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_Velocity (m/s) = - 4.09 - ~
Flow Rate (Qud) (m’ =) . - 0078 - 2
Actua) Flow Rate (m*/s) - - 0.068 - -
Carkem nio_’lﬂr (%) = - .11 - -
Oxygen (55) = - 208 - -
Ol Mist (mg /) lsokinetic Infrured Spectrophotumctsic 0.3 - -
Method
Emssion Rate of (il Mist (gvs) = Cabeulane <0.001 - =
W
= Flow Rate (@) uasFanaomardnoufiouiienudu 1 wisone win 760 } gl 26 Foa Azt
Anneg’ = tsEmasensagnanssn da darninanesnsdmhlumnaiisnesansnlam wa. 2549
Annmig™ = anmpumETIEunTie Tl Ay lwsanslae e gilviion (o afii 1)

vt Todu Tno aalaluitd mafs e (na. 2562)
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FWNUHANTTIATIIVAMATHEINAIINURDS
Twsanas . Tssumasuusesdsbudauergidon fuifudedne - 18 nqunA 2566
L L risgaamnganiumiyd SuRTudaeen 19 mounag 2566
dumwundd danentuniyd Svimisiugd Nitirasi 19-31 WAL 2566
Joogani vem Todu Iny oalaluiin Anahs i fufimenmisin ;2 Dquinu 2566
Hiuietng wsEsan i (1-011-#-8714)
vt wafiea. routnRs wedla duin
" . o Dust Collector No.1 AnnmIgIu
windimad i | Sdiuieda Gt
Inlet Outlet 68 [21
aiudede . - 13:50-14:38 13:50-14:38 = g
Height m, s 10,0
Diarnater am, 800 $0.0
Barometric Pressure mmHg 754.56 = ‘?;5_4.56
Absolute Stack Gas Presture mimtg - 751.91 ) 154.75
Dry Gas Meter Temperature £ - 340 365
Stack Temperature € - 112 850
Waisture L] = 389 315
Veloclty m/s - 1717 1208
Flow Rate (Qsd) me 6353 6155
Actual Flow Rate mis 8632 T.688
Carbon Digxide ki - 0.5% 085
Coegen 9 201 197
Total Suspended particulate meg/m? Isokinetic Gravimetric Method 6.1 47 320 28
WS, EPA Method 5)
Emission Rate of Total § ded afs Calculate 0.039 0.029 - | 0z0
particulate
(Owide of Nitrogen ppm | Vacuum Flask Colodmetric Method 3 2 200 | 135
(U5, EPA Method 7) |
Emission Rate of Onide of Nitrogen (753 Caleulate 0036 0,023 - 018
Sulfur Dioxide Ppm Micget Titrimetric Method <01 <04 60 20
Impinger {ULS. EPA Method 6)
Ernission Rate of Sulfur Dicxide 9/ Calculate <0.001 <0.002 . 4.037
Hydrogen fluoride maim? Miclget lon Chromatographic Method <0.01 <001 - b
Impinger (LS. EPA Method 26)
Emission Rate of Hydrogen flucdde a5 Caloutate <0001 <0001
Hydrogen chloride magim? Midget lon Chromatographic Method 005 0.00 160
Impinger {115, EPA Method 26)
Ermission Rate of Hydrogen chiodide o/s Calculate <0.001 <0.001
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st . Tam Budmegind Juflitudadne ¢ 18 wequne 2566
Féilamans : wadsEnauntsgRamnsandundyl Suiltudede - e WEHIAL 2566
Fruavused Srnentuniiys Tmiasiugt fuifiwesisd o 19:31 mqunin 2566
Kadaani ¢ vidn ladu lny ealaluiin Ay daifm Tufteenswen ;2 fguin 2566
fifudsatha ¢ wwmnsead dadl
) Uhin ea fioa. poutais wodla diia
Dust Collectar No.1 AR
wsilimod wihw | Sifudsed el

Intet Outlet [1] [2]
viaiiuiade U . - 13:50-14:38 13:50-14:38
Helght m. - . - 0o
Diameter cm T m 90.0
Baromelric Pressure ) mmHg T54.56
ibsoiule Stack Gas Pressure iy e TE4.T5 =
Dy Gas Meter Temperature 'C - . 36.5 . =
Stack Temiperatuse b o 850 -
J‘oisnnle % - - 369 3.15 e =
Vielocity ms = - 1717 1208 - -
Flow Rate (Csdl) s = 6353 6155
Actual Flow Rate mifs 8632 7688
Casbon Dioxide % - . 0.5% 0.85
Oxygen % . : 20.1 19.7
| Aurminum Fume meg/m? lsakinetic P Method 09077 01331

(LS. EPA Mathod 29)

Emission Rate of Aluminum Fome o - Caleulate 0.006 =0,001 - -
VIR

- wliruosdainifld PG

- Sanlidowmiie 1.285 kg/day

- BRIINER: 15,850 kofday

- Flow Fate (05d) wpsfsrmainmaianafioufinsi 1 ussemn wls 760 Sefwaidien upsguugl 25 pwmeniun HanTivii
amemen = Ussmamsvsasgeatuna 3o B iaiuluanmisswnoeanyinlssny wa, 2589

1 3 - £ i
!iuﬂm_\rlu"'? = s ieTEianEuR leamislas @ iauwen afad 1)
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druamunii dunentuniyd Swladsiug Ruifiened c 1931 wounnu 2566
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— Dust Collector No.l AnnasgI
winiwed wihn | Shiuiaedn AFhemie
Inlet Cutlet [1) [21
vnniuRIEdT i = - 13:50-14:38 13:50-14:38
Helght m, - - 100
Diameter om, 800 S0.0
Barometic Pressure mmHg ; I s 156,56 15456
Absolute Stack Gas Pressure i - . | e s ~ | =
Dy Gas Meter Temperature C . - ) w0 365 - -
Stack Temperature c - 112 B5.0
Maisture % - - 389 o 315 - -
Velocly ms . . 1717 12.08
Flow Bate (Ostl) m'/s £353 6155
Actual Flow Rate mifs 8632 7.688
Carbon [ioxide % - - 053 $.85 - -
Cheygen % - - 20.1 197
Carbon Monaxide ppm Gas Bag Hon-Dispersive Infrared 13 43 690
Detection Method
. (U5, EPA Method 10)
Emission Rate of Carbon Monoxide B's - Calculate 0,095 0.030 )
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sa89uHAan SIS ITIAMA M INIARINUBY
Trans : 'l‘!amuunwumzuﬁnﬁumunsﬁilﬁun Suihiudaotae 18 MEAAL 2566
Hidstasans f wnUsanaumﬁqnawnuunﬁuwiq? Auffuietn - 19 nquniey 2566
dumoa dnnaniuniyi im"mﬂmmp Fuitieswd 19-31 npennas 2566
fasitnganin V3 1ofu I oolaluiiv mais Sim Fueonswnu 2 Iquou 2566
fiftughatia gz i (3-011-7-8714)
38 e fliea. roudeis wadda diim
. ia Dust Collector No2 AnAsEIY
wniined wiw | Aliudaagie Fnasred
Inlet Outlet nl @
A niuEat u 3 - 12:00-12:48 12:00-12:48
Hesight m, - - 10.0 - -
[Hameter om. B4.0 100
Barometric Pressure mmtg - = T54.56 T54.56 -
Absolute Stack Gas Pressure mmg - - 153.85 750.75 = H—_
Dy Gas Meter 'c - 323 364 -
Stack Temperatire & 29 122
Moisture % 405 329
Velocity mds 038 T.68
Flow Rate (0sd) ms 2990 8370
Actual Flow Rate me 5189 6031
Carbon Dioxide % 1:05 217
Oxygen % - - 194 (RA
Total Suspended particulate malm® Isakinetle Gravimetric Method 81 5 370 a0
(LS. EPA Method 51
Erission Rate of Total Suspended s - Calculate 0024 o022 0.335
particulate
Oride of Nitrogen ppm | Vacuum Flask Colonimetric Method 4 2 200 | 175
(5. EPA Method 7)
Emission Rate of Owdde of Mitragen ols = Calgulate 0023 0018 . 05;
Sulfur Dioxide ppm Midget Titrimetric Method <01 <041 60 | z0
Inpinges (LS. EPA Method 6)
Emission Rate of Sulfur Dicwicke o - Calculate <0001 <0.001 o
Hydrogen fluoride mg/m? Midget lon Chromatographic Method <001 <01
Impirger {LLS: EPA Method 26)
Emlss?nﬂa"iuf Hydlrogen fllonide s : Calculate <0001 <0.001 L
Hydrogen (;\Lo.ude mg/m? Midget lon Chromatceraphic Method 041 0.02 160
Impinger {LLS. EPA Method 26)
Ernission Rate of Hydrogen chlosde o's - Calculate <0.001 <0001

FI210-LA01-02-22/NRZ 300

-u%ﬁ’n 10d.W.109. ADUTINN WaTId NN

5:; £ S.P.S. CONSULTING SERVICE CO., LTD.
%q . ? Soi Phaholyothm 24, Phallnlyolhin RO- Jdompol, chalucnal ‘:n“nk:kl‘:‘ﬂz?]g

el : (662) 939-4370-72, Fa : (662) 5134221, E-mall : WIW.SSCON,£OM

Ref. No, A350-A351/05/23
T9/1/66

Repodt Ne. 2305/551

TIUHANTIIATITIANATNEINAR DY

WanWg ¢
e x

- ilpusainmdtd 1P

- gt 2,327 kotday

- Bminside: 37,007 kefday

- Flow Rate (Qsd) wastBirnsmamdnsnaioufineidu 1 warma wio 760 Tafamiion usegumgl 25 siiadua fanmsud

dumsgnd” = AR g dos dwumdnBnasmmdedlusnsitssrweensinls na, 2569

= . x aod P

ﬁmmsm”; = WIWIEMATTIENUNTTRAT i 11lan

i adu Wne aalnliid mafs 1in (nn. 25620

(s it 1)

2

wansEnTIATsi s nensiotilihns ek

v iueanmniansifonnsbulabliueygnsemdindusiednudding
| — =
tunasraymrimd Aardin) (uwrananTA sy
3011-9-0010 011-n-B0H2
Wil ed graunuioined
/.8h s 46 0%, 06, bt
-------- End of Repart - - - -~ - -

FI210- 110102 22/0R2301



U3HN 1F.N.1DF. ADUTRRY 1HBdNE NNG W
g Es P.S. CONSULTING SERVICE CO., LTD.

% Ilﬂ?‘il’“ njamnT 10900

ﬂ% ? Soi Ph&nnlycmin 24, Pnanat;rnlliln Ra Jompedl, Chatuchak, Bangkok 10900
LT} Tel ; (662) 939-4370-72. Fax : (662) 513-4221, E-mall ; salo@spscon.com.. wiww.spscon.com
Ref, No. A350-A351/05/23 Repoft No. 2305/551_1
TG0
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T o s B il Suilfvdaadn - 18 nqunien 2566
Hétlasams ¢l wnnummﬂmwmmnuumﬂ Juilludmedn - 1o WAL 2566
Fruamunsi unaniiuniiF Sudalntug Fuitiesed - 19-31 ngwiia 2566
Maﬁena o B 1eBu ve salaluiind e ditm Juitoanswan .« 2 Tiounu 2566
fifudants . wpEnsza il )
Uit wafiea. roudnRs wedla dufa
e e | SRR it Dust Collector No.2 AnrAsg
Inlet Outlet [ | @
vaniuiiege u. - - 12:00-12:48 12:00-12:48
Height | m - | 100 - -
Diameter “om. 8.0 100
Barometric Pressure mmHg . - 154,54 T54.56
Absglute Stack Gas Pressure mrrm; 75335 o 75475
Dry Gas Meter Temperature [ - 323 64
Statk Temparature o - - 219 122
Maisture B % - - 409 329
Vilocity mfs - - 9.36 T.68
Flow Rate (Qsd) mfs 2990 4370
Actunl Flow Rate m/s 5.189 6031
Carbon Dicxide k. - - 105 217
Cneygen % - = 194 177
Aluminum Fume g Bakinetic ICP Method 3222 01962
(1.5, EPA Method 29)
Ernéssion Rate of Aluminum Fume /s - Calculate 0.001 0.001

W
- alinveniaimdiild LG

- SamimnlE@aomis 2327 ke'day

- Brginsiine 37,007 ky/day

- Flow Hate (Qsd) unsvinnamarndnrnnfinfinuiu 1 usanne wis 760 Tafwmitien use il 25 i weniion Fanvisu
a'm'msg')u“' = tHENTANIEN TR T e dmusdinnapa s daudivanefssussans ity wa, 2549

= x T B = -

yi'nﬁmpum = WRTETUARITRHIUATY Temied s bt (v afait bb)
17350 0%y In aslalidivl aafia 917 (e 2562)
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Tasanns . T aniud it fufufietar 18 weuniAa 2566
ddilaganas 2 wnu'sznaunns_mmun-ﬂunuwws Tuidudnin . 19 nqunihg 2566
fuamuesi Funentumiyd Sadnstug Juifieyed ;1931 woumey 2566
Haritatgnin <V lofiu Ty palaliiv s e fuiteensiesy ¢ 2 Rguiou 2566
ffuinatii ;e seaed .
uidn A iioa. noutafis wedla e
yniiiaed i | Fhiudasdi FEhae b ikl b b
Inlet Qutlet [1 [21
] u 2 - 12:00-12:48 12:00-12:48
Height m, - - - 10.0
Diameter om. Ba.0 100
Barometnc Pressune mmHg - - 754,585 754 56 |
."E'.".'f“l”‘e Suck.ﬁarﬁemre mmig - - T53.85 754 75— - -
Dry Gas Meter Temperature € - . 323 364 = =
Stack Temperatuse 'c - - 21% 122
Maisture % - - 4.09 n
velocity ms - - 536 168
Flow Rate (Qsd) ms 2990 8370
[Kctist Flow Rate m7s 5,189 6.031
Carbon Dicelde % - - 1.05 217
Croygen % £ i 158 177
(Carbon Monoxide ppm Gas Bag Non-Dispersive Infrared 95 48 6590
Detection Method
{L1.5. EPA Methad 10)

Emission Rate of Carbon Monoxide s . Calculate 0.033 024 ]

“'Il"llll.“q .

- wilmvasdemRaild: LPG

-Fasnstedondis 2327 kefday

- BRI TIHAR 37,007 ke/day

- Flow Rate (Qsd) wnsaBinasmssimanifofnndiy 1 visna wls 760 Tafamsvson wargumgl 25 pirveaiden fannsuk:
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TIBUHANTIATISRAMNINEINADINUdDS
Thsamis ¢ Tnrnmnemarsirbuduesgido Juifuiiot 18 nowm 2566
Flilesing wAlsEnsurIgsamnsuntumdyd JuRuiadia 19 WEmP 2566
Frumuesi dnantundyd Swdmistug Tuiiasied 15-31 wiepunian 2566
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VSV (0.7 108, mowdnhe wadia difa
” Dust Collector No.3 ANARIETY
winiimed wiw | Fhiuisedn Aol
Inlet Qutlet 111 21
nanfuieina u, s « 10:30-11:18 10:30-11:18
Height m, . 100 -
Diameter om. 85.0 #0.0
Barometric Pressure mmHg - - 754,56 750.56
Absolute Stack Gas Pressure kg - - 75312 75593
DrI_Ggs Meter Temperature b - - 325 355
[ stack Temperature ji - - 122 108
Maisture k) . - 4.67 27
Velocity m/s = = 7.94 21.78
Flow Rate {Ced) i 3212 081
Actual Flow Rate mis aspr | b | |
{Carbon Dioxide H . - 078 1.12 -
Coygen % - - 19.8 193
Total Suspended particulate g/ Isokingtic Gravimetric Method 84 30 320 33
(U5, EPA Method 5)
Emission Rate of Total & s - Calculate 0oz 0031 0,265
particulate
(Cride of Mitrogen ppm | Vacuum Flask Colorimetric Method 2 1 200 17.5
U5, EPA Method T)
Emission Rate of Owxide of Nitrogen s - Calculate Gz 0.020 0.268
Sulfur Clowide PRM Midget Titrmetric Method <0.1 <01 60 20
Impinger (L5, EPA Method 6)
Emission Rate of Sulfur Dioxide ey - Calcutate <0.001 0,003 0,002 |
Hydrogen Ruoride mg/fm? Micget lan Chromatosraphic Method <0 <001
Impénger (U5, EPA Method 26)
Emission Rate of Hydrogen fluoride s - Calculate «0.001 <0.001 |
Hydrogen chloride ma/m? Midget lon Chromatographic Method 0az 004 160
| Impinger U5 EPA Method 26)
Emission Rate of Hydrogen chioride s - Caleuiate <0001 <0.001
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Tasans o G gl Juihfufadi ¢ 18 wqemen 2566
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fifuaadn wmszad il
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VaNfUAIDE [T - 10:30-11:18 10:30-11:18
Height m, . - 00 . -
Diarmeter om. B5.0 0.0
Barometric Pressure rrmHg 754.56 75456 J B
Aol Stk GasPresswe [ meig] - 512 15593
Dry Gas Meter Temperature T . . 325 155 - -
Stack Temperature o 3 122 108
| eisture i % = a67 219
Velocity ms 794 2178 =i >
Flow Rate (Gsd) mre 3212 10:481 B
Actual Flow Rate ms &507 13859
Carbon Disxide % 0.78 112
Oxygen % 198 193
Alurminum Fume mgim? | lsokinetic ICP Method 03013 0.0967
(US: EPA Method 29)
Emission Rate of Aluminum Fume ofs Calculate 2.001 0.001
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Intet Outlet a1 | @2
afufet [ : - 10:30-11:18 10:30-11:18
Height m - - 10.0
Diarmieter i cm. B5.0 90.0
Barometric Pressure mmHg 754,56 | 754.56
[Asolute Stack Gas Pressure | mmbig B 75312 755,93
[ry Gas Meter Temperature K - 325 355
Stack Temperature C - = 122 108
:‘I.'to.sture %__ . a67 79 !
Veloclty mis . - T84 21T
Flow Rate (Qsd) mfs 3012 10481
Actual Flow Rate m/s —_ 4507 13859
Carbon Digride % 0.78 112
Cooygen % - - 19.8 19.3
Casban Monoxide ppm Gas Bag Nan-Dispersive Infrared 305 133 690
Detection Method
{LL5. EPA Method 100
|Ermiission Rate of Carbon Monoside o Calculate 112 1.60
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AU u . - 10:50-11:38
Height m . - 160 =
Ciameter cm. 390
Barometric Pressure mmiig . - T504.56
Absolute Stack Gas Pressure nMT‘ﬂ_'iz | - T54.60
Dry Gas Meter Temperature e - - 30
Stack Temperature C - - 48,0 2
Malgture % . - 311
Velocty mis - - 6:29
Flcw Rate (0] s 0676
Actual Flow Rate s 0.752 I
Carbon Dicwice % - = .06 -
Cheygen k. = - 29
Total Suspended particulate mg/m?|  Isakinetic Gravimetrle Method 9.2 /s 110
(U5 EPA Method 5)
Ernissicn Rate of Total Susperided o5 - Calculate 006 0056
partculate
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Apsolute Stack Gas Prossure mmiy - 755.10 - - =|
Dy Gas Meter Temperatite e 335 = =
Stack Temperatute G - - 420
Ioisture o - - 2558
Velacity my's - - 1353 -
Flow Rate (Qsd) mts 0264
Actual Flow Rate s 0289 B
Caron Diewide % - > 006 — [ = )
Cuygen o i : 09
Total Suspended particulate ma/m?|  Isokinetic Gravimetric Method T4 400 115
(U5 EPA Method 5)
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Drameter o, 220
Barometric Pressune mimig - - T54.56 -
Absolute Stack Gas Pressure mmig i - T54.664 = -
Dy Gas Meter Ternperature ¥ o - 315
Stack Temperatine i2 - 360 -
Maistuire % - 299 = |
Velocity w’.‘.- C 103
Flow Rate (Qsd) ms 0248
[Actual Flow Rate s 0.267
Carbon Dicxide % - 0.04
Choygen L - 209
Total Suspended particulate m/m? kickinetic Gravimetric Method 39 400 110
(U5, EPA Method 5)
Emission Rate of Total Suspended o Calculate o0 - _GE
particulate
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RRiuRTatT - 14:40-15:22 R
Height m 160
Diameter o, 20 B
Barometric Pressune mmHg 754.56
Absplute Stack Gas Pressure mimHg 755.41
Dy Gas Meter Temperature h T 35 -
Stack Temperatiire ¢ 420 =
Maoilsture % 330
Velocity m's 1859
Flow Rate {0sd) m'/s 0518
Actual Flow Hate m’,’; 0570
Carbon Diowide % .06 B _- i
Cheygen % = 200 -
Total Suspended particulate me/m?|  lsokinetic Gravimetric Method 19 400 110
{LL5, EPA Method 5)
Emisshon Rate of Total Suspended s Caleulate 0.001 0056
particulate
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Diameter cm, 220
Barometric Pressyse mmiHg T54.56
Absolute Stack Gas Pressure menkig 75519
Dry Gas Meter Temperature C 345
Stack Temperatuwre T 450
Moistiire % 312
Velocity m/s 16.82
Flow Rate (Qsd) m/s 0577
[Actual Flow Rate m/s 0.640
Carbon Dioxide % .06
| Crygen 5 209
Total Suspended particulate mg/m®|  Isokinetic Gravimetric Method 36 400 110
(LS. EPA Method 5)

Ernission Rate of Total Suspended s Calculate 0.002 0,056
particulate
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Annasgu
vnilinad i | Sliuiaine Al Heat Treatment (T5) (Outlet)
[1] 21
aRniuiaag u - 16:10-16:58
Helght m. 225 =
Diameter om. 105
Barometric Pressise Hg - 754.56
Absolute S:a:k_s&; ;!essure mmHg o 75866
Dy Gas Meter Temperature € 363
Stack Temperature € 45,0
Moisture % am
Velocity mis 224
Flow Rate (Osd) e B no1s
Actual Flow Rate [V 0019
Carbon Dioxide % 2483
Oryzen % 3 20.3
Total Suspendad particulate mg/m?| Isokinetic Gravimetric Method 39 35
(U5, EPA Method 5)
Emission Rate of Total Susp i g% - Calculate {01,001 000027
particulate
(Cridde of Mitragen pRm | Vacuum Fask Colofimetric Method 2 200 175
(U5, EPA Method 7)
Eméssion Rate of Cadde of Nitrogen g% - Calculate <0.001 000028
Sutfur Dioxide Fpm Midget Titrimetric Method <01 60 20
Impinger (L5, EPA Metkiod 6)
Emission Rate of Sulfur Dicside 85 s Calculate <0001 0.00004
(Carbon Monexdde ppm Gas Bag Nan-Dispersive Infrared 24 690
Detection Method
(L5 EPA Methad 100
Emission Rate of Carbon Monoxide 9/s - Calculate <0001
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- Toluene - Personal Pump No. BO7 - GC/FID

- Rotameter No. BO4
- Methyl Isobutyl Ketone (MIBK) - Personal Pump No. B30 - GC/FID

- Rotameter No. BO4
- Hydrated Magnesium Silicate as | - Personal Pump No. B26 - Spectrophotometer

Silica

- Rotameter No. BO4

- Zinc Oxide as Zinc

- Personal Pump No.
- Rotameter No. BO4

- Inductively Coupled
Plasma (ICP)

- Methylene Chloride

- Personal Pump No.
- Rotameter No. BO4

- GC/FID

- Phosphoric Acid - Personal Pump No. B12 - lon Chromatography (IC)
- Rotameter No. BO4
- Sulfuric Acid - Personal Pump No. B49 - lon Chromatography (IC)

- Rotameter No. BO4

- Sodium Hydroxide

- Personal Pump No.
- Rotameter No. BO4

. w3aslaifiudogng 13asflansaaiiaszvi
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- TSP - High Volume Air Sampler No. B31, B38 - Digital Balance
- PM-10 - High Volume PM-10 Air Sampler - Digital Balance
No. B21, RO1
- NO2 - NOz Analyzer No. BO1, B13 - NO; Analyzer No. BO1, B13
- SO - SOz Analyzer No. B0O4, BO5 - SOz Analyzer No. B04, B0O5
qsumwmmﬂmm]a‘m
- Particulate - Console No. BO1, BO5 - Digital Balance
- Pitot Tube No. B35, B47, B48, B49
- Al Fume - Console No. BO1, BO5 - Inductively Coupled Plasma
- Pitot Tube No. B35, B47, B48, B49 (ICP)
- HCl - Personal Pump No. B10, B40, B41, B76 - lon Chromatography (IC)
- Rotameter No. B03, B08
- HF - Personal Pump No. B10, B40, B41, B76 - lon Chromatography (IC)
- Rotameter No. B03, B08
- NO - Vacuum Gauge - Spectrophotometer
- SO, - Personal Pump No. B10, B40, B41, B76 -
- Rotameter No. B03, B08
- CO - Personal Pump No. B10, B40, B41, B76 - CO Analyzer

- Rotameter No. B03, BO8

- Alpha Alumina as Respirable Dust

- Personal Pump No.
- Rotameter No. BO4

- Digital Balance

- Velocity, Flow Rate

- Hot Wire Probe

- %0,

- Orsat No. B07, BO8

qumwmmﬁ“luﬁn'm\Ji:naums
- Total Dust

- Personal Pump No. B09, B12, B46, B49,

B73, B83, B89, B0
- Rotameter No. BO4

- Digital Balance

- Respirable dust

- Personal Pump No. B12, B35, B57, B65,

B68, B84, B86, B89
- Rotameter No. B04

- Digital Balance

- Al Fume - Personal Pump No. B35, B36, B68, B83 - Atomic Absorption

- Rotameter No. B04 Spectrophotometer (AAS)
- HCl - Personal Pump No. B43, B54, B81, B92 - lon Chromatography (IC)

- Rotameter No. BO4
- Oil Mist - Personal Pump No. B07, B09, B11, B49, - Infrared Spectrophotometer

B68, B73, B83, B0, B92
- Rotameter No. BO4

(IR)

- Potassium Hydroxide

- Personal Pump No. B83
- Rotameter No. B04

- Xylene

- Personal Pump No. B09
- Rotameter No. BO4

- GC/FID

IM/A001/ATAC/2023/JAN-JUN/CAL.DOCX

- Calcium Oxide as Calcium - Personal Pump No. B54 - Inductively Coupled
- Rotameter No. B04 Plasma (ICP)
- Calcium Carbonate as Calcium - Personal Pump No. B83 - Inductively Coupled
- Rotameter No. B04 Plasma (ICP)
- 2-Butoxyethanol - Personal Pump No. B12 - GC/FID
- Rotameter No. BO4
- Isopropyl Alcohol (IPA) - Personal Pump No. B57 - GC/FID
- Rotameter No. BO4
- Ethylene Glycol - Personal Pump No. B43 - GC/FID
- Rotameter No. BO4
- Acrylic Acid - Personal Pump No. B65 - HPLC/UV
- Rotameter No. BO4
- Heptane - Personal Pump No. B86 - GC/FID
- Rotameter No. BO4
- n-Butanol - Personal Pump No. B89 - GC/FID
- Rotameter No. BO4
- Cumene - Personal Pump No. B37 - GC/FID
- Rotameter No. BO4
- Ethyl Acetate - Personal Pump No. B68 - GC/FID
- Rotameter No. BO4
- Acetone - Personal Pump No. B81 - GC/FID

- Rotameter No. BO4

IM/A001/ATAC/2023/JAN-JUN/CAL.DOCX
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- n-Hexane - Personal Pump No. B35 - GC/FID
- Rotameter No. B04
- n-Propyl Alcohol - Personal Pump No. B54 - GC/FID

- Rotameter No. B04

- Calcium Hydroxide as Calcium

- Personal Pump No. B81

- Inductively Coupled

. \p3psiiofiudegne \3asiionsaatiamei
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- pH - - pH Meter
- SS - - Digital Balance
- TDS - - Digital Balance
- BODs - - DO Meter
- COD - - COD Reactor
- TKN - - Block Digestion
- Grease & Oil - - Digital Balance

- Rotameter No. B04 Plasma (ICP)
-n-Amyl Acetate - Personal Pump No. B57 - GC/FID

- Rotameter No. B04
-2 Ethoxyethanol - Personal Pump No. B89 - GC/FID

- Rotameter No. B04

- HF

- Personal Pump No. B07, B49, B57, B86,
B90
- Rotameter No. B04

- lon Chromatography (IC)

- Ethanolamine - Personal Pump No. B0O7 - HPLC/UV
- Rotameter No. BO4

- Perchloroethylene - Personal Pump No. B65 - GC/FID
- Rotameter No. BO4

- Ethanol - Personal Pump No. B92 - GC/FID
- Rotameter No. B04

- Diethanolamine - Personal Pump No. B68 - HPLC/UV
- Rotameter No. BO4

- Cyclohexane - Personal Pump No. B65 - GC/FID
- Rotameter No. BO4

szaudesluussennia

= Leq 24 hr, Loo, Limax
- syAudeITUNIU

- Acoustic Calibrator

- Integrated Sound Level Meter
No. ACO-B12, B18
No. CR-B10

svauidesluaaudsznaunis
= Leg 8 1, Ligs, TWA

- Acoustic Calibrator
- Integrated Sound Level Meter
No. ACO-B18, B29, B33, B36, B41

- Noise Dose

- Acoustic Calibrator
- Integrated Sound Level Meter
No. NMD-B11, B12, B13, B14, B15

o >,
sehuanudeulusaudsznaunis
- WBGT

- Heat Stress WBGT Meter No. B05, BO7,
B11, B12, B21, B25, B26, B28, B30

IM/A001/ATAC/2023/JAN-JUN/CAL.DOCX

IM/A001/ATAC/2023/JAN-JUN/CAL.DOCX




. U3tn 1od.i.Lad. Aoudais wadid e
% S.P.S. CONSULTING SERVICE CO., LTD.
7 24 0

% 1T M 10800
% TS0l Phaholyothin 24, Praholyotnin Ad.. Jompal, Ghatuchak, angkok: 1000
Tet (662) 9384370 {Automatic § Lings) Fic (662) $13.4221 E-mad sale@spscon com

-
maliuAnugNABILAIal High Volume Air Sampler

dayanys Calibrate . i
| High Volume Air Sampler vad ;o oBal l FuiiinTs Calibrate 2 14mwxo;;|
Blower Motor WUa% LooBa
Flow Recorder B¥ia/u L TISCH, Motel TE-5008X | R ;o8 %
{ Aceuracy + 2% Full Seale ) ! ANNAUMTIEIAA T 1011 b
nmnm_lhzi'nn‘aa ToRl1E0 AN TOs0 9 |
TapinaibBnmmnatouisamsnasgs fa Rgumgi 25 Bua wnchne 9 760 figd
wnges Velsd) = Vo ox P x  zo8  Temivm(ad) = Pnesmmedasmsnegy
1.333224 x 760 (T+273) Vi UBOAIRINAT P WsE T ume Calibeate
P = amaduusnmAYes Calibate (minbar)
T = gamgiinas Calibrate { °C)
| Calibration Method : Multipoint Orifice Flow Transfer Standard Maodel : TE 50254 | S/N:361l |
- 4 . o | todicated Fiowrate True Stallc Pressure | Actual Flowrale ‘ Actual Flunerale
LONANIINIEDULNYULATDINUDNIIRNIIVIA Prate - (i 11,0) # 7 i s Aruserd
| | Calibrate (0'/min) | $0@IFI N min )
@mmwmmﬂiumﬁmmﬂ — = o = e
| 13 51 a7 : 5004 58,1
| 10 4 5 | 50.1 | 9.0
7 a6 49 391 | 3.2
| 5 28 28 | e 26.7
daauidioy

CALIBRATION CURVE OF PM-10 AIR SAMPLER 0031

_-——— ”
[ f=1272¢- 7930 N
HRTIaREY

ACTUAL FLOWRATE (13w )

#iusnsma

| FLOW METER READING OF INDICATED FLOWRATE (113 fovia ) =
‘ (umieE e

wnrianiy @ @R TIn Calibetion Curve = 0,995 4 Flow Meter Reading = 4491 =+ 0.8 0'imin

& v - s
Aldnu  Flow Rate (ORT§TU) = 5O 1 /min $adu ABaUTURaAT Flow Meter Realing = 45 " fmin
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m3Uiuaugndanaias High Volume Air Sampler

Gayanti Calibrate B
High Valume Air Sumpler (wad : paz Fuilims Colibrate 14/05/2023
Blower Motor  1wag i maz
Fow Recorder a0 © TISCH, Model TE-5008X gampil E
{ Accuracy + 2% Full Seale ) ATHAULTIEIN A I 1011 mmbar
it undas 1 aETe Aring 50 %
Tamdurnas fisufiwmsnniy # Agungh 25 # AT 1rim 760 adina
R vmistd) = Wmox P % 206 Imﬁ\'m(gd.J = !.ﬁmu‘.lmn'mduwmmnmu
1383224 5 760 (T+273) Vin = ERIENAR P uas T aos Cilibte
= AVNEUTIHANAYE Calibrate (mmbar)
T = gumgilnue Calibre ( 'C)
Calibration Method © Multipoint Orifice Flow Transfer Standard Model : TE 50254 : S/N 3811 [
Indicated Flowrate True Statie Pressure Actual Foweate Actual Flowrate |
Plae (0 /min) (. H 0} 7 waw P uoz 7 uas P
Calibrate {1*/min) WwIg (0 min)
18 57 11.6 €7.5 66,0
13 51 aq 59.4 58.1
10 45 7.1 51.0 49.5
1 35 a7 8.2 574
5 28 | 2.8 | 302 9.5
daaudiny

CALIBRATION CURVE OF PM-10 AIR SAMPLER NOB32
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ACTUAL FLEWRATE {115/ rsin )
L3

FLOW METER READING OF INDICATED FLOWKATE (03/mim)

wneenaudY : @ RTOIN Calibvation Curve = 0.995 4 Flow Meter Reading = 44.83 % 0.8

@ldOu ¢ Flow Rale (103514) = 50 (°/min Gy fasUfuda Flow Meter Reading = 45 10/ntin
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mMUFuUAIMENADIATEY High Volume Air Sampler (PM-10)

. TEYANTI Calibrate |
PM=10 Air Sampler wad : w3l Fuiiims Caiibrate . 14/05/2023
Blawer Mator tad . wst
Flow Recorder 8Wa/94 ¢ TISCH, Model TE-5009 | gamgil L8 he
{ Accuracy + 2% Full Seile ) | ATWISULIIEINGA ©oo1o11 inibar
winnianlisdiata . 5820 mwdudaing ) %

TasfmnBnasmmadiouiansnes de dq@mqi 25 samitBen  uneRRTINuLIINNA 760 SaBwmnlian
onges Vi(ed) . Vmox P x o 298 Taofl () = dhomsemadsmasiegu
1338224 5 760 (T+273) Vi = Wneaemad Puss T v Calibete

P = FmuEuuIInAANE Calibrte (mmbar)
T = gwglivws Calibere ( “C)

Colibration Method : Multipoint Orifice Flow Transfer Standard | Mudel ¢ TE 5025A l S/N 3611 |
Indicated Flan rate True Stile Pressure Actual Fowrate | Actual Flawrate
Plate (" famin ) (in. 1,0) W T wie P o AT umer

Calitrate (0 /min} WA (0 Smin ) |

18 55 1.5 B7.1 65,8

13 49 BE 59.9: 58.8

10 41 18 50.1 48.0

1 a0 N aB2 | arna

5 25 28 | 30.2 2005
detpuiinu

CALIBBATION CURVE CF FM-10 ATR SAMPLER NORS1

LLE] r

I
= 1 17 0,858
et Rrm0os
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PUTEE TIPS POWEY FINOU Hwieg Py
PP~ i TS I i Y

ACTUAL FLOWRATE (3 uin )

LI I LR R TR I ] Q"'ﬁl'lmﬂa

FLOW METER REAING OR INDICATED FLOWRATE (13 /min)

(Wi wEgRu)

wnneieku ;@ RY 90 Calibrtion Curve = 0095/ Flow Meter Reading = 4190+ 08 fi'/min

0N Flow Rute (NM3§11) = 50 1/min Gau daadfudsd Flow Meter Reading = 42 i’ /min
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MalSuANHINAaIATaI High Volume Air Sampler (PM-10)
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Hayans Calibrate

: " BM-10 Alr Swmpler wid . paz i Callbrate 14/05/2023
Bluwer Motar wad 1
Flow Recorder D9/u TISCH, Model TE=5000 | qamgii 23 fo

| ( Accuricy + 2% Full Seale ) | Arvidasimnin L1011 wmbar |
mnmaalssduaias . 5814 arinudining ¢ 50 %
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TINFRI Vmistd) = Vi x P x 298 lowil Vingsd) = Lﬁmmmmﬂi‘ﬂnnzmﬂ‘sgw
1333224 « TBO (T4 ET;) Vm = Uhnasmnai p s T BouE Callbrsie
4 = ATRRLUTIINMATNE Calibrate (mmbar)
) T = i Calibaie { °C)

Calilivation Method @ My

Muodel @ TE 50254

Indicated Flowrate True Static Pressure Actual Flowrate Actual Flowrate

Mate

; (n*/min) (in. 1,0) T A Py T wae il
| Calitwrate (0" /min) | WIRTEM (0 fmin)
= - = S = _5?.1 e —
| 13 51 _99 [ 603 I 59.0
T P ETER X 9.4
o 7 B o a1 4.4 370 . 15.1
1 a 28 R 28__ 30-2_ 20.5
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CALIBRATHIN CURVE OF PM-10 AIR SAMPLER SO.B32
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FLUW METER REAUING CROISDICATED FLEWSRATE {03/ mi )

-
(et wEgan

woriyauiu 0 @ RY 90 Cilibation Curve = 0995/ Flow Meter Reading = 42,94 = 0.8 fi'/min

ATlENL . Flow Rute GRRsg) = 50 ' /min S0y #aaiuiem Flow Meter Reading = 43 f'/min

CALIBRATION REPORT

CHEMILUMINESCENT NO / NOy, / NGy ANALYZER

DATE : 14 May 2023 ]

BRAND :

[ ]

MODEL @

SERIAL NO.

Calibrator { Dilution System )

Brand TAPI

——

Calilsrated by

| Model 1700
Last Cal. Date : 04 August 2022 | Serial No. 1911
Heference Standard Gas
Standard Gas £ Nitrie Oxide (NO) ] Cylinder No. : DB36E192
Certified Date 1 20 April 2022 | Espired Date 1 20 April 2024 | Cylinder Conc. L 49,1 ppmi
CALIBRATING CONIITION
Pressure | 1011 ] mmhar Temp. g % RN
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Ser Point Expected Concentration Analyrer Response 2D Analyzer Response Slope
Zetw 0 -0,10 - a -
NO Span 400 399.7 -0.075 400.0 1.005
NG Span 400 400.1 0.025 400.0 1.008
APL Madel 2004 X0, Analyzer Check List
Test Values Observed Value Units Numinal Range
RANGE 500 PPB 500 stundard
STABILITY (Zero Gas) .1 PPE <2 with zero alr
SAMPLE FLOW 509 co/min 500 + 5
GZONE FLOW 78 ce/min 80 = 15
PMT 103.1 my -20. - 150
AZERO 93.9 mV -20 - 150
HVPS 674 W 420 - 900 constant
RCELL TEMP 50.3 ¢ 60 = 1
BOX TEMP 29.5 b 8- 48
PMT TEMP 7.2 e T2
MOLY TEMP 314.7 ‘e 35 £5
RCELL PRESS 85 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Cone 400 rrB 20 - 20,000
NOy Span Cone 400 FPB 20 - 20,000
NO Slope 1.005 - 1.0 + 0.3
RO, Slope 1.008 - Lo+ 0.3
NO Offser 1.1 my -20 1o +150
NO, Offset 0,7 my -20 10 1560
Stability at Zero 0.1 PPB <02
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

—————

{Mr.Adul Dangklian )

Approved by

e N e, AT IV |

(Mr.Feera Detudom )
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CALIBRATION REPORT
CHEMILUMINESCE

V() / NO, /S NOy ANALYZER

TATE ©

BRAND ;

MODEL :

V54N 19d.9.104. Aoudafe wadid 9iia

NO. SERIAL NO. m]
Calibrator {Dilution System)
Brand AP L 700
Last Cal. Diate 104 Anguse 2022 $911
HReference Standard Gas
Standard Gas : Nitric Oxide (ND) | Eylinder No. : DB36192
Certified Dute + 20 April 2022 [ Expired e 120 Apnl 2024 ] Cylinder Cone. 491 ppm

CALIBRATING CONDITION

Pressure mmbar Teump. 24.5 R

CALIBRATION SETTING

Span Initial Reading {Before Adj.),PPB Final Reading { Afrer Adj.),PPB
Set Point Expected Concentration Analyzer Response Dif Anilyzer Response Slope
Zero o -0.10 - 0 -
NO Span 400 309.8 -0.050 400.0 1.008
NOy Span 400 400.2 0.050 400.0 1.010
APL Model 200E NOy Analyeer Check List
Test Values Observed Value Units Nominal Range
RANGE S04 FFB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with Zero air
SAMPLE FLOW S04 ce/min 800 = 50
QZONE FLOW T8 cc/min BD = 15
PMT 103.3 mV -20 - 150
AZERO 4.1 my =20 - 150
HVPS BT5 v 420 - 900 constam
RCELL TEMP 50.2 c 50 =1
BOX TEMP 2.1 c 8- 48
PMT TEMP 7.3 jie T2
MOLY TEMP 315.3 ‘e 315:+'5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 = 30 constant
NO Span Cone 400 FPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope L.008 = 1.0 = 0.3
NOy Slope 1.010 = 1.0 = 0.3
N Offset 1.3 my -20ta +150
Ny Offset 0.8 my -20 w 150
Stuhility at Zero 0.1 PPE <(h2
Stability ar Span 0.2 FPB < 2 ppb @ 400 ppb span gas
—— ——

—
Calibrated by

{MrAdul Bangkbom )

Appraved by

N Vo W |

\ [ MrFuers Detuom )

¥ £5.P.S. CONSULTING SERVICE CO,, LTD.
E T 7 sonnnalibi 24 cunnnolody unrisnamg mevaio s 10900
%' P ll.s'dt'::!;:‘ssw)xrn?:nl > ‘im:lf\:xl.a::‘xr .’—13.\::\.\:::::
CALIBRATION REPORT
S0, FLUORESCENT ANALYZER
DATE 2 BRAND : MODEL
N, i SERIAL NO.
Calibrator { Dilution System)
Bransd LAP| | Mode! 1700
Last Cal. Date L 04 August 2022 [ Serial No, 1911
Reference Stundard Gus
Stancard Cias * Sulphar Divaide (S0, ) | Cylinder No, IADDBIASK
Centified Date £ 21 June 2021 | Expired Dute 221 June 2028 ! Cylinder Cone. : 50,0 ppm
Pressure mmbar Temp. b o % HH
CALIBRATION SETTING
Spun Initial Realing ( Before Adj. ), PPE Final Reahing: (Afier Adj ) PPB
Set Point Expected Concentration Analyrer Response sebnf Amalyrer Response Stope
Zem o -0.10 - o
S0, Span 400.0 400.2 0050 400.0 Lo11
APL Mudel 100E S0, Analyzer Check list
Test Values Observed Value Units Neominal Range
RANGE 500 PPR 0-500
SAMPLE PRUESS 287 m-Hg 25-35
SAMPLE FLOW BAT codmin 650 = 10
T 103.2 mV -20-150 with Zero Air
UV LAMP 30795 my 1000-4300
STR. LGT 61.8 PPE <100
DRE PMT 6.2 mV =50 - 200
DRK LMP 68.1 my -50 - 200
HVPS 872 v 550-900 constant
DUPs 2528 my 2500 + 200
RCELL TEMP 50.4 hi = 50 %1
BOX TEMP 29.1 ¢ 5-40
PMT TEMP 7.0 % T =20
30, Span Cone 400 PPB 20-20,000
50, Shope 1011 £ 1.0+ 0.3
S0, Dffset 21.8 my <250
Stability w Fero o1 FrB <0.2
Stability 01 Span o2 i 0.5% of reading (alwve 50 pph)
s ————

Calibrated by :

(MrAdul Dangklom

)

Approved by !

B |

u {Mr.Peern Petudiom)
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CALIBRATION REPORT

S50, FLUDRESCENT ANALYZER

235 Petchkasem 6372 Road, Laksong, Bangkae, Bangkok 10160

e,

QUALITY CALIBRATION CO.,LTD.

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.gcalibration.com U

Zmmi

i B 1 TR
CALIBRATION (049

1]

PATE : BRAND : AP MODEL : 100E
NO sewiaLvo. | s270 |
Calibrator {Dilution System )
Briwl CAPI [ Mot : 700
Last Cal. Date £ 04 August 2022 [ Serial No. 1811

Reference Standard Gas

Stancard Cis

* Sulplur Dioxide (S0, )

| Cylinder No. : ADDB14SK

Certified Dare

221 June 2021

| Expired Due + 21 June 2029

| Cylinder Conc. : 50.0 ppm

CALIBRATING CONDITION

Pressure Temp. °c % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPR Final Reading { After Adj.),PPB
Set Poing Expected Concentration Avialyzer Response FeDif Analyrer Response Slope
demo o 010 [+}
S0, Span 400.0 399.8 -0.050 400.0 1.006
API Model 100E SO, Analyzer Cheek list

Test Values Observed Value Units Nimninal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 286 in-Hg 25+35
SAMPLE FLOW 655 ce/min 650 + 10%
PMT 105.0 my ~20-150 with Zero Air
UV LAMP 3028.6 mv 1000-4800
STR.LGT 61.4 PR <100
DRK PMT 63.0 my -50 - 200
DRE LMP 57.7 mv -50 - 200
HVPS [:13:] v A50-800 constant
DCPS 2515 my 2500 + 200
RCELL TEMP 60.3 i 5021
BOX TEMP 29.4 % G-40
PMT TEMP 72 ‘v T+ 20
SO, Span Cone 400 PPR 20-20,000
S0, Slope LO0B - 1.0 + 0.3
S0, Offser 22,2 mv <250
Stahility at Zero o1 PR 0.2
Stahility at Spus 0.2 i 0,58 of reading (above 50 ppb)

|
Calibreated by , Approved by 1 | 4

(e Adul Dangklom)

U (MrPecra Detadom)

CERTIFICATE No : 23M2443
REFERENCE No : 68471-5

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

1 DIGITAL BALANCE

4 METTLER TOLEDO

S XSR105DU

3 B926859981

5 BA 10/62

H USED ITEM

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

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

: ATSAWIN Y.

s 10-Mar-23

"4

PONGHAK J.

5 16-Mar-23

; 10-Mar-23

PAGE ;| OF 2

QUALITY CALIBRATION CO,, LTD.

F=Gt)

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

10 REV (2
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7 sannuntuingﬁNEHnnlai\u -mmuunsglggaignmliﬂgu % & S.PAS. (;ONSULT[NG SER\”CE CO.. LTD.
7 Sot Prahaly: 24, Phasdiyoinin Rd. Jomped, Chatuchat Bangwok 10%00 () 7 4 VEMFRUAT AN 1 0R00
Tl : (66F) 93G-A3T0-F2, Fax : (G627} 5134201 Fmad - s dapuonn o0m. wiew Spicon com % Snl Prabalyoinin 24, Phanedyothia Ad . Jampol, Cratuchak. Bangkok 10900

2 e
. g n Tl (667} ATAIN-TE. Fo © (142) 51342

1 Emanl : salesrecon eom. i Spcon com

CONSOLE CALIBRATE DATA

CONSOLE CALIBRATE DATA

CONSOLE NO. : - BO1 ) CALIBRATE DATE : CONSOLE NO. : BOS CALIBRATE DATE : 16/05/2023
SERIAL NUMBER CALIBRATE BY ; CONSOLE CALIBRATE BY : 5PS
OF DRY GAS METER : ROOM TEMP. © o« SERIAL NUMBER ; 00007428 ROOM TEMP. © 25.4 k>
PRESSURE : . Hy PRESSURE : 758.31 mm.Hg
ORIFICE ORIFICE
G VB 40 VB 48 VB 55 VB 63 VB 73 VB 40 VB 48 VB 55 VB 63 vB 73
alue
K OF Orifice 0.1765 0.3090 0.2022 0.4278 0.5310 kO Orifice BEAREY Sy Ly UAZTG sl
PR — [ Cat Tume I o ” T 5 " N = =
) 20 14 10 8 8 (min.)
{min.) . 0, la'accic A . —
- — . B — | V. Cal.
Vin. Cal. 158.0 191.0 1316 151.0 143.6
: 158.0 191.0 131.0 152.0 140.0 (Liters)
(Liters) i TR (E— - .
Temp. Meter 25.0 25.0 25.0 26.0 28.0
i 23.0 24.0 24.0 25,0 25.3
£€) An T ==
AH 7 q 7.2 19.9 18.9 40,6 62.7
71 19.8 20.1 122 4.1 fmm L 0) B
{mm.H 0) Vi, Cal (std. )
Vin, Cal (s1d.) P 157.8 180.9 131.6 150.8 143.7
158.8 191.6 131.4 152.3 140.4 . —
(Liters) | ] — . Van Qrtfee 157.6 193.1 152.7 142.2
Vin. Orifice ) ! i 130.5 52, 42,
(i 157.8 193.4 130.7 153.0 142.5 B P B e
Liters . Orifice( sid.
-~ - L J ! W 157.0 192.5 130.0 152.2 141.7
Vin. Orifice(std.) (Liters)
gy 157.8 193.3 130.6 152.9 142.4 . 0 T —
ELities = =k v 0.995 1.008 0,955 1010 0.987
¥ 0.993 1.009 0.994 1.004 1.014
Y Average 0.998
Y Avernge 1.003
AN 51.10 46.43 52.02 49,54 49.85
ﬂ}l‘ 50,62 46.08 52.24 51.27 50.65
A1 Average 49.79
AH_ Average 50.17
Remark © Fir Calibeation Facior ¥, scceptahle tolerince of individual valoes from ile averape i< & 0.02
Ry For Calibration Fagtor Y., piisble tol of individusl valises frivh the wveruge 1= = 0,02 For BH@ o it standand temperature and pressune , acceptable tolernce of individual values from the average s £ 5.1 uun!!zU

Accept Value of Y (Average) i 0.87 « y <1.03
For AH_, at standurd temperatire and pressure , acceptable tolerince of individual vlues from the average Is £ 5.1 mmH O

Accept Value of Au@mmuua s 467 6.4 (mmb,0)
Accept Value of ¥ (Averge) is 0.97 « y <1.03

A
Accept Value of ﬁ]{u (Average) is 48.7 = 6.4 {mmH:{])
A
Calibrated by © - A Approved by ¢ B
(Mr. Adul Dangklom ) {Mr, Peern Dietudom )

Approved by ©

— B, s =
(Mr. Adul Dangklom ) “ {Mr. Peera Detudom )



UIHY 10d.N.10d. ABUTEHY WadId :na

E
¥ = 8.P.S. CONSULTING SERVICE CO., LTD.
% 7 gouwnalody 24 suuwnaTodu usrssanwa weagdng njanme 10900
kK 7 Soi Phaholyothin 24, Phanolyothin Rd., Jompol, Chatuchak, Bangkak 10800
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Tel: (662) 939-4370 (Autgmatic 5 Lines) Fax: (662) 513-4221 E-mall: saletspscon com

PITOT TUBE NO.
TYPE OF PITOT E
COEFFICIENCE i

OF STANDARD PITOT

wwnasmsUSuiiisuaunaal Pitot Tube

B35 TuilSuiiia

16/05/2023
Type § i [ 25 C
0.99 AVIUAMUTIBIN A 758.31  mmHg

"o - - 1 3 1
dimaiuiioy Baad uandau

ame Cp(rest) = Cp(sted. ) (——AP) =
No(dr) et
o : Cpltest) = ddnlasindues pitot wbe I (oiia S ype)
Cplaid.) = drdin)ssAnuas Standard Pitot ube HlEhmandass (viriu 0.99)
(Ap)sd. = amusRdwvandy Wasnarmnds dsialan pin wbe TlEd
WaAn@ a8, mmi, 0
(. Ar) et = ANNUANAIBaIRNAN WA Ga3alne Pitt whe fidaans
ARy, mmH 0
_ﬁﬂ AUNEAY Cp 819890100 40 CFR., PL 60, EPA. Meth 2,111 5086,
wiee ¢ A Cplrest) Amanduld vindu 0.84 + 0.01
ALERIHAMSUTIHTU Pitot tube (Cp)
[ [ |  SideA T Side B
| Run No. AP Sd. | Ap . ' hp __
i i HZUJ Cp (test) o H,UJ . Cp (1est)
: 1 36 5.0 0.84 | 5.5-_-!— 0.84
T2 3.6 50 084 | 49 | 085
| 3 3.6 51 083 | 48 | 085
- 3.6 51 0.83 I 50 0.84
s - 36 | 50 | 084 | 50 0.84
& T 5.0 085 | 50 | 085
| 5 37 50 | 085 [ 5.1 0.84
8 3.7 5.1 084 51| o84
9 a7 T 81 | 0.84 5.0 0.85
I 10 a7 5.0 0.85 [ 50 | 085
Average | 3.7_ 5.04 | 0.84 5.00 0.85
i raliudiog PRIGTETT i~

. .
Wnanas upIndan

SR W)
wifii: iRTaN

U3HN 10d.W.10d. ABUTRN Wadd i

o Wien

 U3HY LDG. W.1BY. ABUAAI (WBTIF S1Ne
£5.P.S. CONSULTING SERVICE CO., LTD.
7 24 L

o i

n njunma 10900

7 Soi Phaholyothin 24. Phaholyothin Ag.. Jompal, Chatuchak. Bangkok 10900
Tel: (662) 939-4370 (Automatic 5 Lines) Fax; (662) 513-4221 E-mad sale@spscon.com

PITOT TUBE NO.
TYPE OF PITOT
COEFFICIENCE

OF STANDARD PITOT

wnasmsliuiisugunsal Pitot Tube

B47 Fuitliudiou : 16/05/2023
Type § anmnil E 25 & o
0.99 AIHAUUTIEIN A P 75831  mmHyg

dimaludiau : | anad usandan

d.
Cpliest) = Cp(sl’d.)\/ M

(Ar) st

gon: [
sl : Cpltest)
Cplstd. )
AP sud.
{ AP test
oo

FdunlseEnEung Pitot whe T (wiin S type)

FrdnlizAnine Standard Pitot wbe #lFTuwdnd 195 (v 0.99)
anmuand I aamnanuch daialan it wbe #ldi
WANE1E3, mm_ O

- - -
ArmuAnd IR N tlasninan daialan Pitor wbe fidaans
T mm O

AUNTIAD Cp dMBIA M 40 CFR., PL. 60, EPA. Meth 2,0 506,

WNoWMR A Cplest) foaaduld vy 0.84 £ 0.01
MuEMIHanTUTuLiisu Pitot tube (Cp)
[ Side A Side B
Run No. AP S, | AP ) Arp
: (mm 1 0) o) (mm H.0) o
T 36 ' 51 | o083 5.1 0.83
2 3.6 | 5.1 ' 0.83 T 5.0 084 |
; 3 3.6 5.0 0.84 5.1 0.83
' 4 ) 3.6 5.1 0.83 5.0 081 |
5 T 51 0.83 5.0 0.84
s R 5.1 0.84 5.0 0.85
| 7 3.7 5.1 0.84 5.1 0.84
| 8 3.7 5.0 0.85 5.0 085
9 3.7 5.1 0.84 5.0 0.85
| 10 3.7 | 5o 0.85 5.0 0.85
Average | 3.7 | 507 0.84 5.03 0.84
gimadiudiou diuiaana =

WgaRal waandan

I
WeiiT: aTgam
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? Soi Phahotyothin 24, Phahoiyothin Rd .
Tel (662) 939-4370 (Automatic 5 Lines) Fae: (B62) 513-4221 €-mail sale@spscon com

wa

1mm (0d.7.108. AEUTR WP TR
= s P.S. CONSULTING SERVICE CO., LTD.

tu 24

L lﬂﬁiﬂ?ﬂ'{ NIANKY 10000

Jompol, Chatuchak. Bangkok 10900

anasmsuiuiiguaunsal Pitot Tube

'lﬂ!.lﬂﬁﬂll um nm:m

fiusnana (\

PITOT TUBE NO.  : B48 Fuiiuidiou 1 |16/05/2023
TYPE OF PITOT  : Type § anmpil s G
COEFFICIENCE : 0.99 ANVAUUTFIINE 758.31 mmbg
OF STANDARD PITOT B il : agat uaundas
y T =
e Cpltest) = Cplsid) (o] e !
S (Ar) et
ﬁ i Cp(test) = ddligaAnives Pitet wbe T (uiia S type)
Cp(std.) = ddnlssAniuas Standard Pitot be 7lAmAnEE (0ihiy 0.99)
(Ar)y s, = awuanamaaRNeY dasnnamad FaiaTao Pitr whe AlHiy
WANG181, mmil O
(AP et = anmuandamaruEy dasvmannd diielan Pior wbe fdains
Aoy, mmi 0
'ﬂﬂ T @NnEE) Cp 8199a87M 40 CFR., PL 60, EPA. Meth 2,11 506.
wnnwa ;@1 Cpltest) fmaniuld vhiu 0.84 = 0.01
FTARIRENTUTULT B Pitot tube (Cp)
! Side A Side B
Run No. AP S, | ap I AP
G H!U) Cp (test) i Haﬂ) Cp (test)
1 3.6 5.1 “ 083 5.0 0.84
|2 3.6 51 j_!__ 0.83 5.1 o,ss__i
| 3 36 5.0 0.84 5.1 0.83
4  ss | se | 084 | 50 ] 084 |
5 3.6 5.1 | 0.83 5.0 0.84
6 35 10 0.84 1.9 084 |
7 3.5 5.0 0.83 4.9 0.84
8 3.5 | am 0.84 5.0 083 |
9 a.5 T 0.84 4.9 0.84
10 3.5 4.0 0.84 1.9 081
Average 3.6 4.99 0.84 498 | 0.84
gimmliuiiiau

f
windise (ATanNM

UTHN 199.W.18d. ADUHAHN 1H8$Id NG

gt VAN

0 e

£5.P.S. CONSULTING SERVICE CO., LTD.

7 wawwwalodiu 24 ouunmaleiu unsasanna maagdng N34Mm 10900
7 Sol Phaholyothin 24, Phaholyothin Rd.,

Tek (B62) 938-4370 (Autematic & Lines) Fax (B62) 513-4221 E-mall; sale@spscon.com

Jompol, Chatuchak, Bangkok 10800

PITOT TUBE NO.
TYPE OF PITOT
COEFFICIENCE

OF STANDARD PITOT

nasmsliuiisuadnsol Pitot Tube

16/05/2023
25 &

S —— |
758.31

mlleg

I_. aqad umnian | :

das -

B49 Suisudiau 3
Type § AN 3
0.99 | ANHENUITINIA :
iimslsutiioy 4

(Ap) st

Cplrest) = Cp(std. ) e

(Ar)  test

( Ar) test

o

NI

s

Cpltest)
Cplstd.)
( Ar) std,

Ardutlsziniuas Pitot tbe W (iin S type)

iflasiniuag Standard Pitor whe AlETundnd eds (v 0.99)

mnauanieaiaedy Wasnnad Sxialan it wbe ilHii

WANg13e, mmH 0

mvuandeaanudy desnnand d13alan Piot wbe idaans

Aoy, mmH_ 0

0.01

#unT3A1 Cp 3789810 40 CFR., P 60, EPA. Meth 2, W1 506,
A1 Cpltest) fimanduld vty 0.84 +

o aLaaIHansUTuLiiau Pitet tube (Cp)

Side A ]. Side B
Run No: AP S Ar | ) : AP o
! (mm ng) Criéten) {mm H 0} i)

1 36 | 50 0.84 5.0 081
| 2 36 5.0 0.84 51 083
| 3 3.6 49 0.85 5.1 0.83
| 4 3.6 | s0 | 081 .':o__m_ 084 |
i_ s 3.6 5.0 : 0.84 5.0 084 |
_ 6 3.7 5.1 | 0.4 5.1 0.84 :
,— 7 aa I 50 | 0.85 5.0 0.85 i
[ 8 3.7 : 5.1 | os4 5.0 0.85 |

9 37 5.1 | osa 5.1 084 |

10 3.7 | s0 | oss 51 | 084
[ Avcript 37 5.02 0.84 508 | o084
winsdiudioy tiuinaua

winagad uanda

(’\

Wi nTgaN



, Vit 1. .iad. naudaie wafia $iie
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i > p
dayanrilTutiisuguniod Air Sampling Pump Taold Dry Cal Primary Flowmeter

. U3En 104104, AawTany wads Hite
§ £ §.P.S. CONSULTING SERVICE CO., LTD.

\ tRATAEI DTN 10600
‘t% 4 7 Sad Phanalyolsia 24, Phasstrotnin Wa . Jomeol, Craluchat Bengesh 10804
i Tel (BT 939-E370T2 Fan 49621 STRARH E-mt  salespncon com. v Spison cem

dayamiuiuidiisuaunsel Air Sampling Pump Tawld Dry Cal Primary Flowmeter

sagan i
At Samplimg Pump ad T il 16/05/202%
Eﬁuq‘u [ SR Muodel 224-PUNRS ooy 3 282
wmbziunibg : 0e1850 AT 3 1011 mabar
{Accuracy = 3% of Full Scale) il 1 48 »
Envirunientsl Conditions

Temperature i a5 + a ks -

Prvssure i 1005 + 15 mimliar

Realative Husnidity 3 55 * 15 %

Calibeation Method | Dry Csl Primory Flowmeter I Maodel § Dry Cal DUL=-ML 5/N 1136164
R TR
Q@ = Frleaile Ay (mimin)

) o= Qs " 5 Q () = Fenemlafhfilmpnmaiansnnayn (mlma)
(1.333224 « TH0)

" = i mes oy (Gnbnd)

1 = gupEmmmsiinfoy (eeowmsioe

WA AU T BUT I Rotameter B0 Al Sompling Pusp WU Wigh Plow unsdaminm lnafiuded ssaainin

dayan o
Air Sampling Pumg 1wad 140 Fuihmadusfiou : 16/05/2023
ﬂ,ra,",. SKC Model 224-PUNRS gumgimuntiviion 7 262 T
wnmildnnos ¢ Tesdan AT g 1011 mmbar
(Accuracy = 3% of Full Scale) armEuining : s &
Envirsnmental Uoalitions
Temperature g 25 + ERE
Presaire 1 1005 + 15 mmbar
Relative Humidity 2 55 * 15 &%
Cullbration Method : Dry Cal Primary Flowmetor | Model © Dry Col DUL=ML S/N 1136184
[umaandnm
o = fanelnofudid s Tinfey (mlmis)
(b} » Q& 3 » 198 @ty = S lwafuiesmasmn AR gz (mlamind
r (1-333324 » 760) ( v = paeduurirn el fndvy (el
T = guanglanmmnedTufiou (smmmiee

ATTAUAR AT IOV Rotameter W8 Alr Ssmpling Pumg WA High Flow unsdanimalnafuiadd masa e

Flowraiv {mil/ e} Actinl Flawrate {ind/min)

Finldan Aqunpiunenr e () T ——
Rutasmater il 1 w2 i a nif 4 wiait 5 \adin MY () ()

1,000 1046 G083 9959 9883 9994 566 9936

1,350 12532 T230.4 12407 12381 12378 12288 1.233.0

1,500 1500.7 | 1soms | 5o | tsosa 15085 1.802.8

1,750 1ranE | ymaes | avsea | twess 17471 1,748.1

2.000 20045 20083 20094 2004:2 20058 2,000.0
gitmdaudioy " I T/

i) £
T OE  fx) e 1000 - 18877 waeanil
E £ . R ‘
= w? « 1000 jLot:
P B8

7 (LTI

L] 500 1,000 1,500 000 <
Fluwrate From Hatameter (il min )
WA SR
s aaTY ¢ B Stodad Method Tflumafuiieisaneiludass 1 B 10 Calib Curve 20,885

Flusrate (el imin ) Actusl Fivwrste (ml /min}
Adwldan qungfiuasnrwimaa o (o) Agmmpfiunsarmdi
Hetumeter nifis | odiile | adiila | ofiils | ofiis Wity ORI (G (3d.))
1,000 woro | oo gu6a | suss §93.5 T 595.0
1,280 1230.6 1232.7 1220.1 1234.9 12313 12317 1,228.2
1,400 1504.4 1503.3 1508.5 15181 15189 1509 4 1,605.1
1,780 1746.2 17408 1748.0 1750.8 17486 1,743.0
2,000 2004.8 20024 2005.6 20072 2003.7 1.098.9
hmntnfin | T ,
iU
BRATION CURYE UF SKC NORa0 T

R EE BRI E LA ERED

iy L bl i
E . v
F 0§ misiooe-1vse ] .
=" wteonew A daviaam
1 3
g =
o E
¥ =
g 8
3 | (
z i [Ty

o W 1,600 1,500 1000

Flowruis Frum Rolamstar { o /min}
et isaadu ¢ SaBamn Standacd Method Tflunadiudadamneaiudaesi i1 RY 20 Calib Curve Z0.985
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dayamatiuiisugunsel Air Sampling Pump Taold Dry Cal Primary Flowmeter

ar - ar L
. U5un 0. W.10d. Aaudais wefia Hiln
= S.P.S. CONSULTING SERVICE CO., LTD.
7 I

NERARTND A 10900
Ee $ T Sal Prasehothin 28, Phanoiyelhin .. Jamss, Cratssnrk Bingkok 10800
UM ) TYATNTE Faw (0871 5134001, e . seapaccn.com, e

iagﬂm'sﬂ’s'mﬁuuqﬂn'mi Air Sampling Pump Tonld Dry Cal Primary Flowmeter

Ay iuidiog
Al Sampling Pemp 1upd T Tt vudiog 3 16/05/2023
ﬂﬁm-{u ] HKC Model 224-PCXR4 i & M2
wnlysdnaia 1 812660 ANRARLIIEIS 3 1011 mmbar
{Avturacy = 3% of Full Scale) Avundining i [
Enviranmental Conditions

Temperuture : 28 * 3 &

Pressure 3 1005 + 16 b

Relative Hismidity 2 55 * 15 *

Calllsration Method © Dry Cal Primury Flawmeter [ Model § Dry Cal DEL-ML l S/N: La01es

wamamdTn

Q - St Tudn (odmin)
wh) = @ x P a 208 @ {ad) = Fomenluafalsd # 3§14 (il i)
(1.323224 « 780}

731 | p = v e Hnioy (Tebud)

T = gunpbmmmanuio (ervendos)

A UAR AT TITEUIIN Rotameter 531 Alr Samypding Pump 100 High Flow unednarmslnafiudeimaimnin

Flawrale {ml/min) Actuul Flowrute ( mil/min )
fiuildvin Rgmmpi Rusiim () [ ——
Rutaseier nifl1 | abile | afils [ wims | wids iy HIRTFTH () (sl )}
1,000 1004.9 | 10004 | 10056 | 1001 398.5 1003 9904
1380 t2eb B 18402 1844, TI47.6 1251.3 1247.7 1,244.1
1,600 16004 | 15087 | dasmr | 14850 | iseoq 1500.1 14987
1,750 17853 17568 17664 1754.2 1768.0 17565
2,000 2000.9 198561 19810 19938 1906.9 18954

bmmHunfing ’IT
allia ot Py

i
i

E § nraiy
FE

; &

!

P o

> ) st oo hsed  nosd Eusnann

Frowrate Feam Rotsmeser sl fmin)

—p ]

e m_lgnu

snimsmaady : 9B Stndand Method flElumsiudsiamaailuiacsi 1 RE 90 Culibration Curve 20,995

wauan i udioy
Al Sampling Pamp twid : BTG - : 18/05/2023
E'd'ox\'u s SR Model 224-UXRS quugihmui‘uuﬁuu - ez C
winbiduning : BoDE1L ArwERIUIsIA : 1011 mmbar
{Acetiriey = 3% of Full Scale) i : 8 &
Environments! Conditions
Temperature : 25 + 3 %
Presure : 1005 * 15 miibar
Relative Humidisy - 55 = 15 %
Cialitratbon Methed @ Dry Cob Primary Flowsirter | Madel © Dry Cal BCL=MIL S/N 138164
fudaan AN
L] = v Inaitold wasewmee i uduy (ml/min)
wt) = Q4 ' . 298 4 Gty = R lndiufelmatmnaflanmzomg (ntmin)
(1.333224 1 700) (rez13y | p = nnwduussEnsardudvy (el
1 = gengiinavemie Fuioy (nemaminn)
AVTHLARIA T T UREUS N Rotanseter 13 Air Ssmpling Famp atn High Flow wossnmosnaiudsimasmnn
Flowrade {wsd/mnin ) Actsal Flusrate (ml/min)
ftawldam ity s i (g T ——
Holumetér wlifs | ndfle | adils [ afiile | wiis it Avmg () (i)
1,000 L0046 10063 1005.9 1001.4 9992 1004.3 FOUA
1,250 1348.2 1241.6 12468 12437 1348.8 1240.2 12418
1,500 1498, 18062.8 14974 14968 1409.2 1408.6 14043
1,750 17437 1746 17448 1T4R2 17625 17471 1.7420
2,004 2000.5 19874 19961 19909 20017 1998.9
. » a —
giwawing
1
CALIBEATIO!
X R
£ |
3 Muh= 0080 = 1A56 T A R
<3 #? - 10090 S s sy
3 e
= | e
]
3 o
; ] 00 (R 1,300 5,000 dupEn
Frinevate From Rotamcter {mi/min}
]
wnfite e
i TIsany : SuBRn Sundad Method T lum i fuiatnnaiudsssiiowssd & 590 Cal Curve Z0.995
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dayanisuiuiiugunsel Rometer (High Flow) Tauld Dry Cal Primary Flowmeter (Defender 510-M) S/N : 136164

u?s'n [ELAAGEA AauTan wadid sie

Ly

popt

i S P.S. CONSULTING SERVICE CQ,, LTD.
ALRTIY NN 10800
r Sai anmm 24, Phanadyothin Az Jorkgol. Giafuchak, Bingkox 10800
Tl (6621 935-4370-T2. P - (8421 S134221. Ermil - SpeqBSan ccom. whnsgmcon com

dayamnliuiiougunsol Rowameter (Low Flow) Towld Dry Cal Primary Flowmeter (Defender 510-M) s/8 : 136164

sayannlndioy
[r—E H-Boa Fuii oy 18/05/2025
ihin Dryer iy aliudiou 258"
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dagamsliuisugunsel Roameter (High Flow) Tawld Dry Cal Primary Flowmeter (Defender 510-M) S/5 : 136164

dayamaliuiisugunsel Retameter (Low Flow) Tould Dry Cal Primary

Flowmeter ( Defender 510-M) $/N : 136164
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Environmentul Conditions
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Relative Humidity : 55 + 15 %
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FLUE GAS ANALYZER CALIBRATION REPORT

U3 19a.11.104. Aaudan wedid Siie

H £ S.P.S. CONSULTING SERVICE CO., LTD.
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FLUE GAS ANALYZER CALIBRATION REPORT

l ANALYZER DATA |
NUMBER | BOT | BRAND ANTON
MODEL [ SPRINT Pro 1 | sm
I_ CALIBRATION DATA |
DATE | 16 May 2023 | Locamion
TEMPERATURE(’ ©) | 245 | PRESSURE(mmHg)
% AH [ 49.0 ]
‘ ZERO AIR MODULE |
BRAND [ API ]| mooe 701
SN [ e ]
REFERENCE STANDARD GAS (OXYGEN) |
STANDARD GAS Oxygen (0, CYLINDER No, 5569784
EXPIRATION DATE : 03 September 2030 CYLINDER CONC. : 8.01%
0, CALIBRATION RESULT
TEST NO.
SPAN(%) READING(%%) CORRECTION VALUE(%)
1 0.0 01 0.1
2 8.0 80 0.0
3 20.9 209 0.0
REFERENCE STANDARD GAS (CARBON MONOXIDE} ]
STAMDARD GAS. Carbon monoxide ([ CO) |  CYLINDER No. D824586
EXPIRATION DATE : 05 April 2030 CYLINDER CONC. : 101 ppm
CO CALBRATION RESULT
TEST NO.
SPAN(ppm) READING{ppm) CORRECTION VALUE{ppm)
1 0.0 0.0 0.0
2 101.0 102.0 1.0
Calibrated by : | Approved by -
{Adul Dangk‘tur;l) y (Peera Detudom)

l AMALYZER DATA |
NUMBER [ 808 | srano
MODEL [ SPRINT Fro1 ] sm
| CALIBRATION DATA l
DATE [ 16 May 2023 | LocaTion
TEMPERATUREC ©) | 245 | PRESSURE(mmHg)
9% RH [ 49.0 ]
‘ ZERO AIR MODULE |
BRAND | AP | moDEL 701
SN | 1225 |
REFERENCE STANDARD GAS (OXYGEN) |
STANDARD GAS COxyzen (O, ) CYLINDER Mo. : 5569784
EXPIRATION DATE : 03 September 2030 CYLINDER CONC. : 8.01%
O, CALIBRATION RESULT
TEST NO.
SPAN(%) READING(%) CORRECTION VALUE(%)
1 0.0 o1 0.1
2 2.0 80 0.0
3 209 210 0.1
REFERENCE STANDARD GAS (CARBON MONOXIDE) |
STANDARD GAS Carbon monoxide { CO) |  CYLINDER No. 0824586
EXPIRATION DATE : 05 April 2030 CYLINDER CONC. : 101 ppm
€O CALIBRATION RESULT
TEST NO.
SPAN(ppm) READING(ppm) CORRECTION VALUE(ppm)
1 0.0 00 0.0
2 1010 100.0 1.0
Y TN |
Calibrated by : e e Approved by : I
(Adul Dangkium; “(Peera Detudom)
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CALIBRATION LABORATORY CO.,LTD. &

2010:11, 34, 55 Sol Prasen Manuki 28 Yaek 4, Prasen Manukit Rd. Ladpheao, Bangkok 10238

Tel 02-576-0353-4 Fax (25782672 wwwcaksbomtorycom  E-malsaieficatiabocatory,oon

CLC

Accredited
mo/iEC 1T0IR

ACDM- 2014

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE

MANUFACTURER t

MODEL / TYPE
SERIAL NO.

CLID, NO.

JOB CONTROL NO. i

VACUUM GAUGE
HI-LIGHT

N/A
N/A64-220066-1]
212201112
220720073201

CUSTOMER  : S.P.S, CONSULTING SERVICE CO., LTD.
7501 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 20 July 2022

DATE OF ISSUED : 22 July 2022

Repart af calibration screenbng must not be taken in part. Except complete. Without the approval of the Calibration Labaratory Coo Lid

Calibrated By :

Approved By :

This € Certificate d

Certificate No, Q22073201

Fa-011-04/01-12

Sittipong Pimdee
Calibration Engineer

Mongkol Yotsoontorn

Authorized Signatory

22 July 2022

the traceability to national standards, which realkze the units of messurement according

to the Internationnl System of Units ( S1)

page 1 of 3 E E

@clccalibration

CALIBRATION LABORATORY CO,LTD. &2
=

I 5 R
2/10-11.44, 55 Sal Praser Manukit 28 Yaek 4, Prasen Manukit Rd., Ladphrao, Bangkok 10230 R

Avcredited
O/ Tean

Tol 02-578-0353-4 Fax 02-STH-2672  www.izablaboeatory.com  E-maifsale@cal-liboratony.com %4 /T::‘-“.v '—_-m'am-_
CLC bl g
ACDR 7RIS
REPORT OF CALIBRATION

FOR

NOMENCLATURE E VACUUM GAUGE
MANUFACTURER ' HI-LIGHT
MODEL / TYPE E N/A

SERIAL NO. t N/A[64-220066-1]
DATE OF CALIBRATION 2 21 July 2022

ENVIRONMENT CONDITIONS :
Temperature : (23%2)%C Relative Humidity : (553 10) %RH

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

The calibration was performed by dircet measurement with Dacument Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :
Document Process Calibrator, Fluke Model 744 S/N. 9226007 with Pressure Module Model 700PV4 S/N. 19298401,

TRACEABILITY :
The arc ble to 1 ional System of Units (81), through National Institute of Metrology (Thailand).

Certificate No. MP-0196-21, Due Date 17 November 2022,
UNCERTAINTY :

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

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

Certificate No. Q22073201

F3-011-04/01-12 pagelof 3 E E
*
Grtrahbr.-nln:



CALIBRATION LABORATORY CO.LTD. 2. adam

2110-11,14, 55 Soi Prasert Manulil 28 Yaek 4, Prasen Manukii Rd., Ladphrao, Banghok 10230 A e

= = A C WEDR) ED

Tel 0257803504 Fax OZSTE-2672  www cabizboratory com  E-maitsaleicababoratony com N

CLC ' Wl e
ACTM 78

Accredited
TRO/IEG 1 Toan

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment { ) adjustment

The DUC was exerciscd by applying a known pressure from its zero to full scale | times. Then 2 series of known
gauge pressure were applied. The STD reading were recorded and the means value were réported in the table below.

CALIBRATION DATA
CORRECTION OF PRESSURE
oy STD Reading ( ﬁﬂp Correction (intlg )
Up Down Up Down
0 L 0.0 0.0 0.0
=5 4.6 =47 +04 +0.3
-10 9.5 0.6 +0.5 +0.4
-15 -14.4 145 0.6 0.5
-20 -19.4 -19.5 0.6 +H.5
25 245 245 0.5 0.5
-30 295 295 0.5 0.5
Uneertainty of mensurement £ 0.2 inHg

Technical Note. k factor | kPa = 0.2952998 inHlg
Note. The Scope of Actredited ANAB Certificate No, ACDM-2814 Version 008 Pige 36 of 54

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

### End of Certificate #i#

Certificate No., Q22073201
F3-011-04/01-12. page3of 3 &




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

CERTIFICATE No : 23M2445 PAGE ;:20F2
Calibration Report

EQUIPMENT H DIGITAL BALANCE MODEL H XSR105DUI

MANUFACTURER o METTLER TOLEDO SN H BY926859981

1D No : BA 10/62 RECEIVED DATE : 10-Mar-23

AIR PRESSURE : 101 0mbar = Tmbar CALIBRATION DATE  : 10-Mar-23

AMBIENT TEMPERATURE 2ECEI0 RELATIVE HUMIDITY : 49 %RH £ 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

REFERENCE STANDARD INSTRUMENTS :-

o

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

b

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

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

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT~

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

S

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 100 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

WO0-01981290/2023
PerkinElmaer’

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.Ltd Date Tested: January 11, 2023
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 11, 2023
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 11, 2022

User Name: K.Phenpha Viphasthawat Visit Number: 20f2

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206

Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 5300DV 077C7042401

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY [ g)
0.00 0.00000 G.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
020 0.20000 0.00000 0.000040
0.50 0.50000 0.00000 0.000040
1.00 1.00001 -0.00001 0.000041
2,00 2.00000 0.00000 0.000042
5,00 5.00000 0.00000 0.000046
10.00 10.00004 -0.00004 0.000053
20.00 20.00005 -0.00005 0.000067
50,00 50.00005 -0.00005 0.00011
100.00 100.00009 -0.00009 0.00019
120.00 120.00015 -0.00015 0.00019
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.00000
U el 2 50.00003
3 50.00000
2 5 4 49.99997
5 50.00003
OFF-CENTER LOADING 0.00003

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

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED I?(

END OF CALIBRATION REPORT

£-Go10 REY02

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 May 30, 2023

\Wavecal Solution N058-2152 February 28, 2023

VIS Wavecal solution N930-2946 August 30, 2023
Instrument Cal. STD4 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3

10 % HNO3

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PerkinElmar’

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO-01981290/2023

=

2. OPTICAL CHECKS

3. COOLING SYSTEM CHECKS

4. PERFORMANCE CHECKS

SERIAL NUMBER  077C7042401 DATE TESTED January 11, 2023

. 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.

A. Inspect and clean all optical components.
B. As reqiured, check and replace all purgefilters.

C. Recheck optical alignment.

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year.

A. Torch View Alignment.

B. Wavelength Calibration.

Page 2 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310

>

PerkinElmeoer’

MAINTENANCE AND TEST CERTIFICATE MODEL

WO-01981290/2023

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 11, 2023
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00504
Ni 231.604 nm <0.008 0.00646
Ni 341.476 nm <0.012 0.00768
Spectral Resolution : VIS La 408.672 nm <0.020 0.01597
Ba 455.403 nm <0.025 0.02185
Precision
As 193.656 nm % RSD <1.0 0.89 %
Zn 213.856 nm % RSD <1.0 0.77 %
Mn 257.610 nm % RSD <1.0 0.51 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm % RSD <1.0 0.44 %
Ba 493.408 nm % RSD <1.0 0.46 %
Detection Limits : Axial TI  190.080 nm 3(sd) 4.04 ppb
As 193.696 nm 3(sd) 3.58 ppb
Pb 220.353 nm 3(sd) 1.90 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 47.72 ppb
Zn 213.856 nm 3(sd) 1.02 ppb
Mn 257.610 nm 3(sd) 0.68 ppb
La 379.478 nm 3(sd) 1.43 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.36 ppb
BEC : Axial (IB X 500)/(IS-IB) Cd 226.502 nm <150 ppb 58.36
BEC : Radial (1B X 1000)/(IS-1B) Mn 257.610 nm <45 ppb 104142.80
Page 3 of 4
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WO-01981290/2023

| Ba

PerkinElmear’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
ARCHEMICA
SERIAL NUMBER  077C7042401 DATE TESTED January 11, 2023
Remarks : g . -
Commissioning follow as commissioning performance sheets. certlflcate Of cal 'bratlon
ICS-1500 : Cation (ID#189)
This certificate is to verify that instrument below are calibrated
by Archemica Lab Co.,Ltd.
This is to certify that the above tests have been perfomed and the configuration tested Ics'lsoo 5/ N : 03110527

meets
I:I 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 Departme erkinElmer Ltd. for

Authorized Representative:

S.P.S. Consultin rvice Co., Ltd.

( Mr. Wiphan Promlumda )

Service Engineer

Operator Signature : . Date:Jul 5, 2022

(Mr. Channarong Khiao-Un)
Page 4 of 4

Test Engineer

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310




SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-45141 Sirinthorn R Bangbumru, Bangplud Bangkok 10700 THAILAND. HEC-TISI=TIS 17025
Tel.0-2435-8800 Fax.0-2433-167% e-mailcel-center@sithipharncom http//wwwasithipharn.com CALBRATION 4354

Cert No. : 5P22015
Pages toll

Calibration Certificate

Equipment H UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMFR,

Kodel ; LAMBDA 25

%erial Nu.: 501814123010

11 No.; SP03/5R

Calibration Mode ; WAVELENGIH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

Customer : 5.P.8. CONSULTING SERVICE CO., I.TD.
7801 PHAHOLYOTHIN 24, PHAHOI Y OTHIN ROAD,
CHOMFPHON, CHATUCHAK,
BANGKOK 10200, TIIAILAND.

Location : ORGANIC LABORATORY IV

Ambient Temperature: ( 244# 5 ) “C

Relative Humidity : (60.1%25) £

Received Date : 30 AUGUST 2022

Calibration Dadie : 30 AUGUST 2022

Date of Issue : 31 AUGUST 2022
Calibrated by : Nuthakorn Pisutpaisan
Approved by : -

{ Thanakul Petchurai }

This certificale iz isswed in accordance with the requirements of TISOTREC 17025 standard, may not be reproduced
uther than in full, except with the prior wrilten approval of the head of Calibration Laboratory.

QF-TS12-04-04H120604

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. @ VOGSSFOMS
Papes 120f3
Calibration Method :
This instrument was calibrated by using oo-site calibration procedure In-house method | CP-8P-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric aceuracy by using absorbance standard filter and absorbance standard solution
The calibration procedurs used was based on ASTM E275-01, ASTM E925-02

Condition of this result of calibration ;
L. Certified reference materials

Material Ref. type Ceil serial No. Cert. No. Due Date

Holinium liquid RM-HL 25706 87560 13/10:2022
Didymium liguid RM-DL 28913 B7588 15/10¥2022
Neutral density filter RM-1NZN3N 13877 E7600 15/10:2022
Potassium dichromate solutions  RM-02(4060810 14204 87614 16/10602022
Polassium Iodide solution - KI-0701-01 CI-0090-22  0R/Q4:2024

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

3.1 The UK Narional Physical I.aboratory (NFL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
Material Certifled Values of UUC* Reading Errer  Uncertainty k
Merlg Relerence Material (nm) {nm) (nm) + {nim) Factor
278.13 278.3 0.17 016 2.00
361.25 361.4 018 16 200
RM-HL. 467.82 467.8 -0.02 .16 2.00
536.56 536.5 -0.06 0.16 2.00
640,50 40,5 0.00 0.16 2.00
740.09 740.0 0.y 0.16 2.00
M-DL
KM-DI £64.94 8652 0.26 0.16 2.00

UU* = Unit Under Calibration

QF-TEI2-H14-4-020664



SITHIPORN
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIFORN ASSCCIATES CO,LTI.

Resul¢ of calibration ;: Photometric Accuracy
€Without adjustiment)

Cerl. No. : 5P22018

Job No.
Pages

: VC655T0008
t30f3

- T4 P
o uien lai{.ﬂ.lﬂ_ﬂ. ABUTARAY 1893 9INe

; 8PS, CG‘NSULTING SERVICE CO., LTD.
%\ ¥ 7 wonwmalaiu 24 unuminlaby usiesaums wuen s manns 10906
ot 2G4 ; [ T 00

Calibration Report

Non=Dispersive Infrared CO Analyzer

Dt : Brand ¢ API Moded
Soii
Calibrator (Dilutian System )
Brumd 1 APL | Madel 700
Last Cal. Date : 04 September 2022 | Serial No : o4
Reference Standard Gas
Seanclard Cies Carban Monoxide (€O} | cytiods o : 0196045
Cenified Date : 16 Agril 2022 | Expived Duie 15 April 2024 | Cylinder Conc, L 4,570 ppm

Calibrating Condition

Fry il T -

% RH &0

Calilsrathon Seiting

Span Initial Reading (Before Ady.), PPM Fitsal Reading (After Adj.), FPM
Sue Point Expecied Unnceniration Analyzer Response 4 D Analyeer Response

Loro a 0.1 o
C0 Spam 40,00 19,68 -0.275 40,00

API Model 300E L0 Analyser Check List

. Wavelength .y Nominal  Certified UUC* Reading Error Uscertainty k
Material {nm) Filter S/N Absorbance {A) Absorbance (A) (A) +[(A) Factor

29360 1.0 10524 1.0539 00015 0.002% 2.00
. 440.0 29914 0.7 0.7454 0.7459 0.0005 0.002% 2.060
é 203381 0.5 0.5426 0.3426 00000 0.0028 pAi]
v 29360 1.0 0.9822 09816 -0 2 0.0028 2.00
ﬁ 5461 294914 0.7 0.6962 0.6960 -0.0002 0.0028 200
=l 29381 0.5 0.5076 05070 AL 00023 2.00
§ 29360 1.0 1.0221 1.0202 -0.0019 0.0628 200
= 590.0 20014 a7 07238 0.7230 (L08R 0.0029 200
E 29381 0.5 0.5364 0.5360 00004 0.0031 2.00
23 29360 1.0 0.9751 0.9732 00019 0.002% 2.iK}
635.0 29914 0.7 06012 0.6502 -0.0010 n.0n29 2.00
20381 0.5 0.5214 0.5210 -0.0004 0.0032 2.0

Materidl Wavelength  Solutien Certificd UUC* Reading Error Uncertainty k

{nm}) (mg/1) Absorbance (A) Absorbanec (A)  (A) £ [A) Factor

E 20 02436 0.2419 -0.0017 0.0101 2.0
g 40 0L.4905 0.4355 =(.0050 DO1ES 2.00
2 2354 &0 07453 0.7388 -0.0065 0.0067 2.1

I 80 0.99220 0.9839 L0081 (L0071 2,
5 100 1.2487 1.2414 -0.0073 0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230

Resclution of Wavelength Moda 0.1 nm

Parumeter Utrserved Value Units Nominal Range
Hange 50 FIM -1600 ppm
Stability 0.10 PPM < 1 ppim With Zevo Air
€O Measure 4016.3 my 2600-4500 mV
00 Reference 9491 my 2600~ 4800 mV
Semuie/Refercnce Rutio 1.180 L1=1.3 WiZero Air
e Pressure 28.8 In-Hg-A =" Ambient Abwclute Pressare
503 CCMin 800 = 104
45.2 ! ]
Bench Temperature 450 ¥ 48 =2
Wheel Temperstire 64,0 c e
Hon Termperuture a0 s Ambient Temp + 7 = 10
Photo- Drive 30318 my 260 mV 1w 4750 mV
Slope 1817 1.0 = 0,8
Diiser 0.2 0=03

Fesolution of Photometric Mode  0.0001 A Stray Light®* UUC* Reading a¢ 220 nm
Parameter Setting Transimiszion T{%) | Absorbance{A)
Measurement Mode ‘Wavelength, Absorbance 0.0107 3.9886
Wavelength Scan 1 10M) nim- 190 m **Specific Acceplance

Scanning Speed 7.5 nm/min Transmission = 1.0 T(%}, Absorbance = 2.0 A
Datg Pitch (.1 nrny **3tray light not TISI Accredited

Band width{ Wavelengih) 1.0 nm

Band width{Vis) 1.0 nm

Band width{Uv) 14 nm

The reported uncertainty is based on 4 standard uncentainty mutiplicd by a coverage factor &,

providing a fevel of confidence of approximately 95%

End of Calibration Certificaic

QF-TE12-04-4-020664

Calibrated by :

e
(Me.Adul Dangklom)

Appeoved by ©

‘ (Mr. Peera Detadom )
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s SKL Mudel 224-PUXRA Qoo £ 264 T
wlsedundas 820282 AU 1011 mmbar
{ Accuracy = 2% of Fall Scale) Aradiieing 49 w
Environmentul Conditions
Tempersture : 25 * 2 &
Presure 1005 + 15 mimhar
Relitive Husmidity : 55 + 15 %
Ealibeation Metho & ey €91 Primary Flowmeter ] Moded © Dry Cal DUL-ML S/N 136164
AR amIATON
Q = fannvibmfatdesmmmsn e (et min)
k) = O & |~ . 198 @ () = FavnnlailudeimasmnRRRmIzareTg (ml/min)
r (1.333224 = 700) 3 = prnaiuismmeasiufou (Galud)

. i o R
PRI HUT U0 Rotarseter 122 Air Sampling Pump buy High Flow unzdannlnaiuisimaana

Flweaty {mil /mmin ) Actuul Flawrute [ ml/min )
Aadwldam Aqpiuasewdumusiiuiin () Hgnmgiuasn i
Rotusmetsr wliis | aliiz | afia | wiia | aliis ‘i g (g ()}

1,000 be8.4 10006 997.5 92,1 995.3 w684 992,85

1,250 szart | 1zes0 | p3eso | rzeaa | azeez 12462 1,241.8

1,800 1s05.0 | 1sa03 | rseas | teexs | isera 1504, 14987

1,750 e TN T T T 17464 1140.2

2,000 wers | wesa | zoe0s | zoosn | 2002s 2000.2 1,953.0
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Alr Sampiing Pump o T Fuitinmiudioy : 21/05/2023
Waz'{u g SKC Model 224-PUXR4 qumgiustiuiiou z 254 €
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(Accuracy = 3% af Full Seale) arndudiming s w o
Enviratmental Canditions
Temperature H 28 - - 3 e -
Pressare : 1005 * 15 mmbar
Telative Humidity : 55 * 15 %
Cubibrution Method © Dry Cal Primary Flowmeter l Mudel © Ury Cal DUL=ML S/N 136164
unRan IO
b = favwlududempmrsms i (ml/mn)
W} e Q 3 " x 5 Ottt = S lyafude momiarzmny Goleming
r 13,333234 » 7807 273) ] = i uifey (aked)
T « gampllnmminsuiuie (s
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Envbronmental Conditions
Temperatury : 28 - a g o
Prevare : 1005 + 15 mmbar
Rekative Humidity 5 55 & 15 %
Cilibration Method © Dey Cal Primay Flowineter [ Mol ; Dry Cal DUL-ML S/N: 138104
CECETRET iy
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W) = Q & [ . 298 Qoan) s Famnrlindufed it 44 (i)
(1.333224 x T60) T+273) | B = mwRuusEnmese ol (Galund)
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wnurinawaadu ¢ Habawi Stndad Method Tl lunsfiufad s

Azt B 90 Calibrution Curve 20,985

Floweste {mlfmin) Actual Flrate il frin)
Riwldan ApumpfuaznrmfimuaHuie (g) Fqunpfussn i
Rotwmeter it 1 w2 nisit 3 it 4 it 5 \nitn sy (4 (sd.))
1.000 §95.5 998.1 994.9 9973 10002 997.2 9837
1,260 131 | o | vista | 1zeds | vdaas 1248.8 1,344.3
1.500 14964 100015 1504.7 14991 1496.3 1500.0 1.494.7
1,760 1780.9 | 17aes | vvesa | aresn | oamans 17400 1.738.5
2,000 1989.3 16076 1983.2 1996.7 19951 198,58 1.989.7
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fanddan Ao piiwosrrmdineifudeg (Q) [T
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1,260 zsns | 1zamd | azsza | resto | azses resET 13482
1,500 14808 | vavsa | waver | sz | 1esa D48 1 ABRS
1,780 11524 | 1970 | a7sze | s7sas | avsea 1154:0 1,748.6
2,000 20010 | so0as | zoo7s | so0s0 | zooas 20040 16088
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Fayanin i
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Environmental Conditions.

dayan vl uidioy
At Samplieg Pump wad t b1z Fuishmmiufeu 5 21/05/2023
ﬂﬁadu 4 SKL Model 224-POXRA qunginuniuiiog : 254 "
T 3 034856 AR : 1011 mnsbar
(Accursey = 3% of Full Scule) Arndudung : L
Enviranmental Conditians

Temperaiure B a8 - - 3 e

Préwsure : 1008 A 15 mmbar

Relutive Humidity L 55 + 15 %

Calitivation Method * ry Cal Primary Flowmeter | Mhodel © Uy Cal DUL-ML I S/N 1136104
v A
Q9 « EnnmlunfiusmaammmuedTudii (umin)

(wd) = G & P ' A G ivdd e Sevemlweftadmmmnmiomisnmag (mlimin)
(1.338334 « 760) (Te273) | p = mrwdun sy (Ralud)

1 = gerglismeeasiuding (smmafion

avruan A M HUIUIN Retameter 183 Air Samplimg Py 00 High Flow wasdanmalnafiuisl masaina

Fluwrate {ml/swin } Actus! Flowrute {mil/min}
sl Agumnpilnasaruiumsiudn (g} [T
Rotarmsisr wiits | adiile | afidls | wiils | ofuils it wamig (g (o))

1,000 9343 8066 34 #95.9 290.7 O04.2 280.8

1,250 1238.6 1235.% 1239.8 1244:1 1242.3 1240.0 1,236.4

1,500 15018 1504.4 1507.1 1503.8 15082 1504.7 1,490.3

1,750 17447 17470 17432 1740, 17419 17446 1,738.4

2.000 2011 20188 2010.7 20130 20168 2013E 2.008.3

gbmiiudiou
4
[ A
+: E Ha H
"
'i- E Ma) = 1004 - 204062
= = m?aro00 geieany
i i L |
= g
i F
£
=
PR
£ o swp Ggde L e s
Flawrate Fram Rotamster {mi/min)
- ”
WL mm}na
i Inauiy : Sl Standund Method flFlummitud@edasmiludossi 11 R 90 Calib Curve 20,885

Temperature E: 28 * 2 ¢
Pressure : 1008 + 15 mmbar
Relative Hiumidity g 55 = 15 %
Lalibyg n Method © Dry Cal Prismary Flowmseter | AMadel © Ly Cal DCL-ML S/N 1136184
uamImyIATOm
Q = Ennonlwauis e measiufou (mlimin
(o) = @ x [ P Q(ma) = B bt Annenmigy (el/mis)
(1.332224 x TE0) r = s s (Sakud)
¥ = guglEmaenediudin (siwnmsdon
A RERIATTRHURDUSIN Rotameter 989 Alr Sampling Pamg Wt High Flow wpsdnrin v lnafuidi e
Flawrate sl /eain ) Actusl Fiosrate {mi/niin}
famldan fgam in:murww-ﬁ!umnu (1) fgampluacamdi
Runlamss e nif 1 wita | adiia wivit 4 | ediis Lalin ATy 4 (e )}
1,000 1001.5 1006.2 1009.1 1004.0 1002 4 10048 1,001.1
1,250 1zaze, | izaey | pe3ed | oazas | igass 12342 1,225.8
1,600 1eots | 1sons | asoaa | asooa | rsoan 1804.3 14868
750 1750.4 1764.3 1751.2 1785.5 1752.8 1753.8 1.746.6
2,000 1009.8 20064 2011.9 2007.7 20058 E008.2 23,0081
windudiog
N CURVE OF SKOC Nu B2
i oz T !
£ H
-
£ i i
b H gnnvany
R
= a ===
i
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g
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< ® 00 nees  asu8 5000 fiusaasn
Flinwrate From Kotsmeter (mi/min) j
AT e T
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daynmmbiuiing
Al Sampling Pissp 0] : B3O Fuiih o (] 21/05/2023
fiasu E SKC Madel 224-IUNR4 RumpHslTufio 3 254 ¢
wmlssinatos L eul4s A 3 1011 mmbar
CAdcuriey = 3% oF Full Scale) i dining : 49 &

Environnental Canditine,

Femgeramre [ 25 + 3 "c

Pressure E 1005 +* 15 s

Relative Humidity : ES - - 15 %

Calibeativn Methos!  Dey Cal Privary Flimmeter ] Mudel © Ury Cal DUL-ML 54N 186164
MRt
o - Eenlusduldmammmunudo tuimie
(wd) = Q 4 L % 208 Qi)+ Fnrmalnad ma ARSI (/i)
(1.353224 « T8O} 4 « wosvmaneinioy (Sakud)

T = guwpBammenc oy (earioesdon)

MR AN Rotamerer 183 Air Sumpling Pusnp uuy High Flow uasinmavlwafiunislmasainn

] see = Lo  pooo
Flamrute From Rotumter {ml /min)

HE nngR

WasINIBENTY @ AWEEN Stndand Method TFlunaiuiad s nelivdesniioiasd B 910 Callbration Curve 20,995

Flawrate (ml/min ) Actual Flowrate (sl /min)
Aaralévn flgeengin Huitan (0 Agampiansni iy
Hotsmair ahil1 | pima | evia | side | mis ity s (G (i)
1,000 1002.9 1005.5 1010.3 1007.2 10035 10059 1.002.4
1.260 12471 12489 12644 1358.3 1255:2 1253.0 12485
1,500 1496,0 491 14867 14814 14045 14939 1,458.8
1,760 17473 1743.8 17480 17587 17494 17484 1,743.2
2,000 1996.2 2000.7 2004-1 20085 2003.9 02T 1,995.8
i
A 3 AL A LN CLRYE UF B AUl
3 = Ma) = 0.092 « T408 T .
= g Hi R
= ¥ i rTray
i g
i 3
§ oD

U3t 104108, nauFant wedid hia
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sauan iy
Alr Ssmpling Pump ai : o u3s Fuithn g : 21/06/2023
iﬂa,q'\. 1 SKC Model 224-PUNRS pampimuatiniou z 254 7
wmilizdunion ] BOZOED AT s 1011 mmbar
(Acairscy = 3% of Full Sle) arwiudining 0 49 e
Envieanmental Conitions

Temperature B -1] x ]

Pressure H 1008 - 4 15 mmbar

Relative Humidity 5 55 E 4 15 %

Calibiration Metho 2 Dy Cal Primiry Flowmeter | Model © Dry Cal DUL-ML 54N 11368164
WA
Q - fnmiluaadmpammmnsufiog (mlomin)

Kwd.) = O & v ' 258 Q) = Bavnmilvefuded a 11U Ll émin}
(3.333224 5 760) (r-z73) | » = nrwuuTnEae iy (el

T = geenpllammeusiTudioy (ssmuemden)

. -
ATAUARIAT RIS Rotameter 189 Alr Sampliog Pansp Wi High Flow wasdnainsinafiudsdamaaaimnin

Flwrats {wd/rmin) Actusi Flowrsty {mi/min}
famldan Al i () [ i i
T
Hotumeter whil 1 ayifz | winia ol 4 wial & Wi Mg (0 (nd })
1,000 9916 296.0 10004 995.2 2904 904.9 §81.3
1.250 1347.7 12509 12850 12514 L254.8 12518 1,247.4
1,800 14954 | tasze | tesaa | taoes 14864 14810
1,750 17412 1746.5 1749.0 175831 175864 1749.4 1,743.1
1000 zo0a.6 | 2ooa | tesso | zoors | zo0ss 20025 1,996.4
i
T s
£ 3
L o
= % Ty
¥ i
= g
= 2
x
£ =
i 3
3 |
g s Pt
" 100 nODD 1800 RO00 il
Flowrabe Fross Rulametes (il finin )
WA EERAN

tandu : SREN Standand Method TlElumsifiudadm 1R 50 Caliby Curve Z0.995
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dngnn b
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CERTIFICATE No : 23M24435 PAGE; | OF 2

REFERENCE No : 68471-5
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL : XSR105DU
SERIAL No : B926859981
ID No § BA 10/62
CONDITION AS RECEIVED  : USED ITEM
SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.
7 SOI PHAHOLYOQTHIN 24, PHAHOLY OTHIN RD;,
JOMPOL, CHATUCHAK, BANGKOK 10900
CALIBRATED BY : ATSAWIN Y,
CALIBRATION DATE : 10-Mar-23
A
APPROVED BY :
PONGYAK J.
ISSUED DATE : 16-Mar-23
RECEIVED DATE : 10-Mar-23

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

F-G010 REV 02

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

CERTIFICATE No : 23M2445 PAGE ;:20F2
Calibration Report

EQUIPMENT H DIGITAL BALANCE MODEL H XSR105DUI

MANUFACTURER o METTLER TOLEDO SN H BY926859981

1D No : BA 10/62 RECEIVED DATE : 10-Mar-23

AIR PRESSURE : 101 0mbar = Tmbar CALIBRATION DATE  : 10-Mar-23

AMBIENT TEMPERATURE = 2ECEI0

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 ZERD
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS: LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

REFERENCE STANDARD INSTRUMENTS ;-

RELATIVE HUMIDITY 49 %RH = 10 % RH

o

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

b

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

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

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT~

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

S

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 100 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY [ g)
0.00 0.00000 G.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
020 0.20000 0.00000 0.000040
0.50 0.50000 0.00000 0.000040
1.00 1.00001 -0.00001 0.000041
2,00 2.00000 0.00000 0.000042
5,00 5.00000 0.00000 0.000046
10.00 10.00004 -0.00004 0.000053
20.00 20.00005 -0.00005 0.000067
50,00 50.00005 -0.00005 0.00011
100.00 100.00009 -0.00009 0.00019
120.00 120.00015 -0.00015 0.00019
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.00000
U el 2 50.00003
3 50.00000
2 5 4 49.99997
5 50.00003
OFF-CENTER LOADING 0.00003

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

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

FEUVIV RERgUL



PinAAcle 900T Preventive Maintenance (PM)

Component List

Company Name: SPS CONSULTING SERVICE CO.,LTD.
Address
. 7 SOl PHAHOLYOTHIN 24,PHAHOLYOTHIN RD. JOMPOL,CHATUCHAK, BAN(
(Instrument Location):
Serial Number: PTCS14111103 PM Number: 1-2
s e K. PHENPHA Telephone Number: | 083-926-9252
(if applicable):
Customer Support K. DUANG Service Order WO-02044564
Engineer Name: Number:
Date PM Performed: 06-Jan-2023 Next PM Due Date: 06-Jul-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370143 Rev.9 A January 2018 . .
v PerkinElmer
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900T by inspecting
and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.

Component / Specific Model Serial # Configuration Notes
AS900 AS9514B1002 WINLAB 32
Parts Lists
Parts Included with the PM
Part Number N o
N N Description Quantity
(if applicable)
B0501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 2
N9301714 Replacement Acetylene Filter Cartridge 1
TH001022 Replacement Air Filter Cartridge 2
Additional Reagents and Standards Required for PM
Part Number - Expired
: N Description ualit Batch/Lot #
(if applicable) 2 Q Y / Date (Mm/yy)
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
N9300244 GFAAS Mixed Standard AR 56-021CRY1 30-Jun-2023

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

IPinAAcle 900T Preventive Maintenance (PM)

Page 1 of 9 I

Part Number . . irati
. . Description Quantity Batch/Lot # Expiration
(if applicable) Date (Mm/vy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR
IPinAAclc 900T Preventive Maintenance (PM) Page 2 of 9 I




Additional Tools Required for PM

Part Number

(if applicable) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO0-252
N1013002 1.0A Neutral density filter 1 MG2-358

0:331903([))67?)229 Electronic Flow Meter 1 NA
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

IPinAAclc 900T Preventive Maintenance (PM)

Page 3 of 9 I

Procedure Checklist

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

1. General:

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

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

¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

W Inspect and clean all fans and filters. Replace filters if necessary

v Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

¥ Clean exterior of the instrument.

3.1 Flame Technique

v Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

Vi Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

3.2 THGA Technique

v Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

¥ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the
pads are missing replace the THGA furnace or replace the insulator pads on the furnace.

v Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
Test Probe as described in the Service Manual. Correct if necessary.

¥1 Check furnace open/close function.

il Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

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

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

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

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




5.

¥ Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥ Check auto sampler operation.

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

4 Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

4 Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if

necessary.

Electrical:

@1 Inspect PC boards. Clean if necessary.

7 Carefully check all internal and external cable connections.

Check instrument firmware revisions upgrade to current levels (if necessary)
Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

Optics:

7 Inspect and clean the sample compartment windows, if needed.
¥ Inspect and clean the furnace windows, if needed.

Inspect and clean the GFTV camera lens, if needed.
7 Inspect optics. Clean or replace if necessary,

Gasses:

4 Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.

7 Verify that the air filter element is dry. Replace if necessary.

. Flame Interlock Check:

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

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C;H, Flame correctly shuts down Active Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
Burner Head Sensor Choosmg Nitrous _Oxnde as the oxidant Active passed

should trigger an interlock shuts down
I PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9 I

8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

R Certificate Value .
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail
1.0 A ND Filter +5% from Cert. 0.9798 0.1982 Passed
0.2 AND Filter + 5% from Cert. 0.2042 0.9942 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
Parameter Specification Results Pass/Fail
Standard Deviation £0.010 0.0014 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation 0l 0.0001 Passed

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter

Specification

Results

Pass/Fail

Standard Deviation

<0.010

0.0083

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results Pass/Fail
Standard Deviation SO0 0.0002 Passed
I PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9 I




8.6 AA-BG Baseline Noise with Arsenic 9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Ensures that background correction does not produce excessive noise at a low Description: Calculate the characteristic mass using the characteristic mass tool and

wavelength. check the Zeeman Ratio.
B q . Parameter i : Results f
Parameter Specification Results Pass/Fail Specification Pass/Fail
Standard Deviation <0.005 0.0021 Passed Cu mg Result <16.5 pg/0.0044 A-s 123 Passed
Zeeman Ratio 0.5240.04 0.54 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard. 10. Review:
¥l Review with the customer PM work performed.
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail ¥ Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable ¥ Attach PM sticker
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3281 Passed

9. After PM Performance tests [THGA]:
9.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min % 25 mL/min 255 Passed
External Flow Rate 100 mL/min + 10 mL/min 105 Passed

9.2 Chromium Baseline Noise

Description: Signal to noise check.

Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0000 Passed
Standard Deviation SLCE 0.0002 Passed

9.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mo Results <7.0 pg/0.0044 A-s 57 Passed
Precision S2.0% 0.74 Passed

I PinAAcle 900T Preventive Maintenance (PM) Page 7 of 9 I I PinAAcle 900T Preventive Maintenance (PM) Page 8 of 9 I




Additional Comments

Additional Comments Regarding the PM

_ Atomic Signal (Peak area )
Zeeman Ratio  ~ Atomic Signal (Peak area ) + Background Signal (Peak area )

0.1855

0.1855+0.1563

REPLACE PM KIT

Review

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

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

of Pr
Authorized PerkinElmer Representative: Date:
RW 06-Jan-2023
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
AVassns 06-Jan-2023
(DD-MMM-YYYY)

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

ARCHEMICA

Certificate of Calibration

ICS-1500 : Cation (ID#189)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

ICS-1500 S/N : 03110527

LA
Operator Signature : . Date:Jul 5, 2022

(Mr. Channarong Khiao-Un)

Test Engineer
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Spectrum BX Preventive Maintenance (PM)

I

PerkinEimer”
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Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinEImer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this
document.

Component List

Company Name: S.P.S. Consulting Service Co.,Ltd.
. 7 Soi Phaholyothin 24 ,Phaholyothin Rd.,Jompol,
s Chatuchak,Bangkok 10900
User Name: K.Sukanda WO Number : WO-01653393
Telephone No.: 083-033-6758 Certificate Number: IR1109-2022
Customer Support )
Engineer: Tanongsak PM Number : lofl
Date PM Performed: Next PM Due Date:
ERTT 17-Aug-2022 (DD-MMMYYYY) 17-Aug-2023

Scope

The purpose of this PM is to ensure the continued functionality of the Spectrum FTIR Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The document can be used for spectrum One, Spectrum One, NTS, Spectrum 100, Spectrum 100N, Spectrum
Optica, Spectrum 4000F and the Frontier Series of FTIR Spectrophotometers.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM. Always check with the customer before making any changes that may affect the customer’s analysis
should be signed by an authorized PerkinElmer and customer representative and left with the customer. Update the
PM sticker and instrument logbook as required.

General Instructions:

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

Update the PM sticker and instrument logbook as required.

Copyright Information

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

Component / Specific Serial # Software Version Configuration Notes
Model
Spectrum BX 70366 5.3.1 Std KBr B/S
Parts Lists
Parts Included with the PM
Part Number (if L . Batch/Lot/SN| Expiration Date
applicable) Description Quantity # TR
NO171159 Desiccant 2 NA NA
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. General:

X X

Beam splitter
Optical Unit Windows
Mirror

X X

N

. Mechanical:

X X

Purge seals
Change Desiccant

X

b

Electronics Check:

X

Laser Output

Procedure Checklist

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

Source and Source Mirror

Motors including Electronics unit fan

I

1000, Paragon, RX or BX
Laser Output

Specification Value

Laser Gain

16 +/- 1 15.88

3.73

EndStop

End Stop

Specification

Value

+/- 50

3.00

Zero Path

Zero Path

Specification

Value

+/- 20

-7.00

Energy

Perkin=lmer”
Far the Better
Gain
Specification Value
Gain
Less than +/- 9.5 7.09/-8.64
Match
Specification Value
Match
NA 3.26
3. Performance Test:
Signal to Noise Ratio (SNR) — (Record typical SNR Value).
Detector Type Typical SNR
Signal to Noise Ratio DTGS (MIR) 3548.62
4. Wavenumber Calibrate:
Wavenumber Calibrate
Certified Value (cm-1) Value Specification | Difference (cm-1)
3082.22 3082.10 +-0.5 0.12
3060.14 3060.03 +-0.5 0.11
1601.38 1601.42 +-0.5 -0.04
1583.04 1583.31 +/-0.5 -0.27
1028.42 1028.52 +-0.5 -0.10

Energy

Specification

Value

NA

15032.00

Spectrum One/NTS/100/100N/100 Optica/ IFrontier Series P

Spectrum One/NTS/100/100N/100 Optica/

IFrontier Series P!
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. Review:

X

Review with the customer PM work performed.

X

Reset desiccant and service intervals on maintenance dialog.

X

Review with the customer routine maintenance procedures.

X

X

Attach PM sticker.
Update Logbook.

]

Additional Comments

Discuss recommended customer-supplied materials to have on hand

Additional Comments Regarding the PM

Review

been completed.

The preventive maintenance checks and if applicable performance tests for FTIR have

Passes X Fails 1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

- l ?

2

Date:

17-Aug-2022

(DD-MMM-YYYY)

Authorized Customer Representative:

Date:

17-Aug-2022

(DD-MMM-YYYY)

Demam  1i3bm Inegilin il THAI UNIQUE CO., LTD.
1'.' 80-82 puuhznidlas wwisuiagunsnn wanstuas ngamm 10200

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

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No.  : SV0822/20530
Instrument Type : GC
Model : CP-3800
Serial Number : 00734
Organization : §.P.5. Consulting Service Co., Lid
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd.

Ladyao Chatuchak Bangkok 10900
Date : 10/08/2022

ELECTRONIC TEST

cPU Mpass O kanc
LCD TEST E PASS D FAIL
VENT TEST M pass [MEINT
KEY ECHO TEST M PASS D FAIL
DESTRUCTION RAM TEST PASS O ranL

RUN CHROMATOGRAM TEST
DETE

CTOR :  Flame lonization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:

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

Detector 300 °C

Column flow 5 ml/min

Makeup flow 25 mL/min

Air flow 300 mlL/min

Hydrogen flow 30 mL/min

Column:Capillary Column CPsil SCB0.25IDx 15 M
Sample: 1 pL Injection FID Test Sample 0.218 g/ C14.C15,C16 in hexane

SENSITIVITY TEST: C15. ( Areacount )= 118,103 Counts,

avik
AT

VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev, 04



80-82 auudsznfylao uuanayunsun luansTuAs ngamwt 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawau@thaiunique.com, Website : www.thaiunigue.com

Te YIEN "I.mlg‘i'm A THAI UNIQUE CO., LTD.

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (pV) 2.94 = 50
Baseline Drift (%) 0.18 <1
Sensitivity ( S/N for C15) 4,000 = 1,024
Temperature Specification
Temperature Set Result Specification
Column Oven (" C) 80 80 +5
Injector (" C) 220 220 +5
Detector (" C) 300 300 +5
Incubator (" C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 1.68 =5
Retention Time C15( %) 0.01 < D5
APPROVAL :
Signature: _-
Engineer : Suwarot Trikainut %
Date : 10/08/2022 %M@
(lI1S
‘;1:‘5 22
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev, 04

80-82 nuwlsznEulae uvranyumIns (vansEUAT NTANWT 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787. Fax. 0-2280-1788, E-mail : thawai@thaiunique.com, Website : www_thaiunigue com

T= 13t lnoglia d1iiln  THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
CI5 Area | H71n
Cl5Area2 119,182
CISArea 3 117,982
Ci5 Area d 118589
Ci5Arca s 117,592
C15 Area Avernge 118,103
* Y% RSD(<5%) 1.68

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

less than 5 % for M Linjeeti To caleulute the %RSD, select the C15 peak area for each of the five { 5 ) sumples.

** (Relative Srandard Deviation is determined by dividing the standard devintion by the average and muliplying by 100.)
% RSD = ( std.dev /avg ) * 100

Compliance E’Pﬂss | O Fail
Performance by ;
Date 10l08 /2022 s

B

Comments -

e | SN

[ Date |w/o'x/za?z

vk

VARIAN SERVICE DEPARTMENT
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.' 80-82 nuwlizyiflas wvinnsguwsny Lvanszuas ngamwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakom, Bangkok 10200

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

Results Integrated System Testing

Checkout Procedure FIiD

Detector Position Front
Inlc-l Type 1079 injector |

| CISRT 1 4.048

[ CISRT2 Il]:&k
CISRT3 4.048 .

| o CISRT 4 o o . 4.048
| (_‘IS- RTS 4.048 ]

CI5RT Average | 4.000 |

| * % RSD(<0.5%) 0.0l

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

less than 0.5 % for Manual injections. To caleulate the Y%aRSD. select the RT C15 peak for each of the five { 5 ) samples:

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

% RSD = ( stdidev / avg ) * 100

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn R Bangbumru, Bangplud Bangkok 10700 THAILAND. HEC-TISI=TIS 17025

Tel.0-2435-8800 Fax.0-2433-167% e-mailcel-center@sithipharncom http//wwwasithipharn.com CALBRATION 0354

Compliance B{'.ns | O Fail
Performance by | ( 1
Date | g < T =)
| Da |10l0gl20292 Ormss
Comments
Reviewed by o | Date | {o/og /2023
Ay
1S vl
VARIAN SERVICE DEPARTMENT

Equipment :
Manufacturer :
Kodel ;

Serial Nu,:

11 No.;
Calibration Mode ;

Condition As Found :

Customer :

Location :

Ambient Temperature ;
Relative Humidity :

Received Date :
Calibration Dadie :
Date of Issue :

Calibrated by :

Approved by :

Cert No. : 5P22015
Pages toll

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMFR

LAMBDA 25

501814123010

oAz LENT:

WAVELENGITH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

5.P.8. CONSULTING SERVICE CO., I.TD.

7801 PHAHOLYOTHIN 24, PHAHOI Y OTHIN ROAD,
CHOMFPHON, CHATUCHAK,

BANGKOK 10200, TIIAILAND.

ORGANIC LARORATORY IV
(M4+ 35 “C
(601 25) %

30 AUGUST 2022
30 AUGUST 2022
31 AUGUST 2022

Nathakorn Pisutpaisan

3

{ Thanakul Petchurai }

This certificale iz isswed in accordance with the requirements of TISOTREC 17025 standard, may not be reproduced
uther than in full, except with the prior wrilten approval of the head of Calibration Laboratory.

QF-TS12-04-04H120604



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIFORN, SITHIPORN ASSOCIATES CO,LTT.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VOGSSFOMS
Papes 120f3
Calibration Method :
This instrument was calibrated by using oo-site calibration procedure In-house method | CP-8P-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric aceuracy by using absorbance standard filter and absorbance standard solution
The calibration procedurs used was based on ASTM E275-01, ASTM E925-02

Condition of this result of calibration ;
L. Certified reference materials

Material Ref. type Ceil serial No. Cert. No. Due Date
Holinium liquid RM-HL 25706 87560 13/10:2022
Didymium liguid RM-DL 28913 B7588 15/10¥2022
Neutral density filter RM-1NZN3N 13877 E7600 15/10:2022

Potassium dichromate solutions  RM-02(4060810 14204 87614 16/10602022
Polassium Iodide solution - KI-0701-01 CI-0090-22  0R/Q4:2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the intemational system of wnit maintained ai :
3.1 The UK Narional Physical I.aboratory (NFL)
3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

Cerl No, : SP22018
Job No. : VC655I0008
Pages t3af3
Resul¢ of calibration ;: Photometric Accuracy

€Without adjustiment)

. Wavelength .y Nominal  Certified UUC* Reading Error Uscertainty k
Material {nm) Filter S/N Absorbance {A) Absorbance (A) (A) +[(A) Factor

29360 1.0 10524 1.0539 00015 0.002% 2.00
. 440.0 29914 0.7 0.7454 0.7459 0.0005 0.002% 2.060
é 203381 0.5 0.5426 0.3426 00000 0.0028 pAi]
v 29360 1.0 0.9822 09816 -0 2 0.0028 2.00
ﬁ 5461 294914 0.7 0.6962 0.6960 -0.0002 0.0028 200
=l 29381 0.5 0.5076 05070 AL 00023 2.00
§ 29360 1.0 1.0221 1.0202 -0.0019 0.0628 200
= 590.0 20014 a7 07238 0.7230 (L08R 0.0029 200
E 29381 0.5 0.5364 0.5360 00004 0.0031 2.00
23 29360 1.0 0.9751 0.9732 00019 0.002% 2.iK}
635.0 29914 0.7 06012 0.6502 -0.0010 n.0n29 2.00
20381 0.5 0.5214 0.5210 -0.0004 0.0032 2.0

Materidl Wavelength  Solutien Certificd UUC* Reading Error Uncertainty k

{nm}) (mg/1) Absorbance (A) Absorbanec (A)  (A) £ [A) Factor

E 20 02436 0.2419 -0.0017 0.0101 2.0
g 40 0L.4905 0.4355 =(.0050 DO1ES 2.00
2 2354 &0 07453 0.7388 -0.0065 0.0067 2.1

I 80 0.99220 0.9839 L0081 (L0071 2,
5 100 1.2487 1.2414 -0.0073 0.0073 2.00

(Without adjustment)
Material Certifled Values of UUC* Reading Errer  Uncertainty k
Merlg Relerence Material (nm) {nm) (nm) + {nim) Factor
278.13 278.3 0.17 016 2.00
361.25 361.4 018 16 200
RM-HL. 467.82 467.8 -0.02 .16 2.00
536.56 536.5 -0.06 0.16 2.00
640,50 40,5 0.00 0.16 2.00
740.09 740.0 0.y 0.16 2.00
RM-DI. £64.94 8652 0.26 0.16 2.00

UU* = Unit Under Calibration

QF-TEI2-H14-4-020664

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 5/N 5015141230
Resclution of Wavelength Moda 0.1 nm
Resolution of Photometric Mode 0.0001 A

Stray Light®* UUC* Reading a¢ 220 nm

Parameter Setting Transimiszion T{%) | Absorbance{A)
Measurement Mode ‘Wavelength, Absorbance 0.0107 | 39886
Wavelength Scan 1 10M) nim- 190 m **Specific Acceplance

Scanning Speed 7.5 nm/min Transmission = 1.0 T(%}, Absorbance = 2.0 A
Datg Pitch (.1 nrny **3tray light not TISI Accredited

Band width{ Wavelengih) 1.0 nm

Band width{ Vis} 1.0 nm

Band width{Uv) 14 nm

The reported uncertainty is based on 4 standard uncentainty mutiplicd by a coverage factor &,
providing a fevel of confidence of approximately 95%

End of Calibration Certificaic

QF-TE12-04-4-020664




WO-01981290/2023 WO-01981290/2023

I>

PerkinElmaer’ ' ),
MAINTENANCE AND TEST CERTIFICATE MODEL PerkinEimer
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.Ltd Date Tested: January 11, 2023
Recommendation Recertification SERIAL NUMBER ~ 077C7042401 DATE TESTED January 11, 2023
Address : 7 Soi Phah.olyothm 24 ;enolc’it‘f fon Do 6 Months 1. MECHANICAL CHECKS
Paholyothin Road ecertifica |on. : ue: July 11, 2023 A Inspect and clean all fans and filters. K
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 11, 2022
B. Inspect and replace as necessary, all torch components including the RF coil. K

User Name: K.Phenpha Viphasthawat Visit Number: 20f2

HBHEHEHE
XX

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers. K
F. Clean the exterior of the instrument. K
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components. K
MODEL SERIAL NUMBER

OPTIMA 5300DV

077C7042401

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER

EXPIRATION

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.

HIEE
x| =

H
=

Z
>

TEST STANDARD USED PART NUMBER EXPIRATION DATE 4. PERFORMANCE CHECKS

Multielement Standard N069-1579 May 30, 2023

Wavecal Solution N058-2152 February 28, 2023 A. Torch View Alignment.
VIS Wavecal solution N930-2946 August 30, 2023 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2023

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNOS3

10 % HNO3

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310

Page 2 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310




WO-01981290/2023 WO-01981290/2023

>

PerkinElmeoer’

inEimer
MAINTENANCE AND TEST CERTIFICATE MODEL PearidnEimne:
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 11, 2023
FARAMETER SPECIFICATION FINAL VALUE SERIAL NUMBER  077C7042401 DATE TESTED  January 11, 2023
Spectral Resolution : UV As 193.696 nm <0.007 0.00504 Remarks :
Ni 231.604 nm <0.008 __ 000646 Commissioning follow as commissioning performance sheets.
Ni 341.476 nm <0.012 0.00768
Spectral Resolution : VIS La 408.672 nm <0.020 0.01597
Ba 455.403 nm <0.025 0.02185
Precision
As 193.656 nm % RSD <1.0 0.89 %
Zn 213.856 nm % RSD <1.0 0.77 %
Mn 257.610 nm % RSD <1.0 0.51 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm %RSD <10 044 % This is to certify that the above tests have been perfomed and the configuration tested
Ba 493.408 nm % RSD <1.0 0.46 %
meets
Detection Limits : Axial TI  190.080 nm 3(sd) 4.04 ppb I:I p ‘ .
- 0oes not meel
As 193.696 nm 3(sd) 3.58 ppb
Pb 220.353 nm 3(sd) 1.90 ppb the PerkinElmer Specifications listed on this certificate.
Detection Limits : Radial As 193.696 nm 3(sd) 4772 ppb This c.ertificate does not modify PerkinElmer's standard terms and condition of sale,
Zn 213.856 nm 3(sd) 1.02 ppb including warranty terms.
Mn 257.610 nm 3(sd) 0.68 ppb . .
La 379.478 nm 3(60) R Service Dep?Ltme?Q—PerklnElmeé Ltd.
Ba 455.403 nm 3(sd) 0.10 ppb
Authorized Representative: (e - / 4 '
Ba 493.408 nm 3(sd) 0.36 ppb &
BEC : Axial (IBX500)/(S-B)  Cd 226.502 nm <150 ppb 58.36 ( Mr. Wiphan Promiumda )
Service Engineer
BEC : Radial (1B X 1000)/(IS-1B) Mn 257.610 nm <45 ppb 104142.80
Page 3 of 4

Page 4 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310 PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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CERTIFICATE OF QUALIFICATION

Qualification Date : 22 June 2022

Next Due : 22 June 2023

QUAL2022-004
| §.P.S Consulting Service Co.,Ltd,
7 Soi Phaholyothin 24, Phaholyothin Road, Ladyao, Jatujak, Bangkok, 10600
+66 (0) 2939 4370
Instrument |dentification
26895 MI13SMT7942A WATERS
Column Heater/Cooler C145MC892G WATERS
2488 UV/Vis Detector B148TES9EA WATERS
TCM A14TC23106 WATERS - A o
CHM L13PRM568M WATERS LRAFEIINTARUMNYULAIBIUDANTITNTIVIN
PCR M13CHMOIZM WATERS v a
RMA J13RMABSIM WATERS izﬂULﬁS\‘ﬂUUﬁiﬂ’]ﬂ’]ﬂ
RMA J13RMASZS0M WATERS
Operational And Performance Qualification Test Completed
B 1. System Precision 250ul & 6. Flow Rate Linearity Accuracy
B 2. Wavelength Accuracy B 7. Compositional Precision
B 3 Detector Linearity Sensitivity @ B Noiseand Drift
B 4. Injector Linearity Accuracy B 9. Signal to Noise
B 5. Injector Carryover @ 10. Temperature Accuracy

Result Of Qualification: Passes & Certifies For 1 Year

Qualificated By Approved By

{ Mr. Tanatip Intarikanond ) { Mr. Wiyawat Phongwittaya )
Engineer Technical Services AGM, Technical Services

. The décument is invalid If withoul aulhorize signatures and reference numbers.

s The data and numbers on this document cannol be changed and replaced in any cases.

s Theexpired date is valid on the date specified and cannat be reprinted of rewrile in any cases
*  The inspector can check the aperator by the address mentioned on above only,

s Reprinl, rewrite and supply without auth d permi isstrictly p

DKSH (Thailand) Limited
2108 Fantree 4 Busiding. Rd, Tai, F g, Bangkok 10260, Thasand
Phona +862 301 7200, Fax +66 2333 1014, www.dksh co thiech

At nigrd wfsn TS - terheategy seevice Wil war

Delivering growth = In Asia and beyond ‘5‘ 02 63 9 7000
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MEC-TISETIS 17028
CALIFRA THIN 3T

AATISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reqguest No. 21-66/0413

CALIBRATION CERTIFICATE

1 5.P.5. Consulting Service Co.,Litd.
< 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkek 10900

Submitted by

Address
: Electrical and El ic Standards Lat v, Industrial Metrology and Testing Service Centre.

Calibrated at

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1@3+3)°C
Manufucturer tACO Relative Humidity : (50 + 15) %

Model : 2127 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,

TPA-303A S/N OF 2214.

3. Prog ble A or Tar
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495,
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphorie using an insert volage 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.
¢ 27 Mar, 2023
;29 Mar, 2023

Date of Receipt
Date of Calibration

MTC No. EEL. BP. 109/0366

"y

” - The results relate only to the itermns testedrcalibrated o valus asslgried,
vertising thee Repon/Certificate and publicity of the results eicept in full am prohibited unlesswrtten permission 1§ obtained from the govemer of TISTR

FM.BLMTC.002 Rev.d

Head Office

35 Mu 3 Tarnbon Khiong Ha, Amphos Khlong Luang
Changwat Pathumthani 12120, Thalland

Tel. (66} 0 2577 $000

Fax, (66} 0. 2577 9009

E-mail ; rumpaigntistr,onth Website s tistr.onth

Office/Laboratory Offica
S 1C, Bangpoe ndustrial Estate, Stukburmdt Road,
Amiphos Muan, Changwist Samitprakan 10280, Thailand  Thafland

'TEl (66} 0 2323 1672-80 ext. 115, 116 Tel. (66) D 25T 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0-2323 9165 Faw. (66) D 2579 8592

E«mail - micatistronth E-mad : sumalssgiistrorth

196 Phahonyothin Foad, Thatuchak, Banglck 10900,

NSC-TISHTIS 7028
CALIBRATION D077

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0413 MTC No. EEL. BP, 109/0366
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 200Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit

Type Level (dB) (dB) (dB) TEC60942:2003 Class |
1/2 inch Brucl&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit

Type (Hz) (Hz) (Hz) IECH0942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 + L5 +1.0%
3. Total distortion
Standard Microphone Measured Tatal distortion Uneertainty Tolerance limit

IEC60942:2003 Class 1
+3.0%

Type (%) (%)
172 inch Bruel&Kijaer 4180 1.80 +0.50

Note : 1. Noadjustment,
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Electrical and ;?Ijﬂrd; Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011266032701228001
End of Certificare 2/2

Date of Calibration + 29 Mar. 2023

Date of Issue ;30 Mar. 2023

t

he resuits relafe only to the items testedrcalibrated or valus assigried
i ssigrie:
Advertiming the Repont/Certificats and publicity of fhe results except In full are prohibited uriss: wiittan permission is obtained from the sovemer of TISTR
Ly

Head Office:

35 Mu 3 Tambon Khlome Ha, Ampnoe Khlong Luang
Changvrat Pathumthani 12120, Thailand

Tel (66) 0 2577 9000

Fax. (66) 02577 9009

E-mail ; rumpiaiggtictr o th Websitanwaw tistr or th

FM.BLMTC.002 Aev.d
Office/Laboratory Office
Sol 1C, Bangpoo Industrial Estate, Sukhumit Road, 196 Phahonyothin Road, Chatuchak, Bargak 10900,
Arnphoe Muang, Changwat Samutpeskan 10280, Thalland  Thaltanid . '
Tel, [66) 02323 167280 =xt. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fak (66) 0 2323 P165 Fa (66 0 2579 8592 I o
E-mall : mizgptiste ov.th E-mall ; sumalesgtistr.onth




w3t (08,7108, Anudane wadid Hife

§ 15,5, CONSULTING SERVICE CO., LTD.
i - 7 eanwnaledu 24 oeumnnlndy usassamnn seaiag nyaee 10000
%q ¥ Ets Praheryatnin 24, Pranciyettin fd. Jomps, Chalushas ok 10808
fun
Noise If_207/23
Sound Level Meter Calibration Report
Acoustic Calibrator [ata
Brand | At | Nuniber [ AC 03/56 |
Madel | 2127 | Serinl No. [ 130006 ]
Calibication Range I 94 4B, 1000 He | Last Caliliration | 29 March 2023 —l
Duse Dite [ 20 March 2024 |
Calibration Data
Sound Level Meter Data Calibatiii Thata
Actual Reading [dB3]
SLM No, Brand Moded Serial Mo, Date
Before Adjustment Ay Adjustment
ACO-B12 ACO 6238 00152081 14 May 2023 Ba0 4.0
ACO-F18 ACO B236 00172048 14 May 2023 B4 94.0
Acoustic Certified Yilue © Thailand Institule of Scientific and Technological Research (TISTR) 93.94 - 0.10 4

Calibruged by @ _

Approved by 3

(Mr. Addul Dangklom )

(Mr. Peern  Dietudom )

NSCTISETIS [ 7028

ATISTR CALIBRATION (017

Request No.

Submitted by
Address

Calibrated at

Instrument Calibrated : Ambient Environment
Description ¢ Sound Calibrator Temperature Y(3343)9C
Manufacturer : Cirrus Relative Humidity (504 15) %
Model : CR:515 Ambicnt Pressure (101325 = 1.500) kPa
Serial No. 92002
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 SN 1537484,

3. Prog ble A w Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agitent 34401A S/N MY 44005560,

5. Pressure Transmitter Vaisala PTB202ZAD SN TO650001.

6. Audio Analyzer Keithley 2015-F S/N 41064935,

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of imstrument was
measured by standard microphone using an insert voltage technique,

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand),

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

measured values only,

Date of Receipt

Date of Calibration 13 Mar, 2023 1/2

21-66/0358 MTC No. EEL..BP. 22/0366

: S.P.8. Consulting Service Co., Lt
: 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900,

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

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

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

3 Mar. 2023

ek

Actvertising the Report/Cenificate and publicity of the results ewcept in full are prohibited unless written permission i obtalned from the govermor of TISTR,

The results relate only to the tems tested/callbrated or value assigned

FM.BLMTC 002 Rev.4

Head Office Office/Laboratary Office
35 Mu 3 Tambon Khiong Ha, Amphos Khlong Luang, Soi 1C, Bangpoo Industrial Estate. Sukhumt Aoad, 196 Phiahormyothin Rosd, Clstuchal, Bangak 10000,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thalland

Tel (66} 0 2577 9000
Faw. (68) 0 2577 9009

Tel {sé) 02323 1672-80 ext. 115, 116 Tel (66)0 2579 1121-30 ext, 5219, 5235, 5217
Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8552

E-mall : rumpaigtistr.onth Webstewww tistr.orth E-mall ; mtc@tistr.orth E-mail ; sumatesgtistr.ontt



NeC-TISI-TIS 17025
CALTHRATION 0057

ATISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0358 MTC No. EEL. BP. 22/0366

The reported expanded uncertainty is based upon a standard uncertainty multiplicd by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20puPa 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 Microp} M d Sound Pressure |Deviated value] U inty Tol limit
Type Level (dB) (diB) (dB) TECH0942:2003 Class |
172 inch Bruel&Kjaer 4180 93.99 -0.01 +0.10 + 040 dB
2, Frequency
Standard Microph M ed Freq v Deviated value| Uncertainty Tolerance limit
Type (Hz) (Ha) (Hz) TEC60942:2003 Class 1
112 inch Brucl&Kjaer 4180 | 00HD.3 03 +1.5 +1.0%
3. Total Distortion
Standard Microph M 1 Tatal Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
172 inch Brucl&Kjaer 41580 1.39 = 0.50 £ 3.0%

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

3. The microphone volume comection was not included.

Calibrated by : Approved by :

(Mr.Nuttapong Niljrusvanit)

Electrical and glrisms Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011266030300928001 2/2

13 Mar, 2023
© 14 Mar. 2023

Date of Calibration
Date of Issue

End of Certificate

The tetults relate only to the items tested/calibrated or value assignad.

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 5ol 1€, Bangpoo Industrial Estate, Sukhurmvit Road,
Changwat Pathumthan| 12120, Thailand
Tal. (66) 0 2577 9000
Fax. (66) D 2577 9009
E-mail : rumpal@tistr.onth Website s tstrnonth E-mall : micgtistronth

FM.BLMTC.002 Rev.d

Office/Laboratary Office

Arnphoe Muane, Changwat Samutprakan 10280, Thalland  Thadand
Tel (66) 0 2323 1672-80 ext, 115, 116
Fac (66) 0 2323 9165 Faw (66) 0 2579 8592

E-mail : surnaleegtistr.onth

Tel. (66} 0 2579 1121-30 ext. 5219, 5225 5217

Actvertising the Report/Certificate and publicity of the results except in full are prohitited unless witten permission |s obitaiped from the goverror of TISTR,

196 Phaharmyothin Road, Chatuchal, Bangeok 10900,

138 1pd.i.i0d. Aeudai wedia Sifa

g isps, CONSULTING SERVICE CO., LTD.
% o wawmnalabe 24 deuwnalalu uwssaumn mevdm oganee 10000
% T Beu Panodpstin £4. Fsnolsthin A0 Jompel, Chaluehak ok 10000
d ™
Noise B 207 1/23

Sound Level Meter Calibration Report

Acvustic Calibrator Thata

Rrand [ CIRRUS | Numiber | AC-CRO1/63 |
Model | CRE15 ] Serial No, | 92002 |
Caibation Range | 24 B, 1000 Hz | Last Catibeation [ 13 Mareh 2023 |
Due Pate [ 13 March 2024 |
Culibration Data
Sound Level Meter Data Calibration Data
Avtual Reading [di3]
SLM Mo Brand Model Serial No. ate
Before Adjustment After Adjustment
CR-R10 Cirms CRIGIR Gan107 14 May 2023 940 940
Acoustic Certified Value © Thalland Institute of Scientific and Technologieal Research (TISTR) 93.99 + 0.10 4

Calibrated by ©

{Me. Adul Duanghlon: }

Approved by 1

VoM peer Derudom)




MEC-TISETIS 17028
AL ITRA THN 037

THAILARD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reqguest No. 21-66/0413 MTC No, EEL. BP.  109/0366

CALIBRATION CERTIFICATE

Submitted by 1 5.P.5. Consulting Service Co.,Litd.
Address < 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkek 10900.
Calibrated at - Electrical and Eleetronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment
Deseription : Sound Calibrator Temperature SEFE3)RC
Manufacturer ACO Relative Humidity : (50 + 15) %
= A« o Maodel : 27 Ambient Pressure (101,325 = 1.500) kPa
LONANIINIEDULNYULATDINUDNIIRNIIVIA ’
Serial No. 1 130006
auLAg gl U5y
FEAUVLAYIULUTDIUUIENDUNT Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

[y

. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
. Digital Multimeter Agilent 34401A S/N MY44005560.
. Pressure Transmitter Vaisala PTB202ZAD S/N T0650001.

s o=

Audio Analyzer Keithley 2015-P S/N 4106495,

P

Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert vollage technique.

This instrument hits 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 < 27 Mar. 2023
Date of Calibration ;29 Mar. 2023 1/2
| v
Thee res =

Advertising the

= Report/Certificate and publich > - L : i
= Nted unless it M wd from the govemar of TISTR

FM.BLMTC.002 Rev.d

Offica/Laboratory Office
N Khlorg Ha, Amphoe Khlong Luang, 5ol 1C, Bar 5
smthani 12120, T

ahonyathin Rosd, TF

WL SamUtp 102
-80ext 115, 116
8165

trofth
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NSC-TISETIS 17028
CALIBRATION (5T

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP,  109/0366

Request No. 21-66/0413
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence ol approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20puPa at 1000 Hz
Acoustic Output in dB re 200Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

3t 1pd.ii.i08. Aavdane wodid e
E £SP.S. CONSULTING SERVICE CO., LTD.

7 wawmmaToiu 24 nwunmaladu usieanon esdon mpumee 10000

"M . ¥ s::nwnwn 4. Prahotpein aﬂl.::w. Chatughik. Basghoh 10000
Nose I 215/23
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand | ACO | Number [ AC 03/56 ]
Maddel [ 2127 | Sierial No: [ 130008 |
Calibration Range | 94 48, 1000 He | Last Cutibeation | 29 March 2023 |
Due Date | 20 March 2024 |

Calibration Data

Sonnd Level Meter Data Calibration Data
SLM No Brand Muded Sertal No. Date Ll 0
Before Adjustment After Adjustment

ACO-B18 ACO 5236 00172048 21 May 2023 841 P
| ACO-B29 | ACO G236 00162011 21 May 2023 93,9 94.0
acowss | aco | s | oowsaors 21 May 202 241 w0
Aco 6236 00182027 21 May 2023 4.0 94.0
ACO 6236 | oo19z032 21 Miyzo23 940 540

Acoustic Certified Value  Thailawd Lnstitute of Scicntific and Technological Research { TISTI) 03.94 + 0.10 dit

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 + L5 +1.0%
3. Total distortion
Standard Microphone Measured Tatal distortion Uncerainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
172 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Note : 1. Noadjustment,
2. The calibrator pressure correction was not included.
3, The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae) wledin : )

T
Electrical and ﬂi:ar:;]:jsl;ﬂrd; Laboratory

29 Mar. 2023 Industrial Metrology and Testing Service Centre

30 Mar, 2023

Date of Calibration

Date of Issue Refl : 2011266032701228001

(=]
(%]

End of Certificare

Advertismg the Report/Certificate and pubtlicity of the results excapt [ full are prohibited u

The results relafe only to the items tested/calibrat

1 is obitained from the gavemer of TISTR

Head Office
35 Mu3
Changvrat Pathumthani 12120, Thailand
Tel (66) 0 2577

Fax,

FM.BLMTC.002 Rev.d

Office/Laboratary
bon Khiong Ha, Ampnoe Khong Luang. Sal wpoo Industrial Estate, Sukhumidt Road,
Arnphioe Muan g

Offica

196 Phationyothin Road, Chatuchal, Barghok 10900,
= at Samutprakan 10280, Thalland  Thal

167280 ext. 115, 116 Tel 21-30 ext. 5219, 5225
Fac (66} 0 2579 8592

E-mail : sumalesgtistr.onth

000
66) 02577 9009
rumpalkgtic

rorth Websitenww tistror th

Calibsated by :

(MpAdul Danigklod )

Approved by ©

(M. Peern  Dituadom)



NSLC-TISE-TIS 7025

NECTISETES (7008
CALIBRATION 0037 SCTISETS

CALIBRATION (0117

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE UF SCIENTIFIC AND TECHNOLOGIC AL RESEARCH (TISTR)
Request No. 21-65/0760 MTC No. EEL, BP.  24/0965 Request No. 21-65/0760 MTC No. EEL, BP.  24/0965
CALIBRATION CERTIFICATE The reported expanded uncertainty 15 based upon a standard uncertamty multiplied by a coverage
factor k= 2, providing a level of confidence of approximately %5%,
Submitted by +S.P.S. CONSULTING SERVICE CO., LTD. Nominal Output of Unit Under Test = 114 dB re 20pPa at 1000 Hz
Address - 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900 Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.
Calibrated st Eleetrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre. 1. Sound Pressure Level
: Soi 1€, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280, Standard Microphone | Measured Sound Pressure | Deviated valucl Unicertainty Tolerance limit
v B dB IEC60942:2003 Class 2
Instroment Calibrated : Ambient Environment Type Level (dB) B) KB C6 el
A § " - 12 inch Bruel&Kjoer 4180 113.63 -0.37 +0.10 +0.75dB
Description : Acoustic Calibrator Temperature 3+ °C
2. Frequency
Manufucturer :SVANTEK Relative Humidity  : (50 = 15) %
Qi Nt M E L u " |
Model : 5Y34 Ambient Pressure £ (101.325 + 1.500) kPa Mibrep Fiequency  |Deviated value) U T fimit
Type (Hz) (Hz) (Hz} [EC60942:2003 Class 2
Serial No., 33139 i
1.2 nch Bruel& Kjacr 4180 1000.0 0n =15 +£20%

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S8/N 122037,
2. Measuring Amplificr Bruel&ijaer 2636 S/N-1537484. == =

1. Total Distortion

) Standard Microphone | Mecasured Total Distortion Eucertuimy | Tolerancelimit
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214, T o ") IEC60942:2003 Class 2
4. Digital Multimeter Agilent 34401A S/N MY44005560. 172 inch Bruel&Kjoer 4180 0.24 +0.50 +4.0%
5. Pressure Transmitter Vaisala PTB20ZAD S/N T0650001. Note: 1, No adjustment.
6, Audio Analyzer Panasonic VP-T722A SN 041477D122. 2. The calibrator pressure correction was not included.
7. Condenser Microphone Bruel&Kjoer 4180 S/N 2633326, 3. The microphone volume correction was not included.
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound p level of i was
measured by standard microphone using an insert voltage technigue.
Calibrated by - Approved by :
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards -
Laboratory (EEL), which are traccable 1o the | ional System of Units through the National Institute of

(M. Muttspong Niljrusvanit)
Metralogy ( Thailand),

The inft ion on actual reading is hed herewith and the uncerainty limits quoted refer to the % =
Electrical and Eﬂaﬁmk Laboratory
measured values only.

Date of Calibration 19 Sep. 2022 Industrial Metrology and Testing Service Centre
Date of Receipt £ 13 Sep. 2022 Date of Issue ¢ 20 Sep. 2022 Rel : 2011265091304034002 212
Date of Calibration 19 Sep, 2022 1/2 End of Certificate
#'
The reslts relate only to the [tems tested/calibrated or value assigned The results relate only te the items tested/calibrated or valus assigned
Advertizing the Report/Certificate and publicity of the results except in full ane piohibited unles vritten parmission s from the g ol TISTH Advertising the Repont/Certificate and publicity of the rewlts except in full are probibited wnless wiitten permission |y obtained from the govermor of TISTR
FMBLMTC.002 Rev.a FMBLMTC.002 Rev.d
Head Office Office/Laboratory Office Head Office Office/Laboratory Office
35 Mu 3 Tamben Hhioni Ha Amphoe Khlong Luang:  Sof 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phighomyothin Rosd, Chatuchak, Banghick 10900, 35 Mu 3 Tambon KhlongHa, Amphos Khlong Luang  5od 1€, Banepoe Industrial Estate, Sukbumiit Road, 166 Phahonyuthin Road, Chatuchak, Banghkok 10900,
Changwat Pathumthani 12120, Thailand Amphos Muang, Changwat Samutprakan 10280, Thaland  Thailard Changwat Pathumthani 12120, Thalland Amphie Muang, Changwat Samutprakan 10280, Thaiand  Thaland
Tel. (68) 02577 9000 Tel, (6610 2323 167Z-80 ext. 115, 116 Tel. (68) 0 2575 1121-30 ext. 5219, 5225, 5217 Tek. (66 0 2577 9000 Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel. (66) 0 2579 1121-30 ext: 5219, 5225, 5217
Faw, {661 0 2577 2009 Fax, (84) 0 2323 9185 Fax. (66] 0 2578 8592 Fiax. (66) 0 2577 9009 Fax. (66) D 2323 9165 Fax (66) 0 25T 8592

E-mail ; rumpaigitistr onth Websitemas tistr.onth E-miail : mitcgptistr.or.th E-mad : sumalesgtistronth E-rmail 1 rumpalgetistror th Websitaswwetistrorth E-mail : mtcgtistr.onth E-mai : sumalesgtistronth
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Nokse Dose: B_212/23

3t 1ad. .08, Apudiahs wadid e

Nuoise Dose Meter Calib

ion Report

Acoustic Calibrator Data

Brand | SVANTEK | Number [ SV 06,62 |
Maiel | sva4 | Serial No, | ag13e |
Calibration Range I 114 4B, 1000 He I Lust Calibration | 19 September 2022 |
Thie Dhate [ 19 September 2023 I
Calibration Dats
Sonnd Level Meter Data Calibration Matw
Actual Reading [0
LM Na Brand Mumlel Serial No. Pue
Befure Adjustment Afer Adjustment
NMD-B11 SVANTER SV-10418 BO8II 22 May 2023 il 1156
| nmp-B12 | SVANTEK | sv-1oais B0832 22 May 2023 1136
NMD-B13 SVANTEK SV- 1041 80834 28 May 2023 113.6
NMID-B14 SVANTI SV-10418 B08TS 22 May 2023 113.6
NMD-B16 SVANTER SV-10415 BOBBO 22 May 2023 113.6
Acoustic Cortified Value : Thailand Tnstitute of Scientific and Technological Research ( TISTR) 113,63+ 0,10 dB

WBAANSNITEBULIBULASDILBNITNTIVIA

srauausauluanulsEnouns

Calibeaed by 2

- o
Mr Adul Danghlom)

Approved by 1

P =1

i L S

{Mr. Pecra Detucdom )




CALIBRATION LABORATORY C0.,LTD.

A
o "

AN
a—

2/10-11,14,58 Sol Prasart Manukit 29 Yaok 4, Prasert Manukit Rd , Ladphran, Bangkok 10230 % 7
Tel 02-678-03534 Fax: 02-578-2672  www.cakaboratory com  E-mall sale@calaboratory com

CLC

Accredited
mOoARe 1Toan

T
Yol i

NSC-TISI-TIS 17028
CALIBRATION D059
cLe

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE DIGITAL THERMOHYGRO METER
[THERMAL ENVIRONMENT MONITOR]
MANUFACTURER i M
MODEL / TYPE QUESTemp?34
SERIAL NO. 1 TEH060047
CLID. NO. 3 231802271
JOB CONTROL NO. : 221028109978

CUSTOMER

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

TS01 PHAHOLYOTHIN 24 ROAD,, JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 28 October 2022

Report of calibration sereening must not be taken in part, Exeept

DATE OF ISSUED : 31 October 2022

Withaut ihe of the Calibration Lak Co., Lud,

Calibrated By :

Approved By :

This Calibration Certifis d

Oranut Kamchatphai
Calibration Engincer

Mongkol Yotsoontorn
Authorized Signatory
31 October 2022

Certificate No. Q22109978
F3-011-04/01-12

the to national standards, which realize the units of menssurement aceording to

the Tnternational System of Units { S1 )

page | of 3 E} E
L]
[CIF it

wciccalibration

CALIBRATION LABORATORY CO.LTD. jasecr

2/10-11,34,55 Sol Prasert Manukit 29 Yask 4, Prasert Manukit Rd , Ladphrao, Bangsok 10230
Tel 02-578-0353-4 Fax: D2-578-2672  www.caklsboratory. com  E-mail:sale@caldaboratory.com

CLC

Acoredited
L

4 ¥
Peeliy

NRC-TISETIS 17928
CALIBRATION 8059
cLe

REPORT OF CALIBRATION

NOMENCLATURE

MANUFACTURER
MODEL /TYPE

SERIAL NO.

DATE OF CALIBRATION

FOR
: DIGITAL THERMOHYGRO METER
[THERMAL ENVIRONMENT MONITOR]
M
: QUESTemp®34
H TEH060047
i 29 October 2022

ENVIRONMENT CONDITIONS :

Temperature : 23t2°%

PROCEDURE USED :

Relative Humidity : (55 10) %RH

This instrument was calibrated under procedure No. WI-305-74. The calibration was performed by using

Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd,

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602,

Temp & Humidity Chamber, PGC Mode! 9141-5116 S/N, 1304261.

TRACEABILITY :

The measurements are traceable to International System of Units (S1), through Thunder Scientific Corporation.

Certificate No. 19944, Due Date 26 Junuary 2023,

UNCERTAINTY :

The reported fed inty of

¥

is stuted o5 the standard uncertainty of messurement multiplied

by the coverage factor k= 2,00 which for u normal distribution corresponds to o coverage probability of approximately 95 %.

It has been evaluated sccording to the "Evaluation of the U inty of M

Certifieate No. Q22109978
F3-011-04/01-12

in Calibration (EA-4/02 M:2021)"

page2of 3 m
E L
El s
wcicealibration
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CALIBRATION LABORATORY CO.LTD, s

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

210-11,14.55 Sol Prasart Manuklt 28 Yaek 4, Prasert Manukit Rd., Ladgphrao, Banghok 10230 %o /}""\\‘ ‘,é,, \'_'L"’ A‘Aﬂ
Tel 0257803534 Fai 02-578-2672  www.caldaboraiory.com  E-mall sals@ea-abaraiory.com Htil Y [y ey
L NSC-TINTIS 17004 B ,;-‘ a
‘.:(fé:d"f“:ﬂa € nl.mui.\l'r:ns no5e z"ﬁ\\" = n%:
CONDITION OF CALIBRATION ITEM : GOOD Certlf'cate Of Ca | I b ratl On
MEASUREMENT RE 1 i ) 4
SULTS : ( X ) without adjustment ( ) adjustment Certificaté Number © SPR23030505-1 Page: 1 of 3
The tuble in the following gives the calibration results and inted of the
g digital thermohygro meter [thermal environment monitor]. Customer ¢ 8.P.S. CONSULTING SERVICE CO,, LTD.
CALIBRATION DATA 7 Soi Phahalyathin 24 Phaholyothin Road., Jompol, Chatuchiak,
1. CORRECTION OF TEMPERATURE : WET Bangkok 10900
Test point Actual Temperature DUC Reading Ci Uneertainty
o o L+ P Q L4}
e e ¢y ) %) Equipment Name i Area Heat Stress Monitor
30.0 30.01 298 +0.21
Manufacturer ¢ Quest Technologles
35.0 35.00 349 #0.10 0.40
60 = — = Model QUESTemp 34
Serial Number TEGO40059
2. CORRECTION OF TEMPERATURE : DRY ;
ID. Number D BOT
Test point Actuzl Temperature DUC Reading Ci ui y
(°c) %oy (°c) °cy +(°) Environmental Conditions
300 3001 38 T 28] Ambient Temperature B p i i o Recelived Date 30 Mar 2023
35.0 35.00 350 0.00 0.40 Relative Humidity 50% T 15 % Calibration Date 31 Mar 2023
40.0 40,01 39.8 +0.21 Location of Calibration ¢ In-Lab Recommend Due Date t 31 Mar 2024
Calibration Procedure t SP-CPT-04-13 Date of Issue 01 Apr 2023
3. CORRECTION OF TEMPERATURE : GLOBE BULB .
Test point Actual Temperature DUC Reading Correction Uncertainty
%) °c) ey °c) +£(%) Method of Calibration
— o This certifies that the above instrument was calibrated in compliance with the calibration system
0o 30,01 29.7 +0.31 o
o requirement of ISONEC 17025:2017 in accordance with reference procedure. Standards used to perform
350 35.00 348 +0.20 0.40 B
(=] this callbration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
40.0 40.01 39.7 +0.31 3 4
consensus standards. The result reported hereln apply only to the calibration of the item described above as
Note. The S f Accredited TIS i . . 1 ;
PR SO L Cevtfizaie Na 19C0R7/0655 a0 Pige € of 111 recelved Our decision rule is to caontact 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.
This report is valid for the above stated instrument/s only. % All calibrations are parformed within manufacture's specifications. The calibration certificate shall not be
? raproduced except in fullwithout written approval of 5P Metrology System (Thailand).
E:
### End of Certificate ### =
Calibrated by : Mr.Sarawut Khitmal Approved by
-
Certifivate No. Q22109978 Calibration Officer ( Mr.Nirut Loha )
F3-011-04/01-12 page 3 of 3 & m Authonized Signatory

SP-FM-04-15 rev.0

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

W,
SNt

e ey

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
g‘t\\-.‘_é'/:!’f ﬂ‘ﬂﬂ

=

z :}‘ ACCAMEDITED
”"mm\*" e
Calibration Report o
Certificate Number SPR23030505-1 Page : 2 of 3
Reference Standards
Equipment Name Maodel Serial No. Certificate No. | Due. Date
Humidity Chamber TH-805 NAA SPR23010480-5 | 22 Feb 2024
THERMO-HYGROMETER 5020A A4TO4B QR23-0176 26 Jan 2024

oG
]

(%4

!

[ puejiel ]

-
o

ALBW

=
m
c

Traceability

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

SP Metrology - SP Metrology system (Thalland) Co.Ltd.

Quality Rebom Co., Ltd

=
7
=

oo

SP-FM-04-15 rev.0

I =

faLed

LEHMESHT LR MMM

109"

LL

Result of Calibration
Certificate No. ¢ SPR23030505-1 Page: 3 of 3
Temperature Accuracy in the Measurement. (WET) Unit:°C
Temperature Standard uuc Error Uncertainty
Setting Reading Reading ° ()
30.0 30.013 30.0 =0.013 0.50
35.0 35.010 35.0 =0.010 0.50
40.0 40.015 40.0 -0.015 0.50
Temperature Accuracy in the Measurement. {DRY) Unit: *C
Temperature Standard uuc Etcor Uncertalnty
Setting Reading Reading [}
30.0 30.013 30.0 -0.013 0.50
35.0 35.010 35.0 -0.010 0.50
40.0 40.015 40.0 -0.015 0.50
Temperature Accuracy in the Measurement. (GLOBE) Unit: *C
Temperature Standard uuc Eivdi Uneertainty
Setting Reading Reading ()
30.0 30.013 30.0 -0.013 0.50
35.0 35.010 35.0 -0.010 0.50
40.0 40.016 40.0 -0.015 0.50
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 reparted uncertainty of measuremeant is the expanded uncertainty cbtained by multiplying the
standard uncartainty with the coverage factor k= 2. providing a level of confidence approximately 85%.
= End of Certificate -

SP-FM-04-15 REV.0



CALIBRATION LABORATORY CO.LTD. jnems

= E e L
2/10-11,14, 55 Sof Prasart Manukit 23 Yaek 4, Prasert Manukit Rd., Ladphrao, Banghoh 10230 %7720
T
Tel 0257803534 Fax: 02-578-2672  www.cakiaboratory com  E-mailsalefical-iaboratory.com Tl
NRC-TINITIS 1ars

cl.c CALINRA TN o5y

Accredited ik
oG 1oEn

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE i DIGITAL THERMOHYGRO METER
(THERMAL ENVIRONMENT MONITOR}
MANUFACTURER i El
MODEL / TYPE ¥ QUESTemp®34
SERIAL NO. § TELO80034
CLID. NO. i 231801937
JOB CONTROL NO. I 221028109974

S.P.S. CONSULTING SERVICE CO., LTD.
7501 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CUSTOMER  :

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 28 October 2022 DATE OF ISSUED ; 31 October 2022

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

Calibrated By : Oranut Kamchatphai

Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory

31 October 2022

This Calibration Certificare d the tr to national dards, which realize the unity of measurement acearding 1o

the International System of Units ( 51)

Certificate No. Q22109974

F3-011-04/01-12 pigelof 3 GE]es fa]
[
[E17S:

ockcallbration

N
oo

CALIBRATION LABORATORY CO.LTD. jasms

2M1(-11,14, 55 Sol Prasart Manukit 28 Yaek 4, Prasart Manukit Rd., Ladphrao, Eangkok 10230 T-r,"_ N \3-'

Tel 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com  E-mail sale@caHaboratory.com

c I-c ARC-TIS-TIS 102s

Accredited CALIBRATION 0059
LRt i b cLo

REPORT OF CALIBRATION

NOMENCLATURE : DIGITAL THERMOHYGRO METER

(THERMAL ENVIRONMENT MONITOR)

MANUFACTURER § M

MODEL / TYPE QUESTemp°34
SERIAL NO. i TELO80034
DATE OF CALIBRATION t 29 October 2022

ENVIRONMENT CONDITIONS :

Temperature : 23t2)% Relative Humidity (55t 10) %RH

PROCEDURE USED :
This instrurnent was calibrated under procedure No, WI-305-74, The calibration was performed by using

Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N, 44602,
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N, 1304261,

TRACEABILITY ;
The measurements are traceable to International System of Units (1) , through Thunder Scientific Corporation.

Certificate No. 19944, Due Date 26 January 2023,

UNCERTAINTY :

The d ded inty of

is stuted as the standard uncertainty of measurement multiplicd
by the coverage factor &= 2,00 which for a normal distribution comesponds to a coverage probability of approximately 95 %.

1t has been evalusted fing to the "Evaluation of the U inty of M in Calibration (EA-4/02 M:2021)"

Certificate No. Q22109974

F3-011-04/01-12 page 2of 3 E E
L4
Fﬂbﬂl“ﬁriﬂrx-l



CALIBRATION LABORATORY CoO.,LTD,

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasen Manukh Rd., Ladphrao, Bangkok 10230

Tal. 02-578-03534 Fax: (2-578-2672

CLC

Accradited
IBOIRC 17oan

www caklaboratory.com  E-mail salegical-iaboratory com

NHC-TISI-TIS 17025
CALIMRATION foss
(S ¥

Sy

CALIBRATION LABORATORY CO.,LTD. jzesms

Tel 02-578-03534

CLC

Aceredited
WO IEC 17025

Fax; 02-578-2672  www.cakiaborstory. com  E-mait salegiical-aboratory.com
NEC-TISE-TIS 17es
CALIRRATION B05%

CLe

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

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE i DIGITAL THERMOHYGRO METER
(THERMAL ENVIRONMENT MONITOR)

MANUFACTURER M

MODEL/ TYPE QUESTemp®32

SERIAL NO. TPA100010

CLID. NO. 231801938

JOB CONTROL NO. 221028109975

The table in the following gives the calibration results and d of the
measuring digital thermohygro meter (thermal environment monitor).
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE : WET
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) °c) (°c) (°c) (%)
30.0 30.01 30.0 +0.01
35.0 35.00 35.0 0.00 040
40.0 40.01 399 +0.11
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correetion Uneertainty
(°c) ey (%c¢) (°c) (%)
30.0 30.01 302 -0.19
350 35.00 351 -0.10 0.40
0.0 40.01 401 ~0.09
3. CORRECTION OF TEMPERATURE : GLOBE BULB
Test point Actual Temperature DUC Reading Ci Ui Y
(°c) ) (°c) %y +(%)
30.0 30.01 30.0 +0.01
350 35.00 349 +0.10 0.40
40.0 40,01 399 +0.11

Note. The Scope of Aceredited TISI Certificate No. 19C087/0655 Issue | Page 36 of 111

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

### End of Certificate ###

Certificate No, Q22109974

F3-011-04/01-12

page 3 of 3 E E

*
@clccalibration

CUSTOMER

DATE OF RECEIVED :

Report of calibration sereening must not be taken in part. Except complete. Without the

5.P.5, CONSULTING SERVICE CO., LTD,
7 SO1 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900
28 October 2022 DATE OF ISSUED : 31 October 2022

1 of the Calibration Lal

¥ Ca., Lid,

Calibrated By :

Approved By :

This Calibration Certificate

Oranut Kamchatphai

Calibration Engineer

Mongkol Yotsoontorn
Authorized Signatory
31 October 2022

Certificate No. Q22109975
F3-011-04/01-12

the traceability to national standards, which realize the units of measurement according to

the Internativnal System of Units (81)

page | of 3 E E

[E]s:

@cicealibration



LT,
&

CALIBRATION LABORATORY C0.LTD. joccs CALIBRATION LABORATORY CO.LTD. s

a8
s
P

"E

2/10-11,14.55 Soi Prasart Manuki 29 Yaek 4, Prasert Manuil R, Ladphean, Bangkok 10230 % 7oy ZH10-11,4,55 Sol Prasen Manukit 28 Yaek 4. Prasert Manukil R, Ladphvao, Banghok 10230 % s
Tol. 0257803534 Fax 02-578:2672  wewcakboralorycom  E-mabssb@ostaboratoyeom el Tel 02:678-0353+4 Fax: 025782672  wiwcaHaboalory.com  E-madsaie@eaHabosalary com T
SR s NSCTINITIN 17028
Sie N cre Lo
L] L RO 1PN L1L
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adj i )adj
The table in the following gives the calibration resulis and d of the
FOR measuring digital thermohygro meter (thermal environment monitor).
NOMENCLATURE ¥ DIGITAL THERMOHYGRO METER CALIBRATION DATA
(THERMAL ENVIRONMENT MONITOR) 1. CORRECTION OF TEMPERATURE : WET
Tes i 1T Daad? c - S
MANUFACTURER . M est point Actual p puc I Uncertainty
(°cy (‘e (°c) (°c) +("e)
MODEL / TYPE ¥ QUESTemp°32
300 30.01 30.0 +0.01
SERIAL NO. i TPAL00010
350 35.00 345 +0.20 040
DATE OF CALIBRATION % 29 October 2022 010 2001 99 w011
2. CORRECTION OF TEMPERATURE : DRY
ENVIRONMENT CONDITIONS : 7
7 + Test point Actual Temperature DUC Reading Ci i L
Temperature : 23t1°% Relative Humidity : (55X 10) %aRH
v ! (°c) (°c) (°c) (°c) +(°c)
30.0 30.01 30.0 +0.01
PROCEDURE USED :
o ) ) ’ 35.0 35.00 351 -0.10 0.40
This instrument was calibrated under procedure No. WI-305-T4. The calibration was performed by using
40.0 40.01 40.1 -0.0%
Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Lid.
3. CORRECTION OF TEMPERATURE : GLOBE BULB
REFERENCE STANDARD USED : : 3
Test point Actual Temperature DUC Reading Correction Uneertainty
Chilled Mi H ter, b M S/MN. 44602,
illed Mirror Hygrometer, Edgetech Model Dew Master 57 °c) °c) (°c) (°c) +(%)
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N, 1304261, 30.0 30,01 302 0.19
35.0 35.00 350 0.00 0.40
TRACEABILITY :
40.0 40,01 40,0 +0.01
The measurcments are truceable to International Sys f Units (S1), through Thunder Scientific C ion.
i ? RSO S A Mirongh Thutelse kicatife Corporat Note. The Scope of Accredited TISI Centificate No. 19C0B7/0655 Issuc | Page 36 of 111
Certificate No. 19944, Due Date 26 January 2023,
This report is valid for the above stated instroment/s only,
UNCERTAINTY : ol ly.
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 2,00 which for a normal distribution corresponds to a coverage probability of upproximately 95 %.
; 4 ### End of Certificate ###
It has been evaluated according to the "Eval of the U inty of Mi in Calibration (EA-4/02 M:2021)"
Certificate No. Q22109975 Certificate No, Q22109975
F3-011-04/01-12 agedof 3
F3-011-04/01-12 page 2 of 3 E5E pog OfzA0|
L] []

eclczalibration wcicealibeation



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
&, H‘AB

T ACCRHEDITED
L

Certificate of Calibration o Calibration Report e

3 Certificate Number : SPR23030505-2 Page: 1 of 3 Certificate Number :  SPR23030505-2 Page :2 of 3
= =
s Customer : 8.P.S. CONSULTING SERVIGE CO., LTD,
= 7 Sol Phaholyothin 24 Phaholyothin Road.,, Jompal, Chatuchak, z Reference Standards
"3 Bangkok 10900 3 Equipment Name Maodel Serial No. Certificate No. | Due. Date
- = Humidity Chamber TH-803 NA SPR23010480-5 | 22 Feb 2024
3:3 Equipment Name Area Heat Stress Monitor T_i THERMO-HYGROMETER 50204 A4T046 QR23-0176 26 Jan 2024
,::’: Manufacturer Metrosonics ;::
3 Model : hs-32 5 Traceability
5 TN MGEGAD01 = This certification Is traceable to the Intemational System of Unit maintained at :
E‘ SP Metrology - SP Metrology system (Thailand) Co.Ltd.
2 REigniN = B Quality Reborn Ca., Ltd
'\_J Enviranmental Conditions
: Ambient Temperature 23°ct 2°C Recelved Date © 30 Mar 2023 ;

Relative Humidity P 50% *159% Calibration Date 31 Mar 2023 g;

Location of Calibration In-Lab Recommend Due Date 31 Mar 2024 9;;_

Calibration Procedure SP-CPT-D4-13 Date of Issue D1 Apr 2023 ;:

Method of Calibration
This certifies that the above instrumeant was calibrated in compliance with the calibration system

requirement of ISOMEG 17025:2017 in accordance with reference procedure. Standards used to perform

Gcde-E6

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

=

consensus standards, The result reported hersin apply only to the calibration of the item described abaove as ‘___
recelved.Our decision rule is to contact the customer if the item pass and fall calibration when the results é;
include the uncertainties and the customer must determing if the results meets their needs. =
All calibrations are performed within manufacture’s specifications.The calibration certificate shall not be §
reproduced except in full without written approval of SP Metrology System (Thailand). g

=

Calibrated by :

Mr.Sarawut Khitmai

Calibration Officer

Approved by

{ Mr.Mirut Loha )

Autharized Signatory

SP-FM-04-15 rav.0

@

SPFM-04-15 rev.0



| @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
E%3E

——.

Result of Calibration e

Certificate No. :  SPR23030505-2 Page : 30f3

Temperature Accuracy in the Measurement. (WET) Unit +*g
-~
s Temperature Standard uuc Error Uneertainty
o Setting Reading Reading [+)
s
2 30,0 30.013 30.4 0.387 0.50
35.0 35.010 35.4 0.330 0.50
40.0 40.015 40.4 0,385 0.50
Temperature Accuracy in the Measurement. (DRY) Unit : *C
Temperature Standard uuc Bt Uncertainty
: Satting Reading Reading (=)
‘_ 30.0 30.013 30.5 0.487 0.50
; 35.0 35.010 35.5 0.450 0.50
5 40.0 40,015 40.5 0.485 0.50
o Temperature Accuracy in the Measurement. (GLOBE} Unit : *C
:'-‘;' Temperature standard uuc Etror Uncertainty
™ Setting Reading Reading [+)
ol 30.0 30.013 30.4 0.387 0.50
N
35.0 35.010 35.4 0.390 0.50
: 40.0 40.015 40.4 0.385 0.50
Note:

The resuit of calibration was found accurate as show on date and place of calibration anly,
This Certificate Is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement ls the expanded uncertainty obtgined by multiplying the

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

SP-FM-04-15 REV.0

CALIBRATION LABORATORY CO.LTD. juge

a1,
o ",

210-11,14,55 Soi Praser Manukit 28 Yaek 4, Prasert Manukit Rd, Ladphrao, Banghkok 10230
Tal 02.578-0353-4 Fax 02-578-2672  www.calboratory com  E-mai-sal@cal-daboratory com

CLC

Aceredited
RO LT

S e
—

il

A

2 5
A i LE

NSCTISI TN 1028
CALTHRATION bo59

(S ¥

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE i DIGITAL THERMOHYGRO METER
(THERMAL ENVIRONMENT MONITOR)
MANUFACTURER H M
MODEL / TYPE ¥ QUESTemp®32
SERIAL NO. H TPHO50019
CLID. NO. i 231801940
JOB CONTROL NO. 221028109980

CUSTOMER  :

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

7501 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 28 October 2022

Report af calibration screcning must not be tuken in part. Except complete. Without the approval of the Calibration Lab ¥ Co., Ltd.

DATE OF ISSUED : 31 October 2022

Calibrated By :

Approved By :

This Calibratien .

Certificate No. Q22109980
F3-011-04/01-12

Oranut Kamchatphai

Calibration Engineer

Mongkol Yotsoontorn

Authorized Signatory
31 October 2022

the traceability to national standards, which realize the units of measurement sccording to

the Internationsl System of Units ( S1)

page lof 3

iclocalibration



CALIBRATION LABORATORY CO.LTD. jras CALIBRATION LABORATORY CO.LTD. e

W

——

fcleealbration

2/10-11,94,55 Soi Prasert Manukit 28 Yack 4, Prasert Manukit R . Ladphran, Bangkok 10230 ?‘:-,//,-?-\";\ -3 210-11,14,55 Sci Prased Manukit 20 Yask 4, Prasen Manukit Rd., Ladphsao. Bangkok 10230 f’l.//"/:\\..\-‘"‘-\\:;-
Tel 02:678:03534 Faic 02-578-2672  wiwsaHaborstory.com  E-mailsaleeaklaboratorj.com e Tel 02-578-03634 Fax: 02-578-2672  www cabiabordtary com ~ Evmalsatscatiaboratory com tutiae”
ch 7 NEC-TISITIS I TaEs cl_c NRE Ihlll\l’.‘ﬂ!:
“‘cf:r.‘:dr::zn CAL IHll‘.l;‘l"\ ness '-::I‘;:_‘:l_::z” Al lllll(\lflhl\oﬂ L]
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
The table in the following gives the calibration results and iated intics of the
FOR mieasuring digital thermohygro meter (thermal environment monitor).
NOMENCLATURE F DIGITAL THERMOHYGRO METER CALIBRATION DATA
(THERMAL ENVIRONMENT MONITOR) 1. CORRECTION OF TEMPERATURE : WET
MANUFACTURER M Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°¢) ey ey +(°)
MODEL / TYPE QUESTemp®32
30.0 30.01 30.2 0.1%
TAL NO. £ TPHO50019
SERTAL! 35.0 35.00 351 -0.10 040
DATE OF CALIBRATION ¥ 29 October 2022 40.0 4001 39.9 w011
2. CORRECTION OF TEMPERATURE : DRY
ENVIRONMENT CONDITIONS : : 7 .
Test point Actual Temperature DUC Reading Ci L
T ture : 1t 2% Relative Humidity : (55 10) %RH
FIpEEAES e ¥ ! (°c) (°c) (°c) (°c) +(%)
300 30.01 30.2 -0.19
PROCEDURE USED :
350 35,00 352 -0.20 040
This instrument was calibruted under procedure No. WI-305-74, The calibration was performed by using
40.0 40.01 40.0 +0.01
Chilled Mirror Hygr and Temyj & Humidity Chamber which maintained by the Calibration Laboratory Co., Lid,
3. CORRECTION OF TEMPERATURE : GLOBE BULB
REFERENCE STANDARD USED : 7 7 E
Test point Actual Temperature DUC Reading Correction Uncertainty
il i N g 2.
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602, (°c) (°¢ey (°cy (°cy +( %)
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261, 300 30,01 0.1 0,09
50 35.00 349 +0.10 0.40
TRACEABILITY :
40.0 40.01 398 +0.21
3 traceabl tonal § f Units (SI) , throug Scientific C tion.
0 SRS IR AES (MCORINtn aommietional e of initt (S Siromh Thusder ion 2 Corppralion Note. The Scope of Accredited TISI Certificate No. 19C087/0655 ssuc | Page 36 of 111
Certificate No. 19944, Due Date 26 January 2023,
This report is valid for the above stated Instrument/s only.
UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
#t## End of Certificate ###
It has been evalumed ding to the "Eval of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"
Certificate No. 022109980 Certificate No. Q22109980
F3-011-04/01-12 page 2 of 3 E#iE E3011-04/01-12 page 3 of 3 HiE
[ L
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CALIBRATION LABORATORY Co.,LTD.

2M10-11,%4,55 Soi Prasert Manukd 29 Yaak 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Fao: 02-578-2672  www.cakiaborslory.com  E-madsalei@caHaboratory.com
CLC NRCTINITIS 17025
Accredited CALIRATION B0y

IBO/IEC 17028 [T
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE 3 DIGITAL THERMOHYGRO METER

(THERMAL ENVIRONMENT MONITOR)

MANUFACTURER ! M

MODEL / TYPE QUESTemp®32
SERIAL NO, 1 TPHO50041
CLID. NO. } 231801942

JOB CONTROL NO. 220815082002

CUSTOMER S.P.S. CONSULTING SERVICE CO.,, LTD.
7501 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10500
DATE OF RECEIVED : 15 August 2022 DATE OF ISSUED : 20 August 2022

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

Calibrated By : Oranut Kamchatphai

Calibration Engineer

-

Approved By : Mongkol Yotsoontorn
Authorized Signatory
20 August 2022
This Calibration Certificate the y 1o nationol which realize the units of measurement according to

the International System of Units ( 81)

Certificate No, Q22082002
F3-011-04/01-12 page 1 of 3

pciccalibration

CALIBRATION LABORATORY CO,LTD. s

2110-11,14, 55 Sol Prasert Manukit 28 Yaek 4, Prasen Manukit Rd., Ladphrao, Bangkok 10230 ?4 ,/_‘,:“:\\ . »:-‘
L}

3
Tel. 02-578-0353-4 Fax: 02-578-2672  www.caklsboratory.com  E-madsale@cal-aboealory.com Al

CLC NEC-TISETIS 1708

Accredited CALTHRATION o8y

RO/IEC 1T0Rs LR

REPORT OF CALIBRATION

FOR
NOMENCLATURE DIGITAL THERMOHYGRO METER
(THERMAL ENVIRONMENT MONITOR)
MANUFACTURER i AV
MODEL/TYPE i QUESTemp®32
SERIAL NO. TPHO50041
DATE OF CALIBRATION H 18 August 2022

ENVIRONMENT CONDITIONS :

Temperature : (23t 2) g Relative Humidity : (55% 10) %RH

PROCEDURE USED :

This instrument was ealibrated under procedure No, WI-305-74, The calibration was performed by using

Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N, 44602,
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261,

TRACEABILITY :
The measurements are traceable to International System of Units (81), through Thunder Seientific Corporation.

Certificate No. 19944, Due Date 26 January 2023,

UNCERTAINTY :

The d ed inty of

P |

is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for 2 normal distribution corresponds to a coverage probability of approximately 95 %.

Ithas been evaluated aecording to the Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No, Q22082002

F3-011-04/01-12 page2of 3
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=
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iclccalibration
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CALIBRATION LABORATORY CO.LTD. s
2110-11,14,55 Soi Prasert Manukil 20 Yook 4, Prasert Manukilt Rd., Ladphrao, Banghok 10230 7';';///“:“\..-_'\““\3-?
Tel. 02-578:0353-4 Fax; 02:570-2672  www.cakiaboratpry.com  E-madsale@eat-laboralory.com il
e S
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment { ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring digital thermohygro meter (thermal environment monitor).
CALIBRATION DATA
*1. CORRECTION OF TEMPERATURE [WET]
Test point Actual Temperature DUC Reading Cotrection Uncertainty
(°c) (°c) (°c) (°c) +(°c)
300 29.98 30.0 -0.02
350 3498 347 +0.28 0.40
40.0 40.00 307 +0.30
Note, * means Calibrations marked " Not TISI Acceredited " in this Certificate have been included for completeness.
2. CORRECTION OF TEMPERATURE [DRY]
Test point Actual Temperature DUC Reading C U y
(°c) (°c) (°c) (°c) *(°c)
0o 29.98 302 -0.22
is0 34.98 349 +0.08 0.40
40.0 40.00 39.7 +0.30
3. CORRECTION OF TEMPERATURE [GLOBE BULB]
Test point Actual Temperature DUC Reading Correction Uncertainty
[R5 "y (°cy (%e)y +(°)
EL A 29.98 302 -022
350 34.98 349 +0.08 0.40
40.0 40.00 LR +0.20
Note. The Scope of Accredited TISI Certificate No. 19C087/0655 lssue | Page 36 of 111
This report is valid for the above stated instrument's only.
##t End of Certificate ##8
Certificate No. Q22082002
F3-011-04/01-12 page Jof 3 E E
L
EE
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CALIBRATION LABORATORY Co.,LTD.

2r10-11,14,55 Sol Prasert Manukit 29 Yaek 4, Prasen Manukil Ry, Ladphrao, Bangh

Tel. 02-578-0353-4 Fax: 02-578-2672

CLC

Accrnditod
O IEG pToun

CUSTOMER

NOMENCLATURE

MANUFACTURER
MODEL / TYPE
SERIAL NO.
CLID. NO.

W cal-iaboratory.com

FOR

JOB CONTROL NO.

E-maitsalef

i)

NRCTINETIS 17028
CALINRATION (055
L

CERTIFICATE OF CALIBRATION

DIGITAL THERMOHYGRO METER

(THERMAL ENVIRONMENT MONITOR)

M
QUESTemp®32
TPHO50046
131801943

221028109979

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

7501 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 28 October 2022

Repart of calibration screening must not be taken in part. Exvcept complete, Without the

DATE OF ISSUED : 31 October 2022

ef the C

v Ca, Ll

Calibrated By :

Approved By :

This Calibration Certificate

Oranut Kamchatphai

Calibration Engineer

>

-

Mongkol Yotsoontorn

Authorized Signatory
31 October 2022

the bility to national

the International System of Units ( S1)

Certificate No, Q22109979

F3-011-04/01-12

ds, which realize the units of measurement according to

page 1 of 3 E
[=

ocicealibration



CALIBRATION LABORATORY Co.,LTD.

2/10-11,%4,55 Sol Praser Manukit 28 Yaok 4, Praser Manukit Rd_, Ladphrao, Banghok 10230 =

CALIBRATION LABORATORY C0,LTD. jecs

T —3
2/10-11,34,55 Sol Prasert Manukit 29 Yaek 4, Prasent Manukit Rd., Ladphrao, Bangkok 10230 ‘1’//:__‘\\;.\'

eichecalibration

CLC Tel, 02-578-03534 Fax 02-5T8-3672  www.caHlaboratory.com  E-maibsalefcatiaboratory.com sy LN CLC Tel. 02-578-0353-4 Fa: 02-578:2672  www.cakiaboralory.com  E-moil saieiical-mboratary com S R
adiied CALIATION 0055 Ancredited L "":"l"'."" s
BOSIRG L TRR o i 7
CONDITION OF CALIBRATION ITEM : GOOD
REPORT OF CALIBRATION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and 1 inties of the
FOR measuring digital thermohygro meter (thermal environment monitor).
NOMENCLATURE £ DIGITAL THERMOHYGRO METER CALIBRATION DATA
(THERMAL ENVIRONMENT MONITOR) 1. CORRECTION OF TEMPERATURE : WET
MANUFACTURER M Test point Actual Temy DUC Reading C Uncertainty
(] (°c) (°c) (%e) +{°c)
MODEL/ TYPE QUESTemp®32
oo 30.01 3n.o +0.01
SERIAL NO. 5 TPHO50046
I5.0 35.00 35.0 0.00 0.40
DATE OF CALIBRATION = 29 October 2022 40.0 40,01 39.8 021
2. CORRECTION OF TEMPERATURE : DRY
ENVIRONMENT CONDITIONS : i , .
Test point Actual Temperature DUC Reading i Unecertainty
o 0 o " r
Temperature : 23t 2 ° Relative Humidity : (55 10) %RrH (°c) °c) °cy °e) + %)
VIO Sk 30,0 30.01 30.1 -0.09
) 350 35.00 35.1 -0.10 0.40
This instrument was calibrated under procedure No. WI-305-74. The calibration was performed by using
40.0 40.01 40.0 0,01
Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Luboratory Co., Ltd.
3. CORRECTION OF TEMPERATURE : GLOBE BULB
REFERENCE STANDARD USED : i
Test pomnt Actual Temperature DUC Reading C Uneertminty
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602, (°cy (°c) (°c) (°c) +(%)
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261, 30,0 30.01 100 +0.01
350 35.00 350 0.00 040
TRACEABILITY :
40.0 40.01 39.8 +0.21
Th E ble to 1 1 System of Units (1), thi Thunder Scientific C won.
= e “’ YaRLeE Uekn (B0 (s Fhuisien: Selmmific Comporation Note, The Scope of Aceredited TISI Certificate No. 19C087/0655 Issue | Page 36 of 111
Certificate No, 19944, Due Date 26 January 2023,
UNCERTAINTY This report is valid for the above stated instrument/s only.
g I H
Thie reported expanded inty of is stated as the fard inty of multiplicd
by the coverage factor &= 2,00 which for a normal distribution comresponds to a coverage probability of approximately 95 %.
## End of Certificate #4##
It has been evaluated according to the "Evaluation of the Uncentainty of Measurement in Calibration (EA-4/02 M:2021)"
Certificate No, Q22109979 Certificate No. Q22109979
F3-011-04/01-12 page2of 3 E E F3-011-04/01-12 page3of 3 E E
» L
E = eclcm]lbmuo:
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CALIBRATION LABORATORY CO.LTD. jiscs CALIBRATION LABORATORY CO.LTD. josers

: 2110-11,14,55 Sol Prasert Manuklt 28 Yaek d, Praserl Marukit Rd Ladphra, Banghok 10230 % s

2H0-11,34, 55 Sol Prasent Manukit 28 Yaek 4, Prasen Manukit Rd., Ladphmo, Bangkok 10230

o
o

Tal 02-578-03534 Fax: 02-578-2672  wwwcablabotatory.com  E-mait saiefical-laboratory.com """“::""'R Ted, 02-578-0353-4. Fax: 02-578-2672  www.cakiaboratory.com  E-mall.salegical-iaboratory com it
CLC CALIRRATION S cLc el
e T e Shperongoasy e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR FOR
NOMENCLATURE i DIGITAL THERMOHYGRO METER NOMENCLATURE : DIGITAL THERMOHYGRO METER
(THERMAL ENVIRONMENT MONITOR) (THERMAL ENVIRONMENT MONITOR)
MANUFACTURER : M MANUFACTURER 3 im
MODEL / TYPE : QUESTemp?32 MODEL / TYPE QUESTemp®32
SERIAL NO. : TPHO50057 SERIAL NO. : TPHOS0057
CLID, NO. : 231801945 DATE OF CALIBRATION : 29 October 2022
JOB CONTROL NO. ; 221028109977
CUSTOMER  : S.P.S. CONSULTING SERVICE CO., LTD. ENVIRONMENT CONDITIONS :
7S01 PHAHOLYOTHIN 24 ROAD., JOMPOL, Temperatare : @t2% Relative Humidity : (55 10) %RH
CHATUCHAK, BANGKOK 10900
PROCEDURE USED :
DATE OF RECEIVED : 28 October 2022 DATE OF ISSUED : 31 October 2022 This instrument was calibrated under procedure No. WI-305-74. The calibration was performied by using
Chilled Mirror Hy and Temy Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.
Repart of calibration sereening must not be taken In part, Except conplete. Without the approval of the C ; Co., Lt
REFERENCE STANDARD USED :
Calibrated By : Oranut Kamchatphai Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602,

Calibration Engineer Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261,

TRACEABILITY :

The nenis are ble to International System of Units (S1) , through Thunder Scientific Corporation,
Certificate No, 19944, Due Date 26 January 2023,
Approved By : Mongkol Yotsoontorn
Authorized Signatory UNCERTAINTY :
31 October 2022 The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
This Calibration Certi 4 the traceability 1o national standards, which realize the usits of measurement ccording o by the coverage factor & = 2,00 which for a normal distribution corresponds 1o @ coverage probability of approximately 95 %.
ihe International System of Units { SI) It has been evaluated fing to the " Evaluation of the U inty of M in Calibration (EA-4/02 M:2021)"
Certificate No, Q22109977 Certificate No, Q22109977
F3-011-04/01-12 page 1of 3 [l ] F3-011-04/01-12 pge2of 3 []EAAE]
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CALIBRATION LABORATORY Co.,LTD.

2i10-11,14,55 Sol Prasert Manukit 28 Yaek 4, Prasert Manulkit Rd., Ladphtao, Bangkok 10230

Tel 0257803534 Fax: 02-578-2672

Waw.cal-adomtony. com

E-mal:saig@calaboratory.com

NEC-TISETIS 17022
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) with dj { )adj
The table in the following gives the calibration results and associated measurement uncertaintics of the
measuring digital thermohygro meter (thermal environment monitor).
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE : WET
Test point Actual Temperature DUC Reading Correction Uncertainty
e >y (°c) (°c) (%)
0.0 30.00 30.1 -0.09
350 35.00 351 =0.10 040
40.0 40.01 39.8 +0.21
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) *e) (°c) (°c) (%)
30.0 30.01 30.0 +0.01
350 35.00 351 -0.10 0.40
40.0 40.01 399 +0.11
3. CORRECTION OF TEMPERATURE : GLOBE BULB
Test point Actual Temperature DUC Reading Correction Uncertainty
e °c) () ("c) (%)
30.0 30.01 301 -0.09
350 35.00 35.1 -0.10 0.40
40,0 40,01 39.8 +0.21
Note. The Scope of Accredited TISI Certificate No. 19C087/0655 Issue | Page 36 of 111
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22109977
F3-011-04/01-12 page3of 3 E
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CALIBRATION LABORATORY CO.,LTD. ..

2/10-11,%4,55 Sol Prasent Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.caliaboratary.com

ARDI Waliadr dyia g lme Pand

z - " CENEDITED
E-mall:sale@eat-aboratory.com L PR Rl

EARES CALIRRATHN AHD)
L il CHMEITEMAL MEASLIEENT
CLC COM- 2814
Accredited o

mo/Ee VToan

CERTIFICATE OF CALIBRATION

CALIBRATION LABORATORY CO.,LTD.

i,

SN
g =

2/10-11,4, 55 Sot Prasert Manukit 29 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230 1
Tel. 02-578-0383-4 Fax: 02-578:-2672  www.caklaboratory.com  E-mailsale@@cal-laboratory.com i e

s
REPORT OF CALIBRATION
FOR
NOMENCLATURE :  pHMETER
MANUFACTURER ECOSENSE/YSI
MODEL/ TYPE : PHIUDA
SERIAL NO. JCO3148/YSI60537718A|PH 05/61]
DATE OF CALIBRATION : 15 March 2023

FOR
NOMENCLATURE pH METER
MANUFACTURER :  ECOSENSE/YSI
MODEL / TYPE PH100A
SERIAL NO. : JCO3148/YSIG0537TI8A|PH 05/61)
CLID. NO. + 272101139
JOB CONTROL NO. 1 230314028617

CUSTOMER S.P.S. CONSULTING SERVICE CO., LTD.
7501 PHAHOLYOTHIN 24 ROAD, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 14 March 2023 DATE OF ISSUED : 17 March 2023

Repart of calibration screening must not be taken in part. Except lete, Withaut the spp of the C: 1

y Co,, Lid.

Calibrated By : Sukgasem Seehanart
Monthira Treechum

Calibration Engincer

Approved By : Mongkol Yotsoontom

Authorized Signatory
17 March 2023
This Calibration Certificate documents the traceability 1o nationsl standards, which realize the units of messurement sccording to

the International System of Units { S1)

Certificate No. Q23028617

F3-011-04/01-12 page | of 4

ENVIRONMENT CONDITIONS :

Temperature : @st2s) °c

Relative Humidity : (50t 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 | pH 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 :
1. pH Standard Solution, NIMT TRM CODE TRM-8-2003, TRM CODE TRM-8-2007.

2. pH Standard Solution, Control C

pany Catalog Number 06-664-260,1 1754256, Lot Number CC728484,
3. Calibration Bath, Kambic Model OB-22/2 ULT 8/N. 17115653,
4. Precision Thermometer, ASL Model F200-A-8 /N, 014433/03.

5. [PRT, ASL Model T100-250-1D S/N. LOI93A-1-1.

Certificate No. Q23028617

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110-11,%4,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukit Rd,, Ladphrao, Banghok 10230
Ted, 0257803534 Fax: 02-578-2672  www.cakiaboratory.com  E-mai:saleffical-laboratory.com

2110-11,%4,55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukit Rd., Ladphran, Bangkok 10230
Tel, 02-578:0353-4 Fai: 02:576-2672  www.Caaboratory.com  E-mail:sale@@cal-laboratory.com

ARE bgtianat e

CLC CLC e
] l::mn Aceredited
O/ OSC §Toun
TRACEABILITY : CONDITION OF CALIBRATION ITEM : GOOD
1. The measurements are traceable to Intemational System of Units (S1) , through National Institute of Metrology (Thailand). MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
Lot Number. 160221 , 180121, Due Date 05 May 2023. The table in the following gives the calibration results and iated
2. The are ble to 1 jonal System of Units (S1) , through Control Company. of pH meter,

Certificate No. 4281-12405788 , Due Date 30 june 2023 CALIBRATION DATA

3. The s are ble o International System of Units (S1) , through Calibration Laboratory Co., Ltd. 1. pH METER RESULT @ 25 °C
Cenificate No. Q22130792, Due Date 05 January 2024, Standard pH pH Meter pH Meter i Uncertainty of
4. The are ble to International System of Units (S1) , through Thailand Institue of Scientific Buffer Solution Reading Reading pH Measurement k Factor
and Technological Research (TISTR). Certificate No, PSL-T 0010/66, Due Date 06 November 2023, (pH) (pH) (mV) (pH) (£ pth
5. The are ble to | ional System of Units (ST}, through National Institute of Metrology (Thailand). 4.000 4.00 140 0,000 0012 220
Certificate No. TT-0166-22, Due Date 01 December 2023, 6.996 6.99 -34 +0.006 0.015 2,06
10.007 998 -205 +).027 0.015 2,05
UNCERTAINTY : Note. The Scope of Accredited ANAB Cerntificate No. ACDM-2814 Version 008 Page 2,3 of 54
The reported expanded inty of m is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to o coverage probability of approximately 93 %. 2. TEMPERATURE RESULT | pH PROBE |
1t has been evaluated sccording ta the "Evaluation of the Uncertainty of M in Calibration (EA-4/02 M:2022)" tmmersion depth (mm) | Actual Temperature ( °C) | DUC Reading ( °C) | Correction (°C) | Uncersainty & (°C)
100 25.00 25.0 0.00 0.07

Note. Probe & 12 mm

The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 47 of 54

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of &= 2,00,

This report is valid for the above stated instrument/s only.
### End of Certificate ###

Certificate No, Q23028617
F3-011-04/01-12 page 3 of 4 Certificate No. Q23028617

F3-011-04/01-12 pagedof 4
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QUALITY CALIBRATION CO.,LTD. 9;\\“\'::\'_1_',:’;?3.

235 Petehkasem 63/2 Rond, Laksong, Bangkae, Bangkok 10160 S
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

QUALITY CALIBRATION CO,,LTD.
235 Petehkasem 6372 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qgealibration.com

www.qealibration,com /47;?\7\‘\ MCISIS
CERTIFICATE No : 23M2443 PAGE : 1 OF 2

REFERENCE No: 68471-3
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS
MODEL : BSA2245-CW
SERIAL No : 36591842
ID No ¥ BA 08/61
CONDITION AS RECEIVED  : USED ITEM
SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD,

7 S0l PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900
CALIBRATED BY : ATSAWIN Y.
CALIBRATION DATE : 10-Mar-23

/-
APPROVED BY : o
NJNGS)&( L

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

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

F-GO10 REV 02

CERTIFICATE No : 23M2443 PAGE :2 OF2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL H BSA24S-CW
MANUFACTURER 1 SARTORIUS S/N - 36591842

1D No : BA (08/61 RECEIVED DATE : 10-Mar-23

AIR PRESSURE ¥ 1010mbar + | mbar CALIBRATION DATE  : 10-Mar-23
AMBIENT TEMPERATURE 23010 RELATIVE HUMIDITY 49 %RH = 10.% RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
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
ONTHE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

REFERENCE STANDARD INSTRUMENTS :-

=

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

w

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

o=

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0.0000 0.000059
0.5 0.5000 0.0000 0.000060
1.0 1.0000 0.0000 0.000060
2.0 2,0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20,0001 -0,0001 0000073
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0,0001 0.00019
200.0 200.0000 (.0000 0.00032
5, OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 1 4 2 100.0000
3 99,9999
2 5 4 99.9998
. = 100.0000
OFF-CENTER LOADING 0,0002

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

END OF CALIBRATION REPORT /

F-GO10 REVIR



Harikul Science Co,,Ltd.

: 694 Soi Ratchadanivet 24, Pracharatbamphen,
AR et s a7
' Tel: 0-2274-456 Fax: 0-2274-2443
Email: info@harikul.com www.harikul.com
CERTNow-HE-UNHTL: Certificate of Calibration
Calibration Date : 3 Apr 23 Model : ¥S15000
Submitted by :  S.P.S CONSULTING SERVICE CO.LTD SIN - 168100751
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Probe : YS15010
Chatuchak, Bangkok, Thailand 10900 SN : 22D100097
1D NO. ;-
Avg Room Temp - 20 °C Air Temp ref - S/N. ED0522
Avg Water Temp : 20 °C ' Barometric ref = SIN. E00522
Air Pressure: 760,00 mmHg Water Temp raf = S/N. 11431
Salinity : O ppt
Technician : Kittipang M.
‘Calibration Details
Calibration Point 100% air sat, (status) (status)
(@20 °C, DO = 9.09 mg)
Measurement 1 (mg/) 9.08 (PASS) - -
Measurement 2 (ma/l) 9.08 (PASS) z =
Measurement 3 (mgi) 5.08 (PASS) - -
Measurement 4 (mafl) 9.08 (PASS) : =
Measurement & (mgll) a9.08 (PASS) - -
Measurement 6 (ma/) 9.08 (PASS) . 2
Measurement 7 (mg/l) 9.08 (PASS) - -
Measurement 8 (ma/l) 9.08 (PASS) - -
Measurement 9 (mg/l) 9.08 (PASS) =
Measurement 10 (ma/l) 9.08 (PASS) - <
Mean Measurement 9.08 mgh = 3
Inaccuracy 0.01 mg/ = ==
‘Overall Status 5 (PASS)

Accuracy = +/- 0.02 mgh

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., Lid.
3) This resull shall not be used for advertising purpose.

)

Technician Signature
(Kittipong Magkwong)

Laboratory Manager
(Natenapha Pisatkunchon)




MIRACLE INTERNATIONAL TECHNOLOGY CO.,.LTD

214 Bangwack Rd Bangpai Bangkae Bangkok 10160
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 hup:/fwww.mit.in.th

LN W
E_IG% CALIBRATION CERTIFICATE
ma®

Certificate No. : L202207235-001
Date Issued ; 03-Aug-22

Customer : 8.P.S, CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

Equipment : Block Digestion (Gerhardt, TR)

Manufacturer : Gerhardt

Model i

Serial No. : 4061832

1D No./Tag No. : KJ01/43

Date Received : 02-Aug-22

Date Calibrated : 03-Aug-22

Calibrated by : Mr. Nirot Pamkamnoed

In-house method : CP-49 base on TLAS G-20 by comparing against Standard Thermometer.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (S1).

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.

Approved hy— Page 1 of 3

( Mr. Nathapong Krudaum)



Certificate No. : L202207235-001 Certificate No. : L202207235-001

Environment : Ambient Temperature : (25 +2)°C Environment : Ambient Temperature : (25 £ 2)°C
Relative Humidity : (50 + 15)%RH Relative Humidity : (50 £ 15)%RH
euay Aun
'iF alibtion 1 Seiting _r{"dicm"s Mﬂ?fmfl mef'd: o‘f""?" B Calibration Setting Indicating Measured Measured Overall
emperaire | P Stability Uniformity Variation Temp Temp Temp Stability! Utiferiin? Variation®
o B o, o o, gy o » o, e B) z
(°C) (°C) (°C) (°C) (°C) (°C) ) ) C) ) 0 ¢C)
380 380 380 1.45 0.57 4.01 380 180 380 145 0.94 4,40
Calibeation y ? 5 Uncertainty’ = —
= Standard Reading (°C), Probe No. 9 is Reference Probe = Calibration o o B Ungertainty
Temperature (°C) (£°C) Temperatuse (°C) Standard Reading ("C), Probe No. 9 is Reference Probe ()
No.1 No. 2 — noss No.§ No. 1 No.2 No.3 No. 4 No.5
37786 37el 37669 37854 L7 37891 37916 378.76 378.60 378.78
380 No-¢ No. No-§ Ne.?:  iNel0 %2 380 Na. 6 Na.7 No. 8 No.9  Ne.10 22

378.09 378.07 37793 378.17 377.61 378.15 378.13 378.00 378.23 377.67

Without adjustment Without adjustment
No.1 | No.2 No.1 | No. 2
No.3 | No. 4 . ) No.3 | No. 4
No.5 | No. 6 Top view position N:; No. 6 Top view position
No.7 | No. 8 No.7 | No. 8
No. 9 [No. 10| No. 9 |No. 10

Condition As-Received ; Used ltem Condition As-Received : Used ltem

The measurment results and statements of conformity with specification only relate to the item calibrated. The vesiilteand Hat ts.0f Sonfimmily With specification only rélate to:the item calibrated

Measurement Standards Used & Traceabilitly : Measurement Standards Used & Traceabilitly :

The Imernational System of Units (S1) through The International System of Units (81) through
MIT Certificate No, AD2202-055-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial Na. MIT Certificate No. AD2202-055-0002 for Digital Th eter with Probe (Agilent) Module 2 (172) Type K Serial No.
US37011204, Due 11-Aug-22 US37011204, Due 11-Aug-22

Notes : |. The temperature stability is the half of g i difference of d at amy one probe.

Notes : 1. The temperature stability is the one-half of gr i difference of d temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

2. The temperature uniformity is the maximum difference of i | of any probes and the

P

d at the which are observed at same time. measured temperature at the reference location which are observed at same time,
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time. 5. Overall Varation is the diffetence of wat and i i St et i
4, The uncertainty of measurement is included temperature stability. 4. Thé u ity of i included stability
End of Certificate

Page 2 of 3 Page 3 of 3
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