenance (PM)
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[v1 Photometric Accuracy.

Filter 1 ID # 2926
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.3483 0.3493 -0.0010 +0.006 A
546 nm 0.3029 0.3046 -0.0017 +0.006 A
635 nm 0.3200 0.3232 -0.0032 +0.006 A
Filter 2 ID # 3501
Test Calibrated Value | Actual Value Deviation Specification
440 nm 1.001 1.0024 -0.0014 +0.006 A
546 nm 0.9797 0.9813 -0.0016 +0.006 A
635 nm 1.0285 1.0325 -0.0040 +0.006 A
Filter 3ID # 2552
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.489 0.4935 -0.0045 +0.006 A
546 nm 0.4582 0.4595 -0.0013 +0.006 A
635 nm 0.5046 0.5075 -0.0029 +0.006 A

Lambda UV Preventive Maintenance (PM)
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5. Accessory (where applicable):

[ ] Integrating Sphere

[ ] Reflecting Attachment
1 Cell Changer

LI Sipper

L1 Auto Sampler

6. Review:

—

Review with the customer PM work performed.

“1 Review with the customer routine maintenance procedures.

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

[/l Update Logbook.
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for Lambda UV

have been completed.

This Lambda UV Passes (-1 Fails [lithe preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Q(%/ 25-Jan-2022
Anon Leenthawonkit (DD-MM-YYYY)
Authorized Customer Representative: Date:
25-Jan-2022
(DD-MM-YYYY)

Lambda UV Preventive Maintenance (PM)
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Y CONSULTING SERVICE CO., LTD.

o 7 vauwnalofu 24 ounnnalody Wnsemuwa WARATNT NTANNY 10900
7 Soi Phaholyothin 24. Phaholyathin Ad., Jompol, Chatuohak aaﬂuw 10800

Tel ¢ (662) 539-4370-72, Faw | (662) 5134221, E-mail : sale@specon, com., Www.5pscon, com

Calibration Report

Non-Dispersive Infrared CO Analyzer

Date : | 01 Apit2022 | Brand : API Model ©
No. Serial No. 704
Calibrator (Dilution System )
Brand 1 APl Model 700
Last Cal. Date ! 20 September 2021 Serial No. 421
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. . DB24478
Certified Date + 15 April 2020 [ Expired Date : 14 April 2022 Cylinder Conc. 4,740 ppm
Calibrating Condition
Pressure 101 mmbar Temp. ¢ % RH
Calibration Setting
Span Initial Reading (Before Adj.), PPM Final Reading (After Adj.), PPM
Set Paoint Expected Concentration Analyzer Response wDif Analyzer Response
Zero 0 -0.10 = o
CO Spun 40.00 40.13 0.325 40.00
API Model 300E  CO Analyzer Check List
Parameter Observed Value Units Nominal Range
Runge 50 PPM 0-1000 ppm
Stability 0.10 PFM < 1 ppm With Zero Air
CO Measure 4013.6 mV 2500-4800 mV
CO Reference 3848.5 mV 2500-4800 mV
Measure/Reference Rario 1.179 = 1.1-1.3 W/Zero Air
Sample Pressure 28.4 In-Hg-A ~2"< Ambient Absolute Pressuse
Sample Flow 808 CC/Min 800 = 10%
Sample Temperature 48.2 o 48 + 4
Bench Temperature 48.0 % 48 + 2
Wheel Temperature 68.5 e 68 + 2
Box Temperature 30.6 e Ambient Temp + 7 + 10
Photo-Drive 3024.3 mV 250 mV to 4750 mV
Slope 1.016 - 1.0£0.3
Offset 0.2 = 003

Calibrated by :

Pholrinond Hnovqkommd

Approved by :

{Mr.Phakhinsi Khongkomnerd)

G

\

(Mr. Peera Detudom)
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1 787, Fax. 0-2280-1788, F-mail : thawatt@thaiunique.con1, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0821/20202
Instrument Type : GC
Model : CP-3800

Serial Number : 00734

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

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

Date : 10/08/2021

ELECTRONIC TEST
CPU Mpass L1 rarL
LCD TEST M pass EINS
VENT TEST M pass (1 rar
KEY ECHO TEST M pass L] rarL
DESTRUCTION RAM TEST M pass [ raLL
RUN CHROMATOGRAM TEST
DETECTOR : Flame Ionization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300°C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB 0.25IDx 15 M

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

SENSITIVITY TEST: C15. ( Area count )= 144,661

>, 2
AP

VARIAN

Counts.
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FR-SV-029 Rev. 04



AN 54y "lﬂﬂgﬁﬂ 91im  THAI UNIQUE CO., LTD.

1r‘
l' 80-82 auudszanBillas wwiawayuwsny twanszuas njamwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

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

Detector Sensitivity ( FID )

Detector Response Result Specification

Baseline Noise (pV) 2.94 < 50

Baseline Drift (%) 0.24 < 1
Sensitivity ( S/N for C15) 2,295 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven (° C) 80 80 x5
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 ( %) 2.5 B
Retention Time C15( %) 0.04 < 05

APPROVAL : y%%
Signature: ‘5?4’?”’3'!5% i@

S
Engineer : Suwarot Trikainut (’///ﬁr‘{][]i-_%%'

4,

Date : 10/08/2021

AN 2/2
VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-] 787, Fax. 0-2280-1788, E-muail : thawatt@thaiunigue.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure " FID
Detector Position Front
Inlet Type 1079 Injector
Cl15Area 1 149,057
C15 Area 2 140,715
C15Area 3 146,288
C15 Aread 140,957
Cl15Area s 146,288
C15 Area Average 144,661
*% RSD (<5 %) 2,53

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

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

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

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

E/Pass

Compliance O Fail
Performance by Swwavrot
Date 70/09/ 202
£ A i,
Comments = -
Z, N
s My
7 ;
Reviewed by i ,..«__,[L"_ /9 Date [0 /Cfg /JDJ,
< !'(
";.
“i; 11
VARIAN SERVICE DEPARTMENT
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Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
Cl5 Area | | 149,057
Cl5 Area 2 140,715
Cl5Area3 146,288
CI5 Aread 140,957
C15 Area 5 146,288
C15 Area Average 144,661
*% RSD (<5%) 253

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

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

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)
% RSD = ( std.dev /avg ) * 100

Compliance [ Pass O Fail
Performance by Swwarot
Date 70/09/2097 S
Comments ’};&,
—— 2N
== ,-‘/
Reviewed by — — AT /. Date | [0 /08 [303]
)
> <
Aap 11
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GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0821/20207
Instrument Type : GC
Model :CP- 3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900
Date : 10/08/2021

ELECTRONIC TEST
CPU M pass O ralL
LCD TEST M pass O ram
VENT TEST M pass ] FarL
KEY ECHO TEST M pass O FarL
DESTRUCTION RAM TEST M pass [ FamL
RUN CHROMAT TEST

DETECTOR : Pulsed Flame Photometric Detector ( PFPD Channel Rear )
INJECTOR :  Capillary Injector Model 1079

GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°€
Detector 300°C
Carrier flow 5 mL/min
H2 flow 13 mL/min
Airl tflow 20 mL/min
Air2 flow 10 mL/min
Column: Capillary Column CPsil 5CB 0.25IDx 15 M
Saﬁple: 1 pL Injection FPD Test Sample 0.002% Dodecanethiol, Methyl Parathion in Iso-octane

SENSITIVITY TEST: Methyl Parathion (Area count) = 247,263 Counts

e I e e R R
4
>, €
ap 1/2
VARIAN SERVICE DEPARTMENT
FR-8V-029 Rev. 04
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Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@haiunique.com, Website : www thaiunique.com

T= LIHTI BYIUE.IH‘H U vl T HALI UNIQUE CU, L1 D.

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (uV) 2.94 < 50
Baseline Drift (%) 0.18 <1
Sensitivity ( S/N for Methyl 4,770 > 1,024
Parathion)

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 Methyl Parathion ( %) 0.72 <D
Retention Time Methyl 0.16 < 05
Parathion ( %)

APPROVAL :

Signature: Swivaret.

Engineer : Suwarot Trikainut

Date : 10/08/2021

| P S T T S S e T — e e ey R T =t A e T T Tl
ke
2 | 2/2
VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-muil : thawatt@thaiunigue.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure PFPD
Detector Position Rear
Inlet Type 1079 Injector

Methyl Parathion Area 1 249,065

Methyl Parathion Area 2 246,065

Methyl Parathion Area 3 245,065

Methyl Parathion Area 4 249,055

Methyl Parathion Area 5 247,065

Methyl Parathion Area Average 247,263
*% RSD (<5%) 0.72

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

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

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

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

Compliance [ Pass O Fail
Performance by S wrvayro?
Date 10/0%/20 27
Comments r'—‘g"/ w &
S 2 i é’/f{;ﬂ Ur‘__ Q}%‘
. 2L "5
Reviewedby | —— S e . Date [© / 08 / d0J|

A

> <
1M 1/1

VARIAN SERVICE DEPARTMENT
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel, 0-2629-0191-6, 0-2280-1 787, Fax. 0-2280-1788, E-mail : thawau@1haiunique.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure PFPD

Detector Position Rear
Inlet Type 1079 Injector
Methyl Parathion RT 1 5.976
Methyl Parathion RT 2 5.956
Methyl Parathion RT 3 5.966
Methyl Parathion RT 4 5.976
Methyl Parathion RT 5 5.956
Methyl Parathion RT Average 6.00
*% RSD (<0.5%) 0.16

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

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

samples.

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

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

Compliance [ Pass O Fail
Performance by Swwaroﬁ
Date 70/69/ 2021 —
8%
Comments S - [ ’ Eﬂ
R / : ,5%/ ; qy?
~  Li~, / /) WS
Reviewed by - 4 Date (o /08 / J0J |
3
Ah 1/1
VARIAN SERVICE DEPARTMENT
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

NSC-TI';-I—Tls .1025
CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20220218EA
CP2022060016

Certificate of Calibration

Sound Level Meter
RION
NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)

00546402 (Meter), 152919 (Microphone), 46613 (Preamplifier)

IRPC Public Company Limited.

299 Moo 5, Sukhumvit Rd., Tumbon Chungnern,
Amphor Muang, Rayong 21000

10 June 2022
27 - 29 June 2022
30 June 2022

Ms. Juntaporn Kunhakom

2 —

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 6

F-CAL-004 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20220218EA

Calibration Report

Equipment: Sound Level Meter
Manufacturer: RION
Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00546402 (Meter), 152919 (Microphone), 46613 (Preamplifier)
ID No.: -
Ambient Temperature: (23+2)°C
Relative Humidity: (50+15)%
Pressure: (101.3 + 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1017-21 16 November 2022
2)|Arbitrary Function Generator AFG2021 C010063 CK20220059EA 19 June 2023
3)|Programmable Attenuator PA5 2755 EF-0030-21 1 November 2022
4)]16.5 Digit precision multimeter 8846A 9610014 CB20210023EA 1 November 2022
5)|Pressure humidity and CL1-P220024 17 March 2023
Temperature Transmitter PTUS01 F0640002 0255TE21 7 July 2022
6)|Pressure humidity and CL1-P220029 31 March 2023
Temperature Transmitter PTUS01 F0640003 0256TE21 7 July 2022
. CB20220063EA 15 February 2023
7)|Performance Audio Analyzer Ug9o038B MY56510003 0172RE21 9 September 2022

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NL-74 S/N : 34615278.

Page 2 of 6 F-CAL-005 Ed.1
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Certificate No.: CP20220218EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)

16.2

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 11.6
C-weighting 17.9
Z-weighting 23.8

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz2) (dB) (dB) (dB) (dB)
125 0.6 0.5 0.6 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.4 -1.3 -1.4 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)
63 -0.1 -0.1 0.0 +2.0
125 0.0 -0.1 0.0 +1.5
250 0.0 -0.1 0.0 +1.5
500 0.0 -0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.1 0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

Page 3 of 6

F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20220218EA

5.2 Time weighting at 1 kHz

Calibration Report

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
130.0 130.0 0.0 +1.1
131.0 131.0 0.0 +1.1
132.0 132.0 0.0 +1.1
133.0 133.0 0.0 +1.1
134.0 134.0 0.0 +1.1
135.0 135.0 0.0 +1.1
136.0 136.0 0.0 +1.1
137.0 137.0 0.0 +1.1

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

89.0 89.0 0.0 +1.1

84.0 84.0 0.0 +1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 +1.1

69.0 69.0 0.0 +1.1

64.0 64.0 0.0 +1.1

59.0 59.0 0.0 +1.1

Page 4 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
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Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
29.0 29.0 0.0 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 108.9 -0.1 +1.0;-25
0.25 99.9 -0.1 +1.5;-5.0
Slow 200 119.6 0.0 +1.0
2 100.0 0.0 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.8 -0.2 +1.5;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 125.4 125.4 0.0 3.0
cycle
Positive
124.4 124.1 -0.3 +2.0
half cycle
Negative 124.4 124.1 0.3 £2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.4 139.4 0.0 +1.5
Page 5 of 6 F-CAL-005 Ed.1
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Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl.o dto Reference SPL Rec0|.fd SPL a.t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3

Uncertainty of measurement

. Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ’ 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

3. The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6
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IﬁgnPTi?ﬁga il ) DATA SHEET FOR CALIBRATION / VERIFICATION AND INSPECTION
ublic Company Limite
. Calibration . Verification O Inspection
1nsaviia / gunsal Msauviauvsaniusau
Equipment / Tools :  Multimeter (pH, DO ) Tag No. / 1.D. No. L09-AT-SP003-A2  Serial No.: 130500088588
Cal. / Ver. date : 4/4/2022
1n3aviia / gunsaiinilu Master
Equipment / Tools : .D. No. Model /Serial No. Cert. No. Expired date
Reference Materials %20
Chemical Grade Assay (%) Cert. No. Expired date
Buffer pH 4.00 ; Lot No. HC99677935 31/7/2022
Buffer pH 7.00 ; Lot No. HC04269139 31/10/2023
Buffer pH 10.00 ; Lot No. HC02905338 30/6/2023
Calibration / verification item Result Error Acceptance Criteria Pass / Fail
1.ns&auLiiau Observed Slope (slope) 98 - 95to0 105% Pass
2.verification pH6.86 6.85 -0.01 +0.05 Pass
Inspection item Result Correction
Lasradagninwsanladu iné
Next Due date 31/5/2022
1,2/ Aﬁm/ 3 -
Performed by : : Approved By :
Date : 4/4/2022 Date : : 4/4/2022
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Certificate of Analysis — Certified Reference Material

Certipur® Buffer solution pH 10.00 (20°C)

Certified Reference Material for pH measurement

Product no.: 1.09438.1000
Lot ho:: HC02905338 oo 4
Description of CRM: Certipur® Buffer solution pH 10.00 (20°C) '
Certified Reference Material for pH measurement
Expiry date: 2023/06/30
Storage: +15°C to +25°C tightly closed in the original container
i Composition: boric acid / potassium chloride /sodium hydroxide

Associated uncertainty, U=k ‘u

Certified value (k=2)

pH value 10.01 + 0.03 (20°C)

Metrological traceability: The pH value of this certified buffer solution is directly traceable to primary
certified reference materials characterised by PTB and verified by SRMs from
NIST.
NIST 189c, 188, 185i, 186 Ig, 186 1Ig, 187f
PTB OX-405/18, TA-442/19, PHT-340/16, PHO-346/16, BO-373/17
PTB: Physikalisch Technische Bundesanstalt, Braunschweig, Germany
NIST: National Institute of Standards and Technology, Gaithersburg, USA.

Measurement method: pH value is measured with a combined glass electrode after 5-point calibration
according to DIN 19268 with reference buffer solutions according to DIN
19266, IUPAC, NIST, Ph.Eur. and USP.

Accreditation: Merck KGaA, Darmstadt, Germany is accredited by the German accreditation
authority DAKKS as registered reference material producer D-RM-15185-01-00
in accordance with ISO 17034 and registered calibration laboratory
D-K-15185-01-00 according to DIN EN ISO/IEC 17025.

Certificate issue date: 2020/06/24
CRM released by Approving Officer
2, or delegate LS-OII-QS3
iacwia ([ DAKKS S
( DAkE?Esche NN ( g::n:‘h; " Vé' %[& e
reditierungsstelle

Akkreditierungsstelle

D-AM-15185-01-00 D-K-1518501-00

ISO 17034 1SO/IEC 17025 DipL—Ing. Ayfer Yildirim
Responsible Manager of LS-0I1-QS3

(Calibration Laboratory D-K-15185-01)

Merck KGaA, 64271 Darmstad!, Germany, Tel.; +49 (0)6151 72-2440

EMD Millipore Corporation, 400 Summit Drive Burlinglon MA 01803, USA, Tel, +1-978-715-4321
Sigma-Aldrich Canada Co. or Millipore (Canada) Ltd., 2149 Winston Park, Dr. Qakville,

Ontario, L6H 6J8, Phone: +1 800-565-1400

Certificate Page 1 of 2 Certificate version 01
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" Intended use: This reference material is intended for use as a calibration standard for pH
instruments or pH electrodes or as a control sample for measuring the pH value.

Instructions for handling  The pH value is strongly dependent on the temperature, It is therefore necessary

and correct use: to keep the temperature constant within the measurement.

Health and safety Please refer to the Safety Data Sheet for detailed information about the nature of
information: any hazard and appropriate precautions to be taken.

Preparation: This reference material is prepared gravimetrically from boric acid, potassium

chloride, sodium hydroxide and high purity water.

Associated uncertainty:

The expanded uncertainty Ucrwm is calculated as Ucam = K-Ucgrm, Where k = 2 is the coverage factor fora 95%
coverage probability and ucem is the combined standard uncertainty in accordance to I1SO 17034.

The combined uncertainty ucgm is derived from combination of the squared uncertainty contributions:

- 2 2 2
Ucpm = Ju characterisation T U* gomogeneity + W stability

Ucharacterisation® is the uncertainty in accordance with DIN EN ISO/IEC 17025 which includes the
contributions of the primary reference material and the measuring system.
Uhomogeneity* is the between-bottle variation in accordance with ISO 17034. The assessment

of homogeneity is performed by analysis of a representative number of
systematically chosen sample units.

Ustabllity* is the uncertainty obtained from short-term and long-term stability in accordance
with ISO 17034. The stability studies are the basis for the quantification of the
expiry date of this reference material for the unopened bottle.

Informative values:

Temperature dependence!: Temperature [°C] A pH
0 + 0.26
5 + 0.17
10 + 0.11
i5 + 0.05
20 +0
25 - 0.06
30 -0.11
35 - 0.16
40 -0.18
50 - 0.26

ITemperature deviation data provided for reference only. Values are not batch-specific and should not be considered
certified values.

For more detailed information please read the certification report on our website.

Certificate of analysis revision history:

Certificate version Date Reason for version
01 2020/06/24 Initial version

The vibrant M, Supelco, Certipur and Sigma-Aldrich are trademarks of Merck KGaA, Darmstadt, Germany or its affiliates.
Detailed information on trademarks is available via publicly accessible resources.
© 2018 Merck KGaA, Darmstadt, Germany and/or its affiliates. All Rights Reserved.

The life science busines: » “ KGaA, Darmstadt, Germany
operates as MilliporeSigma * 1S and Canada.
Certificate Page 2 of 2 Certificate version 01
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Part of DKSH Group

Certificate of Calibration

NSC-TISI-TIS 17025
Calibration 0027

Equipment: pH METER Certificate No.: C07220217
Model: HQ40d Issued Date: 27 April 2022
Serial No. (or ID.): 130500088588 (201000002308) Job No.: KSPR2205346
Manufacturer: Hach Page: 1 of 3
Electrode Serial No.: 210362614404 Model: PHC201 Brand: Hach
Condition: In Condition
Customer: IRPC PUBLIC CO., LTD.

299 Moo 5, Sukhumvit Road, Tambol Choengneon,
Amphur Muang, Rayong 21000 Thailand

Environment Condition: Temperature 257 °C * 0.8 °C
Humidity 66.5 %RH + 24  %RH
Calibration Place: IRPC PUBLIC CO., LTD.(Gc Lab 207)

299 Moo 5, Sukhumvit Road, Tambol Choengneon,
Amphur Muang, Rayong 21000 Thailand

Calibration By: Mr. Dumrong Boonsopon

Calibration Date: 27 April 2022

The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07

Traceability: This certificate is traceable to Sl Units, Sample Test is assured through primary

meaurement method Harned cell, through CPAchem Ltd. (ISO/IEC 17034) Certificate
No. 794132, 794134, 794133 And pH Scale traceable to the Sl Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Certificate No. CA20210028EA

9. ) SRRT  Znd..

1390 Load anif 9vim
(Mr. Dumrong Boonsopon) SPC RT Co., Lid (Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international
or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not
be reproduced except in full without approval of SPC RT Co., Ltd.

S 1aadd 2§F dfdm

SPC RT CO., LTD.

#1971 00003 1194 Tpe3856570AER 57 DuudAvaIn 1011 BUT9U199N lewsElIu nunWIYILAT 10260

Branch 00003 1194 Soi Wochirathamsathit 57, Sukhumvit 101/1 Road, Bongehok, Phrakhanong, Baongkok 10260 Thailand

Tel: 0 2185 4333 Exl. 3300-3308 Fox: 0 2185 4424 E-mail: info.spco@spe-ri.com  Website: www.spc-ri.com SPCC-FM-C07-11: 05 Apr 2022



Calibration Results:

KT

Part of DKSH Group

Certificate No.: C07220217 Page 2 of 3

pH Scale
Input pH Meter Reading Meizﬁ(::risg (on:V) Coverage Factor ()
(mV) (mV) Error (mV) (pH)
41412 414.0 -0.12 - 0.065 2.00
354.96 354.8 -0.16 0.999 0.065 2.00
295.8 295.7 -0.10 1.999 0.065 2.00
236.64 236.6 -0.04 2.999 0.065 2.00
177.48 177.4 -0.08 4.000 0.065 2.00
118.32 118.3 -0.02 5.000 0.065 2.00
59.16 59.1 -0.06 6.000 0.065 2.00
0 0.0 0.00 7.000 0.065 2.00
-59.16 -59.2 -0.04 8.000 0.065 2.00
-118.32 -118.3 0.02 9.000 0.065 2.00
-177.48 -177.5 -0.02 10.000 0.065 2.00
-236.64 -236.6 0.04 11.001 0.065 2.00
-295.8 -295.7 0.10 12.001 0.065 2.00
-354.96 -354.9 0.06 13.002 0.065 2.00
-414.12 -414.0 0.12 - 0.065 2.00

S 1aadd 2§F dfdm
SPC RT CO., LTD.

#1971 00003 1194 Tpe3856570AER 57 DuudAvaIn 1011 BUT9U199N lewsElIu nunWIYILAT 10260

Branch 00003 1194 Soi Wochirathamsathit 57, Sukhumvit 101/1 Road, Bongehok, Phrakhanong, Baongkok 10260 Thailand

Tel: O 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spec@spe-rt.com  Website: www.spe-rf.com

SPCC-FM-C07-11: 05 Apr 2022



Electrode Test Results*

Certificate No.: C07220217

KT

Part of DKSH Group

Page 3 of 3

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.985 and pH 10.015

The practical slope of the pH electrode; 58.09 (mV/pH), 98.19%
The zero point of the pH electrode; 6.70 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of

Solution (pH)

Calibration (pH)

Difference (pH)

Measurement (pH)

Coverage Factor (k)

4.008 4.008 0.000 0.012 243
6.985 6.998 0.013 0.0097 2.05
10.015 10.023 0.008 0.013 2.00

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

S 1aadd 2§F dfdm
SPC RT CO., LTD.

The End of Certificate

#1971 00003 1194 Tpe3856570AER 57 DuudAvaIn 1011 BUT9U199N lewsElIu nunWIYILAT 10260
Branch 00003 1194 Soi Wochirathamsathit 57, Sukhumvit 101/1 Road, Bongehok, Phrakhanong, Baongkok 10260 Thailand
Tel: O 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spec@spe-rt.com  Website: www.spe-rf.com

SPCC-FM-C07-11: 05 Apr 2022
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afii3asiia: pH METER su: HQ40d

KT

Part of DKSH Group

wafiluenu: KSPR2205346

wngaLAas: 130500088588

»379daU (51)

$9Iday (é\‘i)

27 Apr 2022 378N15M5IEA 27 Apr 2022 NUTELNS
Und | ludnd Und | lulnd
General

O 1. m’maumnlm‘%m O

m 2. arudzan (vaulasian, nulu-uaninzas) 0

] 3 & fla — (fla 1a309 (On-Off Swicth) ]

O 4. una (Keypad) O

O 5 YR8 (Display, Screen Contrast) O

Spectrophotometer

6.  usesiulunh (Battery Backup) >= 2.5 VDC

7. evyulaanAuaIadu (Wavelength Control)

8. AMNENIAAL (Wavelength Check)

9.  umavrinilaua (UV < 3,000 hour)

10.  umaurnfiauas (Visible < 5,000 hour)

O |g|ooo o
O |g|ooo o

11.  9avIauanasiasy (Carousel Module)

O |g|ooo o
O |g|ooo o

PH Mefter and Conductivity Meter

m 12.  8dann ( Electrode and Connection Cable ) O

O 13.  sweua1saranelu Electrode (Level KCI) I

[ 14.  diafuilane Electrode (Dust Protection Hood) m

m m 15.  w13uBldaTnsm (Stand) m m
Turbidimeter

0 0 16.  eAMuauiidngn (No Sample) 0 0

[ [ 17.  SEUANSENEINTANLE (>= 2.5 TaAu 3.0) ] ]
Automatic titrator

O O 18.  d@nw Piston Burettes O O

O O 19.  Function Rinsing and Dosing O O

] ] 20.  sruuvadugLazalnsilsznay ] ]

Wadn/aauusnin © Electrode Saaounnila 25.1°C Tae Control Waterbath # 25.0 +0.5°C

S 1aadd 2§F dfdm
SPC RT CO., LTD.

#1971 00003 1194 Tpe3856570AER 57 DuudAvaIn 1011 BUT9U199N lewsElIu nunWIYILAT 10260
Branch 00003 1194 Soi Wochirathamsathit 57, Sukhumvit 101/1 Road, Bongehok, Phrakhanong, Baongkok 10260 Thailand
Tel: O 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spec@spe-rt.com  Website: www.spe-rf.com

Mr. Dumrong Boonsopon

Service Engineer

SPCC-FM-R31-02: 23 Nov 2020
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PerkintEimer®
For the Better

Lambda UV Preventive Maintenance (PM)

Company Name: S.P.S. CONSULTING SERVICE CO., LTD.

Address: 7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok
User Name: K. Benjawan WO Number: WO-01550999
Telephone Number: 086-141-2523 PM Number: 60f 6 P
Customer Support .
. K. Anon Certificate Number: Uv2004-2022
Engineer:
Date PM Performed: Next PM Due Date:
25-Jan-2022 25-Jul-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date ' )
09370504 B March 2013 PerkinEimer”
For the Better
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer 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 should be

signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and
instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
publication may be reproduced in any form whatsoever or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected by
law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks not
owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. Except
as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with regard to this
document, including, but not limited to, the implied warranties of merchantability and fithess for a particular purpose.
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this
document.

Lambda UV Preventive Maintenance (PM) -
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Component List
Com_pf)nent Serial # Software Version Configuration Notes
Specific Model
Lambda 25 501514123010 6.2.0.0741 STD 1.27
NA NA NA NA NA
Parts Lists
Parts Included with the PM
Part Number (if i . . Expiration Date
applicable) Description Quantity Serial Number (MMYY)
Stray Light standard
Nal cell 1 1943
B250 0099 NaNO2 cell 1 2963
Jan-22
KClI cell 1 31030
H20 1 71497

B050 7805

Secondary Standards for calibration of wavelength and photometric
accuracy or use NBS/NIST 390 standards

Gray Glass G1
Gray Glass G2
Gray Glass G3

Holmium Glass

[ VG S —y

2926
3501
2552
1085

Jan-22

Lambda UV Preventive Maintenance (PM)
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Additional Tools Required for PM
Part quber (it Description Quantity Serial # Remark
applicable)

Additional Reagents and Standards Required for PM

Part Number (if

. - Expiration Date
applicable) Description Quantity Batch/Lot #

(MM/YY)
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Procedure Checklist

Use (V) to check off those steps in the checklist that have been completed.

1. General:

<

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

1 [«

<

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

10

<

1“1 Perform general inspection of system for cleanliness.

2. Optical checks:

<

Lamp Alignment/Energy

[<] [<]

Sample Compartment Windows/Monochromator

N

Mirror and Grating Alignment

1 [&]

<

Cell Holder Alignment

3. Mechanical:

]

N

Physical inspection — Please write any comments in the additional comments section.

INE

~

Grating Drive Mechanism.

1 [

<

Lamp Change Mechanism.

11

Slit Drive Manual Servo.

4. Test:
Refer to Appendix A for the specifications of the instrument being tested.
4] D2 Wavelength accuracy

Actual Value Specification

Accuracy at 656.1 nm 656.16 +0.1

Lambda UV Preventive Maintenance (PM)
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<

4] Holmium Oxide wavelength accuracy

Filter ID # 1085
Test Calibration Value | Actual Value Deviation Specification
279.3 nm 279.3 279.39 -0.09 +0.5
360.8 nm 360.9 360.93 -0.03 +0.5
459.9 nm 460.0 460.07 -0.07 +0.5
536.4 nm 536.2 536.40 -0.20 +0.5
[4] Scattered Light.
Test Filter ID # Result Specification
Nal @ 220 nm 1943 0.0133 <0.02 %T
NaNO2 @ 340 nm 2963 -0.1296 <0.02 %T
NaNO2 @ 370 nm 2963 -0.0002 <0.02 %T
KClI @ 200 nm 31030 2.4808 22A

-] Baseline Flatness.

Corrected Baseline

Specification

0.000163

+0.001 A

Noise Test @ 500 nm.

Actual Value

Specification

0.0000240

+0.00008 A

Lambda UV Preventive Maintenance (PM)
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[v1 Photometric Accuracy.

Filter 1 ID # 2926
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.3483 0.3493 -0.0010 +0.006 A
546 nm 0.3029 0.3046 -0.0017 +0.006 A
635 nm 0.3200 0.3232 -0.0032 +0.006 A
Filter 2 ID # 3501
Test Calibrated Value | Actual Value Deviation Specification
440 nm 1.001 1.0024 -0.0014 +0.006 A
546 nm 0.9797 0.9813 -0.0016 +0.006 A
635 nm 1.0285 1.0325 -0.0040 +0.006 A
Filter 3ID # 2552
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.489 0.4935 -0.0045 +0.006 A
546 nm 0.4582 0.4595 -0.0013 +0.006 A
635 nm 0.5046 0.5075 -0.0029 +0.006 A

Lambda UV Preventive Maintenance (PM)
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5. Accessory (where applicable):

[ ] Integrating Sphere

[ ] Reflecting Attachment
1 Cell Changer

LI Sipper

L1 Auto Sampler

6. Review:

—

Review with the customer PM work performed.

“1 Review with the customer routine maintenance procedures.

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

[/l Update Logbook.
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for Lambda UV

have been completed.

This Lambda UV Passes (-1 Fails [lithe preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Q(%/ 25-Jan-2022
Anon Leenthawonkit (DD-MM-YYYY)
Authorized Customer Representative: Date:
25-Jan-2022
(DD-MM-YYYY)

Lambda UV Preventive Maintenance (PM)
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N
II.' 80-82 auudlsznBillas uwianayursny lwanszuas nganna 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, 0-2280-1787, Fax. (-2280-1788, E-mail : thawatt@thaiunigue.com, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. : SV0820/18924
Instrument Type : GC
Model : 3800
Serial Number : 00734
Organization : S.P.S. Consulting Service Co., Ltd.
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2020

ELECTRONIC TEST
CPU Mpass HEINIS
LCD TEST M pass [ ram
VENT TEST M pass [ raiL
KEY ECHO TEST M pass O FalL
DESTRUCTION RAM TEST M pass [ Fam

RUN CHROMATOGRAM TEST

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

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

Column:Capillary Column CPsil SCB 0.251Dx 15 M
Sample: I pL Injection FID Test Sample 30 ng/ul. C14,C15,C16 in iso-octane

SENSITIVITY TEST: C15. ( Area count }=244.628 Counts.

e e e e e e O R TR
=N 12
VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www thaiunique.com

1_'r= UYIHN 'lﬂﬂgﬁﬂ M@ THAI UNIQUE CO., LTD.

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (pV) 1.47 < 50
Baseline Drift (%) 0.30 <1

| Sensitivity ( S/N for C15) 6,600 >1,024

Temperature Specification

Temperature Set Result Specification
Column Oven (° C) 80 80 +5
Injector (° C) 220 220 +5
Detector (° C) 300 300 +5
Incubator (° C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 (%) 0.84 <5
Retention Time C15( %) 0.09 < 0.5
APPROVAL : ﬁ
Signature: Suwayro 1 :
A S

Engineer : Suwarot Trikainu{ @m@

Date : 10/08/2020
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rgra °TISTH CALIBRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0374 MTC No. EEL. BP. 47/0365

CALIBRATION CERTIFICATE

Submitted by : 8.P.S. Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1 (23+3)°C
Manufacturer : Cirrus Relative Humidity : (50 + 15) %

Model : CR:515 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 92002

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 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 : 14 Mar. 2022
Date of Calibration : 19 Mar. 2022 1/2

The results relate only to the itemns tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained fram the govemor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahanyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailarid

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 5009 Fax. (66) 0 2323 9165 Fax_ (66) 0 2579 8592

E-mail : rumpai@tistr.orth Website waww tistr.orth E-mail : mte@tistr.or.th E-mmail : sumalee@tistr.orth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0374 MTC No. EEL. BP. 47/0365
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 20pPa, 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) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.99 -0.01 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1000.3 0.3 +:1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.00 +0.50 +3.0%

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

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory
Date of Calibration ¢ 19 Mar. 2022 Industrial Metrology and Testing Service Centre

Date of Issue : 22 Mar. 2022 Ref:2011265031401103001
End of Certificate 243

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10500,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarmutprakan 10280, Thalland ~ Thailand

Tel. (68) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 25729 8592

E-mail : rumpai@tistr.orth Website:www tistrorth  E-mail : mtca@tistr.or th E-mail : sumalee@tistr.orth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0528 MTC No. EEL. BP.  17/0564

CALIBRATION CERTIFICATE

Submitted by : S.P.S. Consulting Services Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1(23+3) °C
Manufacturer : ACO Relative Humidity : (50 + 15) %

Model 12127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 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 : 6 May 2021
Date of Calibration : 15 May 2021 1/ %ﬁ/

The results relate only ta the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governcr of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tamban Khlone Ha, Amphoe Khlong Luang,  Sei 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 5009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-rmail : rumpai@tistr.or.th Website:www tistr.arth E-mail : mtc@tistr.or.th E-mall : sumalees@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0528 MTC No. EEL. BP.  17/0564
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.96 -0.04 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.26 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.
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| Calibrated by : Approved by : amEEEs
lhr— fh_— R T P
..................................... st
(Mr.Weerachai Deechaiyae) R L a)
Sanii
Electrical an '_uﬁg‘v&;ﬁiards Laboratory
Date of Calibration : 15 May 2021 Industrial Metrology and Testing Service Centre
Date of Issue : 18 May 2021 Ref : 2011264050601894002
End of Certificate 2/2

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khione Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

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

E-mail : rumpai@tistr.orth Websiteewww tistrorth - E-mall : mitc@tistr.orth E-mail : sumalee@tistr.or.th



_ USHY 19d.W.10d. ABUTAAY LEedid ifin

'

_get WLn
o

Noise R_044 1/22

L=

£ 8.P.S. CONSULTING SERVICE CO,, LTD.
i 7 ganwnalnBu 24 ouunvalofu UBMTaHWA l'llﬂ"lﬂl’?l‘l? AT 10900
o, = %‘@ 7 Soi Phaholyolhin 24, Phaholyothin Rd.. Jompol, Chatuchak. Bangkok 10900

7. Agut’ Tl : (662) 935-4370-72 Fax : (662) 513-9221 E-mall : sale@spseon.com., www.spscon.com

Sound Level Meter Calibration Report

Acoustic Calibrator Dala

Brand

Model

Calibration Range

| CIRRUS | Number | AC-CRO1/63 |
l CR515 ] Serial No. I 82002 '
| 94 dB, 1000 Hz | Last Calibration | 16 March 2021 |

Due Date | 16 March 2022 I

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Maodel Serial No. Date
Before Adjustment After Adjustment
CR-B0D3 Cirrus CR161B G301155 23 January 2022 94.1 94.0
CR-B0O5 Cirrus CR161B G301134 23 January 2022 94.0 94.0
Acoustic Certified Value @ Thailand Institute of Scientific and Technological Research (TISTR) 94.04 + 0.40 dB
Cali . P] i 57 L{l L red by -
alibrated by : 'mﬂf-‘ Vg, Lhovia O‘*‘TY‘.{"&O;) Appraved by :

(Mr. Phakhinai Khofigkomnerd ) \ (Mr. Peera Detudom)
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Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number

Model l 2127 | Serial No.

Calibration Range | 94 dB, 1000 Hz ] Last Calibration
Due Date

AC 03/56

130006

15 May 2021

L
I
I
I

15 May 2022

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R40 ACO 6236 00192052 23 January 2022 04.0 94.0
ACO-Ral ACO 6236 00192083 23 January 2022 a4.0 94.0

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

93.96 + 0.40 dB

Calibrated by : P!(y] \(\1\ Vi) k_"m OV, ,'1{3 ™M ey ﬁ’ Approved by :

(Mr.Phakhinai Khongkomnerd )

\ (Mr. Peern  Detudom)
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Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand I ACO
Model | 2127
Calibration Range I 94 dp, 1000 Hz

Number

Serial No.

Last Calibration

Due Date

AC 03/56

130006

15 May 2021

15 May 2022

|
I
|
|

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [JI]
SLM No. Brand Muodel Serial No. Date
Before Adjustment After Adjustment

ACO-R40 ACO 8236 00192052 18 Apnl 2022 94.0 94.0
ACO-R41 ACO 6236 00192053 18 April 2022 a4.0 94.0
ACO-R50 ACO 6236 001892062 18 April 2022 94.0 94.0
ACO-R51 ACO 6236 00192063 18 April 2022 94.0 94.0

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

93.96 + 0.40 dB

Calibrated by : ﬂ%klﬂi\ﬂ@li \dng..%kmmencl

(Mr.Phakhinai Khongkomnerd )

Approved by :

\ (Mr. Peera  Detudom)
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