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L 4 1 hr [dB(A)]
09:30-10:30 83.5 -
10:30-11:30 67.8 -
11:30-12:30 70.5 -
12:30-13:30 68.7 -
13:30-14:30 71.6 -
14:30-15:30 70.2 -
15:30-16:30 70.0 -
16:30-17:30 70.5 -
Leq 8 hr [dB(A)] 75.7 Tadifiu 90.0
Linax [dB(A)] 92.6 Luiifiu 140.0
Sound Level Meter Data
Calibrate Sheet No.: Noise R_107/25 | 12 February 2025
Equipment Brand Model Serial No. Standard
- Sound Level Meter (No.R41) ACO 6236 00192053 IEC 61252 =
Actual Readine [dB]
Before Adjustment After Adjustment
93.9 93.9
UL
wan1snTvinuarinseiiliegluveuinenisiusesmungnszvsnnistunsiouiasniseygalinuinis ieduaiunuvasndy o3y
wazanmLInaaulun1sYIu WA, 2564
AN = UIEMANTENTINgRAmMNTSY Faq nsnsiuesasmUasnslunisUssnauiansTssnuieafuannewndonlunisyie we. 2546

w5 da - pdesdlensintnsziudes
wSesTmdawhmsaeudieulagld Acoustic Calibrator, ACO, Model 2127, S/N. 130006, IEC 60942
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Leq 1 hr [dB(A)]
09:30-10:30 74.0 -
10:30-11:30 73.8 -
11:30-12:30 71.9 =
12:30-13:30 75.5 -
13:30-14:30 69.0 -
14:30-15:30 70.1 -
15:30-16:30 74.1 -
16:30-17:30 70.0 -
Leg 8 hr [dB(A)] 72.8 ladifin 90.0
Loy [dB(A 98.4 ladifiu 1400
Sound Level Meter Data
Calibrate Sheet No.: Noise R _107/25 12 February 2025
Equipment Brand Model Serial No. Standard
- Sound Level Meter (No.R50) ACO 6236 00192062 IEC 61252 =
Actual Reading [dB]
Before Adjustment After Adjustment
93.9 93.9
AUYH:
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waiadsainisasuiieulngld Acoustic Calibrator, ACO, Model 2127, S/N. 130006, IEC 60942
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MA9lASINIg . 6l2wy5 ﬁwawuaﬂmtﬁa gunetuts Jwminvays Tuieansgau 19 nuAS 2568
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WHUNKER
1281 USUHUNNER (WHUNgNTiL) ARSI
Leq 1 hr [dB(A)]
09:00-10:00 81.7 -
10:00-11:00 79.5 -
11:00-12:00 192 -
12:00-13:00 759 -
13:00-14:00 78.5 =
14:00-15:00 5.5 -
15:00-16:00 75.7 -
16:00-17:00 75.6 -
Leq 8 hr [dB(A)] 783 laiifin 90.0
Ly [AB(A)] , 91.9 lalifiu 140.0
Sound Level Meter Data
Calibrate Sheet No.: Noise R 107/25 | 12 February 2025
Equipment Brand Model Serial No. Standard
- Sound Level Meter (No.R51) ACO 6236 00192063 IEC 61252 -
Actual Reading [dB]
Before Adjustment After Adjustment
939 93.9
NNYWA:
HAN13ATIVIANETIATIY vmhjaEﬂ,umamJwmﬁmmmuﬂ{]ﬂswnamww Weuwazmsaugalitusnig \Weduaiurruaenss o1deunily
wazan mwINasNluNITYINIY WA, 2564
AUINTT I = UTENIANTENTNEAEIMNTIY Foq mmmsﬁuﬁsmmwﬂaaﬂﬁalumiﬂs:ﬂa‘uﬁamﬂiwm?‘imﬁuamwLnﬂﬁaﬂumsﬁmu W.A. 2546

Bsnsndn = indeddlensintrsziuden
issa¥adsnhmsasudioulneld Acoustic Calibrator, ACO, Model 2127, S/N. 130006, IEC 60942
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wdediadssvhmsaeuiisulngld Acoustic Calibrator, SVANTEK, Model SV34, S/N. 33137, IEC 60942
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(1] (2] (1] (2]
1 [ihedes  [uSnanedeaduiialiih AaunTuefnd ATsTIN 13/02/68 | 08:30 u-17:30u. | 262 | 505 | 637 | 720
2 |mifelerh Uimununwdielath ANAINTIUA UniAw 13/02/68 | 08:30 w-17:30u. | 696 | 1320 | 708 | 762
3 |w@n UInauHungniiu ALY LR 13/02/68 | 08:30 u-17:30 u. | 10.83 | 1888 | 74.0 77.8
: Ly | b
i _ | 900 | 850
Sound Level Meter Data
Calibrate Sheet No.: Noise Dose R_108/25 12 February 2025
s Actual Reading [dB]
a1y Equipment Brand Model Serial No. Standard
Before Adjustment After Adjustment
1 Noise Dosimeter (No.R22) SVANTEK SV-1041S 80801 IEC 61252 1135 113.5
2 Noise Dosimeter (No.R26) SVANTEK SV-1041S 80836 IEC 61252 113.6 1135
5 Noise Dosimeter (No.R35) SVANTEK SV-1041S 80873 IEC 61252 1135 113.5
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Ref. No. AR175/02/25 Report No. 2502/212
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USW 1947108, Paudana wesiad 311n

wisiinas ABnusined Wihasen USauauneuiunIndey AUINTFIY

Total Dust (mg/m’) Filter Gravimetric Method 11 15
(NIOSH 0500)

Respirable Dust (mg/mz) Cyclone-Filter Gravimetric Method 0.45 5
(NIOSH 0600)

ANYLA):

AN = Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWAs)
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Fo/Noggnen U3EM anmaieavays 91n Tuidasen © 1827 quaiug 2568
Aiufeg © wegAdu Sesiud Yufieonsienu  : 28 NUATWUS 2568
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Total Dust (mg/m) Filter Gravimetric Method 1.2 15
(NIOSH 0500)
Respirable Dust (mg/mS) Cyclone-Filter Gravimetric Method 0.48 5
(NIOSH 0600)
MBI
ANNATTIY = Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWAs)
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a ¢
s’lm'mwamﬂLﬂ‘s’lwﬂmmwmmﬂiuﬁmuﬂszna'um's
lAsans ©U3EM avnisuinnavays din uiiusege ¢ 14 nuaius 2568
nAslATINg 612 ny 5 dwavuedlduia guneduds Sminvays uiSufege ¢ 14 nuaniug 2568
Yo/Meggndn ¢ UTEM avmsdnnavays $1in Tundasen D 14-27 quAWuS 2568
fiiusiegng D wegAT Seedud Tuiivensisnu  : 28 QUAUS 2568
U3 oa.fiioa. reudans wesia Safe
wmdnes FBiiusiedie Wiz Uitamisielath ARSI
Total Dust (mg/m’) Filter Gravimetric Method 0.86 15
(NIOSH 0500)
Respirable Dust (mg/ms) Cyclone-Filter Gravimetric Method 0.33 5
(NIOSH 0600)

QURTEE
AN = Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELS) on 8-hour time weighted averages (TWAs)
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1AsanTs U3t anmsthanarays 9 fuiinsate 11-12 nuAwuS 2568
fisalAsanns 612 wy 5 Aruanuadlduta unethuds Swviavays fufigansganu 21 nunus 2568
fa/meggnin U3 avnisiianavays $ae
Ans1an U3¥ 1oa it oa. raudade wedla S1in
Wind Speed uinuaunaaiunndss (luantne)
Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
0.3-1.6 m/s 1.7-3.3 m/s 3.4-5.5 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Wind Direction (1-5 km/hr) (6-11 km/hr) (12-19 km/hr) (20-28 km/hr) (29-38 km/hr)
N (349%11%) . -
NNE  (11°-34%) S a.167
NE  (34°-56") - . - - -
ENE  (567-79%) 8.333 ;
E (7971020 - - - - -
ESE  (1027-124) - -
SE (124°-146)) . -
SSE  (186°-169") = . - -
S (169™191°) = = -
SSW (191°-214) - - - -
swo (2142360 - - - - -
WSW  (236°-2597) - - - -
W (259°-2817) - - - -
WNW (2817-304) 45.834 : - :
NW  (3047-326°) - 8.333 - ]
NNW  (326°-349°) 25.000 8.333 - .
Total 79.167 20.833 - - -
Calm
<0.3 m/s (<1 km/hr) 0000
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FTIENTUNANTITATIVIAAINULIT LLASNANIIAU
1A54N15 LU avmsthmarayd S fudingradn © 1112 quanWus 2568
figalpsans ;612 vy 5 suavuealiui dwnathuds Sawiavays Jufloonsieau ¢ 21 nunWug 2568
To/Moggnan LU avmstsnavay’ S
§n191m © U3 e iea. roudane wadla S1im
uSaaunaufiunindas (lumadne)
Al WS
WD
m/s km/hr
12:00-13:00 1.3 4.8 NNW
13:00-14:00 1.8 6.4 NNE
14:00-15:00 2.2 8.0 N
15:00-16:00 1.3 a8 NNW
16:00-17:00 1.8 6.4 NW
17:00-18:00 2.2 8.0 NNW
18:00-19:00 1.8 6.4 NNW
19:00-20:00 0.9 32 NNW
20:00-21:00 0.9 3.2 VNV
21:00-22:00 0.4 15 VWNVY
22:00-23:00 04 1.6 WNW
23:00-00:00 0.4 1.6 WNW
00:00-01:00 0.4 15 WNW
01:00-02:00 0.9 32 NNWY
02:00-03:00 0.9 3.2 WNW
03:00-04:00 0.9 3.2 WNWY
04:00-05:00 0.9 32 WNW
05:00-06:00 0.4 1.6 WNW
06:00-07:00 04 1.6 NNW
07:00-08:00 0.9 3.2 WNW
08:00-09:00 0.9 3.2 WNW
09:00-10:00 04 . 1.6 ENE
10:00-11:00 0.9 3.2 ENE
11:00-12:00 1.3 4.3 NNW
AUUAL
& B 26.4
was (0)
AMUAL
USSEINA 754.09
I.QEIEJ (mmHg)
dnnviaadia #Aluss
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Fo/foegnen ©USH avnsdisnavays 417
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2

o

WEST ( \ EAST
WIND SPEED
(m/s)
XA TH

B s
B ss-s0

~ ‘ B s
] 17-33
] o3-1s

Calms: 0.000%
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$o/foganin U3¥n annisiinnavays 1
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Wind Speed uSuaunauiunindas (wanantne)
Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
0.3-1.6 m/s 1.7-3.3 m/s 3.4-5.5 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Wind Direction (1-5 km/hr) (6-11 km/hr) (12-19 ken/hr) (20-28 km/hr) (29-38 km/hr)
N (3897110 - - - - -
NNE  (11°-337) 8.333 - - .
NE  (387-56") 25.000 £ - -
ENE  (567-79") 8.333 2 > <
E (797-102) 33.333 . R ;
ESE  (102%-124") : i ) ]
SE - (12071267 - : ]
SSE (146-169°) -
S (169°-1917) - . i
SSW (191°-2147) - - -
W (21472367 - - :
WSW  (2367-2597) - .
W (2597-2817) 4.167 : - )
WNW (2817-304°) a.167 ] -
NW o (304°-326") a.167 - -
NNW  (326°-349) 12.500 )
Total 100.000 - - - -
Calm
<0.3 m/s (<1 km/hr) 0000

wansasivintdiusonamztiaiafilaviimsesioTariidu

uARfesenumaninfisrudlagldliSvougnanuddnduaadnunidnus

“\\ﬂmmﬁh Thl

(usareniuvs fsdgmsug)

HiuseasuauNan T AT e

RS/C058/25/FEB



oo UREn

g &
5 liiilm'i'aq‘s

ar ar ‘v Ld ar
USHN 10d.W.10d. ADUNAAN BBHd N6

2

+ S.P.S. CONSULTING SERVICE CO., LTD.
w7 gasvwvaloiu 24 ouurwnalodu uwisvauma weIRdns N3NNI 10900
7 Soi Phaholyothin 24. Phaholyothin Rd.. Jompol. Chatuchak Bangkok 10900
Tel : (662) 939-4370-72. Fax : (662) 513-4221. E-mail : sale@spscon.com., WWWw.Spscon.com

2/2

RYOT77/02/68
16/12/67
at [ =
TIEIUHNANTITATIVIAAINULIT LLASVNANIIaY
A543 Vs avnisiimnarays i Yufmsratn 11-12 nunius 2568
fidalasenis 612 vy 5 siruavuaalduin dwnatuds Samdavays fufioonsnsany 21 fuanius 2568
Fo/Motgnén U3t avnisiimaays $1in
bRl U3 Lea. i oa. Aoudad wadla d1n
vdnuatunauiunindas (uenantne)
1381 WS
WD
m/s km/hr
13:00-14:00 04 15 NE
14:00-15:00 0.9 32 WINVY
15:00-16:00 0.9 32 W
16:00-17:00 0.9 22 NNE
17:00-18:00 09 3.2 NNVY
18:00-19:00 04 16 NNVY
19:00-20:00 0.9 3.2 NNW
20:00-21:00 0, 3.2 N
21:00-22:00 0. 3.2 ENE
22:00-23:00 0.4 1.6 ENE
23:00-00:00 0.4 1.6 E
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06:00-07:00 0.9 3.2 NE
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Percent of Wind Speed (%)
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22:00-23:00 0.4 1.6 WNW
23:00-00:00 0.4 1.6 WNW
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01:00-02:00 0.9 3.2 NNW
02:00-03:00 0.9 32 WNW
03:00-04:00 0.9 3.2 WNW
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Percent of Wind Speed (%)
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breeze
0.3-1.6 m/s 1.7-3.3 m/s 3.4-55 m/s 5.6-8.0 m/s 8.1-10.8 m/s
Wind Direction (1-5 km/hr) (6-11 km/hr) (12-19 km/hr) (20-28 km/hr) (29-38 km/hr)
N (389117 . . - -
NNE  (117-3¢7) 8.333 - - - "
NE  (36°-56") 25.000 - - -
ENE (567797 8.333 z : s
E (79°-102) 33.333 % = .
ESE  (102™-124°) - .
SE (1247-146) - -
SSE (146°-169)) - -
S (169°-191) « : =
SSW o (191°-214")
SWo (214°-236") - - -
WSW (2367-2597) - - = = =
W (259°-2817) 4.167 - -
WNw o (281°-3007) 4.167 - -
NW (304°-326) 4.167 - : - -
NNW  (325°-349°) 12.500 - - - -
Total 100.000 = - « =
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m/s km/hr
13:00-14:00 0.4 1.6 NE
14:00-15:00 0.9 3.2 WNW
15:00-16:00 0.9 3.2 W
16:00-17:00 0.9 3.2 NNE
17:00-18:00 0.9 3.2 NNW
18:00-19:00 04 1.6 NNWY
19:00-20:00 0.9 3.2 NNV
20:00-21:00 0.9 32 Nw
21:00-22:00 0.9 3.2 ENE
22:00-23:00 04 1.6 ENE
23:00-00:00 0.4 1.6 E
00:00-01:00 0.9 3.2 £
01:00-02:00 0.9 3.2 E
02:00-03:00 0.9 32 E
03:00-04:00 0.4 1.6 NE
04:00-05:00 0.4 1.6 NE
05:00-06:00 Q.9 32 NE
06:00-07:00 Q0.9 32 NE
07:00-08:00 0.9 3.2 E
08:00-09:00 0.4 1.6 E
09:00-10:00 04 1.6 E
10:00-11:00 0.4 1.6 E
11:00-12:00 0.4 1.6 NE
12:00-13:00 0.4 1.6 NNE
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DB Co 34.2 34.4 34.6 35.0 34.6
GT o) 35.1 35.4 35.5 358 355 .
NWB o) 26.6 215 276 27.8 274
WBGT e 29.2 29.9 30.0 30.2 29.8 iy 30002
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Heat Stress WBGT Meter Data
Calibrate Sheet No.: SPR24030285-3 20 March 2024
Equipment Brand Model Serial No. Standard
Heat Stress WBGT Meter (No.R12) Quest Technologies | QUESTemp 34 TPEO70001 ISO 7243
AUYLAR:
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DB

GT
NwWB
WBGT
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Wenfurudeu uasain wasides we. 2559 Uizmﬂluﬁ‘uﬁﬁmmmﬂm Suit 17 AaIAN W.A. 2559
Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

Dry Bulb Temperature (°C)

Globe Temperature (°C)

1

= Natural Wet Bulb Temperature (°C)
= Wet Bulb Globe Temperature ("0)
= nassihsden nssiizusts uwudnlnau

Heat Stress WBGT Meter (No.R12) vhn1suiuiisuneuldenudlefudl 12 February 2025
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Heat Stress WBGT Meter Data
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Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB = Dry Bulb Temperature (°C)

GT = Globe Temperature ("C)

NWB = Natural Wet Bulb Temperature (°C)
WBGT = Wet Bulb Globe Temperature (°C)
Bsesedn = nsziheden nsviswis wudnlnau

Heat Stress WBGT Meter (No.B32) vinsuduiisureuldenudioTudl 12 February 2025
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urunwsiadu e
- — Anady (C) )
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GT Co 353 36.0 36.2 36.8 36.1 -
NwB ¢o 25.6 26.7 26.8 268 265
WBGT o) 285 29.5 29.6 29.8 29.4 LAy 3202
anwnzianssu o i .
~ . AUANIATEITsAAUBUYINY SiiAay ANuazULLUN
VSN
Heat Stress WBGT Meter Data
Calibrate Sheet No.: SPR24080586-2 30 August 2024
Equipment Brand Model Serial No. Standard
Heat Stress WBGT Meter (No.R06) METROSONICS QUESTemp 34 MCD070028 ISO 7243

NNBR:

n
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ANLIATEIU
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Wenfupuiou uavadng uasdes na. 2559 YssnmiAlusafiaangunw Jui 17 ganau wa. 2559

Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB = Dry Bulb Temperature (°C)

GT = Globe Temperature ("C)

NWB = Natural Wet Bulb Temperature (°C)
WBGT = Wet Bulb Globe Temperature ("C)
Fmswatn = amhzden asviiswk wudnlnay

Heat Stress WBGT Meter (No.R06) ¥in1suiuiisudenldenuilouil 12 February 2025
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UIIUYANTITIA
Heat Stress WBGT Meter Data
Calibrate Sheet No.: SPR24030285-1 20 March 2024
Equipment Brand Model Serial No. Standard
Heat Stress WBGT Meter (No.R08) Quest Technologies | QUESTemp 34 TEH090208 ISO 7243
NUgme:

I

' 88}
ANUINIZIU

) 2 B
AUINIZIU =

Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB =
GT
NWB =
WBGT =

Wmsesia =

Globe Temperature (°C)

Dry Bulb Temperature (°C)

Natural Wet Bulb Temperature ("C)
Wet Bulb Globe Temperature (°C)
nszelen nszhzsusis wudnlnau

Heat Stress WBGT Meter (No.R08) yhnsusuiisurieldauiletudl 12 February 2025
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DB

GT

NWB

WBGT
FBnsesnia

Henfunudeu uasadne wasides na. 2559 Ussmdlusafionmuune Sufl 17 aaeu ne. 2559
Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

Dry Bulb Temperature (°C)

1

Globe Temperature (°C)

= Natural Wet Bulb Temperature ("C)
= Wet Bulb Globe Temperature ("C)
= nssihslen nsswhewie wudnlnau

Heat Stress WBGT Meter (No.R09) vhmsusuiieunewldamudlotudl 12 February 2025

1/1

:ﬁ );:
S = S.P.S. CONSULTING SERVICE CO., LTD.
% "ﬁ' 7 ﬁﬁﬂﬂﬁﬂTﬂﬁu 24 nuuwnafﬂﬁu UWAIIBNNG mmmm nnmvm 10900

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

K ﬂau‘ﬁi‘@\ Tel : (662) 939-4370-72, Fax : (662) 513-4221, E-mail : sale@spscon.com.. Www.spscon.com
RY078/02/68
76/12/67
[ L v
FIYIUAENTITNIIVINITAUAINUIDUY
1AsIN1s UIHY ann1suinnavays 91in Tunasvin 13 AuUAUS 2568
. MAdlATang 612 wy] 5 suanuedliuin sunedmds Jwinvays Tuneansieau 19 nuAWus 2568
4 & v a o H o o w
Fo/7N9YANA" UIBN @nRNITUINNAYAY3 91N
5057930 UIUW Lod.71.1od. AouTaR Wwesid 311in
wHun3ln .
= s Anage ('C) )
an Uiy ARSI
10:30 4.-11:00 w. 11:00 U.-11:30 u. 11:30 4.-12:00 u. 12:00 u.-12:30 . (10:30 w.-12:30 W.)

DB (OQ 34.6 34.5 35.0 35.1 34.8
GT &) 35.2 35.8 36.1 36.2 358 .
NWB o) 26.4 26.5 211 272 268
WBGT o 29.0 29.3 29.8 29.9 29.5 LAy 340"
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UShaansain

Heat Stress WBGT Meter Data
Calibrate Sheet No.: SPR24080586-3 30 August 2024
Equipment Brand Model Serial No. Standard
Heat Stress WBGT Meter (No.R09) Quest Technologies | QUESTemp 34 TKE060012 ISO 7243

U
ﬂ'qmqmﬁi’]u[l] = UT¥NIANSENTNEAAIMNTSY 1509 mmmsﬁmimmwﬂaamﬁa‘LumsUisna‘uﬁamﬂiamwﬁmﬁuamuzLnﬂﬁa:ﬂunﬁvhwu W.A1. 2546
ﬁqujmiﬁqu[zl = NYNTENTNUTNM AMUALIAsEILluNIsuIMs 30013 uasandunisiuaulasndie 017eule wasanmundeulunisviau

Nan1snIIAdsusauaWIsTIna R ldYiInsATI T

hudndesenuransiafiscudulngldldiveyginnnuidniuaednualsnus

Nres

(ueasil uumaws

v

HANTIUN1IRTITINLAE AT IERENIE NSV

v

RS/C058/25/FEB



_ U3HY 19d.W.10d. ABUHRGN 1WBTId MNe

1/1

[~

d
& S P.S. CONSULTING SERVICE CO., LTD.
% "ﬁ' 7 ‘UaﬂWﬂﬁTﬂﬁ‘u 24 ﬂuuwwaTﬂﬁu WANIDNNA l’ljﬁilﬁﬁlﬂ‘i nsamww 10900

"1::) & 7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak Bangkok 10900

= ﬁawﬂf‘@ Tel : (662) 939-4370-72, Fax : (662) 513-4221, E-mail : sale@spscon.com., www.spscon.com
RY078/02/68
76/12/67
o L v
FYIUNANTITAIIVINTITAUAINUIDUY
lAsans UT¥M avmsuimavays 11in Fuiinsain 13 nuAnTius 2568
nrslasans 612 ny 5 dAuavuedliui sunetuds Jwmiavays Tuneansieau 19 nuA1ius 2568
Yo/NegynAn Ut avmsiimavays 31in
{01910 U3 Loa.iiled. Aoudass wesia 1
uNungnitu .
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Heat Stress WBGT Meter Data
Calibrate Sheet No.: SPR24100363-2 21 October 2024
Equipment Brand Model Serial No. Standard
Heat Stress WBGT Meter (No.B33) Quest Technologies | QUESTemp 34 TPK120034 1SO 7243
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Aanesgs = ngRIENTIULSIY Avusnasglunisuims dans wasdiiunsiummniasnde eniieuily uasanuandenlunisia

Nefuauiou uawadng uasides wa. 2559 Ussnmialus1sinangune Juil 17 ganau w.el. 2559

Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB = Dry Bulb Temperature ("C)

GT = Globe Temperature (°C)

NWB = Natural Wet Bulb Temperature (°C)
WBGT = Wet Bulb Globe Temperature (°C)
Bsesdn = nszwhz@en nsswzwi wuanlnay

Heat Stress WBGT Meter (No.B33) ¥inisusuiisureuldanuiiotudl 12 February 2025
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Heat Stress WBGT Meter Data
Calibrate Sheet No.: SPR24080586-1 30 August 2024
Equipment Brand Model Serial No. Standard
Heat Stress WBGT Meter (No.R04) Quest Technologies | QUESTemp 34 TEN040005 1SO 7243
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ANUINIZIU =

1l

DB
GT
NwWB =
WBGT =

Fmsesnia =

UsemAnsensaegaavnssy 15ee wmsn1sfuasasmavasadelunisszneufianislssnudeaivannsiindenlunisineu wa. 2546

ngNsENTIMTNIL Amvunuasgdunsuims dan1s wavaiiiunisiunnuaeade endiendy uasanmuwiadeylunisitnu
Weatiuanudeu waadng wandes wa. 2559 Ysemalus1sinangiunw Juil 17 ganau e, 2559
Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

Dry Bulb Temperature ("C)

Globe Temperature (°C)

Natural Wet Bulb Temperature (°C)
Wet Bulb Globe Temperature ("C)

nszeon nszizusis wudnlnau

Heat Stress WBGT Meter (No.R04) vhnasusuiiieureuldamudietuil 12 February 2025
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Heat Stress WBGT Meter Data
Calibrate Sheet No.: SPR24030285-6 20 March 2024
Equipment Brand Model Serial No. Standard
Heat Stress WBGT Meter (No.R05) METROSONICS QUESTemp 34 | MCD070035 ISO 7243
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DB
GT
NWB =
WBGT

Fmsaseia =

1

i
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NNNTENTIUTINUY MyuanaszLlunsuims 3ans wasdndumsiuanulaeais enieundy uavanmundenlunisvhau
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Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

Dry Bulb Temperature (°C)

Globe Temperature (°C)

Natural Wet Bulb Temperature ("C)
Wet Bulb Globe Temperature ("C)
nssislen nsviisusis wudnlnau

Heat Stress WBGT Meter (No.R05) ¥ntsufuiisurneuldanniiofud 12 February 2025
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1. AuMwWaIMAIINUADS

Total Suspended Particulate (TSP)

Console No. R03, RO4
Pitot Tube No. B38

Digital Balance

Oxides of Nitrogen (NO,)

Vacuum Gauge

Spectrophotometer

Sulfur Dioxide (SO,)

Personal Pump No. SKC No. B71, B77,
RO1
Rotameter No. H-RO1, R02

Digital Balance

2. qun'lwa'm']ﬂiuussmmﬂ
Total Suspended Particulate (TSP)

High Volume Air Sampler
No. R13, R14, R15, R16

Digital Balance

Particulate Matter less than 10
microns (PM-10)

High Volume PM-10 Air Sampler
No. R10, R14, R15, R16

Digital Balance

Sulfur Dioxide (SO,)

SO, Analyzer No. B12, B13, RO1, R02

SO, Analyzer No. B12, B13, RO1, R02

Nitrogen Dioxide (NO,)

NO, Analyzer No. R04, R05, R06, RO7

NO, Analyzer No. R04, RO5, R06, RO7

&l a o
3. LUBTILASILUANLIY

TCB - Incubator
FCB - Water Bath
Total Dust Personal Pump SKC No. B65, R40 Digital Balance

Rotameter No. H-R02

Respirable Dust

Personal Pump SKC No. B55, R40
Rotameter No. H-R02

Digital Balance

4. AN
4.1 auawULEeY

Temperature

Thermometer

pH

pH Meter

Total Dissolved Solids (TDS)

Digital Balance

BOD; BOD Analyzer
COD COD Reactor

Grease & Oil Digital Balance
TKN Digital Balance

RP/C058/25/JAN-JUN/CAL.DOCX
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wazA3RelaNIIAIATIZIRMNIWELINFBY (FD)

. \3nsfiaifiudietng \3pafionsnndinssnt
18N19ATIIN — =  EE—
UDLAIDIUD UVBLAIDIUD
4. @sumwﬁ'l (GR))
4.2 gauawiinlday
pH - pH Meter
Lead - ICP
Mercury - AAS
Nickel - ICP
Arsenic - AAS
Copper . ICP
Total Suspended Solids (TSS) - Digital Balance
Total Dissolved Solids (TDS) - Digital Balance
4.3 gaunmiinluaidn
Temperature - Thermometer
pH - pH Meter
Total Dissolved Solids (TDS) - Digital Balance
BODs - BOD Analyzer
CoD - COD Reactor
Grease & Oil - Digital Balance
4.4 Qmmwﬁﬂﬁqﬁu
Temperature . Thermometer
pH - pH Meter
BOD; - BOD Analyzer
CcOoD - COD Reactor
Total Dissolved Solids (TDS) - Digital Balance
Nitrate-Nitrogen . Spectrophotometer
4.5 @sumwﬁ'wlu
pH - pH Meter
Nitrate - Spectrophotometer
Sulfate - Spectrophotometer

RP/C058/25/JAN-JUN/CAL.DOCX
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5. szaudesluussennid
Leq 24 hr, Loo, Linaso Lan

LaLAEITUNIY

Acoustic Calibrator

Sound Level Meter No. CR-B0O1, B02

6. szaurdeslugniuysenaunns

Leg8 hr Acoustic Calibrator -
Sound Level Meter No. ACO-R41, R50, R51
Noise Dose Acoustic Calibrator

Noise Dosimeter No. NMD-R22, R26, R35

T. Qmmwmmﬁiuamuﬂixnaumi

Total Dust

Personal Pump SKC No. B72, R32
Rotameter No. H-R02

Digital Balance

Respirable Dust

Personal Pump SKC No. R06, R38
Rotameter No. H-R02

Digital Balance

8. szauauiouludanuysenauns
WBGT

Heat Meter No. B32, B33, R04, RO5, R06,
R08, R09, R12

RP/C058/25/JAN-JUN/CAL.DOCX
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TES.P.S. CONSULTING SERVICE CO., LTD.

7 avwwalodu 24 ounwnaludu umvauna wasgdns n3amms 10900
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Tel : (662) 939-4370-72. Fax ; (662) 513-4221, F-mail : SaleESpSCON.COM.. WWw.SPSCoN,Com

Console Calibration Report

Calibration Method

.

Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y AH@ (mmH,0)
801 1563 03/12/2024 0.999 49.77
BO2 8002514 02/12/2024 0.997 49.92
BO3 1503016 04/12/2024 0.596 49.68
BO4 00006659 02/12/2024 0.998 49.59
BOS 0oooT428 04/12/2024 0.956 49.73
RO1 1561 05/12/2024 0.999 49.88
ROZ 8002513 03/12/2024 0.996 49.65
RO3 1570 02/12/2024 1.002 50.04
RO4 8002519 03/12/2024 0.997 49.45
RO5 1503015 04/12/2024 1.003 49.98
Remark : Accept Value of y(test) is 0.97 <y <1.03

Accept Value of AH, (test) is 46.7 + 6.4 (mmH,0)

Calibrated by :

Rdul  Dawgklow

(Mr. Adul D%gkiom)

Approved by :

\! (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 03/02/2025 0.84 0.83
B37 5 0.99 03/02/2025 0.85 0.84
B38 0.99 04/02/2025 0.84 0.85
B39 S 0.99 05/02/2025 0.84 0.83
BAa0 S 0.99 03/02/2025 0.84 0.84
B41 S 0.99 03/02/2025 0.84 0.84
Ba4 S 0.99 03/02/2025 0.85 0.24
B45 5 0.99 04/02/2025 0.84 0.83
B46 S 0.99 03/02/2025 0.84 0.84
B47 0.99 06/02/2025 0.84 0.85
B4R S 0.99 03/02/2025 0.84 0.84
B4z S 0.99 06/02/2025 0.85 0.84
B54 5 0.99 03/02/2025 0.84 0.84
B56 S 0.99 05/02/2025 0.84 0.84
B57 S 0.99 05/02/2025 0.85 0.84
B58 S 0.99 05/02/2025 0.84 0.85

Remark : Accept value of Cp (test) is 0.84 + 0.01
= i
Calibrated by : k&“\ \.)um \\(\'JM Approved by :

(Mr. Adul Dangﬁtom) “ (Mr. Peera Detudom)
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Accredited
1ISO/IBC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VACUUM GAUGE

MANUFACTURER - HI-LIGHT

MODEL / TYPE : N/A

SERIAL NO. : N/A[64-220066-2]

CLID. NO. : 212201113

JOB CONTROL NO. : 240730078440

CALIBRATION SERVICE - M IN-LABORATORY [ ON-SITE
CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 30 July 2024 DATE OF ISSUED : 02 August 2024

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

Calibrated By : Sittipong Pimdee

Calibration Engineer

i

Approved By : Mongkol Yotsoontorn

Authorized Signatory
02 August 2024

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

to the International System of Units ( SI)

Certificate No. Q24078440

F3-011-05/12-23 page 1 of 3
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ISO/IEC 17025
REPORT OF CALIBRATION
FOR

NOMENCLATURE 2 VACUUM GAUGE

MANUFACTURER k HI-LIGHT

MODEL / TYPE . N/A

SERIAL NO. ] N/A[64-220066-2]

DATE OF CALIBRATION : 31 July 2024

DUE DATE OF CALIBRATION : 31 July 2025
ENVIRONMENT CONDITIONS :
Temperature : (ZBi 2) °c Relative Humidity : (55 + 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines.
The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 741B S/N. 8295020 with Pressure Module Model 700PD5 §/N. 89404505.

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

Certificate No. MP-0040-24, Due Date 08 February 2025.

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

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 95%.

Certiflicate No. Q24078440

F3-011-05/12-23 page 2 of 3
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2/10-11,74, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

afieant o fodrad
ot : T —~" ACCREDITED
Tel. 02-578-03534 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com ™ ‘,//_:\“\ ¥ T
c I_ c b DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
1ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The DUC was exercised by applying a known pressure from its zero to full scale 1 times. Then 2 series of known

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

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa) Conversion to inHg Correction ( inHg )
(inHg ) Up Down Up Down Up Down
0 0.000 0.000 0.0 0.0 0.0 0.0
=5 -16.591 -16.930 -4.9 -5.0 +0.1 0.0
-10 -33.521 2521 99 -0.9 +0.1 +0.1
=15 -50.113 -50.113 -14.8 -14.8 +.2 +0.2
-20 -66.704 -67.043 -19.7 -19.8 +0.3 +0.2
-25 -83.634 -83.973 -24.7 -24.8 +0.3 +0.2
-30 -100.564 -100.564 =29.7 -29.7 +0.3 +0.3

Uncertainty of measurement = 0.2 inHg
Transmitting fluid : Air.
Technical Note. Conversion factor 1 kPa ; 0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 43 of 67

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

### End of Certificate ###

Certificate No. Q24078440

F3-011-05/12-23 page 3 of 3
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Personal Pump Calibration Report

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

Environmental Conditions

Temperature " 25 F8 ] “c
Pressure . 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Ne. | Brand Model Serial No. Date Setting ‘ Actual (Q std.) Yetue P Cllation Cuie
1 2 3 1 2 3 y R’
Bd1 SKC 224-PCXRA 612669 07/01/2025 1,000 1,500 2,000 996 1,512 2,005 1.008x - 10.246 1.000
B4z SKC 224-PCXR4 626041 07/01/2025 1,000 1,500 2,000 995 1,499 2,002 1,002x - 2343 1.000
243 SKC 224-PCXR4 034636 03/01/2025 1,000 1,500 2,000 S99 1,495 1,997 0.996x + 2.703 1.000
Bag SKC 224-PCXRB 529341 03/01/2025 1,000 1,500 2,000 998 1510 2003 1.009x - 16,871 0.999
Ba5 SKC 229-PCXRE 529504 0%/01/2025 1,000 1,500 2,000 997 1,508 2,004 1.012x - 21.113 0.999
B45 SKC 2248-PCKRB 566743 03/01/2025 1,000 1,500 2,000 596 1,497 2,003 1.010x - 16.955 1.000
Bav SKC 224-PCXRE 566747 03/01/2025 1,000 1,500 2,000 1,002 1,508 2,00 1.003x - 2758 1.000
Bag SKC 228-PCHRB 566753 03/01/2025 1,000 1,500 2,000 998 1,512 2,002 1.008x -13.876 0.95%
Bay SKC 224-PCXRB 566780 03/01/2025 1,000 1,500 2,000 937 1,457 1,997 1.002x - 5.465 1.000
B50 SKC 224-PCXRB 500400 03/01/2025 1,000 1,500 2,000 996 1,503 1,999 1.003x% = 7.316 1.000
B51 SKC 220-PCXRB 500363 06/01/2025 1,000 1,500 2,000 1,003 1,505 1,998 0.955x + 8579 1,000
B52 SKC 220-PCXRA 093185 06/01/2025 1,000 1,500 2,000 1,002 1,496 1,999 0.999x - 0.3%6 1.000
B53 SKC 224-PCXR8 TaT670 07/01/2025 1,000 1,500 2,000 997 1,505 2,005 1.010% - 19.569 0.599
a54 SKC 224-PCXR3 509821 07/01/2025 1,000 1,500 2,000 1,008 1,506 2,002 1.002x - 0.736 1.000
B55 SKC 224-PCXR3 510710 07/01/2025 1,000 1,500 2,000 998 1,501 2,001 1.003x% - 5.629 1.000
B56 SKC 224-PCXRY 511450 07/01/2025 1,000 1,500 2,000 995 1,509 2,007 1.013x - 22.400 0.999
B5T SKC 224-PCXRR 510798 07/01/2025 1,000 1,500 2,000 999 1,498 1,996 0.996x + 4,985 1.000
BB SKC 224-PCXR3 509852 08/01/2025 1,000 1,500 2,000 1,002 1,503 2,005 1.009x - 13.249 1.000
B59 SKC 224-PCXR3 509862 06/01/2025 1,000 1,500 2,000 5596 1,506 2.007 1.015x - 25718 0.999
860 SKC 226-PCXR3 512655 06/01/2025 1,000 1,500 2,000 1,012 1,504 2,001 0.995x% + 10.338 1.000
8461 SKC 220-PCXR3 503915 03/01/2025 1,000 1,500 2,000 1,003 1,507 2,010 1.010x - 13.769 1.000
B&2 SKC 224-PCXR3 505575 03/01/2025 1,000 1,500 2,000 1,004 1,505 2,008 1.012x - 17.586 0999
B&3 SKC 224-PCXR3 511432 03/01/2025 1,000 1,500 2,000 999 1,503 2,003 1.013x - 21.568 0.999
Bed SkC 224-PCXR3 508302 06/01/2025 1,000 1,500 2,000 996 1,506 2,006 1.010x - 15.623 1.000
B&5 SKC 224-POARS 508310 06/01/2025 1,000 1,500 2,000 1,003 1,502 2,002 1.001x + 1272 1.000
B&S SKC 228-PCXR3 509861 06/01/2025 1,000 1,500 2,000 1,004 1,505 2,008 1.00dx% - T.200 1.000
B67 SKC 228-PCXR3 506295 06/01/2025 1,000 1,500 2,000 997 1497 2,007 1.011x - 22.995 0.999
B68 SKC 224-PCXR3 505872 07/01/2025 1,000 1,500 2,000 1,001 1,493 1,999 0.998x - 1.515 1.000
B&9 SKC 224-PCXR3 508375 07/01/2025 1,000 1,500 2,000 995 1,508 2,005 1.013x - 23.639 0999
BET0 SKC 220-PCXR3 510623 07/01/2025 1,000 1,500 2,000 1,008 1,502 2,007 1.011x - 17470 0.999
BT1 SKC 220-PCXR3 508367 06/01/2025 1,000 1,500 2,000 1,003 1,504 2,008 1.016x - 24,787 0.985
B72 SKkC 224-PCXR3 505977 06/01/2025 1,000 1,500 2,000 1,008 1,486 2,007 1.001x + 0.504 1.000
B73 SKC 2268-PCXR3 512606 06/01/2025 1,000 1,500 2,000 1,003 1,502 2,003 1.007x - 15.456 0.959
B74 SKC 224-PCXR3 505593 06/01/2025 1,000 1,500 2,000 1,004 1,501 1,999 1.000% - 0.624 1.000
BTS SHC 220-PCXR3 509820 D6/01/2025 1,000 1,500 2,000 G096 1,510 2,003 1.010x - 17.886 0.999
BT6 SKC 224-PCXR3 509811 07/01/2025 1,000 1,500 2,000 G404 1,509 2,008 1,013x - 21.308 1.000
BIT SKC 224-PCXR3 508301 07/01/2025 1,000 1,500 2,000 1,002 1,491 2,006 1.008x% - 10.302 1.000
878 SKC 228-PCXR3 510677 07/01/2025 1,000 1,500 2,000 1,005 1,508 2,007 1.012x — 19937 0.999
B7g SKC Z24-PCKR3 510920 06/01/2025 1,000 1,500 2,000 1,003 1,503 2,006 1.015x — 24.223 0.999
Calibrated by : A Approved by :
au \ D%q UOW
{Mr. Adul Dangklom) (Mr. Peera Detudom)
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H S/N : 136833
Environmental Conditions
Temperature " 25 + 3 “c
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand Model Serial No. Date Setting ( Actual (Q std.) iy BromANen Qe
1 2 3 1 2 3 y [
RO1 SKC 224-PCXRa 602467 06/01/2025 1,000 1,500 2,000 996 1,508 2,002 1.011x - 20,041 0.999
RO2 SKC 220-PUXRD 626450 03/01/2025 1,000 2,000 3,000 1,001 1,502 1,555 1.008x - 15,192 0.999
RO3 SKC 220-PCXRA 691592 06/01/2025 1,000 1,500 2,000 1,002 1,501 2,003 1.002¢ - 1,783 1.000
RO4 SKC 224-PCXRS 691672 06/01/2025 1,000 1,500 2,000 999 1,459 2,007 1.007x - 10.290 1.000
ROS SKC Z224-PCXR4 79EaTe 06/01/2025 1,000 1,500 2,000 1,003 1,502 2,004 1.006x - 13.257 0.999
R4 SKC 224-PCXR4 798456 03/01/2025 1,000 1,500 2,000 1,004 1,509 2,008 1.007x - 7.980 1.000
ROT SKC 224-PCXRG 758480 07/01/2025 1,000 1,500 2,000 998 1,511 2,016 1.018x - 26.801 0.999
RO8 SKC 224-PCXRA 883215 07/01/2025 1,000 1,500 2,000 494 1,510 2011 1.016x - 24.787 0.999
ROY SKC 224-PCXRE 034650 03/01/2025 1,000 1,500 2,000 Looz 1,498 2,003 1.008x - 5.905 1.000
R1D SKC 220-PCXRA 091765 03/01/2025 1,000 1,500 2,000 1,005 1,504 2,007 1.013%-21.216 1.000
R11 SKC 224-PCKRA 091763 03/01/2025 1,000 1,500 2,000 1,003 1,503 2,009 1.017x - 27421 0.999
R12 SKC 224-PCXRY. 091568 03/01/2025 1,000 1,500 2,000 1,001 1497 2,011 1.008x - 9.043 1.000
R13 SRC 224-PCXRE 0591638 07/01/2025 1,000 1,500 2,000 1,002 1,506 2,006 1.010% - 17.347 0.59%
R14 SKC 225-PCXRS 091764 07/01/2025 1,000 1,500 2,000 555 1,509 2,009 1.016x - 27.121 0.59%
R15 SKC Z224-PCXRE 529457 03/01/2025 1,000 1,500 2,000 1,000 1,506 1,998 0.998x + 6,229 1.000
R16 SKC 224-PCXRB 525643 03/01/2025 1,000 1,500 2,000 993 1,504 2,003 1.011x - 20809 1.000
R17 SKC 220-PCXRB 520645 03/01/2025 1,000 1,500 2,000 1,003 1,503 2,008 1.009x - 12.157 1.000
R18 SKC 220-PCKRE 566756 03/01/2025 1,000 1,500 2,000 996 1,495 2,001 0.998x - 1.251 1.000
R19 SKC 224-PCXRE 566802 03/01/2025 1,000 1,500 2,000 999 1,498 1,999 1.003x - 10.418 1.000
R20 SkC 224-PCXRB 529089 O7/01/2025 1,000 1,500 2,000 il 1,502 1,996 1.000x - 2,818 1.000
R21 SKC 224-PCXRE 665728 07/01/2025 1,000 1.500 2,000 999 1,507 2,004 1.008x + 14.204 1000
RZ2 SKC 220-PCXRB Torada 07/01/2025 1,000 1,500 2,000 957 1,496 1,997 1.008x - 17.594 1.000
R23 SKC 224-FCXR8 761067 03/01/2025 1,000 1,500 2,000 1,005 1,503 2,011 1.007x - 10.071 0.999
R24 SKC Z28-FCXR8 707893 06/01/2025 1,000 1,500 2,000 995 1,506 2,008 1.014x - 21.584 1.000
R25 SKC 226-PCYRE 761052 06/01/2025 1,000 1,500 2,000 999 1,894 2,m2 1.010% - 15.128 1.000
R2& SKC 220-PCXRE 707956 06/01/2025 1,000 1,500 2,000 958 1,503 1,998 1.000% - 1.995 1.000
R27 SKC 224-PCXRB 707398 06/01/2025 1,000 1,500 2,000 997 1,506 1,999 1.008x - 16.975 0.599
R28 SkC 224-PCXR8 TOTAE1 03/01/2025 1,000 1,500 2,000 1,000 1,508 2,006 1.004x - 8.483 0.99%
HZ9 SKC 226-PCXRE 107402 03/01/2025 1,000 1,500 2,000 999 1,506 2,005 1.009x - 15.919 1.000
A30 SKC 220-PCXRB 093811 03/01/2025 1,000 1,500 2,000 997 1,511 2,001 1.008x - 7.380 1.000
R31 SKC 224-PCXRB 093183 03/01/2025 1,000 1,500 2,000 S98 1,506 1,998 1.001x = 4.701 1.000
R32 SKC 220-PCXRE 671950 07/01/2025 1,000 1,500 2,000 1,004 1499 2,009 1.005x% - B.811 1.000
R33 SKC 224-PCXR4 626254 07/01/2025 1,000 1,500 2,000 1,003 1,504 2,010 1.008x - 11,562 1.000
R34 SKC 228-PCXRA 626131 07/01/2025 1,000 1,500 2,000 997 1,508 2,003 1.006x — 10.490 1.000
R35 SKC 224-PCXRB 707460 06/01/2025 1,000 1,500 2,000 996 1,508 1,997 1.008x - 13.077 0.999
R36 SKC 224-PCXRB 707446 06/01/2025 1,000 1,500 2,000 1,004 1,458 2,002 0.996x + 5501 1.000
R37 SKC 220-PCXR8 707432 03/01/2025 1,000 1,500 2,000 995 1496 2,001 1.007% - 12737 1.000
R38 SKC 224-PCXRB 707349 03/01/2025 1,000 1,500 2,000 5oq 1,495 1,998 1.002x - 5.061 1.000
A3z SKC 224-PCXR8 761095 03/01/2025 1,000 1,500 2,000 998 1,504 2,010 1.013x - 18,554 1.000
L a
Calibrated by : H L Approved by :
l}u ] Dum o \QW\
(Mr. Adul Dangklom) “ (Mr, Peera Detudom)
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter I | Model : Defender 510-H l S/N : 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Madel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R
H-AO1 Dwyer VFB-65 07/01/2025 500 1,000 2,000 5029 997.5 1992.8 1.000x - 0.381 0599
H-AOZ Dwyer VFB-65 D6/01/2025 500 1,000 2,000 500.6 1001.4 19985 1.001x - 0.360 1.000
H-AO3 Dwyer VFB-65 03/01/2025 500 1,000 2,000 502.8 998.3 20024 0.998x + 2822 1.000
H-Roa Dwyer VFB-65 03/01/2025 500 1,000 2,000 498.4 998.1 2007.2 0.997x + 3.508 1.000
H-ROS Dweyer VFB-65 07/01/2025 500 1,000 2,000 500.8 9952 1996.6 1.001x - 2.964 1.000
H-RO6 Dweyer VFB-65 03/01/2025 500 1,000 2,000 5020 997.4 1995.1 1.002% - 2873 0.999

P A

Calibrated by : A au\ rD%q \L)\OW\ Approved by :

(MrAdul Dangklom) “ {Mr. Peera Detudom)
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CALIBRATION 0049

CERTIFICATE No : 25M2254 PAGE: 1 OF 2
REFERENCE No : 76365-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No $ 1126422905

ID No : BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

L]

CALIBRATED BY 2 ATSAWIN Y.
CALIBRATION DATE 3 07-Mar-25
APPROVED BY

ONGS¥K J.
ISSUED DATE : 13-Mar-25
RECEIVED DATE 3 07-Mar-25

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

F-GO10 REV 03
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Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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CERTIFICATE No : 25M2254 PAGE:2 OF 2

Calibration Report

EQUIPMENT | DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER $ METTLER TOLEDO S/N - 1126422905

ID No : BAO05/50 RECEIVED DATE : 07-Mar-25

AIR PRESSURE g 1009mbar + 1mbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE § 24°C=1°C RELATIVE HUMIDITY : 54 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

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

4

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
0.00 0.00000 0.00000 0.000065
0.02 0.01999 0.00001 0.000065
0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50002 -0.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
| 4 2 50.0000
pl 3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT
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Email : calibration@sithiphorn.com CALIBRATION 0334

Cert. No. : SP24020
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer :

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

7 SOI PHAHOLYOTHIN 24, PHAHOLYOQOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : WET CHEMISTRY LABORATORY IV

(281+5) G
¢ 472425 ) Yo

Ambient Temperature :
Relative Humidity :

27 AUGUST 2024
27 AUGUST 2024
27 AUGUST 2024

Received Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakorn Pisutpaisan

7. Lot

( Thanakul Petchurai )

Approved by :

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

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates -~
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

CALIBRATION 0394

Cert. No. : SP24020
Job No. : YC67SP0013

Pages :20f3
Calibration Method :

This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01

The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution

The calibration procedure used was based on ASTM E275-01,ASTM E925-02

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

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Iodide solution - KI-0701-001 CI-0185-24 14/05/2026

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology,NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
y Certified Values of UUC* Reading Error Uncertainty k
Material :
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 739.9 -0.19 0.16 2.00
S 864.94 865.2 0.26 0.16 2.00

UUC* = Unit Under Calibration




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Email : calibration@sithiphorn.com

Tel. +66 2433 8331

SITHIPOR N

assoclates -

L]

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP24020

Job No. : VC67SP0013
Pages :3of3
Result of calibration : Photometric Accuracy
(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k
(nm) Absarbance (A) Absorbance (A) (A) + (A) Factor
29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00
9 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
g 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
T 29360 1.0 0.9821 0.9820  -0.0001  0.0028 2.00
%‘n 546.1 29914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00
iy 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00
E 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00
E 590.0 29914 0.7 0.7237 0.7221 -0.0016 0.0029 2.00
2 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00
E 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00
635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00
29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00
o Wavelength Solution Certified UUC* Reading Error Uncertainty k
{(nm) (mg/l) Absorbance (A) Absorbance (A) (A) +(A) Factor
E 20 0.2422 0.2418 -0.0004 0.0101 2.00
§ 40 0.4866 0.4852 -0.0014 0.0115 2.00
é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00
; 80 0.9858 0.9842 -0.0016 0.0093 2.00
e 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015814123010

Resolution of Wavelength Mode
Resolution of Photometric Mode
Parameter Setting
Measurement Mode
Wavelength Scan

Wavelength, Absorbance
1100 nm-190 nm

0.1 nm

0.0001 A

Stray Light** UUC* Reading at 220 nm

Transimission T(%)

Absorbance(A)

0.0117

3.8659

**Specific Acceptance :

Transmission < 1.0 T(%), Absorbance = 2.0 A

Scanning Speed 7.5 nm/min

Data Pitch 0.1 nm **Stray light not TISI Accredited
Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate
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High Volume Air Sampler Calibration Report

Calibration Method : Multipeint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611

Calibration Data

High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate {ftS/an) Rz
B35 B35 05/02/2025 y = 1.163x-3.579 0.997
B36 B36 05/02/2025 y = 1.130%-2.116 0.999
B37 B37 04/02/2025 y = 1,146%-2,265 0.996
B38 B38 04/02/2025 y = L.156x%-6.034 0.998
B39 B39 03/02/2025 y = 1.151x-3.366 0.998
B40 840 03/02/2025 y = 1.174x-4,582 0.999
B4l Ba1 06/02/2025 y = 1.123%-1.633 0.997
B42 B42 03/02/2025 y = 1.149%-3,382 0.997
B43 B43 03/02/2025 y = 1.137x-2.074 0.997
Baq B44 03/02/2025 y = 1.155x-1.460 0.599
RO1 RO1 04/02/2025 y = 1.121x-3.007 0.999
R02 ROZ 03/02/2025 y = 1,159%-5,099 0.999
RO3 RO3 05/02/2025 y = 1.138%-2.774 0.998
RO4 RO4 05/02/2025 y = 1.118x-2.575 0.999
RO5 RO5 03/02/2025 y = 1.136x-1.720 0.998
RO6 RO6 05/02/2025 y = 1.154%-2.706 0.997
RO7 RO7 03/02/2025 y = 1.037x+1.361 0.999
RO8 RO8 03/02/2025 y = 1.146x-3,762 0.996
RO9 RO9 05/02/2025 y = 1,121x-2.360 0.997
R10 R10 05/02/2025 y = 1.180%-4.626 0.999
R11 R11 05/02/2025 y = 1.147x-3.861 0.996
R12 R12 03/02/2025 y = 1.12Bx-4.676 0.998
R13 R13 04/02/2025 ¥ = 1.135x-4.055 0.999
R14 R14 04/02/2025 y = 1.153x-3.122 0.997
R15 R15 03/02/2025 y = 1.161%-5.223 0.998
R16 R16 03/02/2025 y = 1.187%-6.674 0.999
R17 R17 03/02/2025 y = 1.120x-1.730 0.999
R18 R18 03/02/2025 y = 1.146x-2.347 0.998
R19 R19 06/02/2025 y=1161x-5.195 0.999
R20 R20 06/02/2025 y = 1.134x-3.449 0.998

Calibrated by : A )‘h\ D an \(\OM Approved by :
(Mr.Adul Dangklom) (Mr. Peera Detudom)
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High Volume PM-10 Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611
Calibration Data
High Volume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ﬁ;ﬁ/min) R
RO1 RO1 04/02/2025 y = 1.168x-5.536 0.9%6
RO2 R02 04/02/2025 y = 1.116x-2.200 0.998
RO3 RO3 03/02/2025 y = 1.160x%-5.911 0.997
RO4 RO4 03/02/2025 y = 1.129x-4.829 0.999
RO5 RO5 03/02/2025 y = 1.119x-3.825 0.998
RO6 RO6 05/02/2025 y = 1.125x-1.580 0.997
RO7 ROT 06/02/2025 y = 1.152x-2.503 0.997
RO8 RO8 03/02/2025 y = 1.114x-1.275 0.996
RO9 RO9 03/02/2025 y = 1.130x-4,187 0.999
R10 R10 05/02/2025 y = 1.151x-2.832 0.998
R11 R11 05/02/2025 y = 1.134x-2.692 0.997
R12 R12 05/02/2025 y = 1.158x-4.761 0.996
R13 R13 03/02/2025 y = 1.137x-3.435 0.999
R14 R1g 03/02/2025 y = 1.126%-2.499 0.996
R15 R15 04/02/2025 y = 1.111x-3.285 0.999
R16 R16 04/02/2025 y = 1.124x-0.808 0.996
R17 R17 04/02/2025 y=1.141x-3.412 0.999
R18 R18 03/02/2025 y = 1.115x%-3.615 0.998
R19 R19 03/02/2025 vy =1117x-0.234 0.996
R20 R20 06/02/2025 y = 1.146x-4.675 0.997

Calibrated by :

BAL Davalor

(Mr.Adul Dangklom)

Approved by :

(Mr. Peera Detudom)
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CALIBRATION REPORT

SO, FLUORESCENT ANALYZER

DATE : 09 February 2025 BRAND : TELEDYNE MODEL : TML-50
NO. 50,-B12 SERIAL NO. 1886
Calibrator (Dilution System)
Brand : Teledyne Model 1 700
Last Cal. Date : 29 October 2024 Serial No. 1421
Reference Standard Gas
Standard Gas : Sulphur Dioxide (SO,) Cylinder No. : A00814SK
Certified Date : 21 June 2021 Expired Date : 21 June 2029 Cylinder Conc. :49.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °C % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration | Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.10 - 0 -
SO, Span 400.0 400.1 0.025 400.0 1.011
APl Model TML-50 SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.6 in-Hg 25-35
SAMPLE FLOW 660 cc/min 650 = 10%
PMT 103.4 mV -20-150 with Zero Air
UV LAMP 3038.5 mV 1000-4900
STR. LGT 61.6 PPB <100
DRK PMT 63.1 mV -50 - 200
DRK LMP 57.9 mV -50 - 200
HVPS 674 \ 550-900 constant
DCPS 2521 mV 2500 = 200
RCELL TEMP 50.4 °C 50 + 1
BOX TEMP 29.2 °C 5-40
PMT TEMP 73 °C 7+20
SO, Span Conc 400 PPB 20-20,000
SO, Slope 1.011 - 1.0+ 0.3
SO, Offset 22.1 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)

Calibrated by :

N

Dl

(Mr.Adul Dangklom)

Approved by :

A

A

(MrPeera Detudom)
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CALIBRATION REPORT

SO, FLUORESCENT ANALYZER

DATE : 09 February 2025 BRAND : TELEDYNE MODEL : TML-50
NO. 50,-B13 SERIAL NO. 1891
Calibrator (Dilution System)
Brand : Teledyne Model 1 700
Last Cal. Date : 29 October 2024 Serial No. 1421
Reference Standard Gas
Standard Gas : Sulphur Dioxide (SO,) Cylinder No. : A00814SK
Certified Date : 21 June 2021 Expired Date : 21 June 2029 Cylinder Conc. :49.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °C % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration | Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.11 - 0 -
SO, Span 400.0 400.2 0.050 400.0 1.013

APl Model TML-50 SO, Analyzer Check list

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.4 in-Hg 25-35
SAMPLE FLOW 657 cc/min 650 = 10%
PMT 103 mV -20-150 with Zero Air
UV LAMP 3016.1 mV 1000-4900
STR. LGT 61.9 PPB <100
DRK PMT 63.4 mV -50 - 200
DRK LMP 58.2 mV -50 - 200
HVPS 669 \ 550-900 constant
DCPS 2515 mV 2500 = 200
RCELL TEMP 50.3 °C 50«1
BOX TEMP 29.0 °C 5-40
PMT TEMP 7.1 °C 7+20
SO, Span Conc 400 PPB 20-20,000
SO, Slope 1.013 - 1.0+ 0.3
SO, Offset 22.2 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)

Calibrated by :

]\’V}\U\\ \)fm @\(\o\m

(Mr.Adul Dangklom)

Approved by :

(M;‘:,Peera Detudom)
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CALIBRATION REPORT

SO, FLUORESCENT ANALYZER

DATE : 09 February 2025 BRAND : API MODEL : 100E
NO. SO,-R01 SERIAL NO. 3415
Calibrator (Dilution System)
Brand : Teledyne Model 1 700
Last Cal. Date : 29 October 2024 Serial No. 1421
Reference Standard Gas
Standard Gas : Sulphur Dioxide (SO,) Cylinder No. : A00814SK
Certified Date : 21 June 2021 Expired Date : 21 June 2029 Cylinder Conc. :49.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °C % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration | Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.10 - 0 -
SO, Span 400.0 399.7 -0.075 400.0 1.006

APl Model 100E SO, A

nalyzer Check list

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.5 in-Hg 25-35
SAMPLE FLOW 659 cc/min 650 = 10%
PMT 103.2 mV -20-150 with Zero Air
UV LAMP 3024.8 mV 1000-4900
STR. LGT 61.4 PPB <100
DRK PMT 62.9 mV -50 - 200
DRK LMP 57.6 mV -50 - 200
HVPS 673 \ 550-900 constant
DCPS 2525 mV 2500 = 200
RCELL TEMP 50.1 °C 50«1
BOX TEMP 29.3 °C 5-40
PMT TEMP 7.0 °C 7+20
SO, Span Conc 400 PPB 20-20,000
SO, Slope 1.006 - 1.0+ 0.3
SO, Offset 21.9 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)

Calibrated by :

t\r)\m\ Dﬂm @\(\om

(Mr.Adul Dangklom)

Approved by :

(Mr:Peera Detudorr;)
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CALIBRATION REPORT
SO, FLUORESCENT ANALYZER
DATE : 09 February 2025 BRAND : API MODEL : 100E
NO. SO,-R02 SERIAL NO. 3431
Calibrator (Dilution System)
Brand : Teledyne Model 1 700
Last Cal. Date : 29 October 2024 Serial No. 1421
Reference Standard Gas
Standard Gas : Sulphur Dioxide (SO,) Cylinder No. : A00814SK
Certified Date : 21 June 2021 Expired Date : 21 June 2029 Cylinder Conc. :49.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °C % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration | Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 - 0 -
SO, Span 400.0 399.9 -0.025 400.0 1.009
APl Model 100E SO, Analyzer Check list
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 28.7 in-Hg 25-35
SAMPLE FLOW 654 cc/min 650 + 10%
PMT 103.3 mV -20-150 with Zero Air
UV LAMP 3030.9 mV 1000-4900
STR. LGT 61.8 PPB <100
DRK PMT 63.3 mV -50 - 200
DRK LMP 58.1 mV -50 - 200
HVPS 672 \ 550-900 constant
DCPS 2517 mV 2500 = 200
RCELL TEMP 50.0 °C 50«1
BOX TEMP 28.8 °C 5-40
PMT TEMP 7.2 °C 7+20
SO, Span Conc 400 PPB 20-20,000
SO, Slope 1.009 - 1.0+ 0.3
SO, Offset 21.8 mV <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)

Approved by :

Calibrated by : ]\—‘ (}\u\\ X)ﬂmgj\(\o‘m

(Mr.Adul Dangklom)

A2

(Mf:Peera

Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE: [ 09 February 2025 BRAND : API MODEL : 200E

NO. NOX-R04 SERIAL NO. 4411

Calibrator (Dilution System)

Brand : Teledyne Model 1 700

Last Cal. Date : 29 October 2024 Serial No. 1421
Reference Standard Gas

Standard Gas - Nitric Oxide (NO) Cylinder No. : A007265V

Certified Date : 05 January 2023 | Expired Date : 05 January 2026 | Cylinder Conc. : 48.8 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.5 °C % RH 50

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.10 - 0 -
NO Span 400 399.7 -0.075 400.0 106.000
NOy Span 400 400.1 0.025 400.0 1.010
API Model 200E NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 504 cc/min 500 + 50
OZONE FLOW 78 cc/min 80 = 15
PMT 102.9 mV -20 - 150
AZERO 93.8 mV -20 - 150
HVPS 674 \ 420 - 900 constant
RCELL TEMP 50.3 °c 50«1
BOX TEMP 29.2 °c 8-48
PMT TEMP 7.4 °c 72
MOLY TEMP 315.1 OC 315+ 5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.006 - 1.0+ 0.3
NOy Slope 1.010 - 1.0+0.3
NO Offset 1.1 mV -20 to +150
NO, Offset 0.7 mV -20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by ]}")‘\U\\ \}G\Y\U\\‘\OW Approved by : \ AN/ A
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(Mr.Adul Dangklom) (MrPeera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE: [ 09 February 2025 BRAND : API MODEL : 200E
NO. NOX-R05 SERIAL NO. 4413
Calibrator (Dilution System)
Brand : Teledyne Model 1 700
Last Cal. Date : 29 October 2024 Serial No. 1421
Reference Standard Gas
Standard Gas - Nitric Oxide (NO) Cylinder No. : A007265V
Certified Date : 05 January 2023 | Expired Date : 05 January 2026 | Cylinder Conc. : 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °C % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.11 - 0 -
NO Span 400 399.8 -0.050 400.0 1.008
NOy Span 400 400.2 0.050 400.0 1.011
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 512 cc/min 500 + 50
OZONE FLOW 79 cc/min 80 = 15
PMT 103.1 mV -20 - 150
AZERO 94.0 mV -20 - 150
HVPS 670 \ 420 - 900 constant
RCELL TEMP 50.1 OC 50+ 1
BOX TEMP 29.4 °c 8-48
PMT TEMP 7.2 °c 7:2
MOLY TEMP 314.7 OC 315+5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.008 - 1.0:03
NOy Slope 1.011 - 1.0+ 0.3
NO Offset 1.2 mV -20 to +150
NO, Offset 0.8 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

N
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(Mr.Adul
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Approved by
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(Mr.Peera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE: [ 09 February 2025 BRAND : API MODEL : 200E
NO. NOX-R06 SERIAL NO. 4466
Calibrator (Dilution System)
Brand : Teledyne Model 1 700
Last Cal. Date : 29 October 2024 Serial No. 1421
Reference Standard Gas
Standard Gas - Nitric Oxide (NO) Cylinder No. : A007265V
Certified Date : 05 January 2023 | Expired Date : 05 January 2026 | Cylinder Conc. : 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °C % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 - 0 -
NO Span 400 399.5 -0.125 400.0 1.004
NOy Span 400 399.8 -0.050 400.0 1.007
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 506 cc/min 500 + 50
OZONE FLOW 78 cc/min 80 = 15
PMT 103.4 mV -20 - 150
AZERO 94.1 mV -20 - 150
HVPS 671 \ 420 - 900 constant
RCELL TEMP 50.0 OC 50+ 1
BOX TEMP 28.9 °c 8-48
PMT TEMP 71 °c 7:2
MOLY TEMP 314.9 OC 315+5
RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.004 - 1.0:03
NOy Slope 1.007 - 1.0+ 0.3
NO Offset 1.0 mV -20 to +150
NO, Offset 0.5 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

l}‘\)\\h\ vﬂ\_v\m\« Approved by \

1%

N \ Gt

(Mr.Adul Dangklom) (Mr.Peera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE: [ 09 February 2025 BRAND : API MODEL : 200E
NO. NOX-R0O7 SERIAL NO. 4468
Calibrator (Dilution System)
Brand : Teledyne Model 1 700
Last Cal. Date : 29 October 2024 Serial No. 1421
Reference Standard Gas
Standard Gas - Nitric Oxide (NO) Cylinder No. : A007265V
Certified Date : 05 January 2023 | Expired Date : 05 January 2026 | Cylinder Conc. : 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 °C % RH 50
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.11 - 0 -
NO Span 400 400.1 0.025 400.0 1.010
NOy Span 400 400.3 0.075 400.0 1.014
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 510 cc/min 500 + 50
OZONE FLOW 79 cc/min 80 = 15
PMT 103.2 mV -20 - 150
AZERO 93.9 mV -20 - 150
HVPS 675 \ 420 - 900 constant
RCELL TEMP 50.2 OC 50+ 1
BOX TEMP 29.1 °c 8-48
PMT TEMP 73 °c 7:2
MOLY TEMP 315.2 OC 315+5
RCELL PRESS 8.4 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.010 - 1.0:03
NOy Slope 1.014 - 1.0+ 0.3
NO Offset 1.5 mV -20 to +150
NO, Offset 0.9 mV -20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

Approved by

Mol Dl

(Mr.Adul Dangklom)
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\ A \ Garwn,

(Mr.Peera Detudom)




QUALITY CALIBRATION CO.,LTD. N

At
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 jﬁg
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N

www.qcalibration.com NSC-TISI-T1S17025

CALIBRATION 0049

CERTIFICATE No : 25M2254 PAGE: 1 OF 2
REFERENCE No : 76365-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No $ 1126422905

ID No : BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

L]

CALIBRATED BY 2 ATSAWIN Y.
CALIBRATION DATE 3 07-Mar-25
APPROVED BY

ONGS¥K J.
ISSUED DATE : 13-Mar-25
RECEIVED DATE 3 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
Ob&AD]
ok
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 25M2254 PAGE:2 OF 2

Calibration Report

EQUIPMENT | DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER $ METTLER TOLEDO S/N - 1126422905

ID No : BAO05/50 RECEIVED DATE : 07-Mar-25

AIR PRESSURE g 1009mbar + 1mbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE § 24°C=1°C RELATIVE HUMIDITY : 54 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

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

4

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
0.00 0.00000 0.00000 0.000065
0.02 0.01999 0.00001 0.000065
0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50002 -0.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
| 4 2 50.0000
pl 3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT

Euv@
E& F-G010 REV 0
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Personal Pump Calibration Report

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

Environmental Conditions

Temperature " 25 F8 ] “c
Pressure . 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Ne. | Brand Model Serial No. Date Setting ‘ Actual (Q std.) Yetue P Cllation Cuie
1 2 3 1 2 3 y R’
Bd1 SKC 224-PCXRA 612669 07/01/2025 1,000 1,500 2,000 996 1,512 2,005 1.008x - 10.246 1.000
B4z SKC 224-PCXR4 626041 07/01/2025 1,000 1,500 2,000 995 1,499 2,002 1,002x - 2343 1.000
243 SKC 224-PCXR4 034636 03/01/2025 1,000 1,500 2,000 S99 1,495 1,997 0.996x + 2.703 1.000
Bag SKC 224-PCXRB 529341 03/01/2025 1,000 1,500 2,000 998 1510 2003 1.009x - 16,871 0.999
Ba5 SKC 229-PCXRE 529504 0%/01/2025 1,000 1,500 2,000 997 1,508 2,004 1.012x - 21.113 0.999
B45 SKC 2248-PCKRB 566743 03/01/2025 1,000 1,500 2,000 596 1,497 2,003 1.010x - 16.955 1.000
Bav SKC 224-PCXRE 566747 03/01/2025 1,000 1,500 2,000 1,002 1,508 2,00 1.003x - 2758 1.000
Bag SKC 228-PCHRB 566753 03/01/2025 1,000 1,500 2,000 998 1,512 2,002 1.008x -13.876 0.95%
Bay SKC 224-PCXRB 566780 03/01/2025 1,000 1,500 2,000 937 1,457 1,997 1.002x - 5.465 1.000
B50 SKC 224-PCXRB 500400 03/01/2025 1,000 1,500 2,000 996 1,503 1,999 1.003x% = 7.316 1.000
B51 SKC 220-PCXRB 500363 06/01/2025 1,000 1,500 2,000 1,003 1,505 1,998 0.955x + 8579 1,000
B52 SKC 220-PCXRA 093185 06/01/2025 1,000 1,500 2,000 1,002 1,496 1,999 0.999x - 0.3%6 1.000
B53 SKC 224-PCXR8 TaT670 07/01/2025 1,000 1,500 2,000 997 1,505 2,005 1.010% - 19.569 0.599
a54 SKC 224-PCXR3 509821 07/01/2025 1,000 1,500 2,000 1,008 1,506 2,002 1.002x - 0.736 1.000
B55 SKC 224-PCXR3 510710 07/01/2025 1,000 1,500 2,000 998 1,501 2,001 1.003x% - 5.629 1.000
B56 SKC 224-PCXRY 511450 07/01/2025 1,000 1,500 2,000 995 1,509 2,007 1.013x - 22.400 0.999
B5T SKC 224-PCXRR 510798 07/01/2025 1,000 1,500 2,000 999 1,498 1,996 0.996x + 4,985 1.000
BB SKC 224-PCXR3 509852 08/01/2025 1,000 1,500 2,000 1,002 1,503 2,005 1.009x - 13.249 1.000
B59 SKC 224-PCXR3 509862 06/01/2025 1,000 1,500 2,000 5596 1,506 2.007 1.015x - 25718 0.999
860 SKC 226-PCXR3 512655 06/01/2025 1,000 1,500 2,000 1,012 1,504 2,001 0.995x% + 10.338 1.000
8461 SKC 220-PCXR3 503915 03/01/2025 1,000 1,500 2,000 1,003 1,507 2,010 1.010x - 13.769 1.000
B&2 SKC 224-PCXR3 505575 03/01/2025 1,000 1,500 2,000 1,004 1,505 2,008 1.012x - 17.586 0999
B&3 SKC 224-PCXR3 511432 03/01/2025 1,000 1,500 2,000 999 1,503 2,003 1.013x - 21.568 0.999
Bed SkC 224-PCXR3 508302 06/01/2025 1,000 1,500 2,000 996 1,506 2,006 1.010x - 15.623 1.000
B&5 SKC 224-POARS 508310 06/01/2025 1,000 1,500 2,000 1,003 1,502 2,002 1.001x + 1272 1.000
B&S SKC 228-PCXR3 509861 06/01/2025 1,000 1,500 2,000 1,004 1,505 2,008 1.00dx% - T.200 1.000
B67 SKC 228-PCXR3 506295 06/01/2025 1,000 1,500 2,000 997 1497 2,007 1.011x - 22.995 0.999
B68 SKC 224-PCXR3 505872 07/01/2025 1,000 1,500 2,000 1,001 1,493 1,999 0.998x - 1.515 1.000
B&9 SKC 224-PCXR3 508375 07/01/2025 1,000 1,500 2,000 995 1,508 2,005 1.013x - 23.639 0999
BET0 SKC 220-PCXR3 510623 07/01/2025 1,000 1,500 2,000 1,008 1,502 2,007 1.011x - 17470 0.999
BT1 SKC 220-PCXR3 508367 06/01/2025 1,000 1,500 2,000 1,003 1,504 2,008 1.016x - 24,787 0.985
B72 SKkC 224-PCXR3 505977 06/01/2025 1,000 1,500 2,000 1,008 1,486 2,007 1.001x + 0.504 1.000
B73 SKC 2268-PCXR3 512606 06/01/2025 1,000 1,500 2,000 1,003 1,502 2,003 1.007x - 15.456 0.959
B74 SKC 224-PCXR3 505593 06/01/2025 1,000 1,500 2,000 1,004 1,501 1,999 1.000% - 0.624 1.000
BTS SHC 220-PCXR3 509820 D6/01/2025 1,000 1,500 2,000 G096 1,510 2,003 1.010x - 17.886 0.999
BT6 SKC 224-PCXR3 509811 07/01/2025 1,000 1,500 2,000 G404 1,509 2,008 1,013x - 21.308 1.000
BIT SKC 224-PCXR3 508301 07/01/2025 1,000 1,500 2,000 1,002 1,491 2,006 1.008x% - 10.302 1.000
878 SKC 228-PCXR3 510677 07/01/2025 1,000 1,500 2,000 1,005 1,508 2,007 1.012x — 19937 0.999
B7g SKC Z24-PCKR3 510920 06/01/2025 1,000 1,500 2,000 1,003 1,503 2,006 1.015x — 24.223 0.999
Calibrated by : A Approved by :
au \ D%q UOW
{Mr. Adul Dangklom) (Mr. Peera Detudom)
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N : 136833
Environmental Conditions
Temperature . 25 + 3 o
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate {ml/min}
§ Value From Calibration Curve
MNo. | Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R’
R40 SkC Z24-PUXRA 612753 05/01/2025 1,000 1,500 2,000 1.003 1.498 1,994 1.002x — T.656 0.999
R41 SKC 224-PCXRA 626180 03/01,/2025 1,000 1,500 2,000 ] 1,493 2,010 1.010x - 14.928 1.000
Ra2 SKC 224-PCXR4 G26463 Q7/01/2025 1,000 1,500 2,000 1,006 1,097 1,997 0.995x + 6724 1.000
RA3 SKC 224-PCXRA 626129 03/01/2025 1,000 1,500 2,000 997 1,506 1,998 1,009 — 17.135 0.999
R44 SKC 224-PCXR4 602753 06/01/2025 1,000 1,500 2,000 1,005 1,505 2,007 1.008x - 10.474 1.000
RaS SKC 224-PCXRA 626137 07/01/2025 1,000 1,500 2,000 998 1,503 1,999 1.000x - 1.915 1.000
e A L Il
Calibrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter I | Model : Defender 510-H l S/N : 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Madel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R
H-AO1 Dwyer VFB-65 07/01/2025 500 1,000 2,000 5029 997.5 1992.8 1.000x - 0.381 0599
H-AOZ Dwyer VFB-65 D6/01/2025 500 1,000 2,000 500.6 1001.4 19985 1.001x - 0.360 1.000
H-AO3 Dwyer VFB-65 03/01/2025 500 1,000 2,000 502.8 998.3 20024 0.998x + 2822 1.000
H-Roa Dwyer VFB-65 03/01/2025 500 1,000 2,000 498.4 998.1 2007.2 0.997x + 3.508 1.000
H-ROS Dweyer VFB-65 07/01/2025 500 1,000 2,000 500.8 9952 1996.6 1.001x - 2.964 1.000
H-RO6 Dweyer VFB-65 03/01/2025 500 1,000 2,000 5020 997.4 1995.1 1.002% - 2873 0.999

P A

Calibrated by : A au\ rD%q \L)\OW\ Approved by :

(MrAdul Dangklom) “ {Mr. Peera Detudom)
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CALIBRATION 0052

m] CALIBRATION CERTIFICATE

Certificate No. : §2024090374-0003
Date Issued : 23-Sep-24

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road.. Jompol. Chatuchak, Bangkok 10900

FEquipment : Incubator
Manufacturer : BINDER

Model : BD115

Serial No. ¢ 12-16967

ID No./Tag No. : IN 05/56

Date Received : 16-Sep-24

Date Calibrated : 16-Sep-24
Calibrated by : Anusak Songliam

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k = 2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED
Approved by: 6030\? U'l‘}\‘t

(Sarayuth Tochua)

Page 1 of 2




Certificate No. : 82024090374-0003

Environment : Ambient Temperature : Start recard 23.7 °C, Stop record 23.5 °C
Relative Humidity . Start record 54.6 %RH, Stop record 54.4 %RH
Calibration Setting Indicating Measured Measured Overall
Temperatute Temperature Temperature Stability' Uniformity® Vatiation®
C) O o) %Y CC C)
35 35.0 35.0 0.04 0.21 0.38
415 41.5 41,5 0.07 0.19 0.30
Without adjustment

Calibration  STD __ STD __ SID  STD  SID  STD  STD  STD  STD Uncertainty®
Temperature No.1 No,2 No.3 No.4 No.5 No.6© No.7 No.8 No9

) CO O Q) O (O O (O (O (O £°C

35 34.81 35.12 34.93 34.92 35.02 34820 3492 3513 3498 0.23

41.5 4131 4149 4133 4134 4141 4131 4152 4132 4146 0.23

Decision Rule with Guard Band

Calibrati L S
ibration Pass/ Fail . e MPE
Temperatue [T e Lo
°C) No.l Moz No.3" No.4 WNo.5. No.6 No7 N No9 (0
35 Pass Pass. - :'__Pﬁss- Pass” " Pass _";':'Péék'  Pass Pass . Pass 0.5
41.5 Pass Pags PassPass "__:P_ass_ ____'_'P_ass Pass Pass. " Pass 0.5
Pass = |errur|+|uncertaihty]<‘=|1\‘]fl’]_3|_ “MPE = jl*‘iazdmum Permissible Error
Fail = * |error| + [uncertainty| > [MPE] - .
Note : Probe No. 9 is Reference Probe - :
Setting Air FreshNo. 0 LA e
TS - 4
e
's.Jk ------------------- 9 -
e B

Condition As-Received : Used Item

The messurment results and statements of confarmity with specification only relate to the item calibrated.
Measurement Standards Used & Traceability :

The International System of Units {ST) through
MTT Certificate No, .202407373-0005 for Temperature Indicator with Sensor Serial No. U837020317, Due 31-Jan-23

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe,
2, The temperature uniformity is the maximum differcnce of measured temperatutes bedween of any probes and the
measured tempetatare al the reference location which ate observed at same time.
3, Overall variation ig the difference of maximurm and ntinimum measured temperatures throughout observation time.
4. The uncertainly of measurement is included temperature stability.
5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or ges filled temperature

contralled enclosures at atmospheric prossure.

End of Certificate
Page 2 of 2



QUALITY CALIBRATION CO., LTD. S,

et
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N

www.qcalibration.com NSCTISLTIS 7025
CALIBRATION 0049

CERTIFICATE No : 25T2261 PAGE:1OF 2
REFERENCE No : 76365-8

Certificate of Calibration

EQUIPMENT : WATER BATH

MANUFACTURER - MEMMERT

MODEL : WNB29

SERIAL No : L614.0123

ID No : WB 05/58

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY 3 SUCHART S.
CALIBRATION DATE g 07-Mar-25
APPROVED BY

ONGSHUK J.
ISSUED DATE : 13-Mar-25
RECEIVED DATE $ 07-Mar-25

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

i
= F-GOI10 REV : 03



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

www.qcalibration.com

CERTIFICATE No : 25T2261 PAGE:20F2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WNB29

ID NUMBER WB 05/58 SERIAL NUMBER L614.0123

RECEIVED DATE 07-Mar-25 CALIBRATION DATE 07-Mar-25

AMBIENT TEMPERATURE 24 °C 41 °C RELATIVE HUMIDITY 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD 2625A 6603614 24T6473 01-Jul-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 0.6
7 Overall Variation of Line Voltage (V) : 12
/,:_ﬂ: “2sq 4 Instrument Condition : Normal
k ': @"5’2 '5 _.5 Bath Inner Size (W*L*H) : 60*40*10 cm
@ @
H 2 BATH PERFORMANCE
5 / Calibration | Controller | Temperature| Radius Axial Overall
- = Point Temperature| Stability | Uniformity | Uniformity | Variation
PROBE INSTALLATION (O (C) G S £Q) (0
POSITION IN THE BATH 50.0 50.2 0.06 0.05 0.03 0.16
60.0 60.2 0.06 0.08 0.04 0.17
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 (£°C)
50.2 50.2 49.84 49.88 49.86 49.88 49.89 0.15
60.2 60.2 59.83 59.84 59.85 59.86 59.91 0.16

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

F-GO10 RE

- 03




QUALITY CALIBRATION CO.,LTD. N

At
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 jﬁg
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N

www.qcalibration.com NSC-TISI-T1S17025

CALIBRATION 0049

CERTIFICATE No : 25M2254 PAGE: 1 OF 2
REFERENCE No : 76365-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No $ 1126422905

ID No : BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

L]

CALIBRATED BY 2 ATSAWIN Y.
CALIBRATION DATE 3 07-Mar-25
APPROVED BY

ONGS¥K J.
ISSUED DATE : 13-Mar-25
RECEIVED DATE 3 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
Ob&AD]
ok
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 25M2254 PAGE:2 OF 2

Calibration Report

EQUIPMENT | DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER $ METTLER TOLEDO S/N - 1126422905

ID No : BAO05/50 RECEIVED DATE : 07-Mar-25

AIR PRESSURE g 1009mbar + 1mbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE § 24°C=1°C RELATIVE HUMIDITY : 54 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

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

4

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
0.00 0.00000 0.00000 0.000065
0.02 0.01999 0.00001 0.000065
0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50002 -0.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
| 4 2 50.0000
pl 3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT

Euv@
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Calibratech Co.,Ltd. e e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal(@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 68-400046-2 Page : 10f2

Submitted by : S. P. S Consulting Service Co., Ltd.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 100 °C Resolution : 1 C
Serial No. : N/A Immersion : Total
ID No. : TM21/59

Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (50 + 15 %
Line Voltage ; (220 + 22) VAC

Date of Received : 21 January 2025

Date of Calibration : 24 January 2025

Date of Issue : 24 January 2025

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001

based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Traceability

400001 TT-0023-24 16 Feb 2026 National Institute of Metrology- Thailand (NIMT)

2, Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by : j?/

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
Ok L0

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

wencratbratechasdh,
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CAL

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

Certificate of Calibration

Certificate No. : 68-400046-2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

Iee point check : UUC* reading 0 ° C Standard reading 0.4429 "C

Standard Reading| UUC Reading Correction Uncertainty
("c) ("C) (“C) (£°C)
20.4801 20 0.5 0.31

emark

UUC : Unit Under Calibration

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

Page : 2 of 2

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 ,

providing a level of confidence of approximately 95%

-ollo -

CAL-F0031-03

D0

el st b 1,



CALIBRATION LABORATORY Co.,LTD. \J_/ ﬂldMB

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

AR5/ | J\.? onal dcr(ﬁﬂff?]rnrﬂ Ho ant

"rJ’ ,\\‘

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com / ﬁ \ %!j
K nlnit _J‘MFP:;I“'ITI‘IJEAT_AHI:‘!IE#'.IS?J?IEMEI-I1
CLC ‘ ACDM-2814
Accredited
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER : HANNA
MODEL / TYPE : HI3512/HI1332/HI7662-T
SERIAL NO. i 08685754/11250B7M/092806BN[PH04/56]
CLID. NO. i 272501562
JOB CONTROL NO. ;250617070523

CALIBRATION SERVICE : EIN-LABORATORY D ON-SITE

CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 17 June 2025 DATE OF ISSUED : 20 June 2025

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

Calibrated By : Sukgasem Seehanart

Wenick Inchaisri

Calibration Engineer

é L)
:- CALIBRATIR LABORATURY Lo_LTn

Approved By : Mongkol Yotsoontorn

Authorized Signatory
20 June 2025

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

the International System of Units ( SI)

Certificate No. Q25070523

F3-011-05/12-23 page 1 of 4
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CALIBRATION LABORATORY CO.LTD. & AI%AB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i“ﬁm ANSH Naiona Acredtation Beard

c//’_/-—-'_'::\;-: ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 2 NN —— T ——
2 ’r":,lf | \\\\‘ CALIBRATION AMD

c Lc Ak DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  HANNA

MODEL /TYPE :  HI3512/HI1332/HI7662-T

SERIAL NO. : 08685754/11250B7M/092806BN[PH04/56]
DATE OF CALIBRATION : 18 June 2025

ENVIRONMENT CONDITIONS :

Temperature : (ZSi 2.5) oC Relative Humidity : (Sl]:t 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by direct

measurement with Certified Reference Material (CRM),

This instrument was calibrated under procedure No. CLC-CPTH-04 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

|. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

4, Precision Thermometer, ASL Model F250 S/N. 1334023800.

5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1.

Certificate No. Q25070523

F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD. &

1
Ve

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 imgﬁ ANS1 Wations Jreahton B
://'F"“‘\\\“E ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-faboratory.com NN —— S
‘fa,jr Al N CALISRATION AND
DIMENSIDNAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17026

TRACEABILITY :

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

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

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

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

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

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

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

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

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

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

Certificate No. Q25070523

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO,LTD. ¥ aam

ANS! Natianal Accreditation Baari
- o ACCREBITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 5 AN —— ErEETE——

B
/“h | ‘\‘\\‘ CALIBRATION AND
h DIMENSIONAL MEASUREMENT

c I—c ACDM-2814

Accredited
1SO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., La .
ert Manuki e ras i dphrao, Bangkok 10230 ey

i

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.003 4.005 168.2 -0.002 0.010 2,00
7.005 7.010 -8.1 -0.005 0.013 2,00
10.015 10.010 -177.7 +0.005 0.014 2,00

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

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

2. TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( °c) | DUC Reading ( °e) Correction ( °C) Uncertainty & ( ey

100 25.00 25.0 0.00 0.07

Technical Note. Type of sensor : Thermistor

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

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25070523

F3-011-05/12-23 page 4 of 4 E E
o
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QUALITY CALIBRATION CO.,LTD. Ss\‘li\'_")/"ﬂ',,‘

SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 s
. . ety o™
www.qcalibration.com huti N TTar featoas
CALIBRATION 0049
CERTIFICATE No : 25M2256 PAGE:10F2

REFERENCE No : 76365-3
Certificate of Calibration

EQUIPMENT - DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No : BA09/61

CONDITION AS RECEIVED : USED ITEM

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

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

]

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

ONGSAWJ.
ISSUED DATE : i3-Mar-25
RECEIVED DATE : 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
EiE
: :%
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 25M2256 PAGE : 2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA224S-CW
MANUFACTURER s SARTORIUS S/N : 36591843

ID No £ BAO09/61 RECEIVED DATE H 07-Mar-25

AIR PRESSURE : 1009mbar + Imbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE : 24°CE1°C RELATIVE HUMIDITY : 52 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000071 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY ( g)
0.00 0.0000 0.0000 0.00012
0.10 0.1000 0.0000 0.00012
0.20 0.2000 0.0000 0.00012
0.50 0.5000 0.0000 0.00012
1.00 1.0000 0.0000 0.00012
2.00 2.0000 0.0000 0.00012
5.00 5.0000 0.0000 0.00012
10.00 10.0000 0.0000 0.00012
20.00 20.0001 -0.0001 0.00012
50.00 50.0000 0.0000 0.00014
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
e 4 2 100.0000
3 100.0000
\ 2,./\ \\5 / 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT
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e HARIKUL

SCIENCE

CERT.No.: HS-W015C

18 Mar 25
S.P.S CONSULTING SERVICE CO.,LTD

Calibration Date :
Submitted by :

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol,

Chatuchak, Bangkok, Thailand 10900

Avg Room Temp : 20 °C
Avg Water Temp : 20 °C

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,

Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax; 0-2274-2443

Email:info@harikul.com www.harikul.com
Certificate of Calibration

Model : YSI 5000

SIN : 15B100751
Probe : YSI5010

SIN 1 22D100097

ID NO. -

Air Temp ref . S/N. FB065C26

Barometric ref

: S/N. F8065C26

Air Pressure : 760.00 mmHg Water Temp ref : -
Salinity : 0 ppt ID NO. HS001
Technician . Kittipong M.

Calibration Details
Calibration Point 100% air sat. (status) (status)

(@20 °C, DO = 9.09 mg/l)
Measurement 1 (mg/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) - -
Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.07 (PASS) - -
Measurement 5 (mg/l) 9.07 (PASS) - -
Measurement 6 (mg/l) 9.07 (PASS) - -
Measurement 7 (mg/l) 9.07 (PASS) - -
Measurement 8 (mg/l) 9.07 (PASS) - -
Measurement 9 (mg/l) 9.07 (PASS) -
Measurement 10 (mg/l) 9.07 (PASS) - e
Mean Measurement 9.07 mg/l - -
Inaccuracy 0.02 mg/! - -

Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

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

date and place of test only.

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

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

Technician Signature

(Kittipong Maekwong)

Laboratory Manager

(Natenapha Pisatkunchon)



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 : 25T0520 PAGE ;1 OF 2
REFERENCE No : 75853-1

Certificate of Calibration

EQUIPMENT 2 COD REACTOR

MANUFACTURER : HACH

MODEL 3 DRB 200

SERIAL No : 15110C0497

ID No : DRB 05/59

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 27-Jan-25

A

APPROVED BY

| PONGS®K J.
ISSUED DATE : 27-Jan-25
RECEIVED DATE 7 15-Jan-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
(=] QUALITY CALIBRATION CO., LTD.
:%ﬁ
[=
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QUALITY CALIBRATION CO., LTD.
235 Petehkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 25T0520 PAGE : 2 OF 2

Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER : HACH MODEL : DRB 200

ID NUMBER i DRB 05/59 SERIAL NUMBER 3 15110C0497
RECEIVED DATE ¢ 15-Jan-25 CALIBRATION DATE & 27-Jan-25
AMBIENT TEMPERATURE g B EEIRIE RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASURMENT METHOD WITH CALIBRATED THERMOCOUPLE TYPE K
UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON POINTS AND LOCATED AS THE PICTURE .
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 24T6468 26-Jun-25

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

(19 (13 @.@
©, ©),
DO @%
©,

L7 T S Y ]

00060
LOEE
00

HeC

@@

BLOCK No.1 BLOCK No.2
FRONT FRONT
Block No. 1 2
Calibration Point (°C) 150 150
Controller temperature (°C) 144 144
Indicating Temperature 144 144
1 150.01 149.57
g 2 150.69 150.44
B 3 150.40 149.46
@ 4 150.22 149.89
5 5 150.27 149.75
Gl 6 150.51 150.45
o £ i 150.24 150.03
28 8 150.20 150.08
e 9 150.14 150.14
5 10 149.70 149.83
e 1 149,58 149.89
= 12 149 46 149.79
S 13 148.77 149.03
= 14 148.99 149,14
15 149.02 149.62
Uncertainty of Measurement(+ °C) 0.87 0.87

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION,

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.,

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

o r

EETe F-GOY0 REV :




2 o
AL lAGu




CALIBRATION LABORATORY Co.,LTD. \J_/ ﬂldMB

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

AR5/ | J\.? onal dcr(ﬁﬂff?]rnrﬂ Ho ant

"rJ’ ,\\‘

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com / ﬁ \ %!j
K nlnit _J‘MFP:;I“'ITI‘IJEAT_AHI:‘!IE#'.IS?J?IEMEI-I1
CLC ‘ ACDM-2814
Accredited
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER : HANNA
MODEL / TYPE : HI3512/HI1332/HI7662-T
SERIAL NO. i 08685754/11250B7M/092806BN[PH04/56]
CLID. NO. i 272501562
JOB CONTROL NO. ;250617070523

CALIBRATION SERVICE : EIN-LABORATORY D ON-SITE

CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 17 June 2025 DATE OF ISSUED : 20 June 2025

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

Calibrated By : Sukgasem Seehanart

Wenick Inchaisri

Calibration Engineer

é L)
:- CALIBRATIR LABORATURY Lo_LTn

Approved By : Mongkol Yotsoontorn

Authorized Signatory
20 June 2025

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

the International System of Units ( SI)

Certificate No. Q25070523

F3-011-05/12-23 page 1 of 4
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CALIBRATION LABORATORY CO.LTD. & AI%AB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i“ﬁm ANSH Naiona Acredtation Beard

c//’_/-—-'_'::\;-: ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 2 NN —— T ——
2 ’r":,lf | \\\\‘ CALIBRATION AMD

c Lc Ak DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  HANNA

MODEL /TYPE :  HI3512/HI1332/HI7662-T

SERIAL NO. : 08685754/11250B7M/092806BN[PH04/56]
DATE OF CALIBRATION : 18 June 2025

ENVIRONMENT CONDITIONS :

Temperature : (ZSi 2.5) oC Relative Humidity : (Sl]:t 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by direct

measurement with Certified Reference Material (CRM),

This instrument was calibrated under procedure No. CLC-CPTH-04 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

|. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

4, Precision Thermometer, ASL Model F250 S/N. 1334023800.

5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1.

Certificate No. Q25070523

F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD. &

1
Ve

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 imgﬁ ANS1 Wations Jreahton B
://'F"“‘\\\“E ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-faboratory.com NN —— S
‘fa,jr Al N CALISRATION AND
DIMENSIDNAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17026

TRACEABILITY :

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

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

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

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

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

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

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

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

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

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

Certificate No. Q25070523

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO,LTD. ¥ aam

ANS! Natianal Accreditation Baari
- o ACCREBITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 5 AN —— ErEETE——

B
/“h | ‘\‘\\‘ CALIBRATION AND
h DIMENSIONAL MEASUREMENT

c I—c ACDM-2814

Accredited
1SO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., La .
ert Manuki e ras i dphrao, Bangkok 10230 ey

i

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.003 4.005 168.2 -0.002 0.010 2,00
7.005 7.010 -8.1 -0.005 0.013 2,00
10.015 10.010 -177.7 +0.005 0.014 2,00

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

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

2. TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( °c) | DUC Reading ( °e) Correction ( °C) Uncertainty & ( ey

100 25.00 25.0 0.00 0.07

Technical Note. Type of sensor : Thermistor

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

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25070523

F3-011-05/12-23 page 4 of 4 E E
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WO0-02612424/2024
1>
PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 6, 2025
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 6, 2025
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 4, 2024

Visit Number: 20f2
PerkinElmer Phone: 02-719-6420 ext 206
PerkinEImer Fax: 02-318-5597

User Name: K.Phenpha Viphasthawat
Phone: 083-9269252
Fax: 02-513-4221

CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

NOT INCLUDED

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2025
Wavecal Solution N058-2152 April 30, 2025

VIS Wavecal solution N930-2946 December 30, 2025
Instrument Cal. STD4 N930-0221 August 30, 2025
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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WO0-02612424/2024

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED January 6, 2025

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.
B. Inspect and replace as necessary, all torch components including the RF coil.
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS
A. Inspect and clean all optical components.
B. As reqiured, check and replace all purgefilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.

4. PERFORMANCE CHECKS

A. Torch View Alignment.

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

Page 2 of 4
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PerkinElmer’

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-02612424/2024

SERIAL NUMBER : 077C7042401

DATE TESTED : January 6, 2025

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00519
Ni 231.604 nm <0.008 0.00667
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01621
Ba 455.403 nm <0.025 0.02183
Precision
As 193.656 nm % RSD <1.0 0.51 %
Zn 213.856 nm % RSD <1.0 0.48 %
Mn 257.610 nm % RSD <1.0 0.03 %
La 379.478 nm % RSD <1.0 0.05 %
Ba 455.403 nm % RSD <1.0 0.07 %
Ba 493.408 nm % RSD <1.0 0.04 %
Detection Limits : Axial Tl  190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 12.41 ppb
Zn 213.856 nm 3(sd) 0.91 ppb
Mn 257.610 nm 3(sd) 0.13 ppb
La 379.478 nm 3(sd) 4.74 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.18 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 14.22
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 6.14
Page 3 of 4

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

PerkinElmer Scientific (Thailand) Co., Ltd.




WO0-02612424/2024
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 6, 2025
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Depart erklnEImer Ltd.
wﬁ%/ M

( Wlphan Promlumda )

Authorized Representative:

Service Engineer

Page 4 of 4

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

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 6, 2025
Recommendation Recertification
Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 6, 2025
Jompol Chatuchak, Bangkok 10900 Date Last Certified: July 4, 2024
User Name: K.Phenpha Viphasthawat Visit Number: 10F 2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 204
Email: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
PinAAcle 900T PTCS14111103 Wiblab V5.1
AS 900
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Copper N9300183 APR 30 2025
GFAAS Mixed standard N9300244 FEB 28 2025
MGO0-042 N101-3000
MG2-045 N101-3002

Page 1 of 6

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

WO0-03012875/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T

SERIAL NUMBER PTCS14111103 DATE TESTED

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter

D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows
F. Cleaning the Burner Head

G. Cleaning the Nebulizer

H. Cleaning the Drain System
2. AUTOSAMPLE CHECK
A. Sampling and Arm

B. Sampling & Rinse Pump

C. Sample Position & Clean
3. COOLING SYSTEM CHECKS
A. Clean and Change Distill water

B. Themosensor
4. FIAS CHECKS

January 6, 2025
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A. Pump and 5 Port Valve N/
B. Chemifold and Tubing N/A
C. Power Supply N/A
D. Flow meter and Gas system N/A
Page 2 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE

A. Flame Mode Tests
1. Detector-Linearity with Barium (553.55 nm)
Neutral Density Filter 0.2 : 0.2042 Abs. + 5% 0.2029 Abs.
Neutral Density Filter 1.0 : 0.9798 Abs. + 5% 1.0137 Abs.

2. Baseline Noise at 1 Abs with Barium (553.55 nm)
(at an integration time of 0.5 seconds
and 99 replicates)

SD <0.010 Abs. 0.0016 Abs.
3. AA Baseline with Copper (Cu 324.75 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.001 Abs. 0.0002 Abs.
4. D, Background Compensation (Copper 324.75 nm)
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs 0.0020 Abs.
5. AA-BG Baseline Noise with Copper (324.75 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0002 Abs.
6. AA-BG Baseline Noise with Arsenic (193.70 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0007 Abs.
Page 3 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
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Perkin
For the Better

WO0-03012875/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE

7. Flame Interlock Shutdown
Shutdown correct?

8. Flame Sensitivity with Copper (324.75 nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and Stainless stell nebulizer)

Sensitivity > 0.250 Abs. 0.3115 Abs.
(2 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and High sensitivity nebulizer)
Sensitivity > 0.250 Abs. N/A Abs.
Page 4 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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Perkin
For the Better

WO0-03012875/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 250 mL/min
External Flow 100 + 10 mL/min 100 mL/min
2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0012
SD < 0.005 Int.Abs 0.0002 Int.Abs.
3. Chromium Characteristic Mass(mg) and Precition (357.87 nm)
(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
mO Results < 7.0 pg/0.0044A-s 5.4 pg/0.0044A-s
Precision < 2.0% 1.15 %
4. Copper Characteristic Mass(my) and Zeeman Ratio (324.75 nm)
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)
mO Results < 16.5 pg/0.0044A-s 14.4 pg/0.0044A-s
Zeeman Ratio 0.52 + 0.04 0.542

PerkinElmer Scientific (Thailand) Co., Ltd.

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

Page 5 of 6
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Perkin
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

SERIAL NUMBER PTCS14111103 DATE TESTED January 6, 2025

Remarks :
- Neutral Density Filter refer to data sheet

- Zeeman Ratio = Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

= 0.1635/0.1635+0.1378

0.542

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standrd terms and condition of sale,

including warranty terms.

Service Departmey PérkinElmer Ltd.
N 0
(W HhS WIULAIN

( Wiphan Promlumda )

Customer Service Engineer:

Service Engineer

Page 6 of 6

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




QUALITY CALIBRATION CO.,LTD. Ss\‘li\'_")/"ﬂ',,‘

SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 s
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CALIBRATION 0049
CERTIFICATE No : 25M2256 PAGE:10F2

REFERENCE No : 76365-3
Certificate of Calibration

EQUIPMENT - DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No : BA09/61

CONDITION AS RECEIVED : USED ITEM

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

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

]

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

ONGSAWJ.
ISSUED DATE : i3-Mar-25
RECEIVED DATE : 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
EiE
: :%
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 25M2256 PAGE : 2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA224S-CW
MANUFACTURER s SARTORIUS S/N : 36591843

ID No £ BAO09/61 RECEIVED DATE H 07-Mar-25

AIR PRESSURE : 1009mbar + Imbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE : 24°CE1°C RELATIVE HUMIDITY : 52 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000071 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY ( g)
0.00 0.0000 0.0000 0.00012
0.10 0.1000 0.0000 0.00012
0.20 0.2000 0.0000 0.00012
0.50 0.5000 0.0000 0.00012
1.00 1.0000 0.0000 0.00012
2.00 2.0000 0.0000 0.00012
5.00 5.0000 0.0000 0.00012
10.00 10.0000 0.0000 0.00012
20.00 20.0001 -0.0001 0.00012
50.00 50.0000 0.0000 0.00014
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
e 4 2 100.0000
3 100.0000
\ 2,./\ \\5 / 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT

E..(@
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Calibratech Co.,Ltd. e e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal(@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 68-400046-2 Page : 10f2

Submitted by : S. P. S Consulting Service Co., Ltd.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 100 °C Resolution : 1 C
Serial No. : N/A Immersion : Total
ID No. : TM21/59

Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (50 + 15 %
Line Voltage ; (220 + 22) VAC

Date of Received : 21 January 2025

Date of Calibration : 24 January 2025

Date of Issue : 24 January 2025

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001

based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Traceability

400001 TT-0023-24 16 Feb 2026 National Institute of Metrology- Thailand (NIMT)

2, Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by : j?/

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
Ok L0

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

wencratbratechasdh,

CAL-F0031-03
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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. : 68-400046-2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

Iee point check : UUC* reading 0 ° C Standard reading 0.4429 "C

Standard Reading| UUC Reading Correction Uncertainty
("c) ("C) (“C) (£°C)
20.4801 20 0.5 0.31

emark

UUC : Unit Under Calibration

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

Page : 2 of 2

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 ,

providing a level of confidence of approximately 95%

-ollo -

CAL-F0031-03
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CALIBRATION LABORATORY Co.,LTD. \J_/ ﬂldMB

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

AR5/ | J\.? onal dcr(ﬁﬂff?]rnrﬂ Ho ant

"rJ’ ,\\‘

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com / ﬁ \ %!j
K nlnit _J‘MFP:;I“'ITI‘IJEAT_AHI:‘!IE#'.IS?J?IEMEI-I1
CLC ‘ ACDM-2814
Accredited
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER : HANNA
MODEL / TYPE : HI3512/HI1332/HI7662-T
SERIAL NO. i 08685754/11250B7M/092806BN[PH04/56]
CLID. NO. i 272501562
JOB CONTROL NO. ;250617070523

CALIBRATION SERVICE : EIN-LABORATORY D ON-SITE

CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 17 June 2025 DATE OF ISSUED : 20 June 2025

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

Calibrated By : Sukgasem Seehanart

Wenick Inchaisri

Calibration Engineer

é L)
:- CALIBRATIR LABORATURY Lo_LTn

Approved By : Mongkol Yotsoontorn

Authorized Signatory
20 June 2025

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

the International System of Units ( SI)

Certificate No. Q25070523

F3-011-05/12-23 page 1 of 4

-
@clecalibration



CALIBRATION LABORATORY CO.LTD. & AI%AB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i“ﬁm ANSH Naiona Acredtation Beard

c//’_/-—-'_'::\;-: ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 2 NN —— T ——
2 ’r":,lf | \\\\‘ CALIBRATION AMD

c Lc Ak DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  HANNA

MODEL /TYPE :  HI3512/HI1332/HI7662-T

SERIAL NO. : 08685754/11250B7M/092806BN[PH04/56]
DATE OF CALIBRATION : 18 June 2025

ENVIRONMENT CONDITIONS :

Temperature : (ZSi 2.5) oC Relative Humidity : (Sl]:t 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by direct

measurement with Certified Reference Material (CRM),

This instrument was calibrated under procedure No. CLC-CPTH-04 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

|. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

4, Precision Thermometer, ASL Model F250 S/N. 1334023800.

5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1.

Certificate No. Q25070523

F3-011-05/12-23 page 2 of 4

@clecalibratio



CALIBRATION LABORATORY CO.,LTD. &

1
Ve

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 imgﬁ ANS1 Wations Jreahton B
://'F"“‘\\\“E ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-faboratory.com NN —— S
‘fa,jr Al N CALISRATION AND
DIMENSIDNAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17026

TRACEABILITY :

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

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

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

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

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

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

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

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

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

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

Certificate No. Q25070523

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO,LTD. ¥ aam

ANS! Natianal Accreditation Baari
- o ACCREBITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 5 AN —— ErEETE——

B
/“h | ‘\‘\\‘ CALIBRATION AND
h DIMENSIONAL MEASUREMENT

c I—c ACDM-2814

Accredited
1SO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., La .
ert Manuki e ras i dphrao, Bangkok 10230 ey

i

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.003 4.005 168.2 -0.002 0.010 2,00
7.005 7.010 -8.1 -0.005 0.013 2,00
10.015 10.010 -177.7 +0.005 0.014 2,00

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

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

2. TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( °c) | DUC Reading ( °e) Correction ( °C) Uncertainty & ( ey

100 25.00 25.0 0.00 0.07

Technical Note. Type of sensor : Thermistor

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

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25070523

F3-011-05/12-23 page 4 of 4 E E
o
CIFs ok
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QUALITY CALIBRATION CO.,LTD. Ss\‘li\'_")/"ﬂ',,‘

SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 s
. . ety o™
www.qcalibration.com huti N TTar featoas
CALIBRATION 0049
CERTIFICATE No : 25M2256 PAGE:10F2

REFERENCE No : 76365-3
Certificate of Calibration

EQUIPMENT - DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No : BA09/61

CONDITION AS RECEIVED : USED ITEM

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

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

]

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

ONGSAWJ.
ISSUED DATE : i3-Mar-25
RECEIVED DATE : 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
EiE
: :%
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 25M2256 PAGE : 2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA224S-CW
MANUFACTURER s SARTORIUS S/N : 36591843

ID No £ BAO09/61 RECEIVED DATE H 07-Mar-25

AIR PRESSURE : 1009mbar + Imbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE : 24°CE1°C RELATIVE HUMIDITY : 52 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000071 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY ( g)
0.00 0.0000 0.0000 0.00012
0.10 0.1000 0.0000 0.00012
0.20 0.2000 0.0000 0.00012
0.50 0.5000 0.0000 0.00012
1.00 1.0000 0.0000 0.00012
2.00 2.0000 0.0000 0.00012
5.00 5.0000 0.0000 0.00012
10.00 10.0000 0.0000 0.00012
20.00 20.0001 -0.0001 0.00012
50.00 50.0000 0.0000 0.00014
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
e 4 2 100.0000
3 100.0000
\ 2,./\ \\5 / 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT

E..(@
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e HARIKUL

SCIENCE

CERT.No.: HS-W015C

18 Mar 25
S.P.S CONSULTING SERVICE CO.,LTD

Calibration Date :
Submitted by :

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol,

Chatuchak, Bangkok, Thailand 10900

Avg Room Temp : 20 °C
Avg Water Temp : 20 °C

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,

Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax; 0-2274-2443

Email:info@harikul.com www.harikul.com
Certificate of Calibration

Model : YSI 5000

SIN : 15B100751
Probe : YSI5010

SIN 1 22D100097

ID NO. -

Air Temp ref . S/N. FB065C26

Barometric ref

: S/N. F8065C26

Air Pressure : 760.00 mmHg Water Temp ref : -
Salinity : 0 ppt ID NO. HS001
Technician . Kittipong M.

Calibration Details
Calibration Point 100% air sat. (status) (status)

(@20 °C, DO = 9.09 mg/l)
Measurement 1 (mg/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) - -
Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.07 (PASS) - -
Measurement 5 (mg/l) 9.07 (PASS) - -
Measurement 6 (mg/l) 9.07 (PASS) - -
Measurement 7 (mg/l) 9.07 (PASS) - -
Measurement 8 (mg/l) 9.07 (PASS) - -
Measurement 9 (mg/l) 9.07 (PASS) -
Measurement 10 (mg/l) 9.07 (PASS) - e
Mean Measurement 9.07 mg/l - -
Inaccuracy 0.02 mg/! - -

Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

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

date and place of test only.

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

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

Technician Signature

(Kittipong Maekwong)

Laboratory Manager

(Natenapha Pisatkunchon)



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 : 25T0520 PAGE ;1 OF 2
REFERENCE No : 75853-1

Certificate of Calibration

EQUIPMENT 2 COD REACTOR

MANUFACTURER : HACH

MODEL 3 DRB 200

SERIAL No : 15110C0497

ID No : DRB 05/59

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 27-Jan-25

A

APPROVED BY

| PONGS®K J.
ISSUED DATE : 27-Jan-25
RECEIVED DATE 7 15-Jan-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
(=] QUALITY CALIBRATION CO., LTD.
:%ﬁ
[=

F-GO10 REV : 03



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

CERTIFICATE No : 25T0520 PAGE : 2 OF 2

Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER : HACH MODEL : DRB 200

ID NUMBER i DRB 05/59 SERIAL NUMBER 3 15110C0497
RECEIVED DATE ¢ 15-Jan-25 CALIBRATION DATE & 27-Jan-25
AMBIENT TEMPERATURE g B EEIRIE RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASURMENT METHOD WITH CALIBRATED THERMOCOUPLE TYPE K
UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON POINTS AND LOCATED AS THE PICTURE .
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 24T6468 26-Jun-25

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
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BLOCK No.1 BLOCK No.2
FRONT FRONT
Block No. 1 2
Calibration Point (°C) 150 150
Controller temperature (°C) 144 144
Indicating Temperature 144 144
1 150.01 149.57
g 2 150.69 150.44
B 3 150.40 149.46
@ 4 150.22 149.89
5 5 150.27 149.75
Gl 6 150.51 150.45
o £ i 150.24 150.03
28 8 150.20 150.08
e 9 150.14 150.14
5 10 149.70 149.83
e 1 149,58 149.89
= 12 149 46 149.79
S 13 148.77 149.03
= 14 148.99 149,14
15 149.02 149.62
Uncertainty of Measurement(+ °C) 0.87 0.87

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION,

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.,

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

o r

EETe F-GOY0 REV :
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Calibratech Co.,Ltd. e e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal(@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 68-400046-2 Page : 10f2

Submitted by : S. P. S Consulting Service Co., Ltd.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 100 °C Resolution : 1 C
Serial No. : N/A Immersion : Total
ID No. : TM21/59

Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (50 + 15 %
Line Voltage ; (220 + 22) VAC

Date of Received : 21 January 2025

Date of Calibration : 24 January 2025

Date of Issue : 24 January 2025

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001

based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Traceability

400001 TT-0023-24 16 Feb 2026 National Institute of Metrology- Thailand (NIMT)

2, Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by : j?/

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
Ok L0

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

wencratbratechasdh,

CAL-F0031-03
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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. : 68-400046-2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

Iee point check : UUC* reading 0 ° C Standard reading 0.4429 "C

Standard Reading| UUC Reading Correction Uncertainty
("c) ("C) (“C) (£°C)
20.4801 20 0.5 0.31

emark

UUC : Unit Under Calibration

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

Page : 2 of 2

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 ,

providing a level of confidence of approximately 95%

-ollo -

CAL-F0031-03
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CALIBRATION LABORATORY Co.,LTD. \J_/ ﬂldMB

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

AR5/ | J\.? onal dcr(ﬁﬂff?]rnrﬂ Ho ant

"rJ’ ,\\‘

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com / ﬁ \ %!j
K nlnit _J‘MFP:;I“'ITI‘IJEAT_AHI:‘!IE#'.IS?J?IEMEI-I1
CLC ‘ ACDM-2814
Accredited
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER : HANNA
MODEL / TYPE : HI3512/HI1332/HI7662-T
SERIAL NO. i 08685754/11250B7M/092806BN[PH04/56]
CLID. NO. i 272501562
JOB CONTROL NO. ;250617070523

CALIBRATION SERVICE : EIN-LABORATORY D ON-SITE

CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 17 June 2025 DATE OF ISSUED : 20 June 2025

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

Calibrated By : Sukgasem Seehanart

Wenick Inchaisri

Calibration Engineer

é L)
:- CALIBRATIR LABORATURY Lo_LTn

Approved By : Mongkol Yotsoontorn

Authorized Signatory
20 June 2025

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

the International System of Units ( SI)

Certificate No. Q25070523

F3-011-05/12-23 page 1 of 4
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@clecalibration



CALIBRATION LABORATORY CO.LTD. & AI%AB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i“ﬁm ANSH Naiona Acredtation Beard

c//’_/-—-'_'::\;-: ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 2 NN —— T ——
2 ’r":,lf | \\\\‘ CALIBRATION AMD

c Lc Ak DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  HANNA

MODEL /TYPE :  HI3512/HI1332/HI7662-T

SERIAL NO. : 08685754/11250B7M/092806BN[PH04/56]
DATE OF CALIBRATION : 18 June 2025

ENVIRONMENT CONDITIONS :

Temperature : (ZSi 2.5) oC Relative Humidity : (Sl]:t 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by direct

measurement with Certified Reference Material (CRM),

This instrument was calibrated under procedure No. CLC-CPTH-04 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

|. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

4, Precision Thermometer, ASL Model F250 S/N. 1334023800.

5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1.

Certificate No. Q25070523

F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD. &

1
Ve

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 imgﬁ ANS1 Wations Jreahton B
://'F"“‘\\\“E ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-faboratory.com NN —— S
‘fa,jr Al N CALISRATION AND
DIMENSIDNAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17026

TRACEABILITY :

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

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

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

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

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

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

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

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

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

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

Certificate No. Q25070523

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO,LTD. ¥ aam

ANS! Natianal Accreditation Baari
- o ACCREBITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 5 AN —— ErEETE——

B
/“h | ‘\‘\\‘ CALIBRATION AND
h DIMENSIONAL MEASUREMENT

c I—c ACDM-2814

Accredited
1SO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., La .
ert Manuki e ras i dphrao, Bangkok 10230 ey

i

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.003 4.005 168.2 -0.002 0.010 2,00
7.005 7.010 -8.1 -0.005 0.013 2,00
10.015 10.010 -177.7 +0.005 0.014 2,00

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

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

2. TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( °c) | DUC Reading ( °e) Correction ( °C) Uncertainty & ( ey

100 25.00 25.0 0.00 0.07

Technical Note. Type of sensor : Thermistor

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

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25070523

F3-011-05/12-23 page 4 of 4 E E
o
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e HARIKUL

SCIENCE

CERT.No.: HS-W015C

18 Mar 25
S.P.S CONSULTING SERVICE CO.,LTD

Calibration Date :
Submitted by :

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol,

Chatuchak, Bangkok, Thailand 10900

Avg Room Temp : 20 °C
Avg Water Temp : 20 °C

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,

Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax; 0-2274-2443

Email:info@harikul.com www.harikul.com
Certificate of Calibration

Model : YSI 5000

SIN : 15B100751
Probe : YSI5010

SIN 1 22D100097

ID NO. -

Air Temp ref . S/N. FB065C26

Barometric ref

: S/N. F8065C26

Air Pressure : 760.00 mmHg Water Temp ref : -
Salinity : 0 ppt ID NO. HS001
Technician . Kittipong M.

Calibration Details
Calibration Point 100% air sat. (status) (status)

(@20 °C, DO = 9.09 mg/l)
Measurement 1 (mg/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) - -
Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.07 (PASS) - -
Measurement 5 (mg/l) 9.07 (PASS) - -
Measurement 6 (mg/l) 9.07 (PASS) - -
Measurement 7 (mg/l) 9.07 (PASS) - -
Measurement 8 (mg/l) 9.07 (PASS) - -
Measurement 9 (mg/l) 9.07 (PASS) -
Measurement 10 (mg/l) 9.07 (PASS) - e
Mean Measurement 9.07 mg/l - -
Inaccuracy 0.02 mg/! - -

Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

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

date and place of test only.

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

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

Technician Signature

(Kittipong Maekwong)

Laboratory Manager

(Natenapha Pisatkunchon)



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 : 25T0520 PAGE ;1 OF 2
REFERENCE No : 75853-1

Certificate of Calibration

EQUIPMENT 2 COD REACTOR

MANUFACTURER : HACH

MODEL 3 DRB 200

SERIAL No : 15110C0497

ID No : DRB 05/59

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 27-Jan-25

A

APPROVED BY

| PONGS®K J.
ISSUED DATE : 27-Jan-25
RECEIVED DATE 7 15-Jan-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
(=] QUALITY CALIBRATION CO., LTD.
:%ﬁ
[=

F-GO10 REV : 03



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

CERTIFICATE No : 25T0520 PAGE : 2 OF 2

Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER : HACH MODEL : DRB 200

ID NUMBER i DRB 05/59 SERIAL NUMBER 3 15110C0497
RECEIVED DATE ¢ 15-Jan-25 CALIBRATION DATE & 27-Jan-25
AMBIENT TEMPERATURE g B EEIRIE RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASURMENT METHOD WITH CALIBRATED THERMOCOUPLE TYPE K
UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON POINTS AND LOCATED AS THE PICTURE .
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 24T6468 26-Jun-25

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

(19 (13 @.@
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BLOCK No.1 BLOCK No.2
FRONT FRONT
Block No. 1 2
Calibration Point (°C) 150 150
Controller temperature (°C) 144 144
Indicating Temperature 144 144
1 150.01 149.57
g 2 150.69 150.44
B 3 150.40 149.46
@ 4 150.22 149.89
5 5 150.27 149.75
Gl 6 150.51 150.45
o £ i 150.24 150.03
28 8 150.20 150.08
e 9 150.14 150.14
5 10 149.70 149.83
e 1 149,58 149.89
= 12 149 46 149.79
S 13 148.77 149.03
= 14 148.99 149,14
15 149.02 149.62
Uncertainty of Measurement(+ °C) 0.87 0.87

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION,

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.,

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

o r

EETe F-GOY0 REV :




QUALITY CALIBRATION CO.,LTD. Ss\‘li\'_")/"ﬂ',,‘

SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 s
. . ety o™
www.qcalibration.com huti N TTar featoas
CALIBRATION 0049
CERTIFICATE No : 25M2256 PAGE:10F2

REFERENCE No : 76365-3
Certificate of Calibration

EQUIPMENT - DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No : BA09/61

CONDITION AS RECEIVED : USED ITEM

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

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

]

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

ONGSAWJ.
ISSUED DATE : i3-Mar-25
RECEIVED DATE : 07-Mar-25

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

F-GO10 REV 03



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

www.qcalibration.com

CERTIFICATE No : 25M2256 PAGE : 2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA224S-CW
MANUFACTURER s SARTORIUS S/N : 36591843

ID No £ BAO09/61 RECEIVED DATE H 07-Mar-25

AIR PRESSURE : 1009mbar + Imbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE : 24°CE1°C RELATIVE HUMIDITY : 52 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000071 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY ( g)
0.00 0.0000 0.0000 0.00012
0.10 0.1000 0.0000 0.00012
0.20 0.2000 0.0000 0.00012
0.50 0.5000 0.0000 0.00012
1.00 1.0000 0.0000 0.00012
2.00 2.0000 0.0000 0.00012
5.00 5.0000 0.0000 0.00012
10.00 10.0000 0.0000 0.00012
20.00 20.0001 -0.0001 0.00012
50.00 50.0000 0.0000 0.00014
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
e 4 2 100.0000
3 100.0000
\ 2,./\ \\5 / 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT

E..(@
El%é F-GUI0 R 3



SITHIPORN ASSOCIATES CO., LTD. e,
CALIBRATION LABORATORY SITHIPORN)

associates —
451-451/1 sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 B33]

”f’t
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; /—\\\\\\‘ gt \
i - y .
NSC-TISI-TIS 17025

Email : calibration@sithiphorn.com CALIBRATION 0334

Cert. No. : SP24020
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer :

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

7 SOI PHAHOLYOTHIN 24, PHAHOLYOQOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : WET CHEMISTRY LABORATORY IV

(281+5) G
¢ 472425 ) Yo

Ambient Temperature :
Relative Humidity :

27 AUGUST 2024
27 AUGUST 2024
27 AUGUST 2024

Received Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakorn Pisutpaisan

7. Lot

( Thanakul Petchurai )

Approved by :

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

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates -~
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

CALIBRATION 0394

Cert. No. : SP24020
Job No. : YC67SP0013

Pages :20f3
Calibration Method :

This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01

The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution

The calibration procedure used was based on ASTM E275-01,ASTM E925-02

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

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Iodide solution - KI-0701-001 CI-0185-24 14/05/2026

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology,NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
y Certified Values of UUC* Reading Error Uncertainty k
Material :
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 739.9 -0.19 0.16 2.00
S 864.94 865.2 0.26 0.16 2.00

UUC* = Unit Under Calibration




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Email : calibration@sithiphorn.com

Tel. +66 2433 8331

SITHIPOR N

assoclates -
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NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP24020

Job No. : VC67SP0013
Pages :3of3
Result of calibration : Photometric Accuracy
(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k
(nm) Absarbance (A) Absorbance (A) (A) + (A) Factor
29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00
9 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
g 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
T 29360 1.0 0.9821 0.9820  -0.0001  0.0028 2.00
%‘n 546.1 29914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00
iy 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00
E 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00
E 590.0 29914 0.7 0.7237 0.7221 -0.0016 0.0029 2.00
2 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00
E 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00
635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00
29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00
o Wavelength Solution Certified UUC* Reading Error Uncertainty k
{(nm) (mg/l) Absorbance (A) Absorbance (A) (A) +(A) Factor
E 20 0.2422 0.2418 -0.0004 0.0101 2.00
§ 40 0.4866 0.4852 -0.0014 0.0115 2.00
é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00
; 80 0.9858 0.9842 -0.0016 0.0093 2.00
e 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015814123010

Resolution of Wavelength Mode
Resolution of Photometric Mode
Parameter Setting
Measurement Mode
Wavelength Scan

Wavelength, Absorbance
1100 nm-190 nm

0.1 nm

0.0001 A

Stray Light** UUC* Reading at 220 nm

Transimission T(%)

Absorbance(A)

0.0117

3.8659

**Specific Acceptance :

Transmission < 1.0 T(%), Absorbance = 2.0 A

Scanning Speed 7.5 nm/min

Data Pitch 0.1 nm **Stray light not TISI Accredited
Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate
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CALIBRATION LABORATORY Co.,LTD. \J_/ ﬂldMB

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao Bangkok 10230 ;
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Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com / ﬁ \ %!j
K nlnit _J‘MFP:;I“'ITI‘IJEAT_AHI:‘!IE#'.IS?J?IEMEI-I1
CLC ‘ ACDM-2814
Accredited
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER : HANNA
MODEL / TYPE : HI3512/HI1332/HI7662-T
SERIAL NO. i 08685754/11250B7M/092806BN[PH04/56]
CLID. NO. i 272501562
JOB CONTROL NO. ;250617070523

CALIBRATION SERVICE : EIN-LABORATORY D ON-SITE

CUSTOMER : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 17 June 2025 DATE OF ISSUED : 20 June 2025

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

Calibrated By : Sukgasem Seehanart

Wenick Inchaisri

Calibration Engineer

é L)
:- CALIBRATIR LABORATURY Lo_LTn

Approved By : Mongkol Yotsoontorn

Authorized Signatory
20 June 2025

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

the International System of Units ( SI)

Certificate No. Q25070523

F3-011-05/12-23 page 1 of 4
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CALIBRATION LABORATORY CO.LTD. & AI%AB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i“ﬁm ANSH Naiona Acredtation Beard

c//’_/-—-'_'::\;-: ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 2 NN —— T ——
2 ’r":,lf | \\\\‘ CALIBRATION AMD

c Lc Ak DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  HANNA

MODEL /TYPE :  HI3512/HI1332/HI7662-T

SERIAL NO. : 08685754/11250B7M/092806BN[PH04/56]
DATE OF CALIBRATION : 18 June 2025

ENVIRONMENT CONDITIONS :

Temperature : (ZSi 2.5) oC Relative Humidity : (Sl]:t 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01 [ pH Meter ]. The calibration was performed by direct

measurement with Certified Reference Material (CRM),

This instrument was calibrated under procedure No. CLC-CPTH-04 [ Temperature ] based on ASTM E 644-04
as calibration guidelines. The calibration was performed by using Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

|. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

4, Precision Thermometer, ASL Model F250 S/N. 1334023800.

5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1.

Certificate No. Q25070523

F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD. &

1
Ve

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 imgﬁ ANS1 Wations Jreahton B
://'F"“‘\\\“E ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-faboratory.com NN —— S
‘fa,jr Al N CALISRATION AND
DIMENSIDNAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17026

TRACEABILITY :

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

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

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

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

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

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

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

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

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

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

Certificate No. Q25070523

F3-011-05/12-23 page 3 of 4
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CALIBRATION LABORATORY CO,LTD. ¥ aam

ANS! Natianal Accreditation Baari
- o ACCREBITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 5 AN —— ErEETE——

B
/“h | ‘\‘\\‘ CALIBRATION AND
h DIMENSIONAL MEASUREMENT

c I—c ACDM-2814

Accredited
1SO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., La .
ert Manuki e ras i dphrao, Bangkok 10230 ey

i

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.

CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (& pH)
4.003 4.005 168.2 -0.002 0.010 2,00
7.005 7.010 -8.1 -0.005 0.013 2,00
10.015 10.010 -177.7 +0.005 0.014 2,00

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

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

2. TEMPERATURE RESULT
Immersion depth (mm) | Actual Temperature ( °c) | DUC Reading ( °e) Correction ( °C) Uncertainty & ( ey

100 25.00 25.0 0.00 0.07

Technical Note. Type of sensor : Thermistor

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

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 015 Page 56 of 68
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q25070523

F3-011-05/12-23 page 4 of 4 E E
o
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SITHIPORN ASSOCIATES CO., LTD. e,
CALIBRATION LABORATORY SITHIPORN)

associates —
451-451/1 sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +66 2433 B33]
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i - y .
NSC-TISI-TIS 17025

Email : calibration@sithiphorn.com CALIBRATION 0334

Cert. No. : SP24020
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer :

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

7 SOI PHAHOLYOTHIN 24, PHAHOLYOQOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : WET CHEMISTRY LABORATORY IV

(281+5) G
¢ 472425 ) Yo

Ambient Temperature :
Relative Humidity :

27 AUGUST 2024
27 AUGUST 2024
27 AUGUST 2024

Received Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakorn Pisutpaisan

7. Lot

( Thanakul Petchurai )

Approved by :

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

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates -~
Tel. +66 2433 8331 Email : calibration@sithiphorn.com

CALIBRATION 0394

Cert. No. : SP24020
Job No. : YC67SP0013

Pages :20f3
Calibration Method :

This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01

The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution

The calibration procedure used was based on ASTM E275-01,ASTM E925-02

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

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium Iodide solution - KI-0701-001 CI-0185-24 14/05/2026

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology,NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
y Certified Values of UUC* Reading Error Uncertainty k
Material :
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 0.15 0.16 2.00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 -0.10 0.16 2.00
740.09 739.9 -0.19 0.16 2.00
S 864.94 865.2 0.26 0.16 2.00

UUC* = Unit Under Calibration




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Email : calibration@sithiphorn.com

Tel. +66 2433 8331

SITHIPOR N

assoclates -

L]

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP24020

Job No. : VC67SP0013
Pages :3of3
Result of calibration : Photometric Accuracy
(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k
(nm) Absarbance (A) Absorbance (A) (A) + (A) Factor
29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00
9 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
g 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
T 29360 1.0 0.9821 0.9820  -0.0001  0.0028 2.00
%‘n 546.1 29914 0.7 0.6961 0.6958 -0.0003 0.0028 2.00
iy 29381 0.5 0.5073 0.5080 0.0007 0.0029 2.00
E 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00
E 590.0 29914 0.7 0.7237 0.7221 -0.0016 0.0029 2.00
2 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00
E 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00
635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00
29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00
o Wavelength Solution Certified UUC* Reading Error Uncertainty k
{(nm) (mg/l) Absorbance (A) Absorbance (A) (A) +(A) Factor
E 20 0.2422 0.2418 -0.0004 0.0101 2.00
§ 40 0.4866 0.4852 -0.0014 0.0115 2.00
é 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00
; 80 0.9858 0.9842 -0.0016 0.0093 2.00
e 100 1.2442 1.2414 -0.0028 0.0086 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015814123010

Resolution of Wavelength Mode
Resolution of Photometric Mode
Parameter Setting
Measurement Mode
Wavelength Scan

Wavelength, Absorbance
1100 nm-190 nm

0.1 nm

0.0001 A

Stray Light** UUC* Reading at 220 nm

Transimission T(%)

Absorbance(A)

0.0117

3.8659

**Specific Acceptance :

Transmission < 1.0 T(%), Absorbance = 2.0 A

Scanning Speed 7.5 nm/min

Data Pitch 0.1 nm **Stray light not TISI Accredited
Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  45/0268

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature 2(23+43) °C
Manufacturer : Cirrus Research plc Relative Humidity : (50 + 15) %

Model : CR:515 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 192002

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

r2

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

B O

. Digital Multimeter Agilent 34401 A S/N MY44005560.
. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

wn

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on [EC 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 : 19 Feb. 2025

Date of Calibration : 21 Feb. 2025 ] /?w

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.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Chanewat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.orth Website : www tistr.or.th




NSC-TISI-TIS 17025
CALIBRATION D037

I-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  45/0268

Request No. 21-68/0220
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 20pPa 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) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.1 0.1 2l +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.65 +0.50 +3.0%

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

Calibrated by : Approved by :

(Mmerivate £ K
VTG

Electrical and Electronic Standards Laboratory

(Mr.Weerachai Deechaiyae)

Industrial Metrology and Testing Service Centre

Ref : 2011268021900739002

: 21 Feb. 2025
: 24 Feb. 2025

Date of Calibration

Date of Issue

End of Certificate 212

The results retate 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.5

Office

196 Phahonyathin Road, Ladyao, Chatuchak,

Bangkok 10200, Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

Office/Laboratory
668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,
Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440
E-mail : mic@tistr.orth Website : www.tistr.or.th

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9036

Fax. (66) 0 2577 9009
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Noise R_102/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | CIRRUS
Model | CR515
Calibration Range | 94 dB, 1000 Hz

Nurnber | AC-CRO1/63 |
Serial No. | 92002 |
Last Calibration | 05 March 2024 |
Due Date | 05 March 2025 |

Calibration Data

Sound Level Meter Data

Calibration Data

Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
CR-BO1 Cirrus CR161B G301393 09 February 2025 94.0 94.0
CR-B02 Cirrus CR161B G301157 09 February 2025 94.0 94.0

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research

(TISTR)

94.04 + 0.10 dB

Calibrated by : Il\()\u\\ ‘)n\_v\uj\(\ow

(Mr. Adul Dangklom )

Approved by :

N\
\Y R
A \ I
\ A\

| G,

(Mr\Peera Detudom)
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A7-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  44/0268

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(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 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on [EC 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 : 19 Feb. 2025
Date of Calibration : 21 Feb. 2025 I fiﬁ

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.5

Head Office Office/Laboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) O 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 0B 1889 6827

E-mail : mtc@tistr.or.th Website : wwwi tistr.or.th
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-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0220 MTC No. EEL. BP.  44/0268

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20Pa, 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 93.81 -0.19 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 9?9.9 -0.1 L5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.95 +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 : w Approved by :
(Mr.Weerachai Deechaiyae) ﬁ
Electrical and'amﬁIEI&rds Laboratory
Date of Calibration : 21 Feb. 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 24 Feb. 2025 Ref : 2011268021900739001

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 abtained from the governor of TISTR.

FM.BLMTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tambaon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Chanewat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : www. tistr.or.th
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A9TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0562 MTC No. EEL. BP, 71/0767

CALIBRATION CERTIFICATE

Submitted by : S.P.S Consulting Services 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 :{(23+3)°C
Manufacturer : SVANTEK Relative Humidity : (50 + 15) %

Model :SV34 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. +33137

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 Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on I[EC 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 : 31 Jul. 2024

Date of Calibration : 6 Aug. 2024 1 e"Z{V

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

FM.BLMTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tamboen Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoornai, Amphos Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Chanewat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mte@tistr.orth Website | www tistrorth
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NSC-TISI-TIS 17025
CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-67/0562

MTC No. EEL. BP.  71/0767

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 =114 dB re 20ptPa at 1000 Hz

1. Sound Pressure Level

Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

Date of Calibration

Date of Issue

(Mr.Weerachai Deechaiyae)

6 Aug. 2024
7 Aug. 2024

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.50 -0.50 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion U_ucertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.48 +0.50 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Calibrated by : Approved by :

‘-.-'- .,"‘" >
Bl Sl
Electrical and Eléctronic Standards Laboratory

Industrial Metrology and Testing Service Centre
Ref:2011267073102836002

End of Certificate

292

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

Advertising the Repert/Certificate and publicity of the results except in full are prohibited unless written permission is ebtained from the govemor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlone Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9036
Fax: (66) O 2577 9009

Office/L.aboratory

668 Mu 2 Tambon Bangpoornai, Amphoe Muang Samutprakan,

Charnewat Samutprakan 10280, Thalland
Tel. (66) 0 2323 1672-80 ext, 115, 116

(66] 08 3219 3440

E-mail - mic@atistr.or.th Website : www.tistrorth

FM.BL.MTC.002 Rev.5

Office

196 Phahonyothin Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827




Noise R_107/25

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number

Model | 2127 | Serial No.

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

AC 03/56

130006

04 March 2024

04 March 2025

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R41 ACO 6236 00192053 12 February 2025 93.9 93.9
ACO-R50 ACO 6236 00192062 12 February 2025 93.9 93.9
ACO-R51 ACO 6236 00192063 12 February 2025 93.9 93.9

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research

(TISTR)

93.85 + 0.10 dB

Il.l

| M

A

Calibrated by : ]5\ ()\U\ Dﬂm ﬂ\\t\O " Approved by :
J
)

(Mr.Adul Dangklom

'.:'-.I(I\/lr. Peera Detudomj
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Noise Dose R_108/25

Noise Dose Meter Calibration Report

Acoustic Calibrator Data

Brand | SVANTEK | Number | SV 01/60 |

Model | Sv34 | Serial No. | 33137 |

Calibration Range | 114 dB, 1000 Hz | Last Calibration | 06 August 2024 |

Due Date | 06 August 2025 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
NMD-R22 SVANTEK SV-104IS 80801 12 February 2025 1135 1135
NMD-R26 SVANTEK SV-1041S 80836 12 February 2025 113.6 113.5
NMD-R35 SVANTEK SV-104IS 80873 12 February 2025 1135 1135
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
113.50+ 0.10 dB
(TISTR)

Calibrated by :

AT

(Mr. Adul Dangklom

o

Approved by :

Il.l

\ A

\(Mr. Peera  Detudo
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* Tel : (662) 939-4370-72, Fax : (662) 5134221, F-madl | sale@sDsron.com.. WWw.Spscon.com

o8 YL

Personal Pump Calibration Report

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

Environmental Conditions

Temperature " 25 F8 ] “c
Pressure . 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Ne. | Brand Model Serial No. Date Setting ‘ Actual (Q std.) Yetue P Cllation Cuie
1 2 3 1 2 3 y R’
Bd1 SKC 224-PCXRA 612669 07/01/2025 1,000 1,500 2,000 996 1,512 2,005 1.008x - 10.246 1.000
B4z SKC 224-PCXR4 626041 07/01/2025 1,000 1,500 2,000 995 1,499 2,002 1,002x - 2343 1.000
243 SKC 224-PCXR4 034636 03/01/2025 1,000 1,500 2,000 S99 1,495 1,997 0.996x + 2.703 1.000
Bag SKC 224-PCXRB 529341 03/01/2025 1,000 1,500 2,000 998 1510 2003 1.009x - 16,871 0.999
Ba5 SKC 229-PCXRE 529504 0%/01/2025 1,000 1,500 2,000 997 1,508 2,004 1.012x - 21.113 0.999
B45 SKC 2248-PCKRB 566743 03/01/2025 1,000 1,500 2,000 596 1,497 2,003 1.010x - 16.955 1.000
Bav SKC 224-PCXRE 566747 03/01/2025 1,000 1,500 2,000 1,002 1,508 2,00 1.003x - 2758 1.000
Bag SKC 228-PCHRB 566753 03/01/2025 1,000 1,500 2,000 998 1,512 2,002 1.008x -13.876 0.95%
Bay SKC 224-PCXRB 566780 03/01/2025 1,000 1,500 2,000 937 1,457 1,997 1.002x - 5.465 1.000
B50 SKC 224-PCXRB 500400 03/01/2025 1,000 1,500 2,000 996 1,503 1,999 1.003x% = 7.316 1.000
B51 SKC 220-PCXRB 500363 06/01/2025 1,000 1,500 2,000 1,003 1,505 1,998 0.955x + 8579 1,000
B52 SKC 220-PCXRA 093185 06/01/2025 1,000 1,500 2,000 1,002 1,496 1,999 0.999x - 0.3%6 1.000
B53 SKC 224-PCXR8 TaT670 07/01/2025 1,000 1,500 2,000 997 1,505 2,005 1.010% - 19.569 0.599
a54 SKC 224-PCXR3 509821 07/01/2025 1,000 1,500 2,000 1,008 1,506 2,002 1.002x - 0.736 1.000
B55 SKC 224-PCXR3 510710 07/01/2025 1,000 1,500 2,000 998 1,501 2,001 1.003x% - 5.629 1.000
B56 SKC 224-PCXRY 511450 07/01/2025 1,000 1,500 2,000 995 1,509 2,007 1.013x - 22.400 0.999
B5T SKC 224-PCXRR 510798 07/01/2025 1,000 1,500 2,000 999 1,498 1,996 0.996x + 4,985 1.000
BB SKC 224-PCXR3 509852 08/01/2025 1,000 1,500 2,000 1,002 1,503 2,005 1.009x - 13.249 1.000
B59 SKC 224-PCXR3 509862 06/01/2025 1,000 1,500 2,000 5596 1,506 2.007 1.015x - 25718 0.999
860 SKC 226-PCXR3 512655 06/01/2025 1,000 1,500 2,000 1,012 1,504 2,001 0.995x% + 10.338 1.000
8461 SKC 220-PCXR3 503915 03/01/2025 1,000 1,500 2,000 1,003 1,507 2,010 1.010x - 13.769 1.000
B&2 SKC 224-PCXR3 505575 03/01/2025 1,000 1,500 2,000 1,004 1,505 2,008 1.012x - 17.586 0999
B&3 SKC 224-PCXR3 511432 03/01/2025 1,000 1,500 2,000 999 1,503 2,003 1.013x - 21.568 0.999
Bed SkC 224-PCXR3 508302 06/01/2025 1,000 1,500 2,000 996 1,506 2,006 1.010x - 15.623 1.000
B&5 SKC 224-POARS 508310 06/01/2025 1,000 1,500 2,000 1,003 1,502 2,002 1.001x + 1272 1.000
B&S SKC 228-PCXR3 509861 06/01/2025 1,000 1,500 2,000 1,004 1,505 2,008 1.00dx% - T.200 1.000
B67 SKC 228-PCXR3 506295 06/01/2025 1,000 1,500 2,000 997 1497 2,007 1.011x - 22.995 0.999
B68 SKC 224-PCXR3 505872 07/01/2025 1,000 1,500 2,000 1,001 1,493 1,999 0.998x - 1.515 1.000
B&9 SKC 224-PCXR3 508375 07/01/2025 1,000 1,500 2,000 995 1,508 2,005 1.013x - 23.639 0999
BET0 SKC 220-PCXR3 510623 07/01/2025 1,000 1,500 2,000 1,008 1,502 2,007 1.011x - 17470 0.999
BT1 SKC 220-PCXR3 508367 06/01/2025 1,000 1,500 2,000 1,003 1,504 2,008 1.016x - 24,787 0.985
B72 SKkC 224-PCXR3 505977 06/01/2025 1,000 1,500 2,000 1,008 1,486 2,007 1.001x + 0.504 1.000
B73 SKC 2268-PCXR3 512606 06/01/2025 1,000 1,500 2,000 1,003 1,502 2,003 1.007x - 15.456 0.959
B74 SKC 224-PCXR3 505593 06/01/2025 1,000 1,500 2,000 1,004 1,501 1,999 1.000% - 0.624 1.000
BTS SHC 220-PCXR3 509820 D6/01/2025 1,000 1,500 2,000 G096 1,510 2,003 1.010x - 17.886 0.999
BT6 SKC 224-PCXR3 509811 07/01/2025 1,000 1,500 2,000 G404 1,509 2,008 1,013x - 21.308 1.000
BIT SKC 224-PCXR3 508301 07/01/2025 1,000 1,500 2,000 1,002 1,491 2,006 1.008x% - 10.302 1.000
878 SKC 228-PCXR3 510677 07/01/2025 1,000 1,500 2,000 1,005 1,508 2,007 1.012x — 19937 0.999
B7g SKC Z24-PCKR3 510920 06/01/2025 1,000 1,500 2,000 1,003 1,503 2,006 1.015x — 24.223 0.999
Calibrated by : A Approved by :
au \ D%q UOW
{Mr. Adul Dangklom) (Mr. Peera Detudom)
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H S/N : 136833
Environmental Conditions
Temperature " 25 + 3 “c
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
No. | Brand Model Serial No. Date Setting ( Actual (Q std.) iy BromANen Qe
1 2 3 1 2 3 y [
RO1 SKC 224-PCXRa 602467 06/01/2025 1,000 1,500 2,000 996 1,508 2,002 1.011x - 20,041 0.999
RO2 SKC 220-PUXRD 626450 03/01/2025 1,000 2,000 3,000 1,001 1,502 1,555 1.008x - 15,192 0.999
RO3 SKC 220-PCXRA 691592 06/01/2025 1,000 1,500 2,000 1,002 1,501 2,003 1.002¢ - 1,783 1.000
RO4 SKC 224-PCXRS 691672 06/01/2025 1,000 1,500 2,000 999 1,459 2,007 1.007x - 10.290 1.000
ROS SKC Z224-PCXR4 79EaTe 06/01/2025 1,000 1,500 2,000 1,003 1,502 2,004 1.006x - 13.257 0.999
R4 SKC 224-PCXR4 798456 03/01/2025 1,000 1,500 2,000 1,004 1,509 2,008 1.007x - 7.980 1.000
ROT SKC 224-PCXRG 758480 07/01/2025 1,000 1,500 2,000 998 1,511 2,016 1.018x - 26.801 0.999
RO8 SKC 224-PCXRA 883215 07/01/2025 1,000 1,500 2,000 494 1,510 2011 1.016x - 24.787 0.999
ROY SKC 224-PCXRE 034650 03/01/2025 1,000 1,500 2,000 Looz 1,498 2,003 1.008x - 5.905 1.000
R1D SKC 220-PCXRA 091765 03/01/2025 1,000 1,500 2,000 1,005 1,504 2,007 1.013%-21.216 1.000
R11 SKC 224-PCKRA 091763 03/01/2025 1,000 1,500 2,000 1,003 1,503 2,009 1.017x - 27421 0.999
R12 SKC 224-PCXRY. 091568 03/01/2025 1,000 1,500 2,000 1,001 1497 2,011 1.008x - 9.043 1.000
R13 SRC 224-PCXRE 0591638 07/01/2025 1,000 1,500 2,000 1,002 1,506 2,006 1.010% - 17.347 0.59%
R14 SKC 225-PCXRS 091764 07/01/2025 1,000 1,500 2,000 555 1,509 2,009 1.016x - 27.121 0.59%
R15 SKC Z224-PCXRE 529457 03/01/2025 1,000 1,500 2,000 1,000 1,506 1,998 0.998x + 6,229 1.000
R16 SKC 224-PCXRB 525643 03/01/2025 1,000 1,500 2,000 993 1,504 2,003 1.011x - 20809 1.000
R17 SKC 220-PCXRB 520645 03/01/2025 1,000 1,500 2,000 1,003 1,503 2,008 1.009x - 12.157 1.000
R18 SKC 220-PCKRE 566756 03/01/2025 1,000 1,500 2,000 996 1,495 2,001 0.998x - 1.251 1.000
R19 SKC 224-PCXRE 566802 03/01/2025 1,000 1,500 2,000 999 1,498 1,999 1.003x - 10.418 1.000
R20 SkC 224-PCXRB 529089 O7/01/2025 1,000 1,500 2,000 il 1,502 1,996 1.000x - 2,818 1.000
R21 SKC 224-PCXRE 665728 07/01/2025 1,000 1.500 2,000 999 1,507 2,004 1.008x + 14.204 1000
RZ2 SKC 220-PCXRB Torada 07/01/2025 1,000 1,500 2,000 957 1,496 1,997 1.008x - 17.594 1.000
R23 SKC 224-FCXR8 761067 03/01/2025 1,000 1,500 2,000 1,005 1,503 2,011 1.007x - 10.071 0.999
R24 SKC Z28-FCXR8 707893 06/01/2025 1,000 1,500 2,000 995 1,506 2,008 1.014x - 21.584 1.000
R25 SKC 226-PCYRE 761052 06/01/2025 1,000 1,500 2,000 999 1,894 2,m2 1.010% - 15.128 1.000
R2& SKC 220-PCXRE 707956 06/01/2025 1,000 1,500 2,000 958 1,503 1,998 1.000% - 1.995 1.000
R27 SKC 224-PCXRB 707398 06/01/2025 1,000 1,500 2,000 997 1,506 1,999 1.008x - 16.975 0.599
R28 SkC 224-PCXR8 TOTAE1 03/01/2025 1,000 1,500 2,000 1,000 1,508 2,006 1.004x - 8.483 0.99%
HZ9 SKC 226-PCXRE 107402 03/01/2025 1,000 1,500 2,000 999 1,506 2,005 1.009x - 15.919 1.000
A30 SKC 220-PCXRB 093811 03/01/2025 1,000 1,500 2,000 997 1,511 2,001 1.008x - 7.380 1.000
R31 SKC 224-PCXRB 093183 03/01/2025 1,000 1,500 2,000 S98 1,506 1,998 1.001x = 4.701 1.000
R32 SKC 220-PCXRE 671950 07/01/2025 1,000 1,500 2,000 1,004 1499 2,009 1.005x% - B.811 1.000
R33 SKC 224-PCXR4 626254 07/01/2025 1,000 1,500 2,000 1,003 1,504 2,010 1.008x - 11,562 1.000
R34 SKC 228-PCXRA 626131 07/01/2025 1,000 1,500 2,000 997 1,508 2,003 1.006x — 10.490 1.000
R35 SKC 224-PCXRB 707460 06/01/2025 1,000 1,500 2,000 996 1,508 1,997 1.008x - 13.077 0.999
R36 SKC 224-PCXRB 707446 06/01/2025 1,000 1,500 2,000 1,004 1,458 2,002 0.996x + 5501 1.000
R37 SKC 220-PCXR8 707432 03/01/2025 1,000 1,500 2,000 995 1496 2,001 1.007% - 12737 1.000
R38 SKC 224-PCXRB 707349 03/01/2025 1,000 1,500 2,000 5oq 1,495 1,998 1.002x - 5.061 1.000
A3z SKC 224-PCXR8 761095 03/01/2025 1,000 1,500 2,000 998 1,504 2,010 1.013x - 18,554 1.000
L a
Calibrated by : H L Approved by :
l}u ] Dum o \QW\
(Mr. Adul Dangklom) “ (Mr, Peera Detudom)
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter I | Model : Defender 510-H l S/N : 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Madel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R
H-AO1 Dwyer VFB-65 07/01/2025 500 1,000 2,000 5029 997.5 1992.8 1.000x - 0.381 0599
H-AOZ Dwyer VFB-65 D6/01/2025 500 1,000 2,000 500.6 1001.4 19985 1.001x - 0.360 1.000
H-AO3 Dwyer VFB-65 03/01/2025 500 1,000 2,000 502.8 998.3 20024 0.998x + 2822 1.000
H-Roa Dwyer VFB-65 03/01/2025 500 1,000 2,000 498.4 998.1 2007.2 0.997x + 3.508 1.000
H-ROS Dweyer VFB-65 07/01/2025 500 1,000 2,000 500.8 9952 1996.6 1.001x - 2.964 1.000
H-RO6 Dweyer VFB-65 03/01/2025 500 1,000 2,000 5020 997.4 1995.1 1.002% - 2873 0.999

P A

Calibrated by : A au\ rD%q \L)\OW\ Approved by :

(MrAdul Dangklom) “ {Mr. Peera Detudom)




QUALITY CALIBRATION CO.,LTD. N

At
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 jﬁg
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N

www.qcalibration.com NSC-TISI-T1S17025

CALIBRATION 0049

CERTIFICATE No : 25M2254 PAGE: 1 OF 2
REFERENCE No : 76365-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No $ 1126422905

ID No : BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

L]

CALIBRATED BY 2 ATSAWIN Y.
CALIBRATION DATE 3 07-Mar-25
APPROVED BY

ONGS¥K J.
ISSUED DATE : 13-Mar-25
RECEIVED DATE 3 07-Mar-25

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

F-GO10 REV 03



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

www.qcalibration.com

CERTIFICATE No : 25M2254 PAGE:2 OF 2

Calibration Report

EQUIPMENT | DIGITAL BALANCE MODEL : XS105DU
MANUFACTURER $ METTLER TOLEDO S/N - 1126422905

ID No : BAO05/50 RECEIVED DATE : 07-Mar-25

AIR PRESSURE g 1009mbar + 1mbar CALIBRATION DATE : 07-Mar-25
AMBIENT TEMPERATURE § 24°C=1°C RELATIVE HUMIDITY : 54 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

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

4

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (& g)
0.00 0.00000 0.00000 0.000065
0.02 0.01999 0.00001 0.000065
0.10 0.10001 -0.00001 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50002 -0.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
| 4 2 50.0000
pl 3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT

Euv@
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Byl i CALIBRATION AND

Certificate of Calibration

Certificate Number : SPR25030358-2 Page: 1 of 3

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

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

Serial Number : TPHO50015

ID. Number + B32

Environmental Conditions

Ambient Temperature mEeA e 2 °C Received Date : 19 Mar 2025
Relative Humidity : 50% T 15 % Calibration Date 1 22 Mar 2025
Location of Calibration . In-Lab Recommend Due Date i 22 Mar 2026
Calibration Procedure : SP-CPT-04-13 Date of Issue : 23 Mar 2025

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Mr.Navaporn Uengseng

Calibration Officer ( Mr.Pootthipong A.)

Authorized Signatory

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

Certificate Number : SPR25030358-2 Page : 2 of 3

ID LINE : IEC17025

Reference Standards

g Equipment Name Model Serial No. Certificate No. | Due. Date

=
= | Humidity Chamber TH-80S N/A SPR25010173-14| 30 Jan 2026
3 THERMO-HYGROMETER 5020A A47046 TMU2500342 29 Jan 2026

2 Traceability

™

2T ent

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

NA - NA Caltechnologies Co., Ltd.
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
.

w

:‘»M,«";\ﬁ?? ACCREDITED
Result of Calibrati s
Certificate Number : SPR25030358-2 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: °C
Temperature Standard uuc e Uncertainty
Setting Reading Reading (+)
30.0 30.015 29.9 -0.115 0.20
35.0 35.012 34.9 =01 12 0.20
40.0 40.016 39.9 -0.116 0.20
Temperature Accuracy in the Measurement. (DRY) Unit : °C
Temperature Standard uuc Eirer Uncertainty
Setting Reading Reading (i)
30.0 30.015 30.0 -0.015 0.20
35.0 35.012 35.0 -0.012 0.20
40.0 40.016 40.0 -0.016 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
Temperature Standard uuc Eiin Uncertainty
Setting Reading Reading (+)
30.0 30.015 30.2 0.185 0.20
35.0 35.012 35.2 0.188 0.20
40.0 40.016 40.2 0.184 0.20
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

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

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

— End of Certificate -

SP-FM-04-15 REV.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration
Certificate Number . SPR24100363-2 Page : 1 of 3

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

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

Serial Number : TPK120034

ID. Number + B33

Environmental Conditions

Ambient Temperature N R sl B 5 Received Date . 21 0ct 2024
Relative Humidity : 50% T15% Calibration Date » 21 0ct 2024
Location of Calibration : In-Lab Recommend Due Date » 21 0ct 2025
Calibration Procedure : SP-CPT-04-13 Date of Issue 1 22 Oct 2024

Method of Calibration

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

-€61 (299) :|8L ( puejieyl ) 02T2T |ueylwnNyled suen(Buoly ISBuo(y T 0OW 62/69

[

B requirement of ISO/IEC 17025:2017 in accardance with reference procedure. Standards used to perform

N

= this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
on

5. consensus standards. The result reported herein apply only to the calibration of the item described above as
a

i received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results

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

=

= The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

2

e System (Thailand).

=

@

=

%m Calibrated by : Mr.Chatchai Kittisopha Approved by

<

= N DX |

%ﬁ Calibration Officer ( Mr.Prayodn Topart)

% Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR24100363-2 Page :2 of 3
Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR24020149-7 | 23 Feb 2025
THERMO-HYGROMETER 5020A A47046 QR24-0167 26 Jan 2025

Traceability

-€61 (299) L ( puejieyl ) ozr2l lueyiwnyied suenBuopy I1SBUo|d T OOW 62/69
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Quality Reborn Co., Ltd

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

SP-FM-04-15 rev.0
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ID LINE : IEC17025 esu t O a I ra lon
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L
o Certificate Number :  SPR24100363-2 Page : 3 of 3
=
8
- Temperature Accuracy in the Measurement. (WET) Unit: °C
=
(]
g:c; Temperature Standard uuc it Uncertainty
w Setting Reading Reading {£)
-
=}
ur% 30.0 30.018 30.3 0.282 0.20
ga 35.0 35.016 35.3 0.284 0.20
s 40.0 40.020 40.3 0.280 0.20
5
=
é Temperature Accuracy in the Measurement. (DRY) Unit: °C
]
i Temperature Standard uuc et Uncertainty
N Setting Reading Reading £
B
W 30.0 30.018 30.3 0.282 0.20
=3
2 35.0 35.016 35.3 0.284 0.20
8}
g_ 40.0 40.020 40.3 0.280 0.20
_‘
@
; Temperature Accuracy in the Measurement. (GLOBE) Unit: "C
g":
L]
== Temperature Standard uuc EfisH Uncertainty
E Setting Reading Reading (+)
N
8 30.0 30.018 30.3 0.282 0.20
o 35.0 35.016 356.3 0.284 0.20
£y 40.0 40.020 40.3 0.280 0.20
Note :

(=4

=

LOD'BECHPCSHINAUINEE MMM  RBLEY

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

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

— End of Certificale —

SP-FM-04-15 REV.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration
Certificate Number . SPR24080586-1 Page : 1 of 3
Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900
Equipment Name . Area Heat Stress Monitor
Manufacturer : Quest Technologies
Model : QUESTemp 34
Serial Number © TENO040005
ID. Number . R0O4
Environmental Conditions
Ambient Temperature ¢ gaent DO Received Date © 30 Aug 2024
Relative Humidity © 50% T 159% Calibration Date : 30 Aug 2024
Location of Calibration : In-Lab Recommend Due Date 30 Aug 2025
Calibration Procedure . SP-CPT-04-13 Date of Issue : 31 Aug 2024

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Ms.Apinya Pinyo _ Approved by

Calibration Officer ( Mr.Prayoan Topart)

Authorized Signatory

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

CALIBRATION AND
DIMENSIONAL MEASUREMENT

Certificate Number : SPR24080586-1 Page :2 of 3
= Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
5 Humidity Chamber TH-80S N/A SPR24020149-7 | 23 Feb 2025
= THERMO-HYGROMETER 5020A A47046 QR24-0167 | 26 Jan 2025
S Traceability

This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

S,
Eﬁg ACCREDITED
Result of Calibration ™ ==
Certificate No. : SPR24080586—1 Page : 3 0of 3
Temperature Accuracy in the Measurement. (WET) Unit: "C
Temperature Standard Juc VT Uncertainty
Setting Reading Reading (+)
30.0 30.025 30.1 0.075 0.20
35.0 35.020 35.1 0.080 0.20
40.0 40.018 40.1 0.082 0.20
Temperature Accuracy in the Measurement. (DRY) Unit : °C
Temperature Standard uuc Eifeii Uncertainty
Setting Reading Reading (+)
30.0 30.025 30.0 -0.025 0.20
35.0 35.020 35.0 -0.020 0.20
40.0 40.018 40.0 -0.018 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit: °C
Temperature Standard Uuc Bt Uncertainty
Setting Reading Reading ()
30.0 30.025 30.2 0.175 0.20
35.0 35.020 35.2 0.180 0.20
40.0 40.018 40.2 0.182 0.20
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

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

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

— End of Certificate —

SP-FM-04-15 REV.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

Certificate Number

Customer

+ SPR25030358-4

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

U
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0

afan

ANSI Natiamal Accreditstion Baard
ACCREDITED

!

K

)
) /

——

Al e P
Jr“-'u!n'“'\\

Ly

CALIBRATION AND
DIMENSIONAL MEASLIREMENT

Page : 1 of 3

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

Bangkok 10900

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Area Heat Stress Monitor

Metrosonics
hs-32
MCDO070035

RO5

02 b i e R
50% T 15 %
In-Lab

SP-CPT-04-13

Received Date
Calibration Date

Recommend Due Date

Date of Issue

19 Mar 2025
27 Mar 2025

27 Mar 2026

28 Mar 2025

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

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

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

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

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

System (Thailand).

Calibrated by :

Mr.Surasak Ritthikaew

Calibration Officer

Approved by

( Mr.PrayoAn Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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AT CALIBRATION AND
Certificate Number : SPR25030358-4 Page : 2 of 3
Reference Standards

|

Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR25010173-14| 30 Jan 2026
‘ THERMO-HYGROMETER 5020A A47046 TMU2500342 29 Jan 2026

Traceability

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

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

NA - NA Caltechnologies Co., Ltd.

SP-FM-04-15 rev.0
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ID LINE : IEC17025

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration — ==
Certificate Number : SPR25030358-4 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: °C
Temperature Standard Uuc Eifsi Uncertainty
Setting Reading Reading (+)
30.0 29.987 29.8 -0.187 0.20
35.0 34.982 34.8 -0.182 0.20
40.0 39.980 39.8 -0.190 0.20
Temperature Accuracy in the Measurement. (DRY) Unit : "C
Temperature Standard uuc Eifor Uncertainty
Setting Reading Reading (+)
30.0 29.987 29.8 -0.187 0.20
35.0 34.982 34.8 -0.182 0.20
40.0 39.990 39.8 -0.190 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
Humidity Standard uuc Efar Uncertainty
Setting Reading Reading (+)
30.0 29.987 29.7 {287 0.20
35.0 34.982 34.8 -0.182 0.20
40.0 39.990 39.8 -0.190 0.20

Note :

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

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

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

~ End of Certificate —

SP-FM-04-15 REV.0
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METROLOGY SYSTEM ( THAILAND ) CO. ,L’l‘]).
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Z'{l/(f/—f"—:\\/"';:\"“‘\:\-:? ACCREDITED
il DIMENCAENAL MEASUREMENT
Certificate of Calibration
Certificate Number . SPR24080586-2 Page: 1 of 3

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

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

Equipment Name : Area Heat Stress Monitor
Manufacturer : Metrosonics

Model ! hs-32

Serial Number : MCD070028

ID. Number : RO6

Environmental Conditions

Ambient Temperature : 2R T. 20 Received Date 30 Aug 2024
Relative Humidity 1 50% T15% Calibration Date : 30 Aug 2024
Location of Calibration . In-Lab Recommend Due Date : 30 Aug 2025
Calibration Procedure : SP-CPT-04-13 Date of Issue . 31 Aug 2024

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in fullwithout written approval of SP Metrology

System (Thailand).

Calibrated by : Ms.Apinya Pinyo Approved by

Calibration Officer ( Mr.Prayoo} Topart )

Authorized Signatory

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

Certificate Number : SPR24080588-2

Reference Standards

v
A

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

WY f‘?‘

=
e =
ANSI Nutioraf Acereditatian Seard
e

Z-~—~37 ACCREDITED
YN
AP e B —— T
K 1] ,,\n\‘ CALIBRATION AND

DIMENSIONAL MEASUREMENT

Page : 2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR24020149-7 | 23 Feb 2025
THERMO-HYGROMETER 5020A A47046 QR24-0167 26 Jan 2025

Traceability

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

Quality Reborn Co.

, Ltd

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

w1y,

R I f C II b ® i‘ﬁp& cau:mnonmn
Certificate No. : SPR24080586-2 Page : 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit: °C
Temperature Standard uuc - Uncertainty
Setting Reading Reading (+)
30.0 30.018 30.0 -0.018 0.20
35.0 35.012 35.0 -0.012 0.20
40.0 40.022 40.0 -0.022 0.20
Temperature Accuracy in the Measurement. (DRY) Unit: °C
Temperature Standard uuc Eior Uncertainty
Setting Reading Reading (+)
30.0 30.018 30.0 -0.018 0.20
35.0 35.012 35.0 -0.012 0.20
40.0 40.022 40.0 -0.022 0.20
Temperature Accuracy in the Measurement. (GLOBE) Unit: "C
Temperature Standard uuc Siibr Uncertainty
Setting Reading Reading (+)
30.0 30.018 30.1 0.082 0.20
35.0 35.012 35.1 0.088 0.20
40.0 40,022 40.1 0.078 0.20
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

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

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

= End of Certificate -

SP-FM-04-15 REV.0
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o
Certificate of Calibration
ID LINE : IEC17025
Certificate Number : SPR25030358-5 Page : 1 of 3

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,

Bangkok 10900

Equipment Name . Area Heat Stress Monitor
“ Manufacturer  Quest Technologies
o Model . QUESTemp 34
Serial Number : TEH090208
=} ID. Number © RO8
~ Environmental Conditions
= Ambient Temperature N N e Received Date © 19 Mar 2025
o Relative Humidity : 50% T 15 % Calibration Date . 27 Mar 2025
= Location of Calibration :IndLab Recommend Due Date  : 27 Mar 2026
M Calibration Procedure . SP-CPT-04-13 Date of Issue : 28 Mar 2025
g
Ry
= Method of Calibration
{ This certifies that the above instrument was calibrated in compliance with the calibration system
~‘ requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
)‘ this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
,‘:‘ received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

” include the uncertainties and the customer must determine if the results meets their needs.
The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Surasak Ritthikaew Approved by

Calibration Officer ( Mr,Prayoo\ﬂ Topart )

= Authorized Signatory

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

Certificate Number : SPR25030358-5 Page : 2 of 3

ID LINE : IEC17025

N DC

00|

Reference Standards

O T

Bl
U

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

N |

4

o

' Humidity Chamber TH-808 N/A SPR25010173-14| 30 Jan 2026

~y
1k

(L

THERMO-HYGROMETER 5020A A47046 TMU2500342 29 Jan 2026

nib

Buer

i
d

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

SP Metrology - SP Metrology system (Thailand) Co.Ltd.
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NA - NA Caltechnologies Co., Ltd.
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

LT,
\\‘“‘.\\_I./J g,

A 'ﬁ‘eSCGI company S\ﬁ_\\-___:_-f//
——

"f;,_u/;\\..\“ CALIBRATION AND
iri DIMENSIONAL MEASUREMENT

ANSI Natiensl Accraditatinn Boar
ACCREDITED

s - 1T

)

s

Result of Calibration

ID LINE : IEC17025

N Certificate Number : SPR25030358-5 Page : 3 of 3
: Temperature Accuracy in the Measurement. (WET) Unit: °C
:? Temperature Standard uuc Erfor Uncertainty
. Setting Reading Reading ()

A

8 30.0 29.995 29.8 -0.195 0.20

g 35.0 34.990 34.8 -0.190 0.20

& 40.0 39.985 39.8 -0.185 0.20

7 Temperature Accuracy in the Measurement. (DRY) Unit : °C
“_j Temperature Standard uuc Etibi Uncertainty
e Setting Reading Reading (£)

-

D

N 30.0 29.995 29.7 -0.295 0.20

o))

Ly 35.0 34.990 34.7 -0.290 0.20

5 40.0 39.985 38.7 -0.285 0.20

N

S Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
i Humidity Standard uucC EifoiT Uncertainty
2 Setting Reading Reading (+)

fz'_ 30.0 29.995 29.8 -0.195 0.20

3 35.0 34.990 34.8 -0.190 0.20

‘;“ 40.0 39.985 39.8 -0.185 0.20

’; Note :

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

o=

“; Measurement Uncertainty

WOD 8Ler

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

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

— End of Certificate -

SP-FM-04-15 REV.0
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ot CALIBRATION AND
nln DIMENS:ONAL MEASUREMENT

Certificate of Calibration

0 Certificate Number : SPR24080586-3 Page : 1 of 3

OO

Customer : 8.P.S. CONSULTING SERVICE COQ., LTD.

\J
A

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

1S8U0]

Bangkok 10900

M
o Ea'.“r! A

= Equipment Name . Area Heat Stress Monitor
“ Manufacturer : Quest Technologies

i Model . QUESTemp 36

5 Serial Number : TKE0B0012

; ID. Number : RO9

Al

Environmental Conditions

) 02l

. Ambient Temperature : 23°¢T 29% Received Date : 30 Aug 2024
__“ Relative Humidity : 50% T15% Calibration Date + 30 Aug 2024
i Location of Calibration : In-Lab Recommend Due Date ;30 Aug 2025

Calibration Procedure : SP-CPT-04-13 Date of Issue : 31 Aug 2024

12l
194

Method of Calibration

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

€6T (299)

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

2 PP

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

consensus standards. The result reported herein apply only to the calibration of the item described above as

[ALEE G

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

@1 MMM

System (Thailand).

m
M

(CRIRAELY
£z =

Calibrated by : Ms.Apinya Pinyo Approved by

Calibration Officer ( MF-PFE’YOL” Topart )

Authorized Signatory

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

Certificate Number : SPR24080586-3 Page : 2 of 3

Reference Standards

r_ Equipment Name Model Serial No. Certificate No. | Due. Date

& Humidity Chamber TH-80S N/A SPR24020149-7 | 23 Feb 2025

5‘ THERMO-HYGROMETER 5020A A4T046 QR24-0167 26 Jan 2025
Traceability

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

iueyjunyled

Quality Reborn Co., Ltd

9) |2l ( puejieyl ) ozrel

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration

1D LINE : [ECT17025

o

{0

:r\g Certificate No. : SPR24080586-3 Page : 3 of 3
=

8 Temperature Accuracy in the Measurement. (WET) Unit: °C
P

=3 Temperature Standard uuc Ettit Uncertainty
UE Setting Reading Reading (+)

=

g‘ 30.0 30.020 30.2 0.180 0.20

UC3 35.0 35.022 35.2 0.178 0.20

Qo

o 40.0 40.016 40.2 0.184 0.20

5

= Temperature Accuracy in the Measurement. (DRY) Unit: "C
=

3.

= Temperature Standard uuc By Uncertainty
A Setting Reading Reading ()

(=

s

N 30.0 30.020 30.1 0.080 0.20

: 35.0 35.022 35.1 0.078 0.20

§ 40.0 40.016 40.1 0.084 0.20

o

=3

S Temperature Accuracy in the Measurement. (GLOBE) Unit: °C
@

o~ Temperature Standard uuc B Uncertainty
= Setting Reading Reading (+)

8

0 30.0 30.020 30.1 0.080 0.20

W

'y 35.0 35.022 35.1 0.078 0.20

M

> 40.0 40.016 40.1 0.084 0.20

(67 )

8.

%

= Note:

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

5]

=

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

=4
i

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

=
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CALIBRATION AND
DIMENSIONAL MEASUREMENT

Certificate of Calibration

Certificate Number Page: 1 of 3

. SPR24030285-3

Customer . S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,

Bangkok 10900

Equipment Name Area Heat Stress Monitor

Manufacturer Quest Technologies

Model QUESTemp 32

Serial Number TPEO70001

ID. Number : R12

Environmental Conditions

Ambient Temperature gaCt 2°C Received Date 19 Mar 2024
Relative Humidity 50% T 15 % Calibration Date 20 Mar 2024
Location of Calibration In-Lab Recommend Due Date 20 Mar 2025
Calibration Procedure SP-CPT-04-13 Date of Issue 21 Mar 2024

Method of Calibration

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

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

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

System (Thailand).

Calibrated by : Mr.Navaporn Uengseng Approved by

I

( Ms.Bussakorn Chaikaew )

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report
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Certificate Number : SPR24030285-3 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Humidity Chamber TH-80S N/A SPR24020149-7 | 23 Feb 2025
THERMO-HYGROMETER 5020A A47046 QR24-0167 26 Jan 2025
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Quality Rebarn Co., Ltd

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

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

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibrati .
ID LINE : IEC17025 esu 0 a I ra Ion
(9]
L
% Certificate No. : SPR24030285-3 Page : 3 of 3
=
- Temperature Accuracy in the Measurement. (WET) Unit: °C
-
=
f Temperature Standard uuc Error Uncertainty
£, Setting Reading Reading (+)
5
@ 30.0 30.012 29.9 -0.112 0.20
% 35.0 35.010 34.9 -0.110 0.20
o]
7 40.0 40.015 39.9 -0.115 0.20
2
3 . .
o Temperature Accuracy in the Measurement. (DRY) Unit : *C
Qo
= Temperature Standard uuc Eror Uncertainty
.; Setting Reading Reading (+)
= 30.0 30.012 30.1 0.088 0.20
= 35.0 35.010 35.1 0.090 0.20
e 40.0 40.015 40.1 0.085 0.20
-—'
Ell
o) Temperature Accuracy in the Measurement. (GLOBE) Unit: °C
=
© Humidity Standard uuc st Uncertainty
[“‘;” Setting Reading Reading (£)
=
E_‘s
. 30.0 30.012 30.1 0.088 0.20
Ls:; 35.0 35.010 355 1 0.090 0.20
& 40.0 40.015 40.1 0.085 0.20
=
=
=
2 Note :
5 The result of calibration was found accurate as show on date and place of calibration only.
o
= This Certificate is not certified for any commercial transaction.
5
<Nl
e
g Measurement Uncertainty
5 The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
é standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0
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& = S.P.S. CONSULTING SERVICE CO., LTD.

B & 7 goavnaleiu 24 aunwnaladiu umsaauva WAIATNT NFUNNY 10900
%z, ;i @‘b 7 501 Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak. Bangkok 10900

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

Heat R0O04
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : B32 Verification Date 12 February 2025
Brand Quest Technologies Ambient Temp. 24.5 OC
Model QUESTempO32 Barometric Pressure 1011 mmbar
Serial No. TPH050015 Relative Humidity 49 %

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB = 12.5 OC, DB=471 C, G=693 C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
12.5 12.6 -0.1 +0.5
Dry Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
47.1 47.2 -0.1 +0.5
Globe Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
69.3 69.2 0.1 +0.5

UUC* = UNIT UNDER CALIBRATION

Verified by Approved by

Ml Dol

(Mr.Adul Dangklc;m)

N | iy
LI

W

Lo,

(Mr Peera Detudom)
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& = S.P.S. CONSULTING SERVICE CO., LTD.

B & 7 goavnaleiu 24 aunwnaladiu umsaauva WAIATNT NFUNNY 10900
%z, ;i @‘b 7 501 Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak. Bangkok 10900

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

Heat R0O04
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : B33 Verification Date 12 February 2025
Brand Quest Technologies Ambient Temp. 24.5 OC
Model QUESTempO32 Barometric Pressure 1011 mmbar
Serial No. TPK120034 Relative Humidity 49 %

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB = 12.5 OC, DB=471 C, G=693 C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
12.5 12.7 -0.2 +0.5
Dry Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
47.1 47.0 0.1 +0.5
Globe Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
69.3 69.1 0.2 +0.5

UUC* = UNIT UNDER CALIBRATION

Verified by Approved by

Mol Dl

(Mr.Adul Dangklom)

\ _AVHy G,

(Mr. Peera Detudom)
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& = S.P.S. CONSULTING SERVICE CO., LTD.

B & 7 goavnaleiu 24 aunwnaladiu umsaauva WAIATNT NFUNNY 10900
%z, ;i @‘b 7 501 Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak. Bangkok 10900

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

Heat R0O04
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : RO4 Verification Date 12 February 2025
Brand Quest Technologies Ambient Temp. 24.5 OC
Model QUESTemp 34 Barometric Pressure 1011 mmbar
Serial No. TENO040005 Relative Humidity 49 %
Verification Module (Electronic Sensor Check)
Verification Module No. : 21 WB = @OC, DB = 47.1 OC, G= 69_.30C
Result of Verification : Without Adjustment
Wet Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
12.5 12.4 0.1 +0.5
Dry Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
47.1 47.3 -0.2 + 0.5
Globe Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
69.3 69.5 -0.2 +0.5
UUC* = UNIT UNDER CALIBRATION
Verified by Approved by Il"'. -~ AN, -

(Mr.Adul Dangklem)

A

\{Mr. Peera Detudom)
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& = S.P.S. CONSULTING SERVICE CO., LTD.

B & 7 goavnaleiu 24 aunwnaladiu umsaauva WAIATNT NFUNNY 10900
%z, ;i @‘b 7 501 Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak. Bangkok 10900

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

Heat R0O04
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : RO5 Verification Date 12 February 2025
Brand METROSONICS Ambient Temp. 24.5 OC
Model hs-32 Barometric Pressure 1011 mmbar
Serial No. MCD070035 Relative Humidity 49 %
Verification Module (Electronic Sensor Check)
Verification Module No. : 21 WB = @OC, DB = 47.1 OC, G= 69_.30C
Result of Verification : Without Adjustment
Wet Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
12.5 12.6 -0.1 +0.5
Dry Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
47.1 47.1 0.0 + 0.5
Globe Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
69.3 69.4 -0.1 +0.5
UUC* = UNIT UNDER CALIBRATION
Verified by a\W\ [[mm\( om Approved by Il"'., - ‘ /
(Mr.Adul Dangklc‘)‘lm) (I}?f,llr. eera Detudom)
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Heat R0O04
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : R0O6 Verification Date 12 February 2025
Brand METROSONICS Ambient Temp. 24.5 OC
Model hs-32 Barometric Pressure 1011 mmbar
Serial No. MCD070028 Relative Humidity 49 %

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB = 12.5 OC, DB=471 C, G=693 C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
12.5 12.7 -0.2 +0.5
Dry Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
47.1 47.0 0.1 +0.5
Globe Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
69.3 69.5 -0.2 +0.5

UUC* = UNIT UNDER CALIBRATION

Verified by Approved by

Mol Dbl

(Mr.Adul Dangle;m)

\

M

(‘Mr Peera Detudom)
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Heat R0O04
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : R0O8 Verification Date 12 February 2025
Brand Quest Technologies Ambient Temp. 24.5 OC
Model QUESTemp 34 Barometric Pressure 1011 mmbar
Serial No. TEH090208 Relative Humidity 49 %

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB = 12.5 OC, DB=471 C, G=693 C

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
12.5 12.3 0.2 +0.5
Dry Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
47.1 47.3 -0.2 +0.5
Globe Probe Temperature Measurement
Verification Module Reading (OC) UUC* Reading (OC) Correction (OC) Tolerance Limit (OC)
69.3 69.4 -0.1 + 0.5

UUC* = UNIT UNDER CALIBRATION

Verified by Approved by

ol Dl

(Mr.Adul Dangklom)

\ A

(Mur. Peera De.tudom)_'
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Heat R0O04
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : R0O9 Verification Date 12 February 2025
Brand Quest Technologies Ambient Temp. 24.5 OC
Model QUESTempO36 Barometric Pressure 1011 mmbar
Serial No. TKE060012 Relative Humidity 49 %

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB = 12.5 OC, DB=47.1 C, G-=

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC)

Correction (OC)

Tolerance Limit (OC)

12.5 12.3

0.2

+ 0.5

Dry Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC)

R o
Correction ("Q)

. .. 0
Tolerance Limit ( C)

47.1 ar.1

0.0

+ 0.5

Globe Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC)

Correction (OC)

Tolerance Limit (OC)

69.3 69.2

0.1

+ 0.5

UUC* = UNIT UNDER CALIBRATION

Verified by

Al Dyl

(Mr.Adul Dangk tom)

Approved by

(Mr Peera Detudo.m)
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Heat R0O04
Heat Stress WBGT Meter Verification Report
Verification Data
Heat Stress WBGT Meter No. : R12 Verification Date 12 February 2025
Brand Quest Technologies Ambient Temp. 24.5 OC
Model QUESTemp 32 Barometric Pressure 1011 mmbar
Serial No. TPEO70001 Relative Humidity 49 %

Verification Module (Electronic Sensor Check)

Verification Module No. : 21 WB = 12.5 OC, DB=47.1 C, G-=

Result of Verification : Without Adjustment

Wet Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC)

Correction (OC)

Tolerance Limit (OC)

12.5 124

0.1

+ 0.5

Dry Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC)

R o
Correction ("Q)

. .. 0
Tolerance Limit ( C)

47.1 ar.1

0.0

+ 0.5

Globe Probe Temperature Measurement

Verification Module Reading (OC) UUC* Reading (OC)

Correction (OC)

Tolerance Limit (OC)

69.3 69.3

0.0

+ 0.5

UUC* = UNIT UNDER CALIBRATION

Verified by

]SN }\ \)ﬂmm am

(Mr.Adul Dangkl m)

Approved by

(Mr. Peera Detudom)






