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.?’9 i 7 Soil Phaholyothin 24, Phaholyothin Rd.. Jompol. Chatuchak, Bangkeok 10200
9. Ratﬁﬁ‘ﬁ Tel : {662) 939-4370-72, Fax : (662) 513-4221. E-mail : sale@spscon.com.. Www.5pscon.com
Ref, Mo, AOT1(1)-A071(3)/03/24 Report Mo. 2403/146
203/11/66
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TAsams o wdlsausuulsy Juiifusheens ;4.7 flunau 2567
Fadlasanis o dwathnry dnoUinuy dandnge Juiifudedna - 7 Tue 2567
Jofleggndn ¢ vhaudoudiin aaiand Juiwsnzd ¢ 7-21 flunau 2567
aiuiiedn Tufleansiean : 22 fiunaw 2567

U5t Led.7l.lag. raudaia wedia e

uTlanilsaudauns
wiiaas Fsiusnets Tohasen tiousiunay 2567 ARSI
4-5 5-6 67
Total Suspended (me /mB} High Volume Gravimetric Method 0.077 0.081 0.087 Tshfu 033
Particulate Air Sampler | (U5, EPA 40 CFR Part 50
Appendix B)
P, (mg/m?)| High Volume Gravimetric Method 0033 0.035 0.041 hitfu 0.12
PM,, Air Sampler| (U.S. EPA 40 CFR Part 50
Appendix 1}
WLBING:
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Ref. No. AO72(1)-A072(3)/03/24

7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompel. Chatuchak, Bangkok 10900
Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mall : sale@spscon.com., WWw.Spscon.com

Report No. 2403/146

203/11/66
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Insanis wipawawulev LYAURIDENY 4-7 aden 2567
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Ya/Tiotignim Vieviugudniin waaiant uniATed 7-21 w2567
Biudntng IUNBBNTIEITU 22 funmu 2567
USn Lee il lod. meudans wadid anfn
Uitaaudhuuved
vlinad AiRudtng Aiasei wouiiunay 2567 ATMTATEL
4-5 5-6 6-7
Total Suspended  (me/m)| High Volume Gravimetric Method 0.060 0.068 0.063 laitfiu 0.33
Particulate Air Sampler (U5, EPA 40 CFR Part 50
Appendix B)
PM,, (me/m )| High Volume Gravimetric Method 0.0249 0.029 0.027 laitfiu 0,12
Pid,, Air Sampler| (U.S. EPA £0 CFR Part 50
Appendix 1)
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Report No, 2403/186
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4-5 5-6 6-7
Total Suspended  (mg/m’)| High Volume Gravimetric Method 0.070 0.085 0.071 TsitAu 0.33
Particulate Air Sampler | (U.S. EPA 40 CFR Part 50
Appendix B)
r;Mw (mg/m)| High Volume Gravimetric Method 0032 | o0 0.030 Tiifiv 0.12
PM,, Air Sampler| {U.5. EPA 40 CFR Part 50
Appendix J)
WAUHLAR:
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 8.P.S. CONSULTING SERVICE CO., LTD.

w7 wauwnoaledu 24 auinaloiu ureauna waigdng nqunws 10000
7 Soi Phaholyothin 24, Phaholyothin Rd.. Jompoi, Chatuchak, bnngkok 10800
Tel @ (662) 930-4370-72. Fax : (662) 513-4221, E-mall : sale@spscon.com., www.spscon.com

Report No. 2403/146

/1

203/11/66
FIBTUNANTIATIEAAANEINATUUTIIINIA
Tasenis wiinawsuulsd Tufifiufetna 4-7 funay 2567
nalasants svalnty dnatinvy JariniGe FuiiFusosng 7 Huew 2567
Fo/fargnen vhaiudauinin taeigu’ Sz 7-21 fuAy 2567
Hifiudedia Tuvieansisamy 22 fiuey 2567
U3tV 0a.iliea. peoudais wodia st
vilantuunfe
wsiies Touudaegne Fohane woufiunay 2567 Anasgy
4-5 56 67
Total Suspended {m.'zf'm}) High Volume Gravimetric Method 0.105 0.088 0.096 Taifiu 0.33
Farticulate . Air Sampler (U.S. EPA 40 CFR Part 50
Appendix B)
PM,q (mg/m’)| High Volume Gravimetric Methad 0.045 0.039 0.041 Tlifiu 0.12
PM,, Air Sampler| (U.S. EPA 80 CFR Part 50
Appendix J)
LER-NGGH
FAIRIL = UssmidAmEnsTInTSRALInABNLYsIA el 24 (na. 2547) 303 Awumnessnaun e naluusssmalasill
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¥ 7 saownalodu 24 mnovonaladu uzeasama wRIRdns NTHANY 10900

o ‘5‘60 7 Soi Phahelyothin 24, Phaholyothin Rd., Jompol. Chatuchak, Bangkok 10900
7. paude?® Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : sale@spscon.com.. WWW.5PSCon.com

BMO 039/03/67

203/11/66
ar ar
ﬁﬂﬁlﬂﬁuﬂﬂﬂﬂiﬂ‘i‘l'{l’lﬂ‘igﬂuLaEJ{i
JGH LR c npasuulse Fuitmieia ;47 e 2567
Adalasanag © o AualinTy aTlnauny daniniae Yufieanses ¢ 22 Suew 2567
‘fi"a/ﬁaﬂ‘;aunﬁw L seudnude wuians
gn1aia U 1eafi.ea. Aaudand weila darin
USndlsanAsus
\AauiiunAu 2567 ;
1281 ANIATFIU
4-5 E-6 6-7 “
Leq 1 hr [dB(A)] Leg 1 hr [dB(A)] Leq 1 hr [dBA)]
10:00-11:00 57.2 56.0 - 651.2 -
11:00-12:00 57.0 55.7 ] i 60.6 )
12:00-13:00 ] 55.7 551 54.4 B z
12:00-14:00 56.6 55.2 59.2 ] -
14:00-15.00 56.9 531 — N 60.1 -
1500-16:00 56.8 56.7 50.4 .
 16:00-17:00 57.9 56.41 63.4 i
17:00-18:00 58.8 56.8 56.8 2
18:00-19:00 56.4 56.0 558 =
19:00-20:00 555 554 ) 53.8 _
20:00-21:00 554 56.3 523
21:00-22:00 54.5 54.2 54,3 =
22:00-23:00 566 7Y B 53.6 = B
_23:00-00:00 | 525 51.4 50.1 e
_ 00:00-01:00 50.2 517 50.1 : — 1]
01:00-02:00 53.4 52.4 498 ] .
02:00-03:00 ag.1 49.4 504 -
03:00-04:00 50.6 50.1 a8.7 -
04:00-05:00 49.3 48.6 a7.7 z
05:00-06:00 49.9 51.1 47,5 - =
06:00-07-00 53.6 524 ) 489 5 1
07:00-08:00 55,5 554 52.3 =
08:00-02:00 | 57.2 608 582 )
09:00-10:00 56.0 61.4 60.9 -
Leq 24 hr [GBIAY 55.5 55.7 57.0 i 70.0
L e [IBLAT] 91.0 90.5 91.5 1Ay 115.0
Ly [B(AN] 59.7 59.4 55.3
Sound Level Meter Data
Calibrate Sheet No.: Noise B 006/24 01 March 2024
- SLM No. | Brand _ Model Serial No. )
ACO-B22 ACO 6236 00172060
Actual Readine [dB]
Before Acljustrment } After Adjustment
54.0 94.0
VLTELAR:
AMNAIEI = UsEnIMRMENTIUNTTR NS E UL IR 21T 15 (A, 2540) 1384 ﬁ"1'1.r‘s'umr|m'ig"=u3:ﬁutﬁﬂﬂﬂmﬁﬂ
FmMIETINIR = winalanTIinTEAUIES

wisinEsnitnssauiisulngld Acoustic Calibrator, ACO, Model 2127, S/N. 130006

wANSATITIAL T UsaRETNET I A TlAYIIn AT TR AUy

wudndieTesuraniaindisrudlaglildfveygrmanusdnduanednualings

M_Mine/Nolse/Mi_L/LOOL/2024/MAR
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g‘ = S P.S. CONSULTING SERVICE CO., LTD.
wE 7 annwmalodu 24 ouuwnalody W29903MA LBATFTNT DTN 10800
‘l“'}g \‘.@ 7 Soi Phaholyathin 24, Phaholyothin Rd.. Jompel, Chatuchak. Bangkok 10900
. ﬁau‘z'a@s Tel 1 (662) 939-4370-72, Fax ; (662) 5134221, E-mall : sale@spscon.com.. Www. Spscon.com

BMO 039/03/67

203/11/66
at e
FIBITUHANTITATIVINTTAULES
lasanns : wilptwswulsd Fuilasan¥n 47 fuwew 2567
= e a o o w o =i
HEILATING ¢ amualney aneuInYy SInLEe TUNBANTIWNU 22 HuAn 2567
formoggndn  : vhedudwdnie weians
Hasandn c U R Aled. asudana wadia Siie
uindnuuaved
inoudiuam 2567 ,
b8 ATHIRTYTU
4-5 5-6 6-7 =
Leg 1 hr [dB(A)] Leg 1 hr [dB(A)] Log 1 hr [dB(A)]
14:00-15:00 50.9 i 47.1 487 "
9.2 415 503 .
479 415 48.1
_ 17:00-18 509 a7.7 50.0
18001900 | 520 516 i 487 )
19:00-20:00 500 a6z 46.4 =
20:00-21:00 50.1 47.1 482 .
21:00-22:00 46.6 45,0 44,8 .
22:00-23:00 885 : 43 46,1 _ =
23:00-00:00 458 n 44.0 48.8 =
00:00-01:00 458 44,0 43.0 =
01:00-02:00 48.1 ) 417 417 —E
02:00-03:00 ] 6.9 __ 450 412 -
03.00-04:00 45.0 a7 42.7 -
04:00-05:00 459 45.0 419 -
_ 05:00-06:00 46.1 43.7 43.8
06:0007:00 | 287 484 49,0
07:00-08:00 g5 483 498
08:00-09:00 49.1 48.7 49.9 -
09:00-10:00 504 48.0 52.9 B i
10:00-11:00 52.5 _ 48.7 o 528
11:00-12:00 53.0 497 . 53.0 -
12:00-13:00 514 510 52.6 =
13:00-14:00 ari 53.0 51.9 -
Leq 24 hr [dB(A] 49.4 48.0 49.2 Taitiu 70.0
Ly [IBIA] 840 80.3 88.3 laiifiu 115.0
L, [dB(A)] 54,0 52.6 52.9 :
Sound Level Meter Data
Calibrate Sheet No.: Noise 8 006/24 01 March 2024
_ SLM No. Brand ) Model Serial No. i}
ACOB26 ACO 6236 00182007
Actual Reading [dE]
Before Adjustment After Adjustment
93.9 94.0
Vinews:
AT = UssmaRmsnTsuNsARWIRRaLLenR aduil 15 Gne. 2560) Bes Avusunasguszdudedlaeidly
Tmsesain = \FipsianTaeinseiudns

wsaeindasinisaeuiieulauly Acoustic Calibrator, ACO, Model 2127, S/N. 130006

N ' by g P e
HENTTATITIAUTUTDIAWIZUMIRTN BTN RTII0LVIUU

vudadnasuranTe TnfssudlarlileTusyganuTdniluandnuaisnus
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a/MaLane

widlaausuulss

& 7 soi Phaholyothin 24, Phaholyothin Rd.. Jompol, Chatuchak. Bangkok 10900
Tel : (662) 939-4370-72. Fax : (662) 513-4221. E-mail : sale@spsCON.COM., WWW.SPSCON.Com

SIYITUHANTITATIVINTZAULEB S

muslUIng glnauinay Tawinay

WiugIuIng @dgns

Tufinsrvin

w ol
TUviganiIteau

a-7 Ay 2567
22 N 2567

/1

FBranain =

= as W o
WAITIUEATITIATEAULALS

wissiaduniinsasudisulaald Acoustic Calibrator, ACO, Madel 2127, S/N. 130006

§nTI970 UTE wea.iliee. Aeudan wetia 91in
uinUluvEy ol
Liauilay 2567 .
1 AT
4-5 56 6-7 o
Leg 1 hr [dB(A)] Leq 1 hr [dB(A)] Leq 1 hr [dB(A)]
15:00-16:00 53.8 55.5 518 i B
16:00-17:00 50.2 518 52.3 i
17:00-18:00 53.4 52.9 502
18:00-19:00 55.6 54.1 54.4 i
15:00-20:00 55.1 54.7 528 i O
 20:00-21:00 56.3 51.7 e 50.8 3
 21:00-22:00 52.2 48.8 - 47.4
22:00-23:00 51.8 43.7 41.2 - |
23:00-00:00 48.1 48.7 437 =
00:00-01:00 - 423 40,7
01:00-02:00 a1.8 1 48.0 392
02:00-03:00 1.3 415 455 E -
 03:00-08:00 40.0 453 a1
04:00-05:00 o 456 49.7 . 45.3
05:00-06:00 2 52 | 465 [ 48.2
06:00-07:00 48.4 47.8 52.4
07:00-08:00 50.9 50.2 559 . = B
 08:00-09:00 50.7 48.6 L 535 -
09:00-10:00 51.5 50.1 54.1
10:00-11:00 50.3 50.4 55.8
11:00-12:00 54.7 53.4 50.0 -
1z 0 55.0 506 55.4
13:00-1 56.0 7.0 56.0
14:00-15:00 58.2 47.5 57.7 -
L., 24 hr [dB(A)] 53.0 50.6 526 LaitAu 70.0
Loy [AB{AT] 86.8 87.3 927 T 115.0
Ly, [dBA) 55.7 544 553
Sound Level Meter Data
Calibrate Sheet No.: Noise B 006/24 01 March 2024
B SLM No. Brand Model Serial No. i}
ACQ-BZT ACO 6236 00182008
Actual Reading [dB]
Before Adjustment After Adjustment
940
RUBLAT:
AATEI = UIENIARMENTINNTTAWINTENLIIIRA BUUR 15 (. 2540) (Fea Awunuasguszindsdlnenly

wpantsrTITIntdiuswawzlnaTilai iy

vfinmesemuranyviafisussnlebilaiveynnrnuidnduaedneniings
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ar ot =)
FUIMUNANTIIATIVIATEAULEYN
TAsanTs : wiloausuulsd Fuiiasrain v 4-7 Tuey 2567
oo ° 03 oo a ol -
nadlAsans : fuatingy swnaunw FaALaE TuVigenIeny ¢ 22 dUAl 2567
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4-5 5-6 6-7 Y
Leg 1 hr [AB(A)] Leg 1 hr [dB(A)] Leq 1 hr [dB(A)]
55.2 53.3 539 -
00-15:00 50.6 51.8 53.0 E
15:00-16:00 53.0 ] 532 52,1
16:00-17:00 56.4 - BAE 523
17:00-18:00 58.5 51.8 52.0 E
18:00-19:00 | 52.1 49.9 52.5 -
19:00-20:00 51.2 50.6 54.1 .
20:00-21:00 46.9 50.2 514
_ 21:00-22.00 46.6 50.6 49.2
22:00-23:00 449 50.2 49.7
23%:00-00:00 41.4 494 46.8 -
00:00-01:00 41.8 T 35 -
01:00-02:00 419 aa.9 449 E
02:00-03:00 425 464 44.9
03:00-04:00 415 6.6 45.6 B
(4:00-05:00 42.5 BN | S 478 ] .
05:00-06:00 48.6 54.9 52.1 E
056:00-07:00 o 542 55.f 51.6 =
07:00-08:00 59.4 _ B 54.9 52.1 :
08:00-09:00 60.2 ] 528 513 =
09:00-10:00 T 59.9 53.6 53.2 -
10:00-11:00 60.5 ] 53.2 50.9
11:00-12:00 53.5 - 524 | 536 | =
12:00-13:00 57.1 51.3 56.6 -
L 24 hr [GB(A)] 55.0 519 51.7 luifu 70.0
L sy [OB(A)] 100.0 85.0 95.9 Tafiu 1150
L, [dB(AT] 56.9 57.6 56.0
Sound Level Meter Data
Calibrate Sheet No.; Noise B 006/24 01 March 2024
v SLM Mo, Brand Madel | Serial Mo. "
ACO-B42 ACO 6236 00152033
Actual Readine [dB]
Before Adjustrnent After Adjustrnent
94.0 94.0
ﬁiIWEJLW}ﬂ:
AUNRIgTY = UsennaienssunIsAwIndeswinR atiuil 15 (ne. 2540 oa Amumnasgssfudsdeoily
FANERTINIR = Wi astlonTiaiaseiude

Wisrindesinnsaauiaulagld Acoustic Calibrator, ACO, Model 2127, $/N. 130006
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Ref. Mo, W2TD-W271/03/24 Report No, 2403/146
203/11/66
w
FIEUNANITIATIEA RN ANRY
TasanTs willaausuulsy Sufifustatig 6 ihmu 2567
AfiTasans Fuauinuy dunetiney Smnae fuifudvedna 7 fwnew 2567
Torfloggndn vharfushusaie wigns Fuifinse 7-18 fiumy 2567
Ffudaedn wuud fuilssanenu ;19 fiune 2567
fAudaade
13 Lo Asem, poudais wodia 1
wisdaed ftianni amil 1 danfl 2 AN
pH Electrometric Method (4500-H" B.) .42 6.76 509.0
Turblelity {NTU Nephelometric Method (2130 B.) 12 a4 -
Total Suspended Solids {rngsL) Total Suspended Solids Dried at 103-105 °C 133 20 -
(2540 D.)
Total Dissolved Solids {rmesL) Total Dissolved Solids Dried at 180 °C 254 168 .
(2540 C)
Sulfate {me/L) Turbidimetric Method (4500-50,” E) 15 16 -
Total Hardness  {mg/L as CaCQy) EDTA Titrimetric mMethod (2340 C)) 182 165 -
Arsenic {mg/L) Digestion, Hydride Generation/ <0,0003 0.0011 1thiAundt 0.0t
Atomic Absorplion Spectromatric Method
(3114 CJ
Cadmium {mg/LH Direct Alr-Acetylene Flame Method, Flame Atomic <0.00002 0.00009 Tirfiunda
Absorption Spectrometry (3111 B.) oo™
Talifun 0.05”
Manganese (mg/L)| Direct Air-Acetylene Flame Methed, Flame Atomic 026 0.06 Tdifiunda 1.0
Absorption Spectrometry (3111 8.)
Coppar (me/L)| Direct AirAcetylene Flame Method, Flare Atomic 0.0019 0.0016 Titurrdn 0.1
. Absorption Spectrometry (3111 B.)
Lead (rag/L)| Direct Alr-Acetylene Flame Method, Flame Atomic 0.01282 0.00114 LahAundt 0,05
' Absorption Speciicmetry (3111 B
Silver (mg/L)]  Dlgestion, Induciively Coupled Plasma Method <0,002 <0.002 -
) (3030 F. & 3120 8.) '
%’otal Iren N {‘r'ng/LJ Digestion, Inductively Coupled Plasma Mathod 0.73 0.04 -
{3030 F, & 3120 B)
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a0l 2 = dvudisann widadla senaudntes

W ﬁwumﬁwﬁﬁﬁjﬂ#ﬁﬂ'ﬂﬂﬂ“a::f:{‘u'lugwac- CaCo, sifiundy 100 fiadnfudedng

e ﬁ”u!&umﬁm%'mf‘rﬁﬁmmnisﬁ"hﬂu‘:u"*Ja-q CaCO, fiundn 100 Tadniuseteas

T VI T 2 R BT NSTUNNTRILIAERLLVIA QUUT 8 (WA, 2537) asnnurailunsys: GBI E I iF‘E-"Iﬂf‘I!""l’iﬁiLL ARDULUITIR
WAl 2535 1309 r-ﬁ.mmu1'n75@'mqm.ﬂw\-m'lul,ma@u"mmu (Uszinmdi 3)

Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEE, de Edition, 2023,
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Ref. No. W272-274/03/24 Report No. 2403/146
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£ g = S
FIETURE ﬂ']‘é"?laﬂi'lgﬁﬂ MATHUIHIAUY

Tasan1s o willowduulsn fuiduiieds ;6 e 2567
fhddasans  FusUinty Snaevanuy Serimies fuftudbresng ;7 fuiew 2567
fosioggnin ¢ Faudaudiin 1eviand Fuifiwsied ;718 i 2567
Fufudedna by Fuiloonsgau ¢ 19 fhnaw 2567

gfiusnen
U3 1oa. i 1od. moudaie wedla i
wmiimed GEET Y it [ amfiz | doll3 | doanmsgu
pH Electrometric Method (4500-H' B.) 142 7.2 7.16 50-5.0
Turbidity (NTU) Nephelometric Method (2130 B.) 104 18 1.7 -
Total Suspended Solkds  (me/L) Total Suspended Solidks Dried at 103-105 °C 800 25 313 -
(2540 D.}
Total Dlssolved Solids (mg/L) Total Dissolved Selids Orled at 180 C 200 142 192 -
(2540 C)
Sulfate (me/L) Turbidimetric Method (450050, E) 62 61 53 -
Total Hardness  {me/l as CaCOy,) EDTA Titrimetric Method (2340 C) 154 153 135 -
Arsenle {rnesL) Digestion, Hydride Generation/ <0.0003 | <o0003 | <0.0003 | LiAuniy 001
Atomic Absarption Spectrometric Method '
(3114 C)
Cadmium (mg/L)] Direct Air-Aretylene Flame Method, Flame Atomic 0.00016 0.00020 0.00004 Tshfunt
Absorption Spectrometry {3111 B)) 0.005"
Tidiunt 0,052
Manganese (meg/L)| Direct Alr-Acetylene Flame Methed, Flame Atomic 0.19 0.10 0.10 Talifiundr 10
Absorption Spectrometry {3111 B.)
Copper (mg/L)| Direct Alr-Acetylene Flame Method, Flame Atomic | 0.0034 0.0042 0.0015 | lifiundn 0.1
Absorption Spectrometry {3111 B.)
Lead {mg/L)| Direct AirAcetylene Flame Method, Flame Atomic | 0.00t70 0,00264 0.00020 | lsikhunin 0.05
Absorption Spectrometry (3111 B.)
Silwer {mg/L)| Digestion, Inductivaly Coupled Plasma Method <0.002 <0.002 <0.002 -
: {(30%0 F. & 3120 B}
Total Iron {me/) Digestion, Inductively Coupled Plasma Method 097 0.15 0,18 -
(3030 F. & 3120 B.}
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[2] » PENPTINS S - - P VR T
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WA, 2535 1594 AuRmpsuAuniTiuasinEafu (Useani 3)
[ £ 3 LV ) A - Th gl [T
Methed = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24 Edition, 2023.
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Ref. No. A0T5/03/24

Report No. 2403/146

203/11/66
= d
"i"lEJQ"Iul’nl?1ﬂ'1?’})Lﬂﬁ’]L"’ﬁﬁlmﬂ’lwB'Tﬂ"lﬁiuﬂﬂ']ﬁﬂigﬂaﬂﬂ’ﬁ
- | 1 & w o d =
TRsanns o witlaausuulsy unAumage ¢ 6 dunAu 2567
AdalasanTs © gquatney gnneuinwy 49Antae Wisudedgne ¢ 7 funAu 2567
B W T T o w - £ by € =
de/ModgnAn . haiudiudada ae3avi URIATIE . 7-21 funeu 2567
fiviati Fuileansieny ;22 fule 2567
U 1oa.ilea, Aoudan wodia 911
rniimai FifuAnatna EERIT Fabal] wiinauuinnmidio ARSI
Total Dust (mg /mE'J Filter Gravimetric Method 0.77 15
(MIOSH 0500)
Respirable Dust {mg/m’)| Cyclone-Filter Gravimetric Method 0.28 5
(NIOSH 0600)
NBIWG:
ANNIATEIN = WIRTIILTET OSHA (TWA)
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Total Dust (me ;mj) Filter Gravimetric Method 0.78 15
(NIOSH 0500)

Respirable Dust {mgfma) Cyclone-Filter Gravimetric Method 0.26 5
(NIOSH 0600)
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ar ={
S189IUKNANTITRTIIAUSUN LR SYEY
TAsInis willnawsuulsn Tuvnain 4, 6 e 2567
AsalaTanis fualinIy gnetinee Jawimiae TudiganTeeu 18 diuew 2567
- C B w By o - £
Ta/Mogsn Wiugudnie wudigns
deT1adm Uit Loa. i led. maudadis Luesia in
— " o o d ” Wan1IATII IR
1Ay LU ADUATINIA ‘ﬁa—uwﬁqa TFUNATININ La@n
%Dose TWA [dB(A)]
1 [winewialy Enavimlieg ANATE e 06-03-67 | 08:50 U.-16:50 14, 2.27 68.6
2 |FuaunIHEn | Uil AALIIR LAY TaVE 04-03-67 | 09:10 U-17:10 u. 3.74 70.7
ANnTgIU - laivfiu 85.0

Sound Level Meter Data

Calibrate Sheet No.: Noise Dose B_063/24

1 March 2024

_— Actual Reading [dB]
a7 Equipment Brand Model Serial No. Standard
Before Adjustment |  After Adjustment
1 MNoise Dosirmeter (No.B13) SVANTEK SV-10415 80834 IEC 61252 114.0 114.0
Z Noise Dasimeter (No.B12) SVANTEK SV-10415 80832 |IEC 61252 114.0 114.0
VLNELUGR:

ANNTET =

ariud 13 Suay . 2560 Usenalusmiisenguny Juil 26 9n5iau we, 2561

FnIRTAn = meneuiiiunsazausades

wintimdssinisauiisulagll Acoustic Calibrator, SYANTEK, Model SV34, S/N. 83820, IEC 60942

= w & oo . = c : )
UsenmnsuadafinsuasAunTaasiy Ges masgussiuifeneaulignidisldfuniunanassaziainiavhinduusiag iy
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1. AATWBINTA

- TSP - High Volume Air Sampler - Electronic Balance
No. B8, B9, B12, B24
- PM-10 - High Volume PM-10 Air Sampler - Electronic Balance

No. B6, B7, B8, B26

2. szauldesluussennid

Leq 24 hr, Lmax

- Acoustic Calibrator

- Sound Level Meter No.
ACO-B22, ACO-B26, ACO-B27,
ACO-B42

3.@sun’mmmﬂ‘luamuﬂixnaun'ﬁ
Total Dust

Respirable Dust

- Personal Pump SKC. No. B55, B79
- Rotameter No. H-BO7
- Personal Pump SKC. No. B55, B79
- Rotameter No. H-BO7

- Electronic Balance

- Electronic Balance

4.UTnaudesazaufafiuana

- Noise Dose

- Acoustic Calibrator
- Sound Level Meter No.
NMD-B12, NMD-B13

S.Qmmwﬁﬂﬁqﬁu

1. pH

2. Turbidity
3. Total Suspended Solids
4. Total Hardness

5. Total Iron

6. Sulfate

7. Total Dissolved Solids
8. Arsenic

9. Cadmium
10. Lead

11. Manganese
12. Copper

13. Silver

F pH Meter

F Turbidity Meter

+ Electronic Balance

+ Electronic Balance

+ Inductively Coupled Plasma (ICP)
+ Spectrophotometer

+ Electronic Balance

+ Hydride Generation/Atomic

Absorption Spectrophotometer

+ Inductively Coupled Plasma (ICP)
+ Inductively Coupled Plasma (ICP)
- Inductively Coupled Plasma (ICP)
- Inductively Coupled Plasma (ICP)
+ Inductively Coupled Plasma (ICP)

M-Mine/L001/24/JAN-JUN/CAL.DOC
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High Volume Air Sampler Calibration Report

Calibrated by :

Approved by :

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (1t fmin) RS
BO1 BO1 01/02/2024 y=1.224x-3.492 0.988
Bo2 Bo2 01/,02/2024 y=1.143x+1.630 0.998
BO3 BO3 01/02/2024 y=1.160x-2.783 1.000
BO4 BO4 02/02/2024 y = 1.267Tx-5.884 0.997
BOS BOS 03/02/2024 y = 1.261x-7.123 0.999
BO6 BO6 02/02/2024 y=1.245x-6.024 0.999
BO7 BOT 03,02/2024 y = 1.209x-6.025 0.997
BO& BO8 02/02/2024 y =1.239x-5.848 0.987
BO9 BO9 02/02/2024 y = 1.244%x-5.247 0.997
B10 B10 02,02/2024 y=1.153x+0.064 0.998
B11 B11 01/02/2024 y = 1.110x-1.064 1.000
B12 B12 03,/02/2024 y =1.227x-6.093 0.999
B13 B13 01/02/2024 y =1.286x-7,460 1.000
B14 Bl4 02,02/2024 y = 1.220x-5.066 0.999
B15 B15 02/02,2024 y=1.150x-1.264 0.999
B18 B16 03/02/,2024 y=1177x-3.231 0.996
B17 B17 02,02/2024 y = 1.235x-5.039 0.999
B18 B18 03s02/2024 y=1210x-5.028 0.998
B19 B19 03,02/2024 y = 1.215x-7.087 0.998
B20 B20 02,02,2024 y = 1.204x-4.119 0.998
B21 B21 02/02/2024 y =1.190x-4.960 0.999
B22 B22 02/02/2024 y =1.208x-7.133 0.996
B23 B23 01,02/2024 y = 1.217x-4.085 0,998
B24 B24 01/02/2024 y =1.1456x-2.502 1.000
B23 B25 02/,02/2024 y =1.090x+1.068 0.989
B26 B26 03/02/2024 y =1.234x-5.493 0.988
B27 B27 01/02/2024 y =1.168x-4,382 0.999
B28 B28 02/02/2024 y = 1.237x-7.982 0.899
B29 B29 03/02/2024 y=1.186x-2.530 0.996
B30 B30 02/02/2024 y=1,212x-4.090 0.997
B31 B3l 02/02/2024 y=1.185x-4.732 0.998
Ba2 Baz2 03/02/2024 y = 1.169x-0.802 0.996
B33 B33 03/02/2024 y = 1.203x-2.954 0.998
Ba4 B34 02/02/2024 y =1.221x-5.796 1.000
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High Volume Air Sampler Calibration Report

Calibrated by :

Approved by :

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611
Calibration Data
High Velume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (l‘tsfrnln) R’
B35 B35 02/02/2024 y=1.188x-3.435 0.996
B36 B36 01/02,2024 y=1.201x-4.036 0.999
B37 B37 01/02/2024 y=1196x-2.671 0.998
B38 B38 02/02/2024 y=1.232x-6.552 0.997
B39 B39 03/02/2024 y=1.164x-0,902 0.987
B40 B40 01/02/2024 y =1.225x-6.117 0.999
B41 B41 02/02/2024 y=1.26b6x-6.140 0.999
B42 B42 02/02/2024 y=1.18Tx-3.625 0.999
B43 B43 01/02s2024 y=1.233x-2.707 0.897
B44 B44 01/02/2024 y=1.202x-3.263 0.986
RO1 RO1 01/02/2024 y=1.214x-4.512 0.988
RO2 RO2 02/02/2024 y=1.222x-5.622 0.999
RO3 RO3 03/02/2024 y = 1.204x-56.785 0.9298
RO4 RO4 01/02/2024 =1.220x-5.3556 0.999
RO5 RO5 01/02/2024 = 1.190x~-56.262 0.997
ROB ROB 02/02/,2024 y=1.223x-6.383 0.998
RO7 RO7 02/02/2024 = 1.084x+0.577 0.999
ROEB RO8 01/02/2024 y=1.15Tx-2.531 0.998
RO9 RO9 01/02/2024 y =1.194x-3.227 0.998
R10 R10 02/02/2024 y=1198x-4.625 0.998
R11 R11 02/02,2024 y=1.143x-2.176 1.000
R12 R12 02/02/2024 y=1.166x-4.124 0.988
R13 R13 03702/2024 y = 1.133x-1.833 0.997
R14 R14 01/02/2024 y = 1.216x-3.559 0.995
R15 R15 01/02/2024 y=1.183x-5.143 0.999
R16 R16 01,02/2024 y = 1.227x-7.151 0.999
R17 R17 02/02/2024 y=1.181x-3.964 0.996
R18 R18 02/02/2024 y=1.195x-3.915 0.997
R19 R19 03/02/2024 y=1.215x-6.609 1.000
R20 R20 03/02/2024 y=1.208x-6.309 0.998
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High Volume PM-10 Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611
Calibration Data
High Volume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (f‘l"fmin) R

BO1 BO1 02/02/2024 y=1.147x-0.194 0.998
BO2 B0O2 01/02/2024 y = 1,.060x+2.506 1.000
BO3 BO3 01/02/2024 y =1.216x-3.895 0.9986
BO4 BO4 01,02/2024 y =1.224x-5.960 0.999
BO5 BO5 02/02/2024 y =1,220x-5.384 0.999
BO6 BO6 02/02/2024 y=1197x-4.228 0.998
BO7 BO7 03/02/2024 y =1,208x-4.865 0.996
BO8 BO8 01/02/2024 y=1.171x-1.266 0.998
BO9 BO9 01/02,2024 y = 1.198x-5.197 0.997
B10O B10 01/02/2024 y =1.219x-5.339 0.997
B11 Bl1l 03/02/2024 y =1.211x-3.765 0.999
B12 B12 05/02/2024 y = 1.203x-3.968 0.997
B13 B13 05/02/2024 y =1.158x-1.909 0.998
B14 Bl14 03/02/2024 y =1.190x-3.316 0.999
B15 B15 01/02/2024 y=1.163x-1.150 0.999
B16 Bl186 01/02/2024 y =1.170x+0.508 0.999
B17 B17 01/02/2024 y=1.186x-2.843 0.997
B18 B18 01/02/2024 y = 1.207x-1.821 1.000
B19 B19 03/02/2024 y =1.178x-2.990 0.999
B20 B20 02/02/2024 y = 1,208x-5.507 0.997
B21 B21 03/02/2024 y=1.172x-0.702 0.999
B22 B22 02/02/2024 y=1176x-1.992 0.996
B23 B23 02/,02/2024 y =1.196x-3.382 0.998
B24 B24 01,02/2024 y=1181x-2.463 0.999
B25 B25 01/02/2024 y = 1.204x-3.960 0.997
B26 B26 01/02/2024 y = 1.218x-5.354 0.998
B27 B27 03/02/2024 y =1.178x-4.891 0.997
B28 B28 02/02/2024 y = 1.226x-6.323 0.999
B29 B29 05/02/2024 y=1.174x-3.753 0.997
B30 B30 03/02/2024 y = 1.179x-3.207 0.998
B31 B31 03/02/2024 y = 1.189x-1.040 0.997
B32 B32 01,02/2024 y = 1.222x-3.815 0.999
B33 B33 01/02/2024 y = 1.159x-1.689 0.998
B34 B34 01,02/2024 y=1.191x-1.278 0.995

Calibrated by

Approved by :
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High Volume PM=-10 Air Sampler Calibration Report

Calibration Methed : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611

Calibration Data

High Volume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft"r‘min) R2

RO1 RO1 02/02,2024 y = 1.206x-5.952 0.998
RO2 RO2 02/02/,2024 y = 1.2189x-3.861 0.997
RO3 RO3 01/02/2024 y = 1.203x-5.426 0.998
RO4 RO4 01/,02,2024 y = 1.191x-6.027 0.997
RO5 RO5 01/02/2024 y=1.199x-5.883 1.000
RO6 RO8 01/02/2024 y=1.192x-3.038 0.998
ROT RO7 02/02,2024 y=1.169x-2.670 0.998
RO8 RO8 02,02,2024 y =1.186x-4.195 0.997
RO9 RO9 03/02/2024 y = 1.184x-3.512 1.000
R10 R10 03s02/2024 y = 1.179x-3.695 0.999
R11 R11 03,/02/2024 y = 1.202x-2.389 0.997
R12 R12 01/02/2024 y = 1.194%-5.194 0.998
R13 R13 01,02/2024 y=1.173x-2.754 0.999
R14 R14 01/02/2024 y=1.176x-2,231 0.997
R15 R15 02,02/2024 y = 1.188x-3.910 0.998
R16 R16 02,02/2024 y=1.,180x-3.568 0.998
R17T R17 02/02/2024 y=1.1956x-3.126 0.996
R18 R18 03/02/2024 y=1.143x-2.748 1.000
R19 R19 01/02/2024 y =1.154x-2.002 0.996
R20 R20 01/02/2024 y=1.161x-4.362 0.998

Calibrated by : Approved by :
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CALIBRATION iHi49

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

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No : 1126422905

ID No : BA05/50

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 08-Mar-24

APPROVED BY
ISSUED DATE . 14-Mar-24
RECEIVED DATE . 08-Mar-24

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

F-GO10 REV 03



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

www.qcalibration.com

CERTIFICATE No : 24M2227 PAGE:20F2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL XS105DU

MANUFACTURER METTLER TOLEDO S/N 1126422905

ID No BA0S5/50 RECEIYED DATE 08-Mar-24

AIR PRESSURE 1010mbar + 1mbar CALIBRATION DATE 08-Mar-24

AMBIENT TEMPERATURE ool DS 6 6 RELATIVE HUMIDITY 53 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

]

. 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 M23020148 02-Feb-25

th B Lo

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

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

RESULT OF CALIBRATION :-

WITHOUT ADJIUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000035 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000065
0.02 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 "\ 4 2 50.0000
3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2. PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP.  109/0366
CALIBRATION CERTIFICATE

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

: Soi 1C. Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %
Model 1 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.

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

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

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

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

measured values only.

Date of Receipt - 27 Mar. 2023
Date of Calibration ¢ 29 Mar. 2023 1 "I

rTa— X The results retate only to the items tested/calibrated or value assianed,
dvertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernor of TISTR
f am the g STR.

FM.BLIMTC.002 Rev.4

H_ead Office Office/Laboratory Office
ib Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10500,
Lhar@‘“{at F:E‘i"u.nnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand e B i
—Frj; ((2?.3 ;53?; Zgag Tel. [661:) O 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

. (66) 0 2 I0¢ Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitemww tistr.orth E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th
Ll - | L1 L af oL
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o NSC-TISETIS 17025
a7 TISTH CALIBRATION D037

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 of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz

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

1. Sound Pressure Level

Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit

Standard Microphone
(dB) (dB) IEC60942:2003 Class 1

Level (dB)
93.94 -0.06 +0.10

Type
1/2 inch Bruel&Kjaer 4180

+0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 9999 -0.1 + |5 +1.0%

3. Total distortion

Tolerance limit

Standard Microphone Measured Total distortion Uncertainty
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

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

Calibrated by : Approved by :

F=h #=9 TS oms ezoe g

(o 1 ,""-‘if"'-ﬁ - i
Electrical and Efecfroni¢ Standards Laboratory

Y At

Date of Calibration ¢ 29 Mar. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 30 Mar. 2023 Ref : 2011266032701228001
End of Certificate 2/2

The results relate anly to the items tested/calibrat

Advertising the Report/Certificale and publicity of the results except in full are prohibited | it ris-obtained from the soverhor of TISTR
en permission is abtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Hrear:f Office Office/Laboratory Office
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Chanewat Pathumthani 12120, Thailand 8. Changwat Samutprakan 10280, Thailand ~ Thailand -
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Noise B 006/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO

Model I 2127

Calibration Range |

94 dB, 1000 Hz

AC 03/56

Number |

Serial No. 130006

29 March 2023 ’

Due Date

Last Calibration |
l 29 March 2024

Calibration Data

Calibrated by :

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM Nuo. Brand Mudel Serial No. Date
Before Adjustment After Adjustment

ACO-B22 ACO 6236 00172060 01 March 2024 94.0 94.0
ACO-B26 ACO 6236 00182007 01 March 2024 93.9 040
ACO-B27 ACO 6238 00182008 01 Milll"[; 2024 94.0 94.0
ACO-B42 aco | 236 00192033 01 March 2024 94,0 84.0

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research ( TISTR) 93.94 + 0.10 dB
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowrmeter I | Maodel : Defender 510-H S5/N ;136164
Environmental Conditions
Temperature 5 25 + 3 e
Pressure ‘ 1010 + 15 mmbar
Personal Pump Data Calibration Data
| Flow Rate (mb/min)
) | i Value Fram Calibration Curve
MNo. | Brand Model | Serfal Mo, Date Setting Actual (Q std.)
| 1 2 | 3 1 2 ) y | R
801 | SKC 224-PCXR4 Q301720240 1,000 1,500 l 2,000 093 1,497 1,998 1.002x - 4.467 1.000
BO2 SKC 228-PCXRS Q3/01/2024 1,000 1,500 2,000 1,003 1,505 2,001 1.009x - 19.803 0.999
BO3 SKC 228-PCKRS 03/01/2028 1,000 1,500 I 2,000 B 1,454 2,001 1.006x - 12,759 1.000
B04 SKC 220-PCXRY 04/01/2020 1,000 1,500 2,000 1,000 1,502 1,994 0.999% + 0.239 1.00D
BOS SKC 228-PCXRY 04/01/2028 1,000 1,500 2,000 1,500 2,002 1.011x - 21.266 0.999
BO& SKC 228-PCKRg 05/01/2024 1,000 1,500 2,000 1,508 2,006 1.007x - 12.077 0.999
BO7 SKC 220.-PCXRY 05/01/202 1,000 1,500 2000 | oo 1,452 1,997 0,994 + 4,810 1.000
BOS SKC 228-PCXR4 04/01/2028 1,500 2,000 1,002 1,500 2,003 1.013x — 24,585 0999
BO9 SKC 248-PCXR4 626479 05/01/2 1,000 1,500 2,000 998 1450 | 1594 0.993x + 3.837 1.000
B10 SKE 220-PCXRY 091950 04/01/2024 1,000 1,500 2,000 993 1,502 [ 2,001 1.017x - 34.867 0.993
Bil SKIC 228-PCXRB 560315 05/01/2028 1,000 1,500 2,000 996 1,492 1,999 I 1.00dx - 7.965
B12 SKC 224-PCXR4 034656 05/01/2024 1,000 1,500 2,000 1,502 2,003 1.010x — 19.683
B13 SKC 224-PCXR4 602073 04/01/2028 1,000 | 1,500 2,000 oar 1,500 1,998 1.000x - 0.862 1.000
Bi4 SKC 228-PCXRG 626313 02/01/2024 1,000 J 1,500 2,000 995 1,492 1,989 0,991x + 8.479 1.000
SKIC 220-PCXRY 626474 023/01/2024 1,000 I 1,500 2,000 1,002 1,502 2,005 1.012x — 21.697 0999
SKC 224-PCXR4 626477 04/01/2024 1,000 1,500 2,000 995 1,504 2,001 1.007x = 16.807 1
SKE 224-PCKRG 626860 04/01/2024 1,000 500 997 1,404 0.997x + 0331
B8 SKC 220-PCXR4 691488 05/01/2024 1,000 1,500 1,003 1,500 2,002 1.009x - 17.214 (.999
B1% SKC 224-PCXR4 581599 054 c 1,000 1,500 2,000 993 1,503 1,999 1.005x% - 8.906 1.000
R20 SKC 224-PCXR4 601587 05/01/2024 1,000 1,500 2,000 991 1,504 2,000 {.999
B2l SHC 224-PCXR4 691531 C4/01/2024 1,000 1,500 2,000 99% 1,499 1,995 1.000
B2z SKIC 224-PCXR4 691654 | 02/0Ll/2024 1,000 1,500 2,000 1,003 1,501 2,004 0.999
B23 SKIC 224-PCXR4 798393 | 03/01/2024 1,000 1,500 | 2000 953 1,507 2,002
B24 SKIC 224-PCXR4 626363 03701 4 1,000 1,500 1,000 502 2,00
B25 SKL _X R 798489 03/01/2024 1,000 1,500 2,000 1001 1,492 2,001 0.998x + 0.694 | 1.000
i B2s SKC 224-PCxRa 79BaTY 04/01/20249 1,000 2,000 1,000 1,500 1,993 0.996x% + 9.204 1.000
B27 SHC 224-PCXR4 691673 04/01/2024 1,000 2,000 994 1,503 2,002 1.016x - 30,302 0.99%
B8 SKC 224-PCXR4 691570 05/01/2024 1,000 2,000 1003 1,500 2,001 1.009x - 18263 0.995
B9 SKC 24-PCXR4 426472 04/01/2024 1,000 1,500 2,000 1,002 1,498 2,000 1.002x - 3.509 1.000
B30 SKIC 224-PCXR4 691489 04/01/2024 1,000 1,500 1,003 1,509 2,006 1.008x - 11.399 1.000
B31 SKC 224-PCXR4 691509 03/01/2024 1,000 1,500 993 1,495 1,557 1.005x - 11.275 1060
B32 SKC 224-PCXR4 091567 03/01/2029 1,000 1,500 %91 1,503 2,000 1.015x - 30.886 0.954
B33 | SHC CXR4 091756 05/01/2024 1,000 | 1,500 993 1,598 1,992 0.999% - 2.317 1.000
B34 | SKIC 224-PCXR4 612962 05/01/2029 1,000 1,500 1,002 1,501 2,002 100X = 13,995 1.0CQ
E SKC 602682 1,000 | 995 1,458 1,996 1.000x - 5.285 1.000
B36 1 SKC 626164 999 1,510 1,599 1.0040x - 10.131 0.959
B37 SKC 626256 1,000 1,500 2,000 994 1,506 1,999 1.013x - 2B.454 0.999
B33 SKIC 626167 1,000 1,500 o7 1,498 1,598 1.003x - 5.983 1000
B39 SKC 22 034637 1,000 1,500 1,005 1,501 2,001 1.006% - 15.188 0,999
B49 SKC 220-PCXR4 2 = 5 Z , 508 0 1 01dx - 29.004

Callbrated by :
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowrmneter

Medel : Defender 510-H

S/N @ 136164

Environmental Conditlons

u

Calibrated by :

Temperature 25 § 3 c
Pressure 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R

B4L SkC 612669 1,000 2,000 999 1,896 1,591
R42 SkC 224-PCXR4 626041 03/01/2024 2,000 1,591 1000
B43 SKC 220-PCXR4 034636 03/01/202 2,000 1,992 0.991x + (82
Bd4q SkC 226-PCXRB 529341 03/01/2024 1,500 2,000 1,002 1,502 2,002 1.004x - 6,860
B45 SKC CXRB 529594 0370172024 1,500 2,000 1,001 1,501 Ge7 0.987x + 16,026 1.009
B44 SkC 220-PCXRB 566743 04/01/2 1,500 2,000 995 1,506 2,002 1.013x - 27.915 0.6599
B47 SKC S6674T 04/01/2024 1,500 2,000 1,002 1,502 2,004 1.010x - 21.769 0.999
B48 SKC GET53 08/01/2024 1,000 1,500 2,000 1,000 1,493 1,598 0.997x + 0.239 1.000
B49 SkC 220-FCXRB 566780 04/01 1,000 2,000 1,003 1,502 2,006 011x 0.699
B50 SKC 224-PCXRA 00400 03/01/2024 1,000 1,500 2,000 1,001 2,002 1.003x - 2900 1.00a
B51 5iEC 224-PCXRB SRI363 03/01/2024 1,000 1,500 2,000 996 2,000 1.011x - 25.709 0.999
B52 S -PLCXRB 093186 1,000 1,500 2,000 994 1,992 0.995% 751 1.004
B53 SKC 224-PCXR8 TOT&T0 05/01/2024 1,000 2,000 1,002 1,501 2,002 1.008x - 16.042 0.999
B54 SKC 224-PCXR3 509821 05/01/2024 1,000 2,000 995 1,501 2,002 1.016x - 32,282
855 SkC 510710 05/01/2024 1,000 2,000 1,495 1,992 0.9%91x + T.666
B5G SKC 511450 05/01 1,000 1,500 2,000 1,500 2001 1.005% - 8,559

_45" SKC 310798 03/01 1,000 1,500 2,000 997 1,492 1,999 0.099x - 2,122
B58 SKC 00852 03/01/2024 1,000 2,000 1,000 1,500 1,999 1.007x - 19.073
B59 SKC 224-PCXR3 509862 04/01/2024 2,000 9595 1,503 995 0.998x + 2,118
BSO SHC 512655 04/01/2024 2,000 1,004 1,510 1.005x% - 6.421
B&1 SKC 224-PCXR3 5032915 14/01/2029 1,000 2,000 993 1,492 1,999 1.003x - 11.706
B62 SHC 220-PCXR3 505975 03/01/2024 1,000 2,000 995 1,494 1,996 0.996x + 0.822
B53 SKC 511432 03/01/2024 1,000 1,500 1,501 2,000
A5 SkC 508302 03/01/2024 1,000 1,500 1,492 989 000

SKE 508310 | 03/01/2024 1,500 1,501
Bob SKIC |I Q4/01/2024 1,000 1,500 1,491 1,992
B&T SKEC 08/01/2024 1,000 1,500 1,508 2 1.007x - 12.843 1.000
Bo8 SKC | 1,000 1,500 1,491 998 0.995x% + 4,080 1.000
B59 SKC 508375 ; 1,000 1,500 1,499 2,000 1.000x - 18.977 0.999
B0 SKC 224 PCXRY 510623 1,000 1,500 1,493 1,996 1.002x - 7.730
SKC PCXR3 508367 1,000 1,500 1,506 2002 1.015x - 31,561

B72 SKC 220-PCXR3 505977 1,500 1,499 1,904 {1.991x + 9042
B73 SKC 220-PCXRZ 512608 1,500 501 2,004 1.008x — 14,346
874 sKC 226-PCXR3 505903 1,500 1457 1.001x - 7.036
875 SKC 220-PCXR3 509820 1,500 086 1,466 0.996x + 1,432 L.000
BTG SKC -PUXR3 509811 1,500 2,000 993 1,498 1,999 1.00éx - 14.283 1.000
BTT SKIC CXR3 508301 1,000 1,500 2,000 1,001 501 2,003 1.013x - 25806 0.999
B78 SKC 224-PCXR2 510677 1,000 1,500 2000 995 1,503 1,999 1,999
B79 SKC 220-PCHR3 1032 /01 af
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H S/N : 136164 —I

Environmental Conditions

Temperature 2 25 + 3 C
Pressura . 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
Mao. Brand | Model Serlal No. Date Setting | Actual (Q std.)
| | 1 2 3 | 1 2 3 y R
BBO SkC [ Z220-FCXR3 504569 1,000 1,498 2,002 0.99¢
BB SKC | 2208-PCXR3 503480 1,00¢ 996 1499 2,000 (1994
B8z 5KC g54 1,498 1,596 1
Ba3 SkC 010 1,559 0.9599
-2-3:& SkC | 907 1,991 '._ﬂﬁc‘i
B85 Sk 220-PCXR3 4954 1,595 1.000
586 SKC 224-PCXR3 015 1,503 2,004 0,959
BET SKC 224-PCXR3 1,496 000
felati} SKL 220-PCKR3 995 138
B89 CXR3 1,000 000 1,499 1.010x - 17.509
B30 SKIC 228-PCXR3 1,000 XX 995 1.600
#91 SKC 228-PCXR3 510819 0d4/01/2029 1,000 1,500 2,000 1,000 1,500 1,997
592 5iC (40 024 1,000 2,000 002 1,50 999
k] Sk -FCXR3 S09eds 09/01/2024 1,000 2,000 196 1,896 1.000
R4 224-PCXRA 1,500 2,002 1.007x - 19.184 0.999
B95 224-PCXRB 1,500 994 1,502 2,002 1.015x% ).9G5
B96 Sk 2248-PCXRE 1,000 1,500 2,000 598 1.001x oo
" 220.POXRE 1,500 2,000 1,003 2,003 1.010x 0.959
SKC 224-PCXR8 1,000 1,500 2,000 996 1,697 998 1.003x - 6.33( 001

Calibrated by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N : 136164

Calibration Data

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

H-BO1 Dwyer VFB-65 04/01/2024 500 1,000 2,000 506.5 391.1 0.989% + 9.286 1.000
H-BD: Dwyer VFB-65 04/01/2024 500 2,000 4967 997 4 0.990% + 4.509 1.000
H-BO3 Dwyer VFB-65 04/01/2024 500 2,000 4976 088.8 1.004x - 16,177 0.999
H-B0d Dvwyer VFB-65 500 2,000 501.6 998.7 2006.5 0.997x - 0.777 1.000
H-805 Dwiyer VFB-65 500 1,000 2,000 500.4 9573 1974.3 (.980x + 21.602 0,299
H-B06 Dwwyer VFB-65 500 1,000 504.9 9908 1.003x - 5.213 1,000
H-B07 Dwwyer VFB-65 03/01/2024 500 1,000 502.6 9906 1.001x - 0.998

H-B08 Dviyer VFB-65 04/01/2024 500 2,000 499.7 9987 19798 0.996x + 3.580

H-B09 Duwwyer VFB-65 04/01/2024 500 1,000 2,000 504.1 1004.3 2010.7 0,993x + 13,998 1.000
H-B10 Dwyer VFB-65 03/01/2024 500 1,000 2,000 4462 9993 2009.2 0.996x + 3.860 1.000

Calibrated by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N : 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (mU/min)
Value From Calibration Curve
Ne. Brand Model | Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 y R
H-RO1 Dwyer VFB-65 (03/01/2024 500 1,000 2,000 501.7 994.0 000x - 3.859 N.899
H-ROZ Dwyer VFB-65 500 2,000 500.8 999.1 1.001x - 2.909 000
H-RO3 Dwyer VFB-65 500 2,000 5017 950.3 1997 0.993x + 3.830 1.000
H-ROG Dwyer VFB-65 500 1,000 2,000 496 8 9922 2014.5 1.007x - 11.486 1.000
Dwyer VFB-65 500 1,000 2,000 4996 9626 1990.7 1.002% - 6,797 1.000
Dwyer VFB-65 500 1,000 2,000 505.2 9954 19825 0.999% - 1.343 0.999

Calibrated by :




NSC TIS 17023
CALIBRATION 0037

ATISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0639 MTC No. EEL. BP. 40/0866

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

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

Model : SV34 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 83820

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S§/N 122037.
Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

2.

3

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only.

Date of Receipt : 11 Aug. 2023

Date of Calibration : 22 Aug. 2023

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvyit Road, 156 Phahanyothin Read, Chatuchak, Barigkok 10900,
Changwat Pathurmthani 12120, Thailand Amphoe Muang, Changwat Sarmutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66} 0 2323 9165 Fax. (66) 0 2579 8552

E-mail ; rumpai@tistr.orth Websiteawww tistr.orth E-mail : mtcatistr.or.th E-mail : sumalee@tistr.or.th



NSC-TISI-TIS J
CALIBRATION 37

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0639 MTC No. EEL. BP. 40/0866
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Dutput of Unit Under Test =114 dB re 20uPa at 1000 Hz

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

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114,01 0.01 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
['ype (%) (%) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.19 +0.50 +4.0%

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

3. The microphone volume correction was not included.

Calibrated by :

l IR

Electrical and Electronic Standards Laboratory

|
2023 Industrial Metrology and Testing Service Centre |

Date of Calibration : 22 Aug.
Date of Issue : 24 Aug. 2023 Ref :2011266081103146003

(=]
g

End of Certificate

ly to the items zd/calibrated or value assigned.

Advertising the s except in full are prohibited unless writte

TISTR

oerrmission is obtained from the eovernor of

FM.BLMTC.002 Rev.4
Head Office

35 Mu 3 Tarmbon K !  Khlorig Luang,




UM 1ad.N.10d. Aautam Wwasid Tina

5 2

& +8.P.S. CONSULTING SERVICE CO., LTD.

g.’, W q wnrnn!a\'nﬁu 24 nuuw“ﬁTr;ﬁu wWisauva li]ﬂﬂq?vfl'i namma 10900
%, 7 Sol Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkek 10900

%, o
a ‘?:I\.I'\Sah Tel £ (602} S35-4370-72 Fa 1 (652) 5134221, E-mal ¢ sale@specon.com.. wikw.Spsoon.com

Noise Dose B_063/24

Noise Dose Meter Calibration Report

Acouslic Calibrator Data

Brand | SVANTEK | Number

Model | SV34 | Serial No.

Calibration Range | 114 dB, 1000 Hz | Last Calibration
Due Date

| SV 03/60 I
| 83820 |
L 22 August 2023 |
| 22 August 2024 [

Calibration Data

Sound Level Meter Data

Calibration Data

Actual Reading [dB]
SLM No. Brand Muodel Serial No. Date
Before Adjustment After Adjustment
NMD-B12 SVANTEK SV-10418 80832 01 March 2024 114.0 114.0
NMD-B13 SVANTEK SV-104I8 80834 01 March 2024 114.0 114.0

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

114.01+ 0.10 dB

Calibrated by @




ISOCAL TECHNOLOGY CO.,LTD.

Industrial Instrument Calibration Center
1707405 Moo 3 Serithai Rd., Kannayao Kannayao Bangkok 10230

Certificate Number

Customer

Tel. 0-2806-3040-1 Fax. 0-2919-9948

Certificate of Calibration

C23/0121B

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

7 Soi Phaholyothin 24, Phaholyothin Rd.,Jompol,

Chatuchak , Bangkok 10900

Page : 1 of 3

Equipment Name
Model

Serial No.

ID No.
Manufacture

Environment

pH Meter
HI98190
04260035101
BO1

Hanna

Ambient Temperature

(23

Relative Humidity ( 50
Location of Calibration : In-Lab
Date of Received 11-May-2023
Date of Calibration 12-May-2023
Date of Issued 16-May-2023
Condition as received : Normal
WI-10A-2

Calibration Method Calibration Procedure Number

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 959

This certificate is issued in accordance with ISO/IEC 17025:2017 and the conditions of accreditation
granted by the Accreditation Body which has assedssed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory, The result relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior writted approval

of the Head of Calibration Laboratory of Isocal Technology Co.,Ltd.

Calibrated by

FM-15-2 : 00




[SOCAL

ISOCAL TECHNOLOGY CO.,LTD.

Calibration Report

Certificate Number

C23/0121B

Equipment Standards Used

pH Solution

1.09435.1000 NIST,PTB HC28805335

pH Solution

1.09439.1000 NIST,PTB HC28277939

28-Feb-25

pH Solution

1.09438.1000 NIST,PTB HC17319938

31-Dec-24

Definitions :-

* PTB - Physikalisch-Technische Bundesanstalt , Germany
* NIST - National Institute of Standard and Technology (NIST) U.S.A.

FM-15-3:00



ISOCAL TECHNOLOGY CO.,LTD.

Calibration Report

Certificate Number

Result of Calibration :

Function :

Scale Range :

Resolution :

C23/0121B

Adjustment ( Yes )

pH Measurement With Solution @ 25 °C
4.01 pH to 10.01 pH

0.01 pH

Page : 3 of 3

Standard Value

UUC Reading

4.01
7.01
10.01

pH 4.01 pH
pH 7.03 pH
pH 10.03 pH




Equipment:
Model:

Serial No. (or ID.):

Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

% DKSH

Certificate of Calibration

TURBIDIMETER Certificate No.: C08240084
2100Q Issued Date: 09 May 2024
24030D000034 Job No.: WO-00027425
HACH Page: T ef 2

New

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

Temperature 23 °C 2 "G
Humidity 50 %RH s 15 %RH

I+

Environment Laboratory, DKSH Technology Limited.
2533 Sukhumyvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Miss.Orawan Khlaiphloi
07 May 2024
In house method, CAL-WI|-23, base on Hach Manufacturer Method 8195

This certificate is traceable to Primary standard Fromazin and StablCal accepted by
United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A2005 , A3341, A3340, A3354

This certificate is issued the units of measurement according to the International System of Units (S1). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

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

These results may be affected by deviations from specified conditions. The resulis relale only lo the items tested, calibrated or sampled. The report shall not be
reproduced excepl in full without approval of DKSH Technology Limitad

TWIW Ewse T ASANWIHIIAS
angchak, Phr
Email: info.calit

Delivering Growth - in Asia and Beyond. CAL-FM-CO08-08: 20 Jul 2022



&= DKSH

Certificate No.: C08240084 Page 2 of 2
Calibration Results:
Without Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.080 0.07 0.010 0.000 0.070
2040 20.4 0.00 0.05 1.0
103.0 103 0.0 0.0 7.0
815.0 815 0.0 0.0 45
The End of Certificate

uidy Armasas A TuTal e

DKSH Technology Limited

2533 nuuFLI wpunen wewss Teue nsanwviuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +86 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C08-08: 20 Jul 2022



QUALITY CALIBRATION CO.,LTD. S

235 Petchkasem 63/2 Road. Laksong, Bangkae, Bangkok 10160 E o

Tel (662) 421-3402. (662) 444-0152-3, Fax (662) 809-4584 ’:’/E\\T& ; ¥ '-|- .
www.qcalibration.com AN

1

NARC-TISI-TIS1T025
CALIBRATION 0049

CERTIFICATE No : 24M2229 PAGE: |1 OF 2
REFERENCE No : 72448-3

Certificate of Calibration

EQUIPMENT 3 DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No - BA 09/61

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE g 08-Mar-24

APPROVED BY

ISSUED DATE g 14-Mar-24

RECEIVED DATE : 08-Mar-24

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

F-GO10 REV 03



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

CERTIFICATE No : 24M2229 PAGE :20F 2
Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA224S-CW

MANUFACTURER ; SARTORIUS S/N : 36591843

ID No : BA 09/61 RECEIVED DATE : 08-Mar-24

AIR PRESSURE 2 1010mbar + Imbar CALIBRATION DATE | 08-Mar-24

AMBIENT TEMPERATURE : Pl B Gl RELATIVE HUMIDITY : 55 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

Il

b2

o

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

. REFERENCE STANDARD INSTRUMENTS ;-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feh-25

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

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

b}
e
2
g

4

5

. ZERO SETTING FUNCTION : NORMAL
. TARE FUNCTION : NORMAL
. REPEATABILITY OF READING AT 200 g WAS O g

. DEPARTURE FROM NOMINAL VALUE/ LINEARITY
NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (< g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0001 -0.0001 0.000094
50.0 50.0000 0.0000 0.00012
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
. OFF CENTER LOADING ERROR
: POINT READING (g)
I 100.0000
3 \U 4 2 100.0000
3 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

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

END OF CALIBRATION REPORT
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PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 4, 2024
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 4, 2024
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 6, 2023

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

02-719-6420 ext 206
02-318-5597

PerkinElmer Phone:
PerkinEImer Fax:

Phone: 083-9269252
Fax: 02-513-4221

CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

NOT INCLUDED

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

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

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED January 4, 2024

1. MECHANICAL CHECKS

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

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

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

4. PERFORMANCE CHECKS

A. Torch View Alignment.

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

MAINTENANCE AND TEST CERTIFICATE MODEL

WO0-02612424/2024

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 4, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00529
Ni 231.604 nm <0.008 0.00672
Ni 341.476 nm <0.012 0.00793
Spectral Resolution : VIS La 408.672 nm <0.020 0.01588
Ba 455.403 nm <0.025 0.02280
Precision
As 193.656 nm % RSD <1.0 0.92 %
Zn 213.856 nm % RSD <1.0 0.95 %
Mn 257.610 nm % RSD <1.0 0.75 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm % RSD <1.0 0.46 %
Ba 493.408 nm % RSD <1.0 0.37 %
Detection Limits : Axial TI  190.080 nm 3(sd) 19.99 ppb
As 193.696 nm 3(sd) 26.66 ppb
Pb 220.353 nm 3(sd) 1.81 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 38.21 ppb
Zn 213.856 nm 3(sd) 2.48 ppb
Mn 257.610 nm 3(sd) 0.59 ppb
La 379.478 nm 3(sd) 5.52 ppb
Ba 455.403 nm 3(sd) 0.13 ppb
Ba 493.408 nm 3(sd) 1.08 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 141.47
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 29.04
Page 3 of 4
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Perkin
MAINTENANCE AND TEST CERTIFICATE MJLDEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 4, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets

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.

Authorized Represen|

Page 4 of 4

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



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : SP23016
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

Location : ORGANIC LABORATORY 1V
Ambient Temperature: ( 250+ 5 ) 20
Relative Humidity : ( 484+ 25) %
Received Date : 30 AUGUST 2023
Calibration Date : 30 AUGUST 2023
Date of Issue : 31 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirements of ISO/LEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
EDTTR oY CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01, ASTM E925-02

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

Material Rel. type Cell serial No. Cert. No.  Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-1N2N3N 13877 106918 03/11/2024
Potassium dichromate solutions RM-0204060810 14204 106902 02/11/2024
Potassium lTodide solution - KI-0701-001 CI-0090-22 08/04/2024

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy
(Without adjustment)

Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) (nm) (nm) + (nm) Factor

278.13 278.3 0.17 0.16 2.00
361.25 361.3 0.05 0.16 2.00

RM-HL 467.82 468.0 0.18 0.16 2.00
536.56 536.6 0.04 0.16 2.00
640.50 640.4 -0.10 0.16 2,00
740.09 740.0 -0.09 0.16 2.00

RIS 864.94 865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
ke CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC665P0014
Pages :30f3
Result of calibration : Photometric Accuracy
(Without adjustment)

Material Wavelength Filter S/N Nominal Certified UUC* Reading Error Uncertainty k

(nm) Absorbance (A) Absorbance (A) (A) +(A) Factor

29360 1.0 1.0517 1.0564 0.0047 0.0031 2.00

- 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0032 2.00

2 29381 0.5 0.5416 0.5429 0.0013 0.0032 2.00

: 29360 1.0 0.9821 0.9849 0.0028 0.0030 2.00

= 546.1 29914 0.7 0.6961 0.6961 0.0000 0.0030 2.00

& 29381 0.5 0.5073 0.5073 0.0000 0.0030 2.00

g 29360 1.0 1.0222 1.0244 0.0022  0.0030 2.00

a 590.0 29914 0.7 0.7237 0.7234 -0.0003 0.0030 2.00

g 29381 0.5 0.5361 0.5360 -0.0001 0.0031 2.00

z 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00

635.0 29914 0.7 0.6910 0.6910 0.0000 0.0030 2.00

29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00

Z\-ialcrial Wavelength Solution Certified UUC* Reading Error Uncertainty k

(nm) (mg/l) Absorbance (A) Absorbance (A) (A) +(A) Factor

E 20 0.2422 0.2462 0.0040 0.0101 2.00

g 40 0.4866 0.4900 0.0034 0.0115 2.00

§ 235.0 60 0.7414 0.7390 -0,0024  0.0068 2.00

I 80 0.9858 0.9871 0.0013 0.0093 2.00

5 100 1.2442 1.2480 0.0038 0.0087 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode ~ 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0111 3.9564
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS12-04-4-020664
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PerkinEimer’
For the Better

PinAAcle 900T
Preventive Maintenance Report

Company Name: S.P.S. Consulting Service Co.Ltd.

Instrument Location:  AAS Room

Instrument Serial No.: PTCS14111103

Date: 04-Jan-2024



PinAAcle 900T Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd.
(|nstrumAe(:::rf:zation): 7, Soi Phaholyothin 24, Phaholyothin Road , Ladyao, Khet Jatujak,BangkoI=<i
Serial Number: PTCS14111103 PM Number: 10F2
Customer Name K PHENPA Telephone Number:
(if applicable):
Customer Support WIPHAN Service Order WO-02602325
Engineer Name: Number:
Date PM Performed: 04-Jan-2024 Next PM Due Date: 04-Jul-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370143 Rev.8 A January 2018 e e
v PerkinEimer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are
reserved. No part of this publication may be reproduced in any form whatsoever or translated into 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.

PinAAcle 900T Preventive Maintenance (PM) Page 1 of 9




Component List

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Part Number

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

Additional Reagents and Standards Required for PM
(':: ;tpl:lli‘::::: Description Quality Batch/Lot # Dali);p(z::vv)
N9300183 1000 mg/L Copper Standard AR 26-87CYUY1 | 30-Jan-2024
N9300244 GFAAS Mixed Standard AR 58-142CRY1 30-Oct-2024

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

Part Number .. . irati
N u Description Quantity Batch/Lot # Expiration
(if applicable) Date (MMm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR

PinAAcle 900T Preventive Maintenance (PM)
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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

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

PinAAcle 900T Preventive Maintenance (PM)
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Procedure Checklist

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

1. General:

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

"4 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:

¥l Inspect and clean all fans and filters. Replace filters if necessary

[ 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

¥1 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.

¥l 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

74 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.

4] 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.

¥ Check furnace open/close function.

4] 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

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




¥1 Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥1 Check auto sampler operation.

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

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

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

4. Electrical:

1 Inspect PC boards. Clean if necessary.

v 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.

5. Optics:

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

7] Inspect and clean the GFTV camera lens, if needed.

v Inspect optics. Clean or replace if necessary,

6. Gasses:

[ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
[ Verify that the air filter element is dry. Replace if necessary.

7. Flame Interlock Check:

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

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
hoosing Ni ) he oxi _
Burner Head Sensor C oosmg itrous F)mde as the oxidant Active Passed
should trigger an interlock shuts down

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




8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

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

Certificate Value
ificati Test Result i
Parameter Specification at 553.6 nm (Abs.) est Results Pass/Fail
1.0 A ND Filter + 5% from Cert. 0.1789 Passed
0.2 A ND Filter + 5% from Cert. 1.0186 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 0.0017 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation £0.001 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

0.0084

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 < 0.005 0.0004 Passed
PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9




8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation <0.005 0.0013 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail

5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.4241 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 251 Passed
External Flow Rate 100 mL/min + 10 mL/min 102 Passed
9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0008 Passed
Standard Deviation <0.005 0.0003 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 mg Results <7.0 pg/0.0044 A-s 6.2 Passed
Precision =200 0.61 Passed

PinAAcle 900T Preventive Maintenance (PM)
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9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter

Specification Results Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 13.6 Passed
Zeeman Ratio 0.5220.04 0.544 Passed

10. Review:

¥ Review with the customer PM work performed.

¥ Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥l Attach PM sticker.

PinAAcle 900T Preventive Maintenance (PM)
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Additional Comments

Additional Comments Regarding the PM

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

0.1602

0.2940

= 0.544

Review

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

This PinAAcle 900T Passes ¥1 Fails O the preventive maintenance.

Review of Preventive Maintenance:

Date:
04-Jan-2024

(DD-MMM-YYYY)

Authorized PerkinElmer Representativ

Authorized Customer Representative: Date:
04-Jan-2024
(DD-MMM-YYYY)

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