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1. AATWBINA

-TSP - High Volume Air Sampler NO. B03, B08, | - Digital Balance
B12, B15, B20, B41, RO1, RO4, RO5, R08,
R11, R13, R15, R16, R17,
- PM-10 - High Volume Air PM-10 Sampler NO. - Digital Balance
B02, B03, B09, B20, R0O6, R0O7, RO9, R11,
R13, R15, R16, R17, R18,
- PM-2.5 - PM 2.5 Air Sampler NO. 01, 02, 03, 04, - Digital Balance
05, 06, 07, 08, 09, 10, 12, 14, 15
- SO, - Gas Sampler Box NO. B01, B02, B03, - Spectrophotometer
B04, B06, BO7, B0, B09, B10, B11, B12,
B13, B17,
- NO, - NO, Analyzer NO. B09, B11, B12, B14, - NO, Analyzer NO. B09, B11, B12, B14,
B16, B19, B20, B22, R02, R03, RO5, RO7, B16, B19, B20, B22, R02, R03, RO5,
R0O9 RO7, RO9
-CO - Personal Pump SKC NO. B04, B07, B10, - CO Analyzer NO. B01, B02
B11, B15, B21, B24, B27, B31, B48, B60,
B63, B91, B92, B93, R43, R45
- THC - Personal Pump SKC NO. B04, B10, B13, - THC Analyzer NO. B01, RO1

B15, B18, B22, B33, B46, B47, B49, B51,
B57, B92, B93, Rd42, R43

- Rotameter NO. H-B01, B02

2. sEAuLde

- Leqg1lhr, Leqg 24 hr, L10, L50 wag L90

- Acoustic Calibrator Sound Level Meter
No. ACO- B01, B02, B03, BO7, B13, B15,
B17, B13, B32, B36, B43, R30, R44, R48,
R56

3. AN

- Temperature - - Thermometer

- Turbidity - - Turbidity Meter

- pH - - pH Meter

- Salinity - - Digital Conductivity
- Conductivity - - Digital Conductivity

- Settleable Solids

- Digital Balance

- Total Dissolved Solids

- Digital Balance

- Dissolved Oxygen - - DO Mete

- BODs - - DO Mete

- COD - - COD Reactor

- Phosphate - - Spectrophotometer
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3. AN (diB)

- Total N - Block Digestion
Spectrophotometer

- Total K - Inductively Coupled Plasma

- Mercury (Hg) - Atomic Absorption
Spectrophotometer

- Lead (Pb) - Atomic Absorption

Spectrophotometer

- Cadmium (Cd)

Atomic Absorption

Spectrophotometer

- Total Chromium (Cr)

Inductively Coupled Plasma

- TKN - Block Digestion
- Grease &Oil - Digital Balance
- Petroleum HC - Spectrophotometer
- Phosphate-P - Spectrophotometer

- Total Coliform Bacteria

Incubator/Water Bath

- Fecal Coliform Bacteria

Incubator/Water Bath

- PO4-P - Spectrophotometer
- NHs-N - Spectrophotometer
- NOs-N - Spectrophotometer
- Total Ammonia - Spectrophotometer

-Crtt - Atomic Absorption
Spectrophotometer

-Cu - Inductively Coupled Plasma

-Sn - Inductively Coupled Plasma

- Mn - Inductively Coupled Plasma

-Zn - Inductively Coupled Plasma

4. AUANATNBURY

- Mercury (Hg)

Inductively Coupled Plasma

- Lead (Pb)

Inductively Coupled Plasma

- Copper (Cu)

Inductively Coupled Plasma

- Cadmium (Cd)

Inductively Coupled Plasma

- Nickel (Ni)

Inductively Coupled Plasma

RP/L015/2025/JAN-JUN/CAL.DOCX




AN3NETULBNENINTEBULTBUAMAIGNADIVDLATNIBNTIANATIZI (D)

F18N1IATINNATIZH

o A 2 o '
bAIDIUBLNUAIBYIN

o o A a ¢
VDLATDIUDAIIAIILAIEHK

= o A
YALAIDIND

= o A
VDLAIDIUD

4. AUNNAENBURAY (dB)

- Chromium (Cr)

- Inductively Coupled Plasma

- Petroleum Hydrocarbon

- IR Spectrophotometer

- TOC

- TOC Analyzer
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High Volume Air Sampler Calibration Report
l Calibration Method : Multipaint Orifice Flow Transfer Standard Maodel : TE 5025A SN 3611
Callbration Data
High Velume Air Sampler Data Callbration Data
Recorder No. Blower Mo, Date Actual Flowrate (H‘jm]n] iy
BO1 S 05/02/2025 ¥ = L190x-8,759 0.959
BOZ B2 Q5/0272025 y = 1167x-1.802 0959
BO3 803 03/02/2025 y = 1.142x-3352 0.997
BOG BO4 06/027202%5 y = L160x-3,139 0.998
B80S BOS 06/0272025 y = 1.155x-5.601 0,996
B80S BO& 06/02/2025 ¥ = 1.150x-1.478 0.089
207 207 03/02r2025 y = 1.143x-3.035 0.958
808 H0B 03/02/2025 y = 1.161x-4.455 0,999
B9 809 05/02/2025 ¥ » L177x=3.970 0,996
Bi0 B10 030272025 ¥ = L14dx-2.8T1 0.998
Bl1 Bl1 03/02/2025 y = 1.195-5 384 0.5%6
B12 812 04/0272025 y = 1168x-4.228 0,998
813 813 04/02/202% y = 11653801 0,999
814 Bia /0272025 y = 1.148s-3.248 0.9%6
815 BiS /0272025 y= 1L.1730:0.773 0,957
Bl6 Bi6 04/02/2025 y = 1.1566-0.042 0.5958
317 B17 06/02r 2025 ¥ = 1.140e-2.730 0.999
B18 B18 06/027 2025 y= L171e4,178 0,999
81v 819 D6/0L/2025 ¥ » 11513979 0,999
220 820 04/02/2025 ¥ = 1.120%-1.255 0,959
821 821 04/08/ 2025 y = L132e-3.156 0.999
22 822 0d/027 2025 ¥ = L1472 845 0.9%7
B3 823 030272025 ¥« 1.158x-3.223 0,959
524 B24 05/02/ 2025 ¥ = 1,148x-3.476 0,957
B25 825 03/0272025 Y = 1071x+1.078 0.997
825 B26 04/0272025 ¥ = 11d2ed 263 0.5%9
azr 827 /022025 y = 1.175x-5.152 0,556
] Bz 04/02/2025 ¥ = 11735127 0.999
a2e a9 04/02/2025 ¥ = 1.145x-1,952 0,996
B30 B30 06/0272025 y = 1162x-3,062 0.5%%
831 831 03/0272025 ¥ = 1.182x-5652 0.958
B3z B2 03/D2/2025 y = L167%-3993 0.999
833 B33 05/02 2025 y = 1.168x-4.851 0,958
B34 B D5/0272025 y = 1.127x-3.203 0.959
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 /N : 3611 —I
Calibration Data
High Volume Alr Sampler Cata Callbration Data

Recorder No. |  Blower No, Date Actual Flowrate (f/min) ]

B35 B35 05/02/2025 y = 1.163x-3579 0.597

236 B35 05/02/2025 y= L1Mx-2116 0.959

B3r BaT 04,002/ 2025 y = 1.146x-2.265 Q.996

B38 B33 0A02/2025 ¥ = 1.156x-6,034 0.598

Bas B39 03/02/2025 y = 1,151%3.366 0.998

B840 Bap 030272025 v = 1.178x.4,582 0.999

841 a41 06/02/2025 y = 1.123x-1.633 0.997

Ba2 B2 03/02/2025 y = 1.149-3, 382 0.597

Bq3 B3 03/02/2025 y = 1132014 0.997

Ba4 Bag 03/02/2025 = 1.155¢:1.660 0,999

RO1 A1 0470272025 y = 1.121=-3.007 0,999

A2 RO2 03/02/2025 y = 1.159%-5,009 0599

AO3 RO3 05/02/2028 y = 1,138::2.774 0.998

RO4 AO4 05/02/2025 y = 11182575 0.55%

ROS RS 03,/02/2025 y = 1.136x-1.720 0.998

ROE FADE Q5022085 y = 1.1582-2, 706 0.597

AO? RO7 03/02/2025 ¥ = 1.037%+1.361 0.9%9

ADE RO8 03022025 y = L1a6x- 4,762 0.99

ROD RO 05/02/2025 y = 1.121%2.360 0997

R10 R10 05/02/2025 y = L180x-4.626 0.959

Ri1 A1l 0502/ 2025 ¥ = 1.147x-3.861 0596

R12 A2 03/02/202% y = 1.126x-8.676 0558

R13 R13 0002/ 2025 y = 11354055 0.599

Rld Ri4 04/02/2025 y = 1.1533,122 0,597

R15 Ri5 03/02/2025 y = 1161x-5223 0,998

R16 R16 03/02/2025 y = L187x-6,674 0.999

RI7 ALy 03/02/2025 y = L120w-1.730 0.999

A18 R18 03/02/2025 y = 1 146x-2947 0.998

R19 R1% 06/02/2025 y = 1.161x-5.195 0.99%

A2l R20 06/02/2025 y = L13dw-3.4d9 0.958

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

Calibration Method : Multipoint Orifice Flow Transfer Standard I Model : TE 50254 SN 3611
Calibration Data
High Volume PM-10 Data Callbration Data
Recorder No. Blower No. Date Actusl Flowrate (f'/min) [y
RO1 R1 04/02/2025 y = 1.168x-5.536 0996
R0z 702 04/02/2025 ¥ = L116x2.200 0.9%8
E) 03 05/02/2025 ¥ = 116055911 0997
B 04 035/02/2025 y = 1.120x-4829 0999
RO5 05 370272025 ¥ = 1.119%3,825 0,598
06 ET3 0570272025 y = 1.125%-1.560 0997
o7 AD7 0A/0ZZ0Ls y = 115262503 0597
708 0B [ owozzoms ¥ = L11ax-1215 0.9%
A w09 0272025 y = 1.13004.187 0999
A0 w0 08/02/2025 y = 1.151x:2.832 0,958
A1 Rl 05/02/2025 y = 1.130%-2.602 0.997
Rz RiZ T/02/2035 ¥ = 1.158%-4,761 0.99%
RIS A3 08/02/2025 y = 113753035 0.9
Ala A4 03/02/2025 ¥ = 1.126x 2057 0,996
Al5 5 04/02/2025 v = 1.111x3.285 0.99%
16 Hlg 04/D2/2025 ¥y = 1.124x-0.808 0.995
BT L7 04/02/2025 y = L181x3A12 0.95%
AIB [T 03/02/2025 Y * LIx3615 .99
19 A19 03/02/2025 ¥ » 1L117%0.234 0998
720 w0 VS0 2075 ¥ = 1.18Ex0.675 0.597

Calibrated by : Approved by ¢

I Callbration Method : Multipoint Orifice Fiow Transfer Standard | Model : TE 50254 I S/ 13611
Calibration Data
High Volume PM-10 Data Calibration Data
Recorder No, Blower No Date Actual Flowrate (1t /min) R
T BoL 04/02/2025 y = 113501182 0,996
802 502 04/0272025 ¥ = 1.140%0.726 099
503 503 D4/02/2025 ¥ = 116073702 0958
504 B0 0S/02/2025 ¥ = 1150 A 671 0555
05 B05 06/02/2025 ¥ = 11512708 0,978
B06 86 T OADZ/2025 y=L118x 1672 D97
BO7 Ba7 03/02/2025 Y = 1.085%+0.543 0.9%
BO8 Bo& /022025 y = 1.140x-2014 0.998
E B9 030272025 y = 1081x+0.304 0997
810 EI0) 03/02/2025 Y = 1094 1,673 0997
11 Bl 05/02/2025 ¥ = 113720690 0997
B2 B2 030272025 ¥ = 101618 0957
813 ;18] 0AD2/2025 you 11721186 m
14 B1a 05022025 ¥ = L160x5.111 0998
B85 85 03/02/2025 ¥ = LI8T%2.637 0958
Bi6 Big DY/02/2025 ¥ = L106R+ 1659 0,996
817 T 00272025 ¥ = L105x+1.676 0658
Bi8 BE OW0Z/2025 ¥ = 1.176x-39a8 GITH
BI9 BI9 D4/02/2025 ¥ = 1085%:0.957 XD
520 520 DU02/2025 ¥ = 1.163x5.103 0997
821 &1 0S/0272025 Y = 1.120%+0.250 0559
822 [¥7) 06/02/2025 ¥ = 1.152x3459 G958
T R 53] 06/02/2025 ¥ = 11A9%3.696 0.9%9
524 B2t 03/02/2025 109%-1.930 D999
25 a5 030272025 y = 1.166%4 876 G
836 52 05/02/2025 y = 111602223 0957
Bar B27 03/02/2025 Y = 11213068 0959
528 28 DA/02/2025 Y = 1,112%2.294 0999
BT B2 0a/02/2025 ¥ = 1.155%-2300 3997
B0 B30 090272025 ¥ = 1.136x-2651 0998
Bl Bl 03/02/2025 ¥ = 1.086x+2.828 0.9%9
B3z B2 04/02/2025 Y = 1.099x0.279 0958
EES) 85 OR/02/2025 y = 11524478 0997
B FE D&02/2025 y = 1.189x-0.692 0997

Calibrated by : Approved by :
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CALIBRATION REPORT CALIBRATION REPORT
PM2.5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC) PAI2.5 AR SAMPLER (VERY SHARP CUT CYCLONE-VSEC)
— - —
-~ =] oo
ro. R o
CALIBRATING CONDITION
o T o T o o ~ ol |
Clibrlﬂmmod:nryﬁlmﬂmulv[ Model : Defender 510 H | SN : 136164 Cﬂbiﬂaﬂm:&yﬁmryﬂumﬂlll Model : Defender 510 H [ S/ ;136184
CALIBRATION SETTING CALIBRATION SETTING
detaCal PMZS AIR SAMPLER detaCal PMZS AIR SAMPLER
Flowrate Reading.L/min Initlal Floweate Rending (Before AdL).L/min WOH. | Final Flowrste Reading (After Ad))L/min Flowrate Reading L/min Initial Flowrate Reading (Before AdL),L/min WO | Final Fowrate Resding (After Ad))L/min
16.70 1655 0.299 16.70 1670 16,66 0240 16,70
Calibrated by

1 A
Appraved by Calibrated by @ pproved by
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CALIBRATION REPORT CALIBRATION REPORT
PMZ5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC) PM2.5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC)

oo o L] won wo: = ] woom:
o [ouzsas | s v © sean v

DATE ; DATE :

|

Ik

i:
8

CALIBRATING CONDITION CALIBRATING CONDTION
—~ w [ W] = N v L
|Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510 H I N 136164 = cmmm:wwwmwl Moadel : Defender 510 H I SN 16164
CALIBRATION SETTING CALIBRATION SETTING
detaCal PMZS AIR SAMPLER detaCsl PMZS AR SAMPLER
Fioweate ReadingL/min Initial Flowrate Reading (Befare Adj.),Limin WO, | Fnal Flowrste Reading (After Ad]) Limin Flowrate ReadingL/min inltisl Flowrate Reading (Bafora Ad.)Limin 0N, | Final Flowrste Reading (After Ac) Lémin
1670 1669 0.060 16.70 1670 16.48 0420 16.70

o - o -
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CALIBRATION REPORT

DATE : 30 Aprl 2025

PM2.5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC)

e =]

=
e

]

— —
cunummmmycumryﬁomwi Madel : Defender 510 H | SN 136168
CALIBRATICN SETTING
detaCal PMZS AIR SAMPLER
Flowrate Reading.L/min Mnitlal Flaweate Reading (Defore Ad))Limin WO, | Final Flowrete Reading (After Adj)Limin
16,70 16.54 0.35% 16,70
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CALIBRATION REPORT

PM25 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC)

o - =
uo. SERIAL NO. 164589 (VSCO
CALIBRATING CONDITION

- —~ [
amww:wmmuml Madel : Defender 510 1 I SN ;136168
CALIBRATION SETTING
detaCal PMZS AIR SAMPLER
Flowate Reading,L/min Initial Floweatn Reading (Bafore Adj.) Limin DN Firal Flowrate Resding (Afte: Ad))Limin
1670 16.63 0419 16,70
Calibeated by ©
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CALIBRATION REPORT CALIBRATION REPORT
PMZ.5 AlR SAMPLER (VERY SHARP CUT CYCLONE-VSCC) PMZ.5 Al SAMPLER (VERY SHARP CUT CYCLONE-VSCC)
e [ aas oo wo: [ ] wooa:
NO., SEAIAL NO. SERIAL ND. 159904 (VSCO)
CALIBRATING CONDITION CALIBRATING CONDITION
o o R o 2]~ = [=]c =]
c.utmmmmmod:mumryﬁmul Madel : Defender 510 H l QWIMW:W&LWFMMI Model : Defender 510 H ] SN : 136168
CALIBRATION SETTING CALIBRATION SETTING
detaCal PMZ.5 AR SAMPLER detsCal BMZS AR SAMPLER
Flowrate Reading.L/min Initlal Flowrate Reading (Before Ad)),L/min WO, | Final Flowrste Resding (After Ad))L/min Flowate Reading,Limin Intial Flowrate Reacling (Before Ad)) L/min HOIf, | Final Floweate Reading (After Ad))L/mis
1670 1665 0298 16,70 16,70 16.48 0120 16.70
Calibrated by
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CALIBRATION REPORT CALIBRATION REPORT
PM25 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC) PMZ5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC)
DATE 30 Apiil 2025 BRAND : MODEL : DATE: MOBEL -
SERIAL NO, 152125 (V5CC) NO. || PM25-10 SERIAL NO. 164598 (VSCO)
= = l ~ ]
Callbwation Methad : Ory Cal Primary Flommwl Model ; Defender 510 H ] SN ;136164 [Calibration Method : Dry Cal Primary ﬁmul Madel : Defender 510 H I m:ugu
CALIBRATION SETTING CALIBRATION SETTING
cietaCal PIMLS AIR SAMPLER detaCal PMZS AIR SAMPLER
Flowrste Reading L/min initisl Fiewrate Reading (Before Ad).),L/min %%0If. | Final Flowrate Resding (After A, Limin Flewrate Reading,L/min Initial Floweate Reading (Before Adj)L/min SN | Fnal Flowrste fesding (After Ad))Limin
1670 16.69 0060 16.70 %70 1664 0359 16.70
Calleated by : Callbrated by © Approved by
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CALIBRATION REPORT
PM2.5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC)

= i~
|catibration Method = Dry Cal mmw!:mltl Model : Defender 510 H I SN 136164
CALIBRATION SETTING
detaCal PMZS AR SAMPLER

Flovwate ReadingL/min

Initisl Floweate Reading (Before Adj),L/min WDif. | Final Flowrate Reading (After Acdj).L/min

1570

16.68 0320

16.70

Calibrated by

Approvad by

U3t 10E.W.10d. ABUTaR (B i

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

t!!!q'ﬂ\]‘l III-‘I 10000
I' Sal Pnahol-;wmr 4 i Ra. Jompal, 1 10000
Tel: (B8} B09-4370 (Automatc § Ll Pax: (082) 134221 E-mmal m.

CALIBRATION REPORT
PM2.5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC)

CALIBRATING CONDITION

Temp. I Fat <

whdmmm:nqmpmamml Madial ; Dafender 510 H |
CALIBRATION SETTING
detaCal PMZ5 AlR SAMPLER
Flowtate Reading L/min initial Flowrate Reading (Before Adj)Limin | DI, | Final Flowrate Rescing (After Ad).)Lmin
1670 16.66 0,240 1670

Calibrated by
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CALIBRATION REPORT

PMZ2.5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC)

£ S.P.S. CONSULTING SERVICE CO., LTD.

7 wnomialolu 24 owunnalolu urissamme wervadin ",b.:-".' 10800
7 Seol 4

# ghos 10000
%l Toll (B62) BAU-4370 (Autesnalic & Lirea)

Fa (B03) SYX-ATET E-mail nale@npscon omm

W3vn 0d. .00, Aeudads we s ite

H £5.P.5. CONSULTI
4 S.P.S. CONSULTI

UEMHIRIA

NG SERVICE CO., LTD.

¥ Ajanm 10000

‘Qﬁ ¥ Siol Priahelyoihie 24, Phahslyaitiis R dampai, ﬁnl.l‘lﬂll. Aghak 10509

Tl ¢ f662) S0=0370-72. P « [667) ST34071. Eormed -

Gas Sampler Box Calibration Report

L Callbration Method : Dry Cal Primary Flowmeter 1 l Model : Dry Cal DCL-ML l SN :%!ﬁlrl

Calibration Data

CALIBRATING CONDITION
RH
e R o DR wow
[catibration Methad : Bry Cal m-rymwl Modal : Defender 510 H I SN : 134164
CALIBRATION SETTING
cletaCal PAES AIR SAMPLER
Flovweate Reading.L/min Initfal Flowrate Reading (Befare AdL),L/min %0H. | Final Flowrate Reading (After Ad).)L/min
1670 16.63 D418 16,70
Calibrated by

Gas Sampler Calibration Data
Setting Actual Flow Rate (mUmin)
No. |Rotameter Date (Constant Flow) Suhdie the i o
(mUmin) Nommal Condition gl Nermat Candition e
Condition Condition

BO01 2 (A%B) 04/03/2025 200 1995 1994 2003 2002
Bo2 2 (AB) 03/03/2025 200 1958 1997 200.4 200.3
BO3 | 2 (ALB) 03032025 200 200.3 2002 200.6 200.5
Bo4 | 2{AsE) 0&/03/2025 200 1959 1998 200.5 2004
BOS | 2(ALB) 05/03/2025 200 1958 199.7 2004 2003
BO6 | 2 (Az@) Q3025 00 2005 2004 2003 002
BOT | 2(x8E) 05/03/2025 200 2003 2002 1809 1958
Bo8 2 (AZB) 03/M3/2025 200 2004 2003 200.7 2006
EO09 2 (AES) 03032025 200 1989 199.8 200.0 2003
B10 | 2(A88) | 05A0%/2075 200 199.7 199.6 2005 @04
B11 2 {AEB) 04/03/2025 200 2004 200.2 200.7 2006
B12 | 2{azs8) 04/03/2025 200 2002 200.1 2004 2003
B13 2 (ALS) 05/03/2025 200 1959 159.8 200.7 2008
B14 2 (Akg) 03/03/2025 20 2008 200.7 200.2 2001
B15 2 (AL8) D5/03/2025 200 2003 2002 199.7 199.6
816 £ (ABS) 03/03/2025 200 2002 200.1 1559 159.8
B17 2 (AB8) 04/03/2025 200 199.7 199.6 2005 200.4
Calibrated by : Approved by
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£ S.P.S. CONSULTING SERVICE CO., LTD.

CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 30 Agrll 2025 I BRAND ;

MODEL :
NO. NOX-B09 I SERIAL NO.
Calibrator (Dilution System)
Brand : Teledyne Mode! < TO0E
Last Cal. Date 28 October 2024 Serlal No. 2015
Reference Standard Gas
Standard Gas Hitrle Cacle (MO Cylinder No. - ADOTZ65V
Cedtified Date 05 January 2023 I Expired Date 1 05 January 2026 | Cylinder Conc. 48.5 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % RH |“|
CALIBRATION SETTING
Span Initial Reading (Before Ad))FPB Final Reading (After Ad|.)FPFE
Set Point Expected Concentration Analyzer Response SDif Analyzer Response Slope
Zero 1 -0.10 o
NO Span 400 a00.1 0025 400.0 1.008
NO, Span a00 4apa.2 0.050 4000 1.011
AP Model 200E NO, Analyzer Chack List
Test Values Observed Value Units HNominal Range
RANGE 500 PFB 500 standard
STABILITY (Zero Gas) o1 PPE < 2 with 2ero alr
SAMPLE FLOW 508 oo/min 500 « 50
QEONE FLOW 78 ecfmin BO = 15
PMT 1033 my 20 - 150
AZERD 94.0 mv 20 - 150
HYES 671 v 420 - 00 constant
RCELL TEMP 503 " Hal
BOX TEMP DA b 8-.48
PMT TEMP 12 b Ta2
MOLY TEMP 3151 b = 35,5
RCELL PRESS Ba IN-Hg-A 2 - 10 constant
SAMPLE PRESS 286 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
MO, Span Conc apa FPB 20 - 20,000
NO Slope 1.008 1003
NO, Slope Loi1 1003
NO Offsat 14 v =20t +150
NO, Offset 09 my -20 to 150
Stability at Zero o1 PPR <02
Stability at Span 02 ] < 2 ppb @ %00 ppb span gas
Callbrated by Approwed by

V38 (98, .104. fautans wadid i

% £ 5.P.5, CONSULTING SERVICE CO, LTD.

By sensaumn AN 10900

QQ mnmwnmmmm Jomgel, Chalachak, Banghot 10908
A T () S0 T (6621 $13-001, E-mat: s o s spmen com

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

Calibrated by

SERIAL NO.
Calibrator (Dilution System)
Brand : Telagyne Model + TO0E
Last Cal. Date 1 28 October 2024 Setlal Na. 201-5
Reference Stancard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : ADOTZ65V
Certified Date : 05 January 2023 | Expired Date : 05 January 2026 | Cylinder Conc. : 48.8 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. % RH
CALIBRATION SETTING
Span Initial Reading (Before Ad) PPB Final Reading (After Ad|.)PP8
Set Point Expected Concentration Analyzer Response *0IF Analyzer Response Slope
Zerg ] Q.10 o -
NO Span 400 1998 -0.050 400.0 1.006
NO, Span 400 400.% 0.025 4000 1.010
AP Model 200E NO, Analyzer Chack List
Test Values Obsarved Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY {Zero Gas) o1 FPE < 2 with zero ar
SAMPLE FLOW 512 coimin 500 - 50
CZONE FLOW ™ cimin B0 .15
PMT 1031 my 20150
AZERD 937 my =20 - 150
HVES &75 v 420 - 900 constant
RCELL TEMP 502 e 50+ 1
BOX TEMP 29 e B-aa
PMT TEMP 13 b = T+2
MOLY TEMP 3154 “c 315.5
RCELL PRESS 83 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 235 IN-Hg-A 2% - 30 constant
NO Span Conc a00 FPE 20 - 20000
NO, Span Conc aod PPB 20 - 20000
NO Slope 1.006 - 10:03
NO, Slope LO10 10:03
NO Offsat 12 my/ 20 to +150
1O, Offset 08 ™ -20 to 150
Stability at Zaro a1 53] <02
Stability at Span 02 PPg < 2 ppb @ 400 ppb span gas

—_— ]
_— . aa
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

Approved by

Calibrator (Dilution System)
Brand Teledyme Node, T 700
Last Cal. Date 28 October 202¢ Serial No. : 2015
Reference Standard Gas
Standard Gas : Nitric Crcide (NO) Cylinder Nex : ADOT255V
Centified Date 1 05 January 2023 | Expred Date ;.05 Jamwary 2026 | Cylinder Conc. : 48,8 ppm
CALIBRATING CONDITION
Temp. % RH
CALIBRATION SETTING
Span inftial Reacling (Before Ac)1PPR Final Reading (After Ad))PPB
Set Point Expected Concentration Analyzer Response Se0if Analyzer Response Sope
Zaro g 013 o
NO Span 400 400.1 0.025 400.0 1.010
MO, Span 400 4004 0100 £00.0 1.013
APl Model 2004 NO, Analyzer Check List
Test Values Observed Value Units Nominal Range

PANGE 500 PPE 500 standard
STABILITY (Zero Gas) 03 PPE < 2 with zer0 air
SAMPLE FLOW 505 cc/min 500 £ 50
DZONE FLOW 18 ce/min 80 =15
PMT 1034 my 20+ 150
AZERD 941 my 20 - 150
HVPS 672 v 430 - S0 constant
RCELL TEMP 500 c 501
BOX TEMP 288 (= B- 48
PMT TEMP 11 y Te2
MOLY TEMP 3149 c 3155
RCELL PRESS 85 INHe-A 2 - 10 constant
SAMPLE PRESS 287 IN-Hg-A 25 - 30 constant
ND Span Conc 600 PrE 20 - 20,000
NG, Span Conc 400 ) 20 - 20,000
NO Slope 1.010 1003
NO, Slope Lo13 10 =03
NO Offsat 1.7 my «20 to +150
NO, Offset 11 mv -20to 150
Stability at Zero 01 FPE <02
Stability at Span 02 PPB < 2 ppb @ 900 pob span gas

U3 124104 nauiaga wwadid e

7 saowealadu 24 ewuwnalady ewisanme

% % SP.S. CONSULTING SERVICE CO., LTD.

03 nyumm 10500

‘k 7 Sol Praholyottia 24 Fhaselysthia Rd., Mmool Chalizhah, Singish 10900
Teb: (66T SIT-AN00 T2, Fex (56T 51301, Emal : sale@iopmonn.com.. wwn s5scon.om

CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

BRAND :

Calibrator (Dilution System)

Brand Teladyne = TO0E
Last Cal Diate 28 Cctober 2028 Serlal No, 201-5
Reference Standard Gas
Standard Gas - Nitric Giide (NO) Cylinar No AO0TZ65V
Certified Date : 05 January 2023 l Expired Date : 05 January 2026 Cylinder Conc; 488 opm
CALIBRATING CONDITION
Prassure Temp. % RH
CALIBRATION SETTING
Span Initial Reacling (Bafore Ad))PFB Final Reading (After Ad).)PPE
Set Point Expected Concentration Anatyzer Response WOIF Analyzer Response Sope
Zera 0 010 0
NO Span 400 355.7 04075 4000 1.005
NG, Span g0 3999 0025 “00.0 1.008
AP Model 200A NO, Analyzer Check List
Test Values Observed Value Unlts Norninal Range

RANGE 500 PR 500 standared
STABILITY (Zaro Gas) 0.1 PRR < 2 with rora 3k
SAMPLE FLOW 509 cc/min =00 . 50
QOZONE FLOW % cc/min BO 15
PMT 103.2 my -2 - 150
AZERO 739 i <20 - 150
HWPS 67 v 420 - 900 constant
RCELL TEMP 501 C 50=:1
BOX TEMP 293 = B-48
PMT TEMP 1.0 by Fe2
MOLY TEMP 352 o 2 31545
RCELL PRESS 8.2 INHg-A 2 - 10 constant
SAMPLE PRESS 284 IN-Hg-A 25 - 30 constant
NO Span Cone 400 g 20 - 20,000
NO, Span Conc 400 L] 20 - 20,000
NO Slope: 1.005 10:03
NO, Slope 1.008 10 .03
NO Offset 11 my -20 to +150
NG, Offset o7 my -20 to 150
Stability at Zero o1 PPB <02
Stabllity at Span 02 PPE < 2 ppb @ 400 ppb span ¢35

E——S————————————— ==

Calibrated by

Approved by
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

!
>

13 (o108, Aautans wadd i

£5.P.5. CONSULTING SERVICE CO., LTD.
7 wauwealniu 24 cuunvalsiu smasamos cowigins g 10000
7 50 Praholyetsin 24, #havetyolhia R, Jempol, Chuluehak, Bsaghon 10900
Vel (5T) S35-TR T2, Fam - (62 5134001, Eemal - Salesspacion com._ www Spscon.com

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

CALIBRATION REPORT

DATE 30 Aprll 2025 |

DATE ; BRAND : MODEL :
NO. SERIAL NO,
Calibratar (Dilution System)
Brand Teletyne Nadal ~700¢
Last Cal. Date : 28 October 2024 Serlal No. : 2015
Reference Standard Gas
Standard Gas : Nitric Oxide (NO} Cylinder No. ADOT 265V
Certified Date : 05 January 2023 E Expired Date 05 January 2026 | Cylinder Conc, 48.8 ppm
CALIBRATING CONDITION
Prascire - mmbar Temp.
CALIBRATION SETTING
Span Initial. Readling (Before Ad))FPR Final Reading (After Ad])FPE
Set Point Expected Concentration Aralyzer Response wlif Analyzer Responge Slope
Zaro 0 atl - o -
NO Span 200 3539 0025 2000 LOgT
NO, Span 400 a0a.2 oosg 4000 1010
APf Model 200E NO, Analyzer Check List
Test Values Observed Value Unlts Nominal Range
RANGE 500 B 500 standard
STABILITY (Zero Gas) o PPE < 2 with zero a¥
SAMPLE FLOW 510 c/min 500 . 50
OZONE FLOW ¥ co/min B0 =15
PMT 1030 mV <0-150
AZERD 938 my 20 - 150
HVPS BED v 420 - 900 constant
RCELL TEM® 505 © 50=1
BOX TEMP 28.1 £ B-48
PMT TEMP 74 s 122
MOLY TEMP 3147 € 35,5
RCELL PRESS 83 [NHg-A 2 - 10 constant
SAMPLE PRESS 286 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPl 20 - 20000
NO), Span Cong 400 ) 20 - 20,000
NO Slope 1.007 5 10=03
NO, Slope 1.010 - 1003
NO Offset 13 mv -20 to +150
NO, Offset 09 mv =20 to 150
Stabilky at Zero 1 e <02
IE 0.2 PPB < Z ppb @ 800 pob span gas
_— ——————  ———
Calibrated by Appraved by

BRAND ; MODEL :
SERIAL NO.
Calibrator (Dilution System)
Brand : Taleayna Model : TOOE
Last Cal Date 28 October 2024 Serlal No. 201-5
Reference Standard Gas
Standard Gas 3 Nitric Owidle (NO) Cylinder No - AQOT265V
Cernified Date 1 05 Janyary 2073 ]_E:p‘.rea Date =+ 05 January 2026 | Cwlinder Conc. 48.8 ppm
CALIBRATING CONDITION
Pressure mmibar Tamp.
CALIBRATION SETTING
Span Inkial Reading (Before Adj)FPE Final Reading (After Adj) PPE
Set Point Expected Concentration Analyzer Response SOif Analyzer Response Slope
Zero ] a1 1}
N0 Span 400 3T Q075 <000 1.006
WO, Span 400 400.2 0.050 4000 1.009
APl Madel 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PP 500 standard
STABILITY {Zeto Gas) 01 2! < 2 with zero ai
SAMPLE FLOW 508 cofmin 500 ; 50
OZONE FLOW e co’min B0 = 15
PuIT 103.2 my <30 - 150
AZERD 9e0 my 20 - 150
HVPS 675 v 42}~ 900 constant
RCELL TEMP 0.1 1 50:1
BOX TEMP 203 “e 8 - 48
PMT TEMP 15 C Ta2
MOLY TEMP 3153 = 515:5
RCELL PRESS g4 IN-Hg-A 2 - 10 comtant
SAMPLE PRESS 287 IN-Hg-A 25 - 30 constant
NO Span Conc ad pra 20 - 20000
MO, Span Conc and P8 20 - 20,000
NO Slope 1.006 10:03
NO, Slope 1.00% 10:03
NG Offist 12 my 20 to +150
NO, Offset o7 my -20 to 150
Stablity at Zero 1 Prg <02
Stability at Span o2 PP < 2 ppb @ 900 pob span &S
—_—
Calibsrated by Approved by
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CALIBRATION REPORT CALIBRATION REPORT
CHEMILUMINESCENT MO / NO, / NO,, ANALYZER CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE ; | BRAND : MODEL : DATE : | BRAND : MODEL :
SERAL NO. "o, - SERIAL NO.
Calibrator (Dilution System) Calibrator (Dilution System)
Brand : Telegyne Madal - 700€ Brand = Telpdyne Model = TO0E
Last Cal Date : 28 October 2024 Serial No. 2015 Laat Cal. Date : 28 October 2024 Serlal No. 201-5
Reference Standard Gas Reference Standlard Gas
Standard Gas - Nitric Oxide (NG} Cylinder No. : ADOTZ65V Standard Gas = Nitric Chide (NG} Cylinder o ADDTZ65V
Certified Date 105 January 2023 i Expired Date <05 January 2026 | Cylinder Conc. 48,8 ppm Certified Date : 05 January 2023 [ Expired Date ; 0% January 2026 | Clinder Conc. 48.8 ppm
CALIBRATING CONDITION CALIBRATING CONDITION
Prassure Temp. % RH Pressure Tamip. % RH
CALIBRATION SETTING CALIBRATION SETTING
Span Infial Reading (Before Adj)FPE Final Reading {After Ad))PPB Span inktial Reading (Before Adj)PPE Final Reading {After Ad).FPE
Set Point Expected Concentration Analyzer Response S0if Analyzer Respante Slope Sat Foint Expected Concentration Aralyzer Response S0 Analyzer Respanse Stope
Zaro a (1 51 - 0 - Zoto 0 10 - 0 .
NO Span 400 and.l 0025 4000 1.009 NQ Span 200 W96 100 400.0 1.004
NO, Span 400 400.3 QaTs 800.0 1,013 INO, Span 200 369 Q025 2000 1008
APl Moadel TML-81M NO, Analyzer Check List APl Model TML-41M NO, Anslyzer Chack List
Test Values Obssrved Value Units Nominal Range Test Values Observed Value Units Hominal Range
RANGE 500 FFB 500 standand RANGE 500 PR 500 standard
STABILITY (Zero Gas) ot PPE < 2 with zero a¥ STABILITY (Zera Gas) 0.1 FPR < 2 with zero a¥
511 cc/min 500 : 50 SAMPLE FLOW 509 cofmin 500+ 50
OZOMNE FLOW % cimin B0= 135 CZONE FLOW T8 coimin B0+ 15
PMT 1035 my 20- 150 PMT 1030 my -20 - 150
AZERD 982 my 20 - 150 AZERD 938 my =20 - 15Q
HVES &8 v 820 - 900 constant HVPS 671 v 420 - 500 constant
RCELL TEMP 503 [ 50-1 RCELL TEMP 509 C 50=1
BOX TEMP 200 by B-43 BOX TEMP 24 C 8-48
PMT TEMP 5] c a2 PMT TEMP 7.2 is T2
WOLY TEMP 3152 & 51545 WOLY TEMP 3148 C 315-5
RCELL PRESS 83 IN-Hg-& 2 - 10 constant RCELL PRESS B2 IN-Hz-A 2 - 10 constant
SAMPLE PRESS 285 IN-Hg-A 25 - 30 constant SAMPLE PRESS 55 iN-+g-A 25 - 30 constant
NO Span Conc a0 FPE 20 - 20,000 NO Span Conc a0 FPB 20 - 20,000
NO, Span Conc a00 2] 20 - 20,000 NO, Span Conce 400 =] 20 - 20000
NO Slope 1,009 - 1003 NO Siope 1.004 . 10:03
NO, Slope 1013 - 10:03 NO, Siope 1008 1003
NO Offset 15 my 20 to +150 NO Offsat 10 miv «20 to +150
NO, Offset [T my -2 to 150 NO, Offset 06 my -20 to 150
Stabitity at Zero 1 FER <0z Stabilty at Zero w1 PPR <02
Stability at Span 02 PPB < 2 ppb @ 200 ppb span gas Stabilty at Span 0.2 PEB < 2 ppb @ 200 pob span gas
_—#
Callbrated by ¢ Approvad by Cailbsrated by~ : Approved by
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

owre: o | =
NO. SEAIAL NO,
Calibrator (Dilution System)
Beand : Telegyne Model T00E
Laat Cal. Date 28 October 2024 Serlsl No. 2005
Reference Standard Gas
Standard Gas Nitric Cride (NO Cylinder No. AQOTZ65V
Certified Date 05 January 2023 | Expired Date ;105 January 2026 | Cylinder Conc. : 48.8 ppm
CALIBRATING CONDITION

Pressure - rmbar Temp.

wm [ o]
Lk I

CALIBRATION SETTING

13t 1oe..104. AawFant wadid i

#\\JX £ 5.P.5. CONSULTING SERVICE CO0., LTD.
%(‘ 7 waowmalady 24 csummaladu swazuma ameging nyunw 10000
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

e
Calibrator (Dilution System)
Beand Talagyne Model < TOOE
Last Cal Date 28 October 2024 Sarlal No. 201-5
Reference Standard Gas
Standand Gas 1 Nitric Ooide (NC) Cylinder Mo - ADDTZHSV
Certifled Date 105 Janwary 2023 ] Expired Date ;0% January 2026 | Cylinder Conc. : 48.6 ppm

CALIBRATING CONDITION

—_— ——— —————————————————————

Catibrated by

Span Inkial Reading (Before Ad))PPB Final Reading (After Adj)PPB
Set Point Expected Concentration Aralyzer Response SOHF Analyzer Responpe Slope
Zero (s} 010 - a -
NG Span 400 359.8 0.050 400.0 1.047
NG, Span 400 400.2 0.050 2000 1011
AP Model 200E NO, Analyzer Check List
Test Values Obsarved Value Units Nominal Range
RANGE 500 PPl 500 standand
STABILITY (Zero Gas) 01 23] < 2 with zero air
SA LOW 513 co/min 500 + 50
OZONE FLOW ™ c=fmin B0 =15
PMT 1031 my 20+ 150
AZERD 38 mV =20 - 150
HVPS 673 v 420 - 900 constant
RCELL TEMP 2 TE 50-1
BOX TEMP 293 e B-48
FMT TEMP Tl c Ta2
MOLY TEMP 3154 Y 315.5
RCELL PRESS 6z IN-Hg-& 2 - 10 constant
SAMPLE PRESS ns IN-Hg-A 2% - 30 constant
NO Span Conc apg PPB 20 - 20,000
NO, Span Conc 400 FPg 20 - 20000
NO Slope 1.007 1003
NO, Slope 1.011 1.0:03
NO Offust 12 my <20 1o +150
NO, Offsat (1] my -2 to 150
Stability at Zero 01 FPB <0z
Siabiiity-at Span o2 PPE < 2 ppb @ 900 ppb soan gas

Callbrated by = Approvad by

Pressure Temp. % RH
CALIBRATION SETTING
Span Intial Reading iBefore Ad))PPE Final Reading (After Ad))PPB
Set Poimt Expected Concentration Analyzer Response WOl Analyzer Response Slope
Zero 0 -0.10 - 0 .
N0 Span &30 997 0075 000 1.005
NG, Span 200 400.1 0.025 &00.0 1.00%
AP Model 200E NO, Analyzér Check List
Test Values Obsarved Valus Units Nominal Range
RANGE 500 g 500 standard
STABILITY (Zero Gas) a1 PPB < 2 with zero ax
SAMPLE FLOW 510 cofmin 500 . 50
OZONE FLOW % cofmin B80.15
PMT 103.0 my =20 = 150
AZERO 937 myv =20 - 150
HVPS 674 v 620 - 900 constant
RCELL TEMP 500 c -1
BN TEMP 289 “c 8.488
PMT TEMP 12 3 Ta2
MOLY TEMP AT C 3155
RCELL PRESS B4 I-Hg-A 2 - 10 constant
SAMPLE PRESS 26.5 I-Hg-A 25 - 30 constant
NO Span Conc /00 P8 20 - 20,000
NO, Span Conc a00 PR 20 - 20,000
NO Slope 1,005 d 10:03
NO, Slope 1.00% 1003
NO Offset 1.1 my =20 1o +150
NO, Offset 0.6 my 20 to 150
Seabilzy at Zeto 0.1 PRE <0.2
Stability at Span [} PR < 2 pob @ 200 ppb span gas
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CALIBRATION REPORT CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NC,, ANALYZER CHEMILUMINESCENT NO / NO, / NO,, ANALYZER
= = = e =
—— - s
Calibrator (Dilution System) Calibrator (Dilution System)
Arand Telagyne ool TO0E Brand Teledyne MOGEL "700E
Last Cal Date 28 October 2024 Serlal No, 201-5 Last Cal. Oate 28 October 202¢ Serlal No. 2015
Reference Standard Gas Reference Standard Gas
Standard Gas : Nitric Ouiga (NOY Cylinder No ADOT265V Standard Gas = Nitric Creidie (NO3 Cylinder Mo < ADOT265V
Certifled Date : 05 January 2023 | Expired Date : 105 January 2026 Cvlinder Conc. : 488 pom Cenified Date 05 January 2023 | Expired Date 3 05 January 2026 Cylinder Conc. 45,8 ppm
CALIBRATING CONDITION CALIBRATING CONDITION
Pressure Temp. H b Pressure mimbar Termnp. 9 AH
CALIBRATION SETTING CALIBRATION SETTING
Span Initial, Readling (Before Ad].)FPE Span initial Reading (Before Adj.)FPE Final Reading (After Ad))FPB
Set Point Expected Concentration Analyzer Response SeDiIl Analyzer Response Slope Sat Point Expected Concentration Anglyrer Response O Analyzer Resporse Slope
Zero 0 -01e - V] - Zato 0 (1541 - g
WO Spsan 400 3996 0100 200.0 1.063 NO Span 400 4002 0050 4000 1.01
NO, Span 200 3598 0050 2600 L.0o7 NO, Span 400 4pa3 0075 4000 1018
APl Model 200E NO, Analyzer Check List AP Model 200E NO, Analyzer Chack List
Test Values Observed Value Units Nominal Range Test Valies Obwerved Value Units Mominal Range
RANGE 500 3] 500 standard RANGE 500 ] 500 standard
STABILITY (Zero Gas) 01 PPB < 2 with zero ak STABILITY {(Zero Gas) 01 PFPB < 2 with zero air
MPLE FLOW 507 cc/min 500 « 50 SAMPLE FLOW 506 omin 500 = 50
OZONE FLOW 8 c/min 80 = 15 OZONE FLOW T8 cc/min 80:15
PMT 1031 my -20 - 150 PMT 1013 my =20 - 150
AZERD 9319 my -20 - 150 AZERD ga1 my 20 - 150
HEs 70 " 220 - 500 constant HVPS (XE] v £20 - 900 constant
RCELL TEMP 50.2 C Ha:l RCELL TEMP 505 C 5041
BOX TEMP 281 e B-48 BOX TEMP 22 C §-a8
PMT TEMP T4 (o Tel PMT TEMP 73 c Tal
MOLY TEMP 3151 c 3155 MOLY TEMP 1147 i 3155
RCELL PRESS 5 IN-Hig-A 2 = 10 constant RCELL PRESS B3 INHg-A 2 - 10 constant
SAMPLE PRESS 287 IN-Eig-A 25 - 30 constant SAMPLE PRESS 284 Ih-Hg-A 25 - 30 constant
NO Span Conc 400 PRE 20 - 20,000 ND Span Conc a00 FrPE 20 - 20000
NO, Span Cong 400 PR 20 - 20,000 MO, Span Cone 400 PPE 20 - 20,000
NO Slope 1.005 . 1003 NO Slope 1.010 - 10:03
NO, Slope 1.007 10.03 NO, Slope Lo14 . 10+03
NO Offset 0g my -20 ta +150 NO Offsat Y g i 20 to +150
NG, Offget 0s my -20 to 150 NO, Offset 1.0 mv -20 to 150
Stability at Zero 1 FPB <02 Stability at Zeio o1 PPB <02
Stability at Span 02 FPE < 2 ppb @ 400 pob span gas Stabiiity at Span 0z PPB < 2 ppb @ 400 pob span gas
- ]
e e ——— M e
Calibrated by = Approved by Calibrated by
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Personal Pump Calibration Repaort

iy

Colibration Meihed : Dry Cal Primary Flommetes

l

Model : Defender $10-H

S 1138150 I

CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO,, ANALYZER
SERIAL NO.
Calibrator (Dilution System)
frand : Teladyne Modet : TODE
Last Cal. Date 1 28 October 2024 Serlal No, 2015
Reference Standard Gas
Standard Gas : Nitric Oxide (MO Tylinder No. : ADDT 265V
Certified Date 05 January 2023 [ Expired Date : 05 January. 2026 Cylinder Conc. : 88.8 ppm
CALIBRATING CONDITION
Temp. B RH
CALIBRATION SETTING
Span Initial Rsading (Before Ad))FPE Final Rsading (After Ad)) PPB
Set Point Expected Concentration Analyzer Response weDif Analyzet Response Slope
Zero 0 010 - o -
NO Span 200 3999 Q025 2000 1009
NO, Span 400 ap02 0050 4000 1012
AP Model 200E NO, Analyzer Chack List
Test Values Observed Value Units HNominal Range
RANGE 500 Fril 500 standard
STABILITY (Zero Gas} 15 PPB « 2 with zem air
SAMPLE FLOW 503 cofmin 500 = 50
OZONE FLOW 18 c/min B0 =15
PMT 1034 my =20 - 150
ATERD Qa2 my <20 - 150
H@PS 675 v 420 - 900 constant
RCELL TEMP 503 e 50:1
BOX TEMP K] “c 8-48
PMT TEMP 10 “c Tal
MOLY TEMP 3149 C 3545
RCELL PRESS 8z IN-HZ-A 2- 10 constant
SAMPLE PRESS B4 IN-Hg-A 25 - 30 constant
NO Span Cone a00 FFB 20 - 20,000
NO, Span Cone 400 PPB 20 - 20000
NO Slope 1.009 - 10=03
NG, Slope 1012 = 10203
NO Offsat 14 my +20 1o +150
MO, Offset 1.1 my 20 to 150
Seabilty at Zero 01 FPB <02
Siability at Span 0z PPB < 2 ppb @ 400 ppb span gas

Erdronmental Condltions
Ternpacature E ey %
Pressure 0 s 1% mmbar
Penonal Pumnp Data Calibration Cata
Flow Rate (mirmin)
Na. Srand odel Serial Mo, Pate Satting Actual (0 std,) ThieFrat e
1 [ 3 1 2 3 ¥ A
[ SAC PO M01 010872028 Laa 1500 2 e 1,404 1008 LEGTs « 3994 La00
B2 SKE TR A26148 Olane 100 1,508 2500 L] (5] 2003 1008 - 12508 1o
L] L ey Sirhea O DAY 1,800 1,500 2000 1oa (%] 2004 180éx - LT Lo00
ok S s PR R MBS 1,000 1500 2000 1801 [ 2013 180ds - 1000 il
a3 Esd JEaFO AN OVDRT0ES Lo .50 2000 1oca LAF 2507 1000 - 2455 1000
L] L PR Iaie ANTLI0LS LA 1568 200 a3 153 2o0A Lo00w « D69 000
s K TEEPONEE 26262 ONDAI0S 1000 1500 2000 [t 1504 L 0.9 = 10950 s
i) I il B26100 CROA0S Lo 1500 500 i 151t 2007 1210x - 14088 1000
(5] SAC EZ Rt il 26T SMOA2S 1o 1560 2,000 1% 280y 1008 - £4TF 1000
b S TR 0F195 /045025 1000 1,500 2000 Live 2004 t00ds - .54 LO00
#it i Eoasat ] Seayis wneInzy 1200 1,500 800 (K] 2810 102 « 20T 1000
LIH o Pt L 0¥0% L et ] 120 1,500 24800 L0 2009 180k - $.391 Lok
an ST 23 0uR Ty VIS 1000 1,50 2000 1iog? 2017 100 . 3403 o0
[ L TR 6313 TVTAINS 100 1,500 2000 1515 15491 1002 - 1315 e
Ll e dasoCung 6aTe SNV 1000 1,500 2000 ¥ 1auT 1594 1000« 2511 1000
L A TR = LA L0 1500 2000 L01r 1508 207 0T« £160 1000
mr St xR £38860 OIS 1400 15w | 2000 w1 1,506 1395 OO x - L35 1000
(1] e ] 81501 RO 1000 b A 3800 Loar 148 L] 0590 « 2350 1000
L = TP sH5e AVDRZ0ES 1000 1,500 2000 LooA i3 2561 L003x - 204Y 1000
G o e Laat ol e kLY 1000 1.500 2000 bl 1508 1598 i o Q558 LG00
u e = L IVHRTTS 1,000 1,500 2000 1004 5 1387 Lo - TATE o
= S et e O8TLEmS 5,000 1,50 LL0H 1,008 1502 208 | 205 - 234] 1800
[ Shr IR PR DTS L0 1500 2000 w3 A5 L0 1000 - £93F 1000
el = F24PONRL HF538) SRR taxa 1,500 2,500 e A0 L O - LAY 1000
s e TI-PURRS TROSER Lt roirad [£00) 500 2z 1038 L33 pric) D590 « T nw
[ i e THEAT LAY h L 1000 1500 Lo 149 Lave LR - 0594 1000
[Fi) e et 831673 OVDA0ZE 1000 1,500 2000 w0 1908 | aeo 1.004x - §A%G L0
= ST L e EVDATMS 180 1,500 00 100 LA 1. 0593 « RO6H 1000
LF i FR O ddeary SUTATERE r-- 1,300 250 ¥ o 1501 L9 0PN« 5367 Lo
[ far 2perce Ll ity 1 1,500 2000 win 1547 2000 1008 = 1ZAEY 1000
y L pe 1505 LRV 1000 158 2500 13 1507 22 10 - 1858 o555
" Sac TICa 081841 QALY Bl 180 200 e ) L3t [ 1000
BN s FTam bt TVDAFS L 1,500 2Kt Ll 1504 2206 1067w - 11841 cEe
R b I [aloitr oLt ooy 1300 00 1085= 149 L9 0593 + 8471 1000
Lo o ] e QMDA 10 1,500 00 i a9 801 1000 - 2275 L
i ST ] L ATAE2E 10 1500 2000 1008 1A 197 0,775 » 5109 £000
iy e e 7% el 190 1,500 2000 e 1503 1354 0.55x » 3739 1000
A ] T PCHAL alglat ] 1o 1500 S0 it 1508 Lok 1008 - 15348 e
i i nv asy? O/O02s 180 1500 2800 | 1505 00 1011 - 13044 v
[ S 2388000R TRAMES atagu: 1200 10 ] o (£30] P 1d12x - 19301 R
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Personal Pump Callbration Report 4]
Parsonal Purnp Callbvation Report I
Callbration Method : Dry Cal Primary. Flowmeter J l Model : Deferder 5104 l SN 136 | | Catibration Methad 1 Dry Cal Primary Flowmater _I I O DA SIO T T [
Ernironmantal Conditions
Tampaeature 28 " - Emdironmental Conditons
Prewsure . 1010 =S mimbas Tenparature ) ﬁm : ‘,5 -:m"
Personal Punp Data Catibration Data Peronal Pump Cata Calbration Da
Mo | Brand | Modal | Serialno Do B == lmwmlw @ wd) e shne """"“'”":““"""" -
a - z"l . . 5 5 5 -, o Brand Model Seral Ko, Date - g..:..‘ Acresl (G td) Valus From C Curve
B | b | zierooe | weuess | esveems | teoe | taon | e | oo | wser | oo Db+ AT 1000 RN o T a.:m 1:-.: 1:n 1:1 ¥ G
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Persanal Pump Callbrntion Repart

I Calibration Wethod : Dry Cal Frimaty Flowmeter l ' Mosdel ; Defender S10-H SN 138a33
Environmentst Condtions
Temperatuie . a3 » 3 ke -
Pressure w0e =8 mmbar
Fergonal Pump Dsta Calibration Data
Flow Rate imi/min) Value From Call B
Ne | Brand Modet | Sedal N Date Setting Actual (0 ved.)
1 2 3 1 3 3 ¥ Ly

mg | g pesoon | sy SV 1008 0o | aoeo | 1e | wses | 2o e+ 8000 G
my | e eeome | aitns LGS 1o | s | aoon | rooe | e | 200 1534 - 147 1000
L = R FOme 2aa8 Luoagos 1,000 Lsoa 2000 1,008 Lavs 00 0897 « L0809 1000
L) b9 138O 2 MDY 1,000 Ly 1000 100 L50a 1008 L0t = 14048 1000
e | e amrome | ensr | s 100 | s | 20w e e | um - 14982 e
fad W L e 24138 SADASENE 1.0 L409 100 1601 LA01 10 O o B340 1800

L Parsonal Pump Calitiration Report
[ Calibration Mathos : Dry Cat Frimary Flowmeter I I Meciel | Defender S10-H S0 136833
Emvironmental Conditions
Temperature . % a3 "
Pressure 1010 =18 mmiae
Personal Pump Cata T Data
Flow Rate {mi/min)
Mo | Beand | model | sersims|  Date Setiing Actunl 1@ 724 Yo fomaeion D
1 2 3 i 2 3 ¥ "
L EES aeecam | goonr ) EEEAET AR 188 = 1834 1000
re | e meroes | own | oamesus 100 | apm | a0 v | amoa 204a - 11088 1000
L L TP s 01A02E 1000 150 2500 L 1508 2par 1014 — 32400 [
Lo = oo 91612 X0 Lo 1,800 1000 . 1,50 1,994 0999 « 0448 1000
A aepCra | wan | oeseaos | owo | st | ao00 | wes 1411 | 205 15800 - 14711 0958
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QUALITY CALIBRATION CO.,LTD.

233 Petchkasem 63/2 Road, Laksong, Bangkne, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibration.com

Aotameter Callbration Report (For Personal Pump High Flow Adjust)

I Calibwation Mathod | Dry Cal Primary Flonmater | | Madel : Defendar S10:4 S 198164
Calitratlon Dats
Aotamater Dats Callteation Dats
Fiow Rate (mifmind
Vilus From Calibration Curve
Mo Brand Model Date Flow Rate (Reading) Actual (O steld
] z 3 3 2 3 ¥ n'
i Dhvrymt VR4S oLOLI03 (] 1000 Lo 17 ] 10082 O92n + 10557 oo
D Dwwiier VPSS URDLA0s e 1000 inm ot Lt Pt L00% - (58 1000
#8018 Driyer VFR-£5 LRt L] 1,000 pisis] L e 19504 2057 - LE*e 00
w508 Dyt VER-63 LoV e 1,008 Lo o Lt 20T LGt - 8182 e
SLEOS Dyt VFB-65 fLTanTt am 1000 1000 Vold topar 095 » 6170 1000
A Dt VEBAs QL0400 00 1,000 2000 asg T 35 1985.1 0985 « 1500 aw
waar Deoynt VDAY OMOL005 00 1,000 L0 =B.1 ¥t 0084 0.9 - 1,008 ]
w0 Drryer VFB-£5 LS £ 1,006 10 anE i e 0,593 « 6.689 oo
e Drerer VEB-43 oA/ 500 1.0 200 a3 (2] 20055 0.99%s + G045 e
i Everpwt WFR-43 DRI i 1,000 = 5] sot (1] 20003 0998 « 2713 1000
Calibrated by - Approved by =

CERTIFICATE No : 25M2256
REFERENCE No : 76365-3

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

1D No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

.

Certificate of Calibration

DIGITAL BALANCE
SARTORIUS
BSA224S-CW
36591843

BA09Y/61

USED ITEM

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

PAGE: | OF 2

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

07-Mar-25

13-Mar-25

07-Mar-25

QUALITY CALIBRATION CO., LTD.

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

F-Go10 REV 03



EM-BK490923
Rectangle

EM-BK490923
Rectangle

EM-BK490923
Rectangle


QUALITY CALIBRATION CO.,.LTD.

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

www.qealibration.com
CERTIFICATE No : 25M2256 PAGE : 2 OF 2
Calibration Report
EQUIPMENT § DIGITAL BALANCE MODEL H BSA224S-CW
MANUFACTURER : SARTORIUS SN : 36591843
1D No : BA09/61 RECEIVED DATE i 07-Mar-25
AIR PRESSURE ; 1009mbar £ Imbar CALIBRATION DATE 07-Mar-23
AMBIENT TEMPERATURE  : 4°C=1°C RELATIVE HUMIDITY : 52 %RH = 10% RH

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

2, REFERENCE STANDARD INSTRUMENTS :-

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

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

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

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

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0000071 B

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

SITHIPORN ASSOCIATES CO., LTD. YA
CALIBRATION LABORATORY SITHIPORN)  jtacwk
451-4511 Sirinthorn Rood, Bangbumru, Bangplud, Bangkok, 10700 Thalkand elyg e
Tal. +66 2433 8331 Emnall : callbrotiong@sithiphom.com CALIBRATION D194

Cert. No. : SP24020
Pages lof3

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.

7 501 PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

NOMTNAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
.00 (i} 0.0000 (1}
0.10 0.1000 0.0000 0.00012
0.20 0.2000 0.0000 0.00012
0.50 0.5000 0.0000 0.00012
1.00 1.0000 0.0000 0.00012
2.00 2.0000 0.0000 0.00012
5,00 5.0000 0.0000 0.00012
10.00 10.0000 0.0000 0.00012
20.00 20.0001 -0.0001 0.00012
50.00 50.0000 0.0000 0.00014
100.00 1000001 -0.0001 0.00019
200.00 200.0001 0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING !E!
1 100.0000
3N . 2 100.0000
3 100.0000
2 3 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

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

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

Location : WET CHEMISTRY LABORATORY IV
Ambient Temperature: ( 28.1+5 ) L o
Relative Humidity : (47.2% 25 ) %
Received Date : 27 AUGUST 2024
Calibration Date : 27 AUGUST 2024
Date of Issue : 27 AUGUST 2024
Calibrated by :
Approved by :

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

451-481/1 Sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thalland
Tol +66 2432 B33 Emall : calibration@sithiphomcom

SITHIPORN,
associates
NSC-TISHTIS 17025
CALIBRATION 0354

Cert. No. : SP24020
Job No. : VCGTSPOO13
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01,ASTM E925-02

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

Material Ref. type Cell serial No, Cert, No. Due Date
Holmium liquid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28912 106905 02/11/2024
Neutral density filter RM-IN2ZN3N 13877 106918 03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
Potassium lodide solution = KI-0701-001 Cl-0185-24 14/05/2026

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

3.1 The UK National Physical Labaratory (NPL)

3.2 The National Institute of Standards and Technology NIST.,

(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 3614 0.15 0.16 2,00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.4 0,10 0.16 2.00
740.00 739.9 0.19 0.16 2.00
i 864.94 865.2 026 016 2.00
UUC#* = Unit Under Calibration

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bungbum y, Bangplud, Bangkok, 10700 Thalland
Tel +66 2433 8331 Emall : colibration{@sithiphomcoom

SITHIPORN)
associates

NSC-TISLTIS 17035
CALIBRATION 0394

Cert. No. : SP24020
Job No. : VCGE7SP0013
Pages :3o0f3

(Without adjustment)
Wavelength Nominal  Certified UUC* Reading  Error Uncertainty k
NG . TRRERN bt O} Absorbance (A) _(A) +(A) Factor
29360 1.0 10517 1.0550 0.0033  0.0029 2.00
. 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
é 29381 0.5 0.5416 0.5431 0.0015  0.0030 2.00
E 29360 1.0 0.9821 0.9820 -0.0001 0.0028 2.00
= 546.1 29914 0.7 0.6961 0.6958 -0,0003 0.0028 2.00
g 29381 0.5 0.5073 0.5080 (.0007 0.0029 2.00
5 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00
< 590.0 29914 0.7 0.7237 0.7221 -0.0016  0.0029 2.00
é 29381 0.5 0.5361 0.5361 0.0000 0.0031 2.00
z 29360 1.0 0.9753 0.9745 -0.0008 0.0028 2.00
635.0 29914 0.7 0.6910 0,6900 -0,0010 0.0029 2,00
29381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00
Material Wavelength  Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/) Absorbance (A) Absorbance (A)  (A) +(A) Factor
g 20 0.2422 0.2418 ~0.0004 0.0101 2.00
40 0.4866 0.4852 -0.0014 0.0115 2,00
§ 235.0 60 0.7414 0.7389 -0.0025 0.0067 200
; 80 0.9858 0.9842 -0.0016 0.0093 2.00
e 100 1.2442 1.2414 -0.0028 0.0086 2.00
UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 501514123010
Resolution of Wavelength Mode 0.1 nm
Resolution of Photometric Mode ~ 0.0001 A

Stray Light** UUC* Reading at 220 nm

Parameter Setting Transimission T(%o) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0117 3.8659
‘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 wadth(Wavelength) 1.0 nm

Band width(Vis) L0 nm

Band width(Uv) L0 nm

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

End of Calibration Certificate
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Calbration REport Total Hydrocarbon Anal

Total Hydrocarbon Analyzer
ol MY ¥ T brand { VoA Model [ v ]
Onte [ G g ] teand { R Model | Abvinsoce ]
o ST TV Sertl Mo woboRGE ]

L —— R BT
Callbeator (Dilution System)
Callbrater [Dilation Systern) Beaiid Teledyne | Model 00
Brana Teledyne | Model 10 Lzt Col. Date 29 October 2024 | Serial Na a1
Last Cal Date 29 October 2024 | Sertai No 21 AeTerence Standard bay =
e ] 2 Standlard Gt : Methaine (CH,) Cylinder Ho © De1ZIES
Clinges Da12165
Standlard Gas :  Methane (CHgl iindler Ho. Certifled Date - 25 February 2023 | ExpiecDate 25 Febrary 2031 Cylinier Cone 851 ppem
Cerified Date _: 25 February 2023 | Exired Dase - 25 February 2031 Cylinder Cone. - 453 ppm EalErating Tondion
Callbrating Condltion

prosae o] mebw Temp [T "€ T w——

e o] b emp, ] ¢ S
st e (0]

st Tine 0]

— Pre-Callbration Checks.

Chanige Particulate Filter Station Temp :

Change Particulate Fiter
s e
Leak Test
Gillbration Setting
initinl Reading (Bef: Ad]) F
n Set Point
Span Set o Expected Concents Anslyzer Fesponse (PPM) Analyzer Aesponse (FPM)
g Zem [ a1 [
Ters E 10 10.08 10
Soan — Callbration Setiing (Fmall
Span strament G P Tine:
Span instrument Galr;
Teil values Toterved Value Units Nominal Range
Test Values Serul [(TH) #10.7 mi 800-1.350
EEEN $11.2 v B00-1.350 Sigrud (THC) wiad [ B09-1,350
ﬁ‘m $15.8 my 500-1.350 Datactor 8 kPa (Prewsure Ali101 3100020 & Py

Detectaor 1 wPa [Prewar An/1013W100-30 . & P2 Purdfier 19.1 Pa 8-

Purdias 19.0 WFa 8- MM =89 ‘e 260 4 10

WG 2845 s 260 10 |_Bypath (X L mn 09.03

(] L/ min 49,03 Cver Flow (1] L/ Min 0.8
Cvor Flow 0.0 L / Min 08

Calibrated by : Aporoved by ;
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THAILAND INSl'thITE()FS{'[E;’IIF"IL' AND TECHNOLOGICAL RESEARCH (TISTR)

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

Submitted by : S.P.5.Consulting Service Co,, Ltd.

Address : 7 Soi Phaholyothin 24, Phahelyothin Road, Jompol, Chatuchak, Bangkok 10900,

Calibrated at : Electrienl and Electronic Standards Laboratory, Industrial Metrology and Testing Service Cenire.

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperatuire (234 3)°C
Manufacturer : ACO Relative Humidity  : (50 + 15) %

Maodel 12127 Ambient Pressure 5 (101,325 « 1,500 kPa
Serinl No, + 130006

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

ra

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1337484,
. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

= W

. Digital Multimeter Agilent 34401A S/N MY44005560.

h

+ Pressure Transmitter Vaisala PTB2Z02AD SN TO650001,

>

Audio Analyzer Panasonic VP-7722A S/N 04 1477D122.

-1

. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure; CP-102-04 based on LEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronie Standards
Laboratory (EEL), which are traceable 1o the International System of Units through the National Institute of
Metrology (Thailand).
The information on actual reading is atinched herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt 1 19 Feb. 2025
Date of Calibration ¢+ 21 Feb: 2025 1

e B T
L'M_lgplg\ FHON s

TUTISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0220 MTC No. EEL. BP. 44/0268
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB ve 201Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Corrected (o Reference Conditions: 101.325 kPa, 23.0 °C and 50 % RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.81 0.19 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class |
1/2 inch Brucl&Kjaer 4180 999.9 0.1 +1.5 +1.0%
1. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 095 +0.50 +3.0%

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

Calibrated by Approved

Electrical nml'ag m& rds Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011268021900739001

: 21 Feb. 2025
: 24 Feb. 2025

Date of Calibration

Date of Issue

b
-
-

End of Certificate

Thee results relate only (o the tems tested/calibrated or value asshgnad,
Addvertising the Report/Certificate and publicity of the results except in full sre prahidted unles weitten permission s cbitaired from the govemer of TISTR

The results relate only to the Items tested/calibrated or value assigned
Advertising the Repot/Centilicate and publicity of the results excopt in full are prohibited unless wiltten permisiion (s obtained from the eovermor of TISTR

FAMLBLMTC002 Rev.5
Head Office Office/Laboratory Office
35 Mu 3 Tambon Ehlong Ha, Amphoe Ehiong Lupng, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutoraian 196 Phahonyothin Aoad, Lacyso, Thatuchake
Crangwat Pathumthan 12120, Thailland Changwat Samutpeaiaan 10280, Thalland Bangkok 10900, Thatand
Tel (56) 0 2577 5034 Tel. (66) 0 2333 167260 ext. 115, 116 Tol, (66} 0 2579 1121-30 ext. 5X19, 5225, 5217

Fax {66) 0 2577 9009 (66} 68 3219 9440

E-rnall : mtegtistr.ce th Weolbsits - waw tistronth

[66) (8 1889 6827

FMBLMTC.002 Rev.5
Head Office Office/Laboratory Office
35 Mu 3 Tamban Khlong Ha, Amphoe Frlong Luang, 668 Mu 2 Tambon Bangpoomal, Amphoe Muany Semutpralan, 196 Phahom
Changwat Pathumthani 12120, Thailand Changwat Samutprasan 10280, Thafand
Tel [66) O 25TT 9036 Tel (66) 0 2323 1672-B0 oxt, 115, 116
Fax (66) (0 2577 2009 {66 08 3219

E-mall : milogtsincd th Website - weaw thstnonth

in Aosd, Lidyaa, Chatuchak,

Banghok 10900, Thaland

Tel 166) O 2379 1121-30 ek, 5219, 5225, 5217
{64) 05 1889 6827
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Nolse B_176/25
Sound Level Meter Calibration Report
Acoustic Calibrator Duta
Frand [ ACO | Number [ AC 03/56 |
Modd [ 2127 | Serial No, [ 130006 i
Calibration Range | 24 db, 1000 He f Last Calibration [ 21 February 2025 I
Thue Pate | 21 February 2026 ]
Calibrathon Data
Sound Level Meter Dhatu Culibwation Dats
Actunl Reading [dB]
SLM No. Tteand Modeh Serial No. Dute
Before Adjustment After Adjustment
ACO-BO1 ACO 6236 00132025 30 Apeil 2025 938 93.9
ACO-BOZ2 ACD 62348 002I2306 30 A.[l\" 2025 838 93.9
ACO-BO3 ACO 8230 00222207 30 Apil 2025 8.0 93.8
ACO-BOT ACO 6236 00142004 30 Apel 2025 3.7 93.9
ACO-B13 ACO 236 00152084 30 Apeil 2025 938 93.9
ACO-B15 ACO 6236 00222300 30 April 2025 938 939
ACO-B17 ACO 6236 no172042 ao A"l’ll 2085 93.8 839
ACO-D3Z ACO s238 00182014 30 Apeil 2025 93.9 919 _
ACO-T136 ACO 6206 00182027 30 Apeil 2025 987 _ 03,0
ACD- B-l:.l ACO 6236 00193034 a0 Apnl 2025 839 858
ACO-RI4 | ACO 5236 00152058 30 Apsil 2025 93.9 33,9
ACO-R56 ACO 6236 00222310 30 April 2025 938 93.9
Acuustic Certificd Value : Thalland Tnstitute of und T (TISTR) 93,81 + 0.10 it

Calibrated by :

Approved by 2

2
£ = S P.S. OONSULTING SERVICE CO., LTD.
% lak wavgfe nqaeny 108a0
r,,,! i : acra.mm 24, Frassiyelhn Al Jemsel Caaluebsl ok 10800
qu TG YRAI0TY i (A S10ITL Do | ARl ST, e R TR
Noise B_174/25
Sound Level Meter Calibration Report
Acoustic Calibeator Data
Beand | ACO ] Nusnber [ AC 03/56 |
Model [ 2127 | serial N, | 130006 |
Catibeation Ranze | 94 dli, 1000 1 | Last Catibeation | 21 February 2025 |
Due Date [ 21 February 2026 |
Calibration Data
Sound Level Meter Datu Calibration Data
Actual Reading [dB]
SLM N Beanid Moded Seriat Ne. Date
Defore Adjustment After Adjustment
ACO-B13 ACO 6236 00152084 30 Apil 2025 93.8 93,9
ACO-R30 ACO 8248 00192042 a0 .’\[I':I 2025 938 63.89
ACO-RA8 ACO 8238 00192080 30 Apeil 2020 93.7 9.9
Agwustic Uertiled Valoe @ Thailand Institule of it and T (TISTR) 83.81 + 010 di
Calibeated by & Appravied by &
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Nobse B_175/25
Sound Level Meter Calibration Report
Acousthe Calibeator Data
Brand ACO | Number | AC 03/56 |
Model 2127 | Serfal No. | 130006 |
Calibrution Range 24 4B, 1000 I | Lust Calibestion ] 21 February 2025 J
Due Dute | 21 February 2026 |
Calibaration Thata
Sound Level Meter Duta Calibration Data
Actual Reuding [dB]
SLAL Moo Brand Moded Serial No. Date
Before Adjustment After Adjustusent
ACO-R48 ACO 6236 00192060 $0 April 2025 3.7 23.9
Acoustic Certified Value © Thafland Tustitute of Scientifie and Technological Research (TISTR) 93.81 + 0.10 4B
Calibrated by @ Approved by ©
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CAL
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Calibratech Co.,Ltd e
alibralec - Ltd. NSC-TISI-TIS 17025
/1067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel102) Hod-621 | Fax (02) 964-5155, e-inail : calibraiech . cali@yahoo.com, calibratech cali@hotmail.com

Certificate of Calibration

Certificate No. : 68-400046-2 Page : 10f2
Submitted by : S. . S Consulting Service Co., Ltd.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompel, Chatuchak, Bangkok 10900
Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C 10 100°C Resolution : | & o
Serial No. :  N/A Immersion : Total
ID No. : T™21/59
Environment : Ambient Temperature ; @ £3y "€
Relative Humidity ¢ (50 + 15) %
Line Voltage : (220 + 22) VAC
Date of Received : 21 January 2025
Date of Calibration : 24 January 2025
Date of Issue : 24 January 2025
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001
based on ASTM E77-07 by compared with PRT in the liguid bath at the constant controlled temperature.

The temperature scale used was based on [TS-90

Reference Standard Instruments : This centification is ble to the | ional System of Units
1. Platinum Resistance Thermometer (PRT)

1D No, Cert, No.  Due Date Traceability

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

2. Standard Digital Thermometer

1D Nao, Cert, No,  Due Date Traceability

400003 23E1B66 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

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

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior writien approval of the Calibratech Co.,Lid. '-._ .
- SR—

CAL

Calibratech Co.,Ltd.
1067 Moo 2, Sukhaprachisan 3 R, Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fur (02) 964-51 55, e-tnail ; calibratech. califiyahoo,com, ealibratech cali@hotmait.com

Certificate of Calibration

Certificate No. @ 68-400046-2 Page : 20f2

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

lee point cheek : UUC* reading 0 ° C Standard reading 04429 "C

Standard Reading] UUC Read Correct Uncertainty
(*c) (=¢) (") (£'c)
20,4801 20 0.5 0.31

Remark
UUC : Unit Under Calibration

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

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

providing a level of confidence of approximately 95%
lJ[}ti '

&
)

|
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration CertNo.: 25CH217
Page.: 1 of 3
Equipment : Turbidity Meter
Manufacturer : Eutech
Model : CyberScan WLTB1000
Serial No. : 201802206
ID. No. : TB 02/50
Condition As-Received: Used Item
Received Date : 17 February 2025
Calibration Date : 18 February 2025
Reference : 2502-0500WN-1
Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Phaholyothin 24, Phaholyothin Road.,
Jompol, Chatuchak, Bangkok 10900

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - house method : CP-CH11

Direct measurement by
using Formazin standard solution

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date : 21 February 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than In full, except with the prior written
App | of the head of G and Testing Equipment Sarvices.

Cert.No.: 25CH217

Page.: 2 of 3
Condition of this calibration result
1. Reference Standard Instruments :
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 24H1372 12 July 2025
2) Electronic Balance 14233821 110RC001 24MM131 04 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration result
Performing three - Formazin suspension standard curve by using 0,10,1000 NTU
Turbidity Meter Serial Number : 201802206

Standard uuc* Uncertainty of Coverage | Tolerance
Formazine suspension | Reading | Error Measurement Factor Limit [Judgement
(NTU) (NTU) | (NTU) (£NTU) k (£NTU)
20 19.4 -0.6 0.38 2.00 2.0 Pass
40 39.9 -0.1 0.40 2.00 2.0 Pass
100 98.9 -1.1 0.70 2.00 2.0 Pass
400 391 -9 1.5 2.05 20.0 Pass

Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units
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Decision Rule

Statement of conformity are reported as :
Pass - the measured value included the measurement uncertainty is below the acceptance limit.

Fail - the measured value included the measurement uncertainty is above the acceptance limit.

Cert.No. :
Page.: 30of 3

: The decision rule is prescribed by customer (Error + Uncertainty < Specification)

He—l

Upper Specification ! T

t

Lower Specification

Nominal  cc-cmcccccmcmcmcceceeeeeeaen

H
el

Statement of Pass Fail Fail

t

Fail

U=95% expanded measurement uncertainty

Tolerance Limit (Specification Limit) provided by customer

Tolerance Limit (TL) (Specification Limit) : specified upper or lower bound of permissible values of property.

-00o-

Acceptance Limit (AL) : specified upper or lower bound of permissible measured quantity values.

25CH217

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

QUALITY CALIBRATION CO., LTD. s,

235 Petchiasem 6372 Road, Laksong, Banghae, Bangkok 10160 =
Tel (662) 421-5402, (662) 444-0152-3, Fax (562) 809-4584 R
Tl
L NRC-1I81-T18) T
CALERATHON 0088
CERTIFICATE No : 24E6416 PAGE : | OF 3

REFERENCE No : 73694-1

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

: pH METER

3 HANNA

z HI 3512

z THI118035

: pH 04/56

o USED ITEM

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

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

ATSAWIN Y.

27-Jun-24

: 27-lun-24

H 24-Jun-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



EM-BK490923
Rectangle


QUALITY CALIBRATION CO,, LTD.
235 Petehkosem 63/2 Road. Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 44401523, Fax (662) 809-4584

QUALITY CALIBRATION CO., LTD.
235 Petchkosem 63/2 Road, Laksong, Bangkne, Bangkok 10160
Tel (662) 421-5402, (662) 444-01 §2-3, Fax (662) 809-4584

CERTIFICATE No : 24E6416

EQUIPMENT pH METER
MANUFACTURER 5 HANNA

I No : pH 04/56
RECEIVED DATE z 24-Jun-24
AMBIENT TEMPERATURE 239C+INE

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WETQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READING THE VALUE COMPARED

WITH THE CALCULATED VALUE.  THE DISPLAY AND ELECTROD WAS CALIBRATED BY

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT

1) pH STANDARD SOLUTION
2) pH STANDARD SOLUTION
3) pH STANDARD SOLUTION
4) PROCESS CALIBRATOR

5) BATH
6) THERMOMETER

WITH PROBE

ODEL

00651-06

00651-08

00651-10
CALS0
260014
421504

Calibration Report

MODEL

SERIAL NUMBER
CALIBRATION DATE
RELATIVE HUMIDITY

SERIAL No/
LOT No
CCT84945
CC785578
CCT87086
156079
1247 48074
55000379

PAGE:20F3

HI 3512
THI118035
27-hun-24

50 %aRH% 10% RH

USING STANDARD pH BUFFER

CERTIFICATENo  DUEDATE
4880-14413915 24-Aug-25
4881-14430633 31-Aug-25
4882-14483317 21-Sep-25
24E1251 09-Apr-25
2319014 13-8ep-24
2379623 13-5ep-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5, THIS CERTIFICATE IS TRACEABLE TO S1UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

T L5 TION : ADJ T
1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2,303 RT/F = 59 mV/pll
mV vue CORRECTION uue UNCERTAINTY OF COVERAGE
APPLIED READING (m¥) (mV) READING (pH) MEASUREMENT FACTOR
(= mV) k
414.11 414.8 -0.69 0.115 0.15 2.00
354.95 355.5 =055 0.884 0.15 2.00
295.80 296.4 -0.60 1.885 0.15 200
236.04 237.1 -0.46 2.886 0.15 2.00
177.48 178.0 -0.52 3.887 0.15 2.00
118.32 118.8 -0.48 4.887 0.15 2,00
59.16 39.6 -0.44 3.887 0.15 200
0.00 0.4 -0.40 6.888 0.15 2.00
-39.16 =58.7 -0.46 8.101 0.15 2.00
-118.32 -117.9 -0.42 9.345 0.15 2.00
-177.48 -177.4 -0.08 10.589 0.15 200
-236.64 -236.4 -0.24 11.834 0.15 2,00
-295.80 =294.5 =1.30 13.077 0.15 2.00
-354.95 -354.7 -0.25 14.322 0.15 2.00
A14.11 -413.9 =0.21 15.565 0.15 2,00

END OF CALIBRATION REPORT PAGE 2 OF 3

CERTIFICATE No : 24E6416 PAGE :3 OF 3
Calibration Report
RES| 8] LIBRATION (CONT] E):
2. DISPLAY UNIT WITH pH ELECTRODE $/N: 0908 1C6M
STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF | COVERAGE
BUFFER SOLUTION| BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADIUSTMENT (& pH) k
4015 4011 0.004 3.905 0.012 2.00
7.003 7.003 0.000 6.972 0.012 2.00
10.009 10,014 -0.005 9.570 0.014 2.00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
0y ('C) (°C) ADJUSTMENT (=°C) k
25.004 25.0 0.004 — 0.0085 2.00
4, PERCENT SLOPE 100%

ULIC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,

END OF CALIBRATION REPORT
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CALIBRATION LABORATORY CO.LTD. jseer A

2/10-11,14,55 Sol Prasert Manukit 20 Yaak 4, Prasert Manukit R, Ladphrao, Bangkok 10230 ’z/r//:“‘:"\“\:
Tal. 02-578-0363-4 Fani: 02-578-2672  www.cababormlory.com  E-mait:saied caHaboratory. com Hefyt ™

NSC-TISETIS 11018

c I_c CALIBRATION B05%

Accrodited «Le

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE CONDUCTIVITY METER
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE $ SEVEN COMPACT 5230
SERIAL NO. : C141708983/5821320179|CD 05/65]
CLID. NO. : 172300452
JOB CONTROL NO. ; 250204013412

CALIBRATION SERVICE : E IN-LABORATORY O on-site

CUSTOMER  : S.P.S. CONSULTING SERVICE CO., LTD.
7 $01 FPHAHOLYOTHIN 24 ROAD, JOMFPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 04 February 2025 DATE OF ISSUED : 06 February 2025

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

Calibrated By :

Approved By : -

Authorized Signatory
06 February 2025

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

the International System of Units ( 51)

Certifieate No, Q25013412

F3-011-05/12-23 page | of 4
L]
ucllt.lhlll.ulku-\

2110:11,14,55 Soi Prosart Manikil 20 Yaek 4, Prasor Manokil Rd., Ledphiioo, Banghok 10230
Tol. 02-578-0353-4 Fax: 02-578-2672  www.oaklaboratory com  E-mudl. sse@caiHaboratory.com

NECSTINETIS (Te2s
c I_c CALIMBATION 0058

Accradited (8 N
mosme 1roun

CALIBRATION LABORATORY CO.,LTD. ﬁ% g

REPORT OF CALIBRATION
FOR
NOMENCLATURE ;' CONDUCTIVITY METER
MANUFACTURER METTLER TOLEDO
MODEL / TYPE : SEVEN COMPACT 8230
SERIAL NO. © C141708983/5821320179[CD 05/65)
DATE OF CALIBRATION 05 February 2025

ENVIRONMENT CONDITIONS :
Temperature : (st 235) °c Relative Humidity : (s0k 15 % RH
PROCEDURE USED :

This instrument [ Conductivity Meter ] was calibrated under procedure No. WI-305<130.

The calibration was perfi | by direct nent with Certified Reference Material (CRM) and Reference Materinl (RM) .

This instrument [ Temperature] was calibrated by comparison with Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Conductivity Solution , Hanna Product Code HI 7033L Lot Number 7830,
2. Potassium Chloride Solution { nominal 1.41 mS/cm )

3. Potassium Chloride Solution { nominal 12.8 m8/cm )

4. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

5. Precision Thermometer, ASL Model F201 S/N. 016168/09.

6. IPRT, ASL Mode! T100-250-1D S/N, PO106346-1-13.

Certificate No. Q25013412
F3-011-05/12-23 page2of 4 E
L

ibelccalibiation
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CLC

Acsrodited

CALIBRATION LABORATORY CO0.,LTD.

210-11,14,55 Sol Prasar Manukil 29 Yaok 4, Prasen Manukil R, Lacdpheo, Banghok 10230

o :
Tol. 02-578-0353-4 Fax: 02-578-2672  www.eaklaboraory.com  E-maif:salofcal-isboratory com b
NRC-TIN- TS 17028

CALINRATION 008
e

A

CALIBRATION LABORATORY CO.LTD. jasec:

g

_“.

210-11,14, 55 Sol Prasart Manukil 20 Yaak 4, Prasent Manukil Rd., Ladplvao, Bangkok 10230
Tal. 02-578-0353-4 Fax: 02-578-2672  www.coHaborafory.com  E-mall:saleffcat-laboratory com

CLC

Axercilitod

NS TIRITIS 10
CALIRHATION B35
(S ¥

IBONG 170U

TRACEABILITY :

1. The measurements are traceable to Intermational System of Units (1), through Hanna instruments,

Cenrtificate No. 20F21 , Due Date June 2025 .

2. The measurements are traceable to Intemational System of Units (SI), through Sigma-Aldrich Canada Co.
Certificate No. HC30595403 , Due Date 31 January 2026 .

3. The measurements are traceable to Intermational System of Units (SI) , through Sigma-Aldrich Canada Co.
Certificate No, HC201 11554 , Due Date 30 Scptember 2025,

4. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Ce , Ltd,
Certificute No. 924120999, Due Date 26 November 2025,

5.The are traceable to Intemational System of Units (S1), through Thailand Institute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 0424/67, Due Date 21 February 2025.
6. The measurcments are traceable to International System of Units (S1) , through National Institute of Metrology (Thailnd).

Certificate No. TT-0035-24, Due Date 01 March 2025,

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

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No, Q25013412

F3-011-05/12-23 page 3ol 4

Cf-2100)
O

welocalibration

BOJIEC 17030

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

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

of Conductivity Meter,
CALIBRATION DATA
1. Conductivity Solution Test @ 25°C
Standard Conductivity Solution DUC Reading Uncertainty of Measurement k Factor
*54.00 pSfem 84,02 pS/em [Cell Constant 0.548589] £ .00 pSlem 2,00
1414.0 pSfem 1414 pS/cm [Cell Constant 0,548 589) + 21.0 pSiem 2,00
12.83 mS/em 12.84 mS/cm [Cell Constant 0.548589] +0.19 mS/em 2,00

Note. The Scope of Accredited TISI Certificate No, 23-LB0092 Issue 02 Page 91 of 138
* means Calibrations marked "Not TIS1 Accredited” in this Certificate have been inchuded for completeness.

*2. TEMPERATURE RESULT
Immersion depth Actual Temperature DUC Reading Correction Uneertainty
(mm) (°c) (°c) (°c) (%)
100 2501 249 +0.11 0.07

Technical Note. Type of sensor : Conductivity Probe

Probe @ 12 mm
The reported uncertainty is based on a standard uncertainty multiplied by covernge factor of &= 2,00

Note. * means Calibrations marked "Mot TISI Accredited” in this Certificate have been included for completeness.

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

### End of Certificate #8#

Certificate No. Q25013412
F3-011-05/12-13

page 4 of 4
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esclecalibration




QUALITY CALIBRATION CO.,LTD.

2335 Petchkasem 63/2 Rood, Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

QUALITY CALIBRATION CO.,LTD. “4‘@&1
235 Petchkasem 63/2 Road. Laksong, Bangkae, Bangkok 10160 X
Tel (662) 4215402, (662) 444-0152-3, Fax (662) 809-4584 s
ot
www.qcalibration.com N TISTIS| TS
CALIHRATION Gk
CERTIFICATE No : 25M2254 PAGE: | OF2

REFERENCE No : 76365-1
Certificate of Calibration

EQUIPMENT | DIGITAL BALANCE

MANUFACTURER ¢ METTLER TOLEDO

MODEL : XS105bU

SERIAL No : 1126422905

1D No g BA05/50

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY 1 S.P.S. CONSULTING SERVICE CO., LTD.
7 S01 PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY H ATSAWIN Y.

CALIBRATION DATE H 07-Mar-25

APPROVED BY :

ISSUED DATE H 13-Mar-25

RECEIVED DATE : 07-Mar-25

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

F-Gi010 REV 03

www.qecalibration.com
CERTIFICATE No : 25M2254 PAGE 12 OF 2
Calibration Report
EQUIPMENT :  DIGITAL BALANCE MODEL ;. Xslospu
MANUFACTURER :  METTLER TOLEDO SN : 1126422905
1D No 3 BAOS/S0 RECEIVED DATE H 07-Mar-25
AIR PRESSURE : 1009mbar & | mbar CALIBRATIONDATE  :  07-Mar25
AMBIENT TEMPERATURE  :  24°C=21°C RELATIVE HUMIDITY $4%RH = 10 % RH
T

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 €02250116 28-Jan-27
2} STANDARD WEIGHT E2 15843 C02250117 29-Jan-27

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

= NATIONAL INSTITUTE OF METROLOGY { THAILAND}

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

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 120 g WAS 0.000055 B

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0000063
0.02 0.01999 0.00001 0.000065
0.0 0.10001 -0.00001 0.000066
0.20 020001 -0.00001 0.000066
0.50 0.50002 -0.00002 0.000065
1.00 1.00003 -0.00003 0.000066
2,00 200001 <0.00001 0.000067
5.00 5.00002 -0.00002 0.000068
10.00 10.00000 0.00000 0.000070
20.00 20.00004 -0.00004 0.000078
50,00 50,0000 0.0000 0.00013
100,00 100.0001 =0,0001 0.00019
s 120.00 120.0002 -0.0002 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3N 4 2 50.0000
3 50.0000
B 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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1WiEN 'l.migﬁﬂ 9 THAI UNIQUE CO., LTD.

IEEEET 7
S

l' 80-82 mmubszntdflne wwransyuwim wanszuas ngamms 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788. E-mail : thawan@haiunique.com, Wehsite : www.thaiunique.cam

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No, @ SV0824/22063
Instrument Type : Gas Chromatography
Model :CP- 3800
Serial Number : 00734
Organization : §.P.S. Consulting Service Co,, Lid,
Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 05/08/2024

ELECTRONIC TEST
CPU M pass O raiL
LCD TEST M pass O Fan
VENT TEST M pass [ rar
KEY ECHO TEST M pass [ rarL
DESTRUCTION RAM TEST M pass [J raiL
RUN CHROMATOGRAM TEST

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

GC CONDITION:
Column %0 “C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300°C
Carrier flow 5 mL/min
H2 flow 13 mL/min
Airl flow 20 mL/min
Air2 flow 10 mL/min
Column: Capillary Column CPsil 5CB 025 IDx 15M
Sample: 1 pL Injection FPD Test Sample 0.002% Dodecanethiol, Methyl Parathion in Iso-octane

SENSITIVITY TEST: Methyl Parathion (Area count) = 228,241 Counts

UM 'lﬂugﬁﬂ #Ma  THAI UNIQUE CO., LTD.

s
N
.' 80-82 sunilszedflne uwisumayumnsmuy wanszuas njanwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom. Pranakom, Bangkok 10200

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

Detector Sensitivity ( FID )

Detector Response Result N Specification
anelinc_ Noise (pV) 8.57 = 50
Baseline Drift (%) 0.09 <1 |
Sensitivity ( S/N for Methyl 10,017 > 1,024
Parathion)

Temperature Specification

Temperﬂture_ Set Result Specification
Column Oven (" C) #0 80 +5
Injector (" C) 230 220 &5
Detector (" C) 300 300 +5
| Incubator (" C) 60 N/A 45

Relative Stundard Deviation % ( % RSD)

oAy
i

VARIAN SERVICE DEPARTMENT
FR-SV-020 Rev. 04

Checkout Procedure Result Specification |
Area Methyl Parathion ( %) 1.27 <5 |
Retention Time Methyl 0 < DS ‘
Parathion ( %) J
APPROVAL : oo \
Signature: _ gwww t. -.I gt a ¥ =
Engineer : Suwarot Trikainut TS
Date : 05/08/2024
EQ
VARIAN SERVICE DEPARTMENT

FR-SV-029 Rev. (4




D—as  U3EN lnegin 9 THAI UNIQUE CO., LTD. T‘ u3tin Tnugiin 91iia  THAI UNIQUE CO., LTD.

N
II.' 80-82 nuulizndflan WINNIYUNSII LUANIEUAS NFINNT 10200 80-82 nuulsznFflao unanIunINE WANSIUAT NFINN 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200 80-82 Prachathipatai Rd., Bangkhunphrom, Pranakormn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fux. 0-2280-1788, E-muail : thawait@ihaiunique.com, Website : www.thaiunique.com Tel. 0-2629-0191-6, 0-2280-1 787, Fax. 0-2280-1788, E-muil : thawan@thaiunique.com, Wehsite : www.thaiunique.com
Results Integrated System Testing Results Integrated System Testing
Checkout Procedure PFPD Checkout Procedure PFPD
Detector Position Rear Detector Position Rear
Inlet Type 1079 Injector Inlet Type 1079 Injector
Mothyl Parathion Area | 229,765 Methyl Parathion RT 1 5.986
Methyl Parathion Area 2 229,865 Methyl Parathion RT 2 5.986
Methyl Parathion Area 3 229,045 Methyl Parathion RT X 5,986
Methyl Parathion Area 4 229463 Methyl Farathion RT 4 5986
Methyl Parathion Area s 223,065 Methyl Parathion RT 5 5.986
Methyl Parathion Area Average 228241 Methyl Parathion RT Average 5986
"M RSD(=5%) 1.27 "% RSD(<05%) 0
* The precision specification should be less than 2.0 % RSD ** { Relutive Standard Deviation ) for an Auto sampler injection and * The precision specification should be less than 0.5 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and
s thin 5 %6 for Manual injestions. To calculute the %RSD, select the Methy| Parathion peak area for each of the five ( 5 ) samples less than 0.5 % for Manual injections. To caleulate the %RSD, select the RT Methyl Parathion peak for each of the five ( §)
sumples.

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

Compliance

l(‘ompl'mncc [E’Pn-s | O Fail

Performance by

Performance by

Comments = ! el
Comments -
Reviewed by ] Dute l es/oy / 202-F
Reviewed by | Date | 05/0%/20z24.
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Title

Run File
Method File
Sample ID

Injection Date:

Operator
Workstation
Instrument
Channel

#* LC Workstation Version 6.20 **

Chart Spesed =

Start Time

e v as s

+ Ei\N \sps2024\cal2024\baseline pfpd2024.run
i D:\Method-GC\star C\Star\TU\cal2024\call204\baseline FID.mth
: pfpd2024

5/8/2567 15:35 Caleculation Date: 5/8/2567 16:15
suWarot Datector Type: 3800 (10 Volts)
Local Disk Bus Address : 44

Sample Rate : 10,00 Hz
Rear= PFFD Run Time : 39.960 min

02511-7390-ae7=-0265 **

Zero Offset = -
Min / Tick =

Attentation = 1
End Time = 39,960 min

0.58 cm/min
= 0.000 min

s 05 1.0 15 20
1=
2-
3.
4-
5.
8-
T-
8-
9.
10 -
1-
12-
13-
14 -
15
18-

»-

12%
1.00

25

mivoly

Print Datas: Sat Jan D1 19:20:21 200% Paga 1 af 1

Title ]

fSun File 2 £:\ \sps2024\caldlZ4\baselina pfpd2024.zun

Method File t Di\Method=-GC\mtar CAStar\TU\eal2024\eal0204\Basnline FID.meh
Sample ID : pfpd2024

Injection Date: S/B/2567 15:35 Calculation Date: S5/B/2567 16:15
Operator : Suwarot Detector Type: 3800 (10 Volca)
Workatation: Local Diak Bus Addreans L |

Instrument 3 Sample Rate 10,00 He

Channel & Reaxr = PFPD Run Time 1 39.960 min

** LC Workstation Version 6.20 ** 02511-7390~ne7-0265 =**

Run Mode t Analyasis
Peak Mesasurement: Peak Area
Calculation Type: External Standard
Ret. Time Widzh
Peak Poak Resulc Time Cffset Area Sop. 1/2 Status
No. {eming {min) (eounte) Code (aec) Codes
0.000 o

0 counts

Unidentified Counts :

Total

Derscted Peaks: 0O Belectad Peaks: O Identified Peoaks: 0

HMultiplier: 1 Divisor: 1 Unidentlfied Peak Factor: O

Baseline Offset: 1579 miczoVolts L3B: 1 microvolts
Nolse (usecd): 30 microVolis - monitored bsfore this run

Manual injection

Data Handling: Me pasaks

R e e A S




Title

Run File
Method File
Sample ID :

PO

Injection Date: 05/0B/2567 09:{40

Operataor H
Workstation:
Instrument :
Channel

** GO Workstation

Chart Speed =
Start Time =

di\calpfpd2024\sps cal 2024\cal pfpd 2024\cal pfpdl0l.run
Di\Method-GC\star C\Star\TU\cal 2024\pfpd.mth

cal pfpd

Suwarct
Local Disk
Varian Star #1
Rear = PFPD

version 6.20

2.83 cm/min

0.000

min

0.0

4,806

Calculation Date:05/0B/2567 09:48

Detector Type: 3800 (10 Volts)
Bus Address : 44

Sample Rate : 10,00 Hz

Run Time $ 7.993 min

** 03334-6390-B26-0764 **

Attenuation = 158§ Zero Offsar = 14%
End Time = 7.993 min Min / Tick = 1.00
D1 02 03
4.303
4428
-5.881

W5/
“Wi=2.0

<Wi=4.0

02:48

PEint Data: Mon Oat 08 15:50:50 2024 Page 1 af 1

Ticla H

Run File : d:\calpfpd2024\aps cal 2024\cal pfpd 2024\cal pfpdldO0l.run
Method File : Oi\Method=GC\star ChA\Star\TU\cal 2024\Sprfpd.mth

Sample 1D f baseline

Injecticon Date: D5/0B/2567 09:40 Caleculation Date:i05/08/2567
Operator @ suwarot Detector Type: 3800 (10 Velts)
Workstation: Local Disk Bun Addrosas 3 44

Inatrument : Varian Star #1 Zample Rate 10.00 He

Channel  Rear = PFPD Run Time i T.%593 min

“* GC Workstation

Run Hode i
Feak Messuremant:
Caloculation Type:

Paak
Kame

Paak
Ne.

1 Podecansthio

2 Methy Pazath

Tetalms

Status Codes:
= Out of calibra

Total Unidentified Counts :

Detected Peaks: 4
Maleiplier: 1

Baswline Offmert: -
2858

Noise {used):

Manual injectian

calils, out of

cange;

Version 6.20 **

Analysis
Feak Area

External Standard

Ret .
Result Time
[§] imin
36.8031 £.428
44.1871 5.981
R ssEssEE.  m———
B80.99202
tion range
720837

EoUREs

Asjecred Feaka: 0

Divisor: 1

16357 microVolts

microVoltas -

Uni

LS

monitored before this

03334-6390-826-0764 =+

Area
{countsl

412865
297872

660737

Sep.
Cada

PB

Width
| &4
(=ac)

2.6

Identified Peaks:
dentifind fesk Factor:
Bz 1 microVolts

Tun

No Recovery Action Specified

Statils
Coden

2

0

LR e S




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

Sample 1D: pfpd std

Operator (Inj): Suwarot
Injection Date: 05/08/2024
Cale Date: (05/08/2024

Run Time (min): 7.993
Workstation: Local Disk

Instrument (Inj): Varian Star #1

4

VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Sud.

c:\star\data\tu\cal2024\cal pfpd 2024\cal pfpd001.run

A =PFPD 10V RESULTS

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

mYodis =
3
200 T
150
100 =
g
=
>0
o
h L] P 3 + § 1] T
R Minues
2 z
Peak No Peuk Name Rusult () Reél Time Peak Area Sep. Code  Width 172
(min) (counts) (sec)
I Dodecanethiol 33.9796 4407 44392 PB 25
2 Methy Parathion 2277 5986 229765 BB 25
Totals 56.2513 HTIOHG
1O

THAI UNIQUE CO.,LTD.

Sample 1D: pfpd std A [
Operator (Inj): Suwarol
Injection Date: 05/08/2024 VA R l AN
Calc Date: 05/08/2024
Run Time (min):  7.993 Run Mode: Analysis
Workstation: Local Disk Peak Measurement: Peak Area
Instrument (Ij):  Varian Star #1 Caleulation Type: External Std,
ci\star\data\tudcal2024\cal pfpd 2024\cal pfpd002.run A =PFPD 10V RESULTS
mVoles H
240 E
é
200 i
150 £
H
100 :‘E
S0
h o I 2 3 5 [
Minutes
= <
= 5
Peak No Peak Name Result () Ret Time Peak Area Sep. Code Widih 12
(min) (counts) (se€)
1 Dodecanethiol 32.9896 4407 +48981 PB 2.5
2 Methy Paruthion 20,2717 5986 229865 BB 2.5
Totals 53.2613 678846
101

“ THAI UNIQUE CO.,LTD.




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

Sample 1D

Operator (Inj):
Injection Date:
Cale Date:

Run Time (min):
Workstation:

Instrument (Inj):

plpd std

Suwarot
05/08/2024
05/08/2024
7.993
Local Disk

Warian Star #1

c\star\data\tu\cal2024\cal pfpd 2024\cal pfpd003.run

T a,

VARIAN

Run Mode: Analvsis
Peak Measurement: Peak Area

Caleulation Type: EXternal Std.

A = PFPD 10V RESULTS

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

Sample 1D: pipd std
Operator (Inj): Suwarot
Injection Date: 05/08/2024
Cale Date: 05/08/2024
Run Time (min): 7.993

Workstation:

Instrument (Inj):

Local Disk

Varian Star #1

4,

VARIAN

Run Mode:
Peuk Measurement: Peak Area
External Std.

Analysis

Calculation Type:

chstar\data\tudeal2024\cal pfpd 2024\cal pfpd004.run

A =PFPD 10V RESULTS

mVols =
250 ;(
$
200 T
150
100
50
0
- 2 3 i 3 1] ¥
r‘\ -
= ¥
Peak No Peuk Nume Result () Ret Time Peak Area Sep. Code  Width 172
(min) (counts) (sec)
1 Dodecanethiol 32,9896 4407 428985 PB
2 Methy Paruthion 21.2717 5986 220045 BB
Totals 54.2613 65R030
THAI UNIQUE CO..LTD.

mVolts z
250 E,
1
200 fi
150 g
E
|
10D )
30
(1]
o 2 3 ] L] fi
Minotes
5
Peak No Peuk Name Rusult () Ret Time Peak Area Sep. Code  Width 172
{min) {counts) (sec)
1 Dodecanethiol 32,9896 4.407 438981 PB 2.5
2 Methy Parathion 21.2717 5.986 220465 BB 25
Totals 54.2613 668446
101

“ THAI UNIQUE CO.,LTD.




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

Sample 1D: pfpd std

Operator (Inj): Suwarot
Injection Date: 05/08/2024
Cale Date: 05/08/2024
Run Time (min):  7.993
Workstation: Local Disk

Instrument (Inj): Varian Star #1

<,
S
VARIAN

Run Mode: Analysis
Peak Measurement: Peak Area

Calculation Type: External Std.

c:\star\data\u\cal2024\cal pfpd 2024\cal pfpd005.run A =PFPD 10V RESULTS
mValis 3
20 £
g
-
200
150 5
:
100 é
E
50
£ T 2 3 4 L] [ 7
Mimmes
Peak No Peak Name Result () Ret Time Peak Area Sep. Code  Width 1/2

Duodecanethiol 32,9896
2 Methy Parmhion 212717
Totals 54.2613

(min) {counts) (see)

4407 459283 PB 25
5.986 223065 BB 25
682348

Measuretronix Limited

2425/2 Lat Phrao Road, Saphan Song

Wangthonglang, Bangkok 10310, Thailand

Phone : 0-2514-1000, 0-2514-1234

Fax : (-2514-0001, 0-2514-0003 NSC-TIN-TH 17025
Website : www.measuretronix.com EaLinATg SED

—_
—S—

L
1.

l

“ THAI UNIQUE CO.,LTD.

Lo

Certificate of Calibration

Certificate Number  : LF24-0278

Equipment : Thermometer
Manufacturer : Fluke

Model $91

Serial Number : 5910857

Asset Number : 5910857

Customer - Thai Unique Co., Ltd.

80-82 Prachathipatal Road,
Bangkhunphrom, Pranakom,
Bangkok 10200

Date of Calibrate : 26-Jun-2024

Date of Issue :27-Jun-2024

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

This calibration certificate applies only to the item identified and shall not be reproduced ather than in full, withaut
specific written approved by Measuretrontx Cal-Lab. Calibration certificates withou signaiure are noi valid,

The measurements marked with an asterisk (%) in this certificate are outside our range of accreditation. They have been
included for completeness.,
The Calibration interval (Cal Due) is the respansibility of the end wser.

Certificate No. : LF24-0278 Model : 51 Serial No. : 5910857 Page 1 of 3

Form 421 Rev.07 Gate : 05-Jun-2024 Msasuretronix Cal-Lab
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Measuretronix Limited

Calibration Report

UUC : Fluke 51 Thermometer

Serial No. : 5910857
Asset No. : 5910857
Procedure : CP-UF-04Revo2

Certificate No. : LF24-0278

Report data type : As-Found
Date of Calibrate : 26-Jun-2024
Date of Receive : 17-Jun-2024

Naote : Refer 1o Fluke 51,52 Operstor's Manual Rev | 3/86, Oct 1985

Envi s

Temperature : 23 °C 43 °C
Humidity : 50 %RH £ 20 %RH

Customer : Thas Unique Co, Lid.
Address : 80-82 Prachathipatal Road,
Bangkhunphnom, Pranakorn,
Banghkok 10200

Measuretronix Cal-Lab certifies that the above listed instrument meets or exceeds all specifications as
stated in the referenced procedure (unless otherwise noted). The measurements are traceable to national or
international measurement standards or aceept fundamental or natural physical constants or have been
derived by approved ratio techniques as state in the Standard Used below. The policies and procedures used
comply with ISO/IEC 17025:2017.

This report applies only to the item identified and shall not be reproduced other than in full, without
specific written approved by Measuretronix Cal-Lab,

The uncertainties shown are the expanded uncertainties, which calculated from the standard uncertainties
multiplied by a coverage factor of k = 2, providing a measurement confidence level of approximately 95%.

No statement of compliance with specifications is made or implied on this certificate,

Remark : The units of uncertainty values in this report are referred to the below details :

*Volt " ar " V' for voltage, " Ampere " or " A " for current, " Ol " or " (1 " for resistance, * Favad * or
*F "for capacitance, "Hertz " or " Hz * for frequency, " deg C ™ or "°C" for degree Celsius, "deg F "or "*F"
Sfor degree Fahrenheit, ete.

Standard Used

Serial/Asset Pescriptlion Traceable Cart.No. Cal.Date Due Date

6400011 Fluke 5500A Calibrator NIMT EE-0017-24 T-Mar-2024  6-Mar-2025

Certificate No. : LF24-0278 Model : 51 Serial No, : 5910857

Page 2 of 3

Test Data

TEST RANGE Nominal ouc Tol. Test Error Uncartainty
Value [#d=) Result (44~}
THERMOCOUPLE MEASUREMENT CALIBRATION
TYPE K THERMOCOUPLE
1 =195.0 °C* 0.2 °C -195.4 *C -0.4 °C 0.27 °C
2 -100.0 °C 0.8 °C -100.5 *C 0,59 0.21 *¢c
3 -50.0 °C 0.8 °C =502 "¢ =0.2 °C 0.21 °C
:' 4 0.0 *¢c 0.7 °C (o ]+ Ji o] g.0°c 0.21 *C
r S 100.0 =°C 0.8 °¢C 100.1 °C 0.1 °C 0.21 °C
‘ -] 300.0 °C 1.0 =C 300.2 "¢ 0.2 °C 0.21 °C
I 7 500.0 °C 1.2 *C 500.1 ®c 0.1 °c 0.21 °c
' B 1365.0 °C 2.1 *c 1365.2 *¢€ B.2°°C 0.32 °c
TYPE J THERMOCOUPLE
|| 9 =-195.0 °C* 1.0 °C =194.4 °C 0.6 °C D.22 *C
10 -100.0 °C 0.9 °C =99.3 *C 0. 7% 0.18 °C
‘ 11 =50.0 *C 0.9 *C -49.4 °C 0.6 °¢C 0.18 °¢
| 12 g.0*e 0.8 °C 0.5 %¢ 8.5 °C 0.18 °C
I 13 100.0 *C 0.9 °¢c 100.4 °C 0.4 °C 0.18 °C
| 14 300.0 °C 1.1*°¢ 300.8 °C 0.8 °C 0.18 °C
'[ 15 755.0 °C l.6°C 755.3 °C 0.3 °c 0.18 °C
||
‘ End of Calibration Report
|
|
Certificate No. : LF24-0278 Model ; 51 Serial No. : 5910857 Page 3 of 3




\ﬁ WK Electric Co. Lid.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawal, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wi-otc.com
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Certificate of Calibration

Certificate No.: WEK2312-081-1
Customer : THAI UNIQUE CO., LTD,
80-82 PRACHATHIPATAI RD., BANGKHUNPHROM,
PRANAKORN, BANGKOK 10200
Instrument : AMD Flow Meter Ambient Temperature
Manufacturer : Agilent Technologies Humidity
Model : (16691A Received Date
Serial No. ' MY168470347 Calibrated Date
Identity No. : SV-DF-001 Issued Date
Range : 0 ml/min to 750 ml/min Calibrated Location
Resolution * See to data
Calibration Method ¢ CP-WK-M10
Reference standard instruments :
Instrument Serial No, Certificate No. Due Date
Flow Calibrator 140216-134 L202304114-001 18-Apr-25
Primary Flow Calibrator 1107-8 WEK2305-049-5 22-May-24

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

Page 1 of 2

:(2822)°C

: (50 £15) %RH
: 6-Dec-23

: T-Dec-23

¢ 12:Dec-23

: In Lab

Traceability to
MIT
WK Electric Co.,Ltd.

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

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

F5100

REV.00 27 Ocl 16

\m WK Elechric Co.,Lid.

68/242 Moo §, Sawalpracharaj Rd,, Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2093 4773, +66 2153 7132-3 Fax. +66 2094 5500 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Calibration Results

Certificate No, © WK2312-:031-1 Page 20f 2
Calibration Result of the Accuracy
Funetion : Flow Measurement.
Range : 0 mlmin to 750 mUmin
Resolution : 0.01/0.1/1 mlimin
Unit : mlimin
UUC Setting STD Uncertainty T"““}“"" iy
oy almin | Reading e (£) v
1] 0.00 0.00 0.00 3.3 -0.20 ~ 0.20
50 50.7 81156 -0.45 3.3 48.80 ~ 51.20
300 300 300.4 04 3.3 2938 ~ 3062
450 450 450.7 0.7 3.3 4408 ~ 459.2
850 650 549.6 0.6 3.3 533.0 ~ bHB6.D
650 650 649.3 0.7 33 630.6 ~ 669.6
700 700 699.2 0.8 3.3 679.0 ~ 721.0

(3) Without Adjustment ( ) After Adjustment

This certificate may not be reproduced except in full unless permisaion for the reproduction has been obtained

in writing from the laboratory.
***+* End of Certificate****

F5100

REV.00 27 Oct 168
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Cortificate

It is hereby certified that

Suwarot Trikainut

Has successfully completed the Application Training for
Basic Gas Chromatography and Sampler
Training Contents were:

Hardware Operation, Software Operation, Data analysis and

Troubleshooting : Model

CP-3800, 3900, 450-GC, 430-GC, 456-GC, 436-GC

At Thai Unique Co., Ltd, Bangkok, Thailand

On 15" March, 2019

HARIKUL
SCIENCE

CERT.No.: H5-W015C

Calibration Date : 18 Mar 25
Submitted by :  S.P.5 CONSULTING SERVICE CO..LTD

7 Soi Phaholyolhin 24, Phaholyothin Rd., Jompol,

Chatuchak, Banghkok, Thailand 10900

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

Harikul Science Co.,Ltd.

694 Sol Ratchadanivet 24, Pracharatbamphen,
Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443
Email:info@harikul.com www.harikul.com

Certificate of Calibration
Model : YSI 5000
SiN : 15B100751
Probe : Y8l 6010
SIN : 22D100097

10 NO. e
Air Temp ref  : SN, FBOG5C26
Barometric ref - S/N. FBOB5C26

Air Pressure : 760.00 mmHg Water Temp ref : -
Salinity - 0 ppt 1D NO. HS001
Technician : Kittipong M.

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

(@20 °C. DO = 8.09 mgA)
Measurement 1 (mgh) 9.08 (PASS) . -
Measurement 2 (mgfl) 9.08 {PASS) - -
Measurement 3 (mg/) 9.08 (PASS) - -
Measurement 4 (mgf) 9.07 (FASS) - -
Measurement 5 (mgh) 9.07 (PASS) - -
Measurement 8 (mghl) 9.07 (PASS)
Measurement 7 (mg/) 9.07 (PASS)
Measurement 8 (mgh) 9.07 (PASS) - .
Measurement 9 (mg/l) 9.07 (PASS) -
Measurement 10 (mgl) 9.07 (PASS) * -
Mean Measurement 9.07 mg/ -
Inaccuracy 0.02 mg -
Overall Status (PASS)
Manufacturer Specification

Accuracy = +/- 0.02mgh

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

date and place of tesl only.

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

3) This result shall not be used for adverlising purpose.
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QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkoe, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com

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

CERTIFICATE Mo : 25T0520 PAGE: |1 OF 2
REFERENCE No: 75853-1

Certificate of Calibration

EQUIPMENT - COD REACTOR

MANUFACTURER - HACH

MODEL : DRB 200

SERIAL No - 15110C0497

ID No 2 DRB 05/59

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY 2 CHAICHARN CH.
CALIBRATION DATE E 27-Jan-25
APPROVED BY 2 g£u

ISSUED DATE z 27-Jan-25
RECEIVED DATE g 15-Jan-25

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

F-GO10 REV : 03

CERTIFICATE No: 25T0520 PAGE :2 OF 2

Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER 1 HACH MODEL 1 DRE 200

1D NUMBER 1 DRB 05/59 SERIAL NUMBER H 1511000497
RECEIVED DATE 5 15-Jan-25 CALIBRATION DATE £ 27-Jan-25
AMBIENT TEMPERATURE : RECEI*C RELATIVE HUMIDITY  : 53 %RH + 10% RH

CONDITION OF THIS RESUL'TS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASURMENT METHOD WITH CALIBRATED THERMOCOUPLE TYPE K
UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON POINTS AND LOCATED AS THE PICTURE

2, REFERENCE STANDARD INSTRUMENTS =

INSTRUMENT MODEL SERIAL No ERT ATE No bu TE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 24To468 26-Jun-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD,
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

e
238|333

BLOCK No.1 BL{)CK No.2
FRONT FRONT
Block No, 1 2
Calibration Point (°C) 150 150
Controller temperature (°C) 144 144
Indicating Temperature 144 144
1 150.01 149.57
3 2 150.69 150.44
2 3 150.40 149.46
@ 4 150.22 149.89
5 5 150.27 149.75
L 6 150.51 150,45
v E 7 150.24 150.03
£ 8 150.20 150.08
g ¢ 9 150.14 150.14
E 10 149.70 149.83
= 11 149,58 149,80
£ 12 149 46 149,79
g 13 148.77 149,03
= 14 148,99 149.14
15 149,02 149,62
Uncertainty of Measurement(+ °C) 0.87 0.87 /

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHA!
NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

@i END OF CALIBRATION REPORT
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SITHIPORN ASSOCIATES CO., LTD. ,_i{_\_}/"/g’
CALIBRATION LABORATORY SITHIEGRY) 3 2
481-451/1 Sirintharm Rood, Bangbumru, Bangplud, Bangkok, 10700 Thalland "f'"n-/f.'ﬁ:“ ¥ oo e e
Tel. «66 2433 B33] Email : callbrotiong@sithiphom.com CALIBRATION D094

SITHIPORN ASSOCIATES CO,, LTD.

Cert. No. : SP24020
Pages 1o0f3

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.

7501 PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : WET CHEMISTRY LABORATORY IV
Ambient Temperature: ( 28.1+5) ©
Relative Humidity : (47.2= 25 ) %
Received Date : 27 AUGUST 2024
Calibration Date : 27 AUGUST 2024
Date of Issue : 27 AUGUST 2024
Calibrated by :
Approved by :

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

CALIBRATION LABORATORY SITHIPORN,
451-461/1 Sirinthom Road, Bangburmr i, Bangplud, Bangkok, 10700 Thalland associates —
Tol +686 2432 B33 Emall : ealibration@sithiphom.com fu;?‘mm
Cert. No. : SP24020
Job No. @ VCG7SP0013
Pages :20f3
Calibration Method :

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

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

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

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

Material Ref. type Cell serial No, Cert, No. Due Date
Holmium liquid RM-HL 20706 106864 01/1172024
Didymium liquid RM-DL 28912 106905 02/1172024
Neutral density filter RM-INZN3N 13877 106918 03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
Potassium lodide solution = KI-0701-001 CI-0185-24 14/05/2026

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

(Without adjustment)
Matertal 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
361.25 361.4 0.15 0.16 2,00
RM-HL 467.82 467.7 -0.12 0.16 2.00
536.56 536.5 -0.06 0.16 2,00
640.50 640.4 0,10 0.16 200
740.00 739.9 -0.19 0.16 2.00
AP §64.94 865.2 026 016 200
UUC#* = Unit Under Calibration
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514611 Sirinthom Road, Bangbumry, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 8331

SITHIPORN

Ermail : ealibration@sithiphomcom

& w
NSC-TISI-TIS 17625
CALIBRATION 0394

Cert. No. : SP24020
Job No. : VCATSP0013
Pages 303

WO0-02612424/2024
1>
PerkinEimer”
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

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

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

Visit Number: 2 0of 2

User Name: K.Phenpha Viphasthawat

Result of calibration : Photometric Accuracy
(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k
(nim) Absorbance (A) Absorbance (A)  (A) +(A) Factor
29360 1.0 1.0517 1.0550 0.0033 0.0029 2.00
o 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0029 2.00
g 29381 0.5 0.5416 0.5431 0.0015 0.0030 2.00
= 29360 1.0 0.9821 0.9820 -0.0001 0.0028 2.00
-a 546.1 29914 0.7 0.6961 0.6958 -0,0003 0.0028 2.00
%' 29381 0.5 0.5073 0.5080 0.0007  0.0029 2.00
o 29360 1.0 1.0222 1.0210 -0.0012 0.0028 2.00
s 590.0 20914 0.7 0.7237 0.7221 00016  0.0029 2.00
E 29381 0.5 0.5361 05361 0.0000___ 0.0031 2.00
z 29360 1.0 0.9753 0.9745 =0.0008 0.0028 2.00
635.0 29914 0.7 0.6910 0.6900 -0.0010 0.0029 2.00
20381 0.5 0.5211 0.5210 -0.0001 0.0032 2.00
Mieaciil Wavelength  Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/1) Absorbance (A) Absorbance (A) (A) +(A) Factor
g 20 0.2422 0.2418 ~0.0004 0.0101 2,00
§ 40 0.4866 0.4852 <0.0014 0.0115 2.00
§ 235.0 60 0.7414 0.7389 -0.0025 0.0067 2.00
; 80 0.9858 0.9842 -0.0016  0.0093 2.00
= 100 1.2442 1.2414 -0.0028 (.0086 2.00

UUC* = Unit Under Calibration

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

Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode  0.0001 A

Stray Light** UUC* Reading at 220 nm

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

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Multielement Standard N069-1579 December 30, 2025

Wavecal Solution N058-2152 April 30, 2025

VIS Wavecal solution N930-2946 December 30, 2025

Instrument Cal. STD4 N930-0221 August 30, 2025

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

Parameter Setting

Transimission T(%)

Absorbance(A)

Measurement Mode Wavelength, Absorbance

0.0117

3.8659

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(Uy) 1.0 nm

Page 1 of 4

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

End of Calibration Certificate

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
OPTIMA 5300DV

WO0-02612424/2024

SERIAL NUMBER  077C7042401 DATE TESTED

January 6, 2025

=y

. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

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

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

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

4. PERFORMANCE CHECKS
A. Torch View Alignment.

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

Page 2 of 4
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PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL

WO-02612424/2024

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 6, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00519
Ni 231.604 nm <0.008 0.00667
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01621
Ba 455.403 nm <0.025 0.02183
Precision
As 193.656 nm % RSD <1.0 0.51 %
Zn 213.856 nm % RSD <1.0 0.48 %
Mn 257.610 nm % RSD <1.0 0.03 %
La 379.478 nm % RSD <1.0 0.05 %
Ba 455.403 nm % RSD <1.0 0.07 %
Ba 493.408 nm % RSD <1.0 0.04 %
Detection Limits : Axial TI  190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 12.41 ppb
Zn 213.856 nm 3(sd) 0.91 ppb
Mn 257.610 nm 3(sd) 0.13 ppb
La 379.478 nm 3(sd) 4.74 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.18 ppb
BEC : Axial (IB X 500)/(IS-1B) Cd 226.502 nm <150 ppb 14.22
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 6.14
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinEimer”
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 6, 2025
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I: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 DepartmentPerkinElmer Ltd.

Authorized Representati

Page 4 of 4

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

WO0-03012875/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T

Customer : S.P.S.Consulting Service Co.Ltd Date Tested:

January 6, 2025

Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 6, 2025
Jompol Chatuchak, Bangkok 10900 Date Last Certified: July 4, 2024
User Name: K.Phenpha Viphasthawat Visit Number: 10F 2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 204
Email: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
PinAAcle 900T PTCS14111103 Wiblab V5.1
AS 900

TEST STANDARD USED
Copper

GFAAS Mixed standard
MG0-042

(MG2-045

PART NUMBER EXPIRATION DATE
N9300183 APR 30 2025
N9300244 FEB 28 2025
N101-3000

N101-3002

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 1 of 6

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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WO0-03012875/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

SERIAL NUMBER PTCS14111103 DATE TESTED

January 6, 2025

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter
D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows
F. Cleaning the Burner Head

G. Cleaning the Nebulizer

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

B. Sampling & Rinse Pump

C. Sample Position & Clean
3. COOLING SYSTEM CHECKS
A. Clean and Change Distill water
B. Themosensor
4. FIAS CHECKS
A. Pump and 5 Port Valve

B. Chemifold and Tubing
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For the

WO0-03012875/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

C. Power Supply N/A
D. Flow meter and Gas system N/A
Page 2 of 6

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

SERIAL NUMBER PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE
A. Flame Mode Tests
1. Detector-Linearity with Barium (553.55 nm)
Neutral Density Filter 0.2 : 0.2042 Abs. + 5% 0.2029 Abs.
Neutral Density Filter 1.0 : 0.9798 Abs. + 5% 1.0137 Abs.
2. Baseline Noise at 1 Abs with Barium (553.55 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.010 Abs. 0.0016 Abs.
3. AA Baseline with Copper (Cu 324.75 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.001 Abs. 0.0002 Abs.
4. D, Background Compensation (Copper 324.75 nm)
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs 0.0020 Abs.
5. AA-BG Baseline Noise with Copper (324.75 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0002 Abs.
6. AA-BG Baseline Noise with Arsenic (193.70 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0007 Abs.
Page 3 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE
7. Flame Interlock Shutdown
Shutdown correct?

8. Flame Sensitivity with Copper (324.75 nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and Stainless stell nebulizer)
Sensitivity > 0.250 Abs. 0.3115 Abs.

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

, ) WO0-03012875/2025

Perkint
For the

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

Page 4 of 6

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

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 250 mL/min
External Flow 100 + 10 mL/min 100 mL/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0012
SD <0.005 Int.Abs 0.0002 Int.Abs.
3. Chromium Characteristic Mass(mg) and Precition (357.87 nm)
(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
mO0 Results < 7.0 pg/0.0044A-s 5.4 pg/0.0044A-s
Precision < 2.0% 1.15 %
4. Copper Characteristic Mass(mg) and Zeeman Ratio (324.75 nm)
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)
mO Results < 16.5 pg/0.0044A-s 14.4 pg/0.0044A-s
Zeeman Ratio 0.52 + 0.04 0.542

Page 5 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

SERIAL NUMBER PTCS14111103 DATE TESTED January 6, 2025

Remarks :

- Neutral Density Filter refer to data sheet

- Zeeman Ratio = Atomic Signal(peak area)

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

=0.1635/0.1635+0.1378

0.542

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Departmeng P€rkinElmer Ltd.

Customer Service Engineer:

Page 6 of 6

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

SN
MIRACLE INTERNATIONAL TECHNOLOGY CO,,LTD
214 Bangwack Rd Bangpai Bangkac Bangkok 10160 b
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 hutp://www.mit.in.th el
ERiaaTin s
(N K]
[mlgsm] CALIBRATION CERTIFICATE
E !1. . Certificate No. : $2024090374-0003

Date Issued : 23-Sep-24

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

Equipment : Incubator
Manufacturer : BINDER

Model : BDI15

Serial No. : 12-16967

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

Date Received : 16-Sep-24

Date Calibrated + 16-Sep-24
Calibrated by + Anusak Songliam
Calibration Method or Calibration Procedure Used

Standard method : CP-03 TLAS G-20.

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

10 the International System of Units (SI).

Result of Calibration

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

This certificate may not be reproduced other than in full except with the prior written approval of
the Miracle International Technology Company Limited.

- . o
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Certifieate Na. : S2024050374-0003
Envirenment Ambicnl Teinperaiues | Start regnrd 23,7 °C, Stop record 23,5 °C
Relative Humidity : Slarl record 54.6 %R1L,  Stop record 54.4 RH
Culibration Ratting Indivating M d Lt d Overull
Temperatuic Temperatues Temperature Stability’ Tiniformity® Vatiation’
o) C) (°C) () ("C} 0
35 350 350 04 021 0.38
41.5 41.5 4.5 0.07 0.19 036
Without adjustmont

Calibration STD STD 81D 1D 8T STD STD STD 11 Uncertaingy*
Temperatore Nu. 1 No.2 No.3 Nowd  MNod No. & Ne.7 o8  No®

)] GO G NN . S o S > N & TR . IO . B L) LAY
35 3481 3502 3403 3402 3502 3482 34920 3513 3498 0.23

41.5 4131 41.4% 41.33 4134 4141 - 4131 4152 41.32 41,46 0.23

Decision Rule  with Guard Band

") No.l MNo2. No3' No# N5 Na6 No7 Not No®  (°0)
kH Pass  Pass’ Pass Pass®  DPass Pass  Pass Pass Poss 0.5
415 Pass Pase, . Pass P;m.. 'Pags i’ass Ppss Pass_ ) Tass 0.5
Pass = [error| + juncerlainily| <= [MPE| MPE=  Muximwn Permissible Rrro
Fail = |errur} 4 [ancertainiy| = |MI"‘:E| ’ :

Nobe ; Probe No. § js Reference Mrobe |

Sclting Air Fresh No. i}

Condition As-Reoeivod @ Used Irem

The measurment. results and statsments of conlurmity with specification only refate to the flem calibrated.
Measuremens Standurdy Used & Traceability @

The International System of Units (ST through
MIT Cortitfcate No. L202407373-0005 tor Temperalute ndicator with Sensor Serial No. US37020317, Due 31-Jan-25

Notes: 1, The Leniperature stability is the one-hull’ of wrevtesl imainmm difference of measured toperatures slany one probe.
2. The tempcraturc uniformily i the magimnm differcnce of messured (ehperituces between of any probes end the
measured lempsratare at the reference location whicl ars ubserved al: same time.
3. Overall variation is the differenoe of maximune wul minimum measured tomporalures throughuut vbsecvition time.
4, 'I'he uncertainty of messuretnent is inchiuled temperature stability,
5. The temperadun: unitormily, stability, ovorall vavizlion and indicating temperature i applicablo to all air or gus [l lwmperiliee

conalle snclosures at ahuospheric prossure,

Tnd of Certitivate
Page 2 of 2

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

SIS TS
CALINEATION (2

CERTIFICATE No : 25T2261
REFERENCE Mo : 76365-8

Certificate of Calibration

EQUIPMENT ¥ WATER BATH
MANUFACTURER . MEMMERT
MODEL WNB29
SERIAL No : L614.0123

ID No WB 05/58
CONDITION AS RECEIVED USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

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

PAGE: 1 OF 2

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

: SUCHART S.

07-Mar-25

13-Mar-25

: 07-Mar-25

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEP1 WITH THE

v

eE

QUALITY CALIBRATION CO,, LTD.

2 PRIOR WRITTEN APPROVAL OF

F-GOI10 REV ; 03
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QUALITY CALIBRATION CO., LTD.
235 Petchkasem 63/2 Road, Laksong. Bangkne, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.gealibration.com

CERTIFICATE No : 25T2261 PAGE:20F 2

Calibration Report

EQUIPMENT 1 WATER BATH

MANUFACTURER H MEMMERT MODEL 1 WNB29
IDNUMBER H WB 05/58 SERIAL NUMBER : L614.0123
RECEIVED DATE : 07-Mar-25 CALIBRATION DATE 1 07-Mar-25
AMBIENT TEMPERATURE t M4°C21%C RELATIVE HUMIDITY 51 %RH = 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 1.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONINTION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No

1) DATA LOGGER WITH RTD 2625A 6603614 2476473 01-Jul-25

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

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

5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO., LTD.

RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 0.6
L= v Overall Variation of Line Voltage (V) : 12

Instrument Condition : Normal
Bath Inner Size (W*L*H) : 60*40*10 cm

BATH PERFORMANCE =
Calibration | Controller | Temperature| Radius Axial Overall
Point  |Temperature| Stability | Uniformity | Uniformity | Variation

w
PROBE INSTALLATION CC) <) £ () £2) €S
POSITION IN THE BATH 50.0 50.2 0.06 0.05 0.03 0.16
60.0 60.2 0.06 0.08 0.04 0.17
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Tel at Spread Locations Uncertainty

Temp (°C) | Temp (°C) #1 #2 £3 #4 Ref 5 x°C)

502 502 19.84 29.88 49.86 49,38 49.89 0.1s

60.2 60.2 59.83 59.84 59.85 59.86 59.91 0.16

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO-02612424/2024

SERIAL NUMBER  077C7042401

. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

=

B. Inspect and replace as necessary, all torch

C. Inspect all tubing for sign of clacking or leal

DATE TESTED

January 6, 2025

components including the RF coil.

king.

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.

Page 2 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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MAINTENANCE AND TEST CERTIFICATE MODEL

WO-02612424/2024

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 6, 2025
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00519
Ni 231.604 nm <0.008 0.00667
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01621
Ba 455.403 nm <0.025 0.02183
Precision
As 193.656 nm % RSD <1.0 0.51 %
Zn 213.856 nm % RSD <1.0 0.48 %
Mn 257.610 nm % RSD <1.0 0.03 %
La 379.478 nm % RSD <1.0 0.05 %
Ba 455.403 nm % RSD <1.0 0.07 %
Ba 493.408 nm % RSD <1.0 0.04 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 10.65 ppb
As 193.696 nm 3(sd) 2.48 ppb
Pb 220.353 nm 3(sd) 3.09 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 12.41 ppb
Zn 213.856 nm 3(sd) 0.91 ppb
Mn 257.610 nm 3(sd) 0.13 ppb
La 379.478 nm 3(sd) 4.74 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.18 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm <150 ppb 14.22
BEC : Radial (1B X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 6.14
Page 3 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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MAINTENANCE AND TEST CERTIFICATE MODEL
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SERIAL NUMBER  077C7042401 DATE TESTED January 6, 2025

Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
|:| 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 Departmer)tfPerkinEIme,; Ltd.

Authorized Representative

Service Engineer

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

Page 4 of 4
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For the Better

Spectrum BX Preventive Maintenance (PM)

Company Name: S.P.S. Consulting Service Co.,Ltd.
. 7 Soi Phaholyothin 24 ,Phaholyothin Rd.,Jompol,
e Chatuchak Bangkok 10900
User Name: K.Waraphon WO Number : WO-02860803
Phoowat
Telephone No.: 083-033-6758 Certificate Number: IR1164-2024
Custome:r Su|.)port Tanongsak PM Number : lofl
Engineer:
Date PM Performed: Next PM Due Date:
(DD-MMM-YYYY) 14-Aug-2024 (DD-MMM-YYYY) 14-Aug-2025

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

Spectrum One/NTS/100/100N/100 Opti IFrontier Series Pi
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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, 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 List

>

For the Betfer

Procedure Checklist

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

1. General:

. Source and Source Mirror
£ Beam splitter

F Optical Unit Windows

K

Component / Specific Serial # Software Version Configuration Notes
Model
Spectrum BX 70366 53.1 Std KBr B/S
Parts Lists
Parts Included with the PM
Part Number (if A " Batch/Lot/SN| Expiration Date
applicable) Description Quantity # MMIYY)
NO171159 Desiccant 2 NA NA

Mirror
2. Mechanical:
£ Motors including Electronics unit fan
*  Purge seals
. Change Desiccant
3. Electronics Check:
[ Laser Output
Specification Value Laser Gain
1000, Paragon, RX or BX
Laser Output 16 +/- 1 1585 261

I EndStop

Specification Value

End Stop
+/- 50 3.00

. Zero Path

Specification Value

Zero Path
+/- 20 4.00

E  Energy

Specification Value

Energy
NA 14454.00

Spectrum One/NTS5/100/100N/100 Opti /Frontier Series P ive Mai -

Spectrum One/NTS/100/100N/100 Opti IFrontier Series Pi i i -
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. Review:

Review with the customer PM work performed.

Reset desiccant and service intervals on maintenance dialog.
Review with the customer routine maintenance procedures.

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

Update Logbook.

TAM A A AA

Additional Comments

Additional Comments Regarding the PM

Perkin: r
For the Better
. Gain
Specification Value
Gain
Less than +/- 9.5 6.85/-8.26
© Match
Specification Value
Match
NA 3.22
3. Performance Test:
= Signal to Noise Ratio (SNR) — (Record typical SNR Value).
Detector Type Typical SNR
Signal to Noise Ratio DTGS (MIR) 2858.78
4. Wavenumber Calibrate:
[~ Wavenumber Calibrate
Certified Value (cm-1) Value Specification | Difference (cm-1)
3082.22 3082.06 +/-0.5 0.16
3060.14 3060.00 +/-0.5 0.14
1601.38 1601.40 +/-0.5 -0.02
1583.04 1583.27 +-0.5 -0.23
1028.42 1028.51 +-05 -0.09

Spectrum One/NTS5/100/100N/100 Opti

E

/Frontier Series P

Review
The preventive maintenance checks and if applicable performance tests for FTIR have
been completed.
Passes [{l Fails I'1 the preventive maintenance.
Review of Preventive Maintenance:
Authorized PerkinElmer Representative: Date:
14-Aug-2024
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
14-Aug-2024
(DD-MMM-YYYY)
Spectrum One/NTS/100/100N/100 Opti IFrontier Series Pi
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Automation

Pattanakarn Road, Suanluang, Bangkok Rayong ¢ 1715 Huaypong Rd., Muang, Rayang [T. 038-692-162)
Tel: 02-319-9994 Fax; 02-319-9596 Lamphun : 122/5 M.4, Ban Klang, Muang, Lamphun [T. 853-581-876]
www.automation.co.th Prachinburi : 688 M.10, Thatum, Srimahaphots, Prachinburi [T. 037-208-880]

MTOC : L-0106/2025

.r‘ Automation Service Co.,Ltd.
Head Offios ; 928,928/1 Soi Pattanakarn 30, Salss & Sorvice Canter

Report No. : SPS-190
TOC-V Maintenance Report

Instrument : Total Organic Carbon Analyzer Measuring :TC 0 ~ 30000 mg/L
Model : TOC-VCPH Place of Installation : LABOLATORY

Serial No. : H51314800190 Department : LABOLATORY
Manufacture  : Shimadzu

Customer S.P.S. CONSULTING SERVICE,. LTD
7 Phaholyothin 24, Jompol, Chatuchak,

Bangkok 10900

Date of Maintenance : 03/01/ 2025

Ambient Condition  :Temperature 26 +5°C

: Humidifier 60 £ 15% RH

Maintenance By

Approved By

User Name

SHIMADZU ANALYZER
14

Automation Service Co.,Ltd.

Head Office : 920,524/ Sol Pattanakarm 30, Sales & Service Conter

il

Automation

Tel: 02-319-9884 Fax: 02-319-9596
www.2utomation.co.th

MTOC : L-0106/2025 Report No. : SPS-190

Aoad, Suanluang, Bangko Rayong : 1/15 Huaypong Rd., Muang, Rayong [T. 038-682-152]
Lamphun : 122/5 M4, Ban Kiang, Muang, Lamphun [T. 053-581-878]
Prachinburi : 688 M.10, Thatum, Srimahaphots. Prachinburi [T. 037-208-880]

Maintenance Sheet
Customer : S.P.S. CONSULTING SERVICE,. LTD Date : 03 /01/2025
Model : TOCVCPH Serial No. H51314800190
Item Carry out maintenance work Result | Exchange Comment i
1. | Check functionality of the device |_—
Check furnace temperature D - T
( Standard cat. 680 “C / for TN cat. 720 °C)
Check dehumidifier temperature (1 °C ) O.K.
Check the entire flow line related to leakage 0.K.
Check baseline status (OK) 0.K. ,
“Check carrier gas pressure (200 +10 kPa) 0.K.
| Check carrier gas flow rate ( 150 mL/min ) OK.
2. | Tubes
Check all tubing for contamination, if 0.K.
necessary clean them
| Check all tubing for tight connection 0.K.
3. | Container and Drainage
Fill up humidifier with pure water to max. 0.K.
level
Check filling of dilution water and acid 0.K. |
container |
 Rinse Drain Pot, after wards refill again with | 0K, '
pure water J
Check if outlet flow is in proper conditions O.K. ]
4. | TCand IC injection |
Clean injector Block 0.K. . ,
Check injector Block far wear 0.K. |
Check injection tube adjustment 0K,
“Check injection for leakage 0.K.
Check injection for clogging 0K,
5. | IC Measurement { N-type )
Check acidification in syringe
‘Check sparging in sy}ﬁlﬁé il [
6. | Eye check of 8-Port valve, for sample 0.K.
residues or moist spots that indicate
possible leakage
7. | Check and if necessary exchange 0.K. J See list of consumable,
consumable, Maintenance parts
Inspection by :

SHIMADZU ANALYZER
24
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7 Automation Service Co.,Ltd. r‘ Automation Service Co.,Ltd.
: 426,829/ Sol Pattanakam 30, Sales & Sorvice Canter Head Office - 928,828/1 Sol Pattanakarn 30, Sales & Service Center
‘ mr?::::n Road, Suanllumu. Bangkok Rayong : 1/15 Huaypong Rd., Muang, Rayong [T, 038-662-152] Paltanakarn Road, Suaniuang, Bangkok Rayong : 1/16 Hu::rpon: R:I. Imr:. Rm::n IT'; m:;lz-;:lmm
" : 02-319- Fax: 02-319-9586 Lamphun ; 122/5 M.4, Ban Klang, Muang, Lamphun [T. 053-531-878] : Tel: 02-319-9994 Fax: 02-319-9596 Lamphun - 122/5 M.4, Ban Kiang, Muang, Lamphun [T. 053
Automation l-.n:mfu?;l:a:!,::.nn‘.:n ; Prachinburi : 688 M.10, Thatum, Stimataphote, Prachinburl [T. 037-208-880) Automation www.automation.co.th Prachinburi : 888 M.10, Thatum, Srimahaphote, Prachinburi [T. 037-208-880]
MTOC : L-0106/2025 Report No. : SPS-190 MTOC : L-0106/2025 Report No. : SPS-190
List of Consumable, Maintenance parts
[ Item Carry out maintenance work Result [ Exchange Comment Pos. | Part Number - Part Name Result | Exchango | Recommended Interval |
8. | Due to instrument condition, clean the 0.K. 1. | 036-11209-84 | O-ing, 4D P10A 0.K. J 1 time per year,
instrument inside and outside. - ( Viton , for TC,IC Slider) Depending on condition
9. | After checking the system and exchanging of | O.K. Addition test 1. | 2. | 036-11219-84 | O-ring, 4D P20 O.K. 1 time per year,
consumable and maintenance parts a new (for sealing TC-Combustion Depending on condition
1-5 point calibration have to be done. tube)
10. | After wards the calibration perform check 0.K. Addition test 2. 3. | 036-11408-84 | O-ring, Teflon P10 0.K. J 1 time per year,
sample measurement. (for TC,IC-Slider) Depending on condition
11. | Sensitivity and Repeatability test N/A Addition test 3. 4. | 630-00105-01 | Platinum net, (2pcs-set) O.K. 6 month same time as
e | RN | —— (to support catalyst) o catalyst exchange
n test 5. | 630-00557 Silica Wool 0.K. 6 month same time as
| (to support catalyst) catalyst exchange
roso ros s e —— L —— — L —
1 Calibration TC standard solution at 0 250. 500 a;.tl?cr;:lrlient: - ¢ wﬂ n I:sia:;enc{l] alys LK. epending on condition
1.000 i ti I 400 pL No. of atar Hie
e s 2024_02.13_001._ 8. | 63860116 | Regular Catalyst (33g) OK. & month
' P::”I TC_0-1000 (When installed)
Fne e/ o 9. | 631-20265 | 8-Port valve rotor K. i
Criteria : RZ2= 0.995 or more 0.9966 Pass ey Tt BivE boter e Liopsryee
Calibration IC standard solution at 0, 250, 500, 10. | 63841323 TC-Combustion Tube 0K, 6 month same time as
1.000 mg/L injection volume 32 pL No. of catalyst exchange
measurement 2 times (Max.3) | 11, [ 631-43404-01 | Packing, gasket slider 0.K. 1 time per year,
e e - - ) (for TC-Injection tube) Depending on condition
ikl :_R.z Wil i P i - | 12. | 638-59296 Syringe 5mL 0.K. Depending on condition |
2. Measurement of reagent water and TC standard | 13. | 638-59296-01 | Plunger Tip oK. 8 month
solution at 500 pg/L injection volume 408 pL No. of | [ | (for syringe 5mL)
measurar.r:ent 2 times ( Max.3 ) and calculate 14, | 042-00405-11 | IC reagent supply pump head | OMK. 1 time per year
accuracy by
eas. of TC rd - Meas. of R water 15. | 630-00099 CO2-Absorber OK. 1 time per year
| Criteria : Accuracy 500 + 10% pg/L or less 766.9-245.2 Pass i et _______ | (forcell space purge)
521.7 16 | 046-00044-12 | Membrane filter OK. itimeperyear |
3. Sensitivity test use standard TC at 30 mg/L - 17 | 630-00964 Molecular Sieves O.K. 1 time per year
inj 50 pl No. of 5 item (Max. 6) : 18 | 035-62994-04 | Sieeve Set 6F-T O.K. 1 time per year
| Note. Table indicates the guidelines replacement periods when NPOC measurement is performed on
Criteria : Area average Is at least 66 N/A N/A | sample that are comparatively as clean as tap water ,use standard catalyst and at a rate of about 500
Peak height is 70 mV at the most ] sample per month ( operating five days a week )
Inspector By
Inspection by :
SHIMADZU ANALYZER SH[M*‘DZE‘SNAWZER
3/4
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WO-02612424/2024
| Re
PerkintEime:
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 6, 2025
Recommendation Recertification
Period 6
Recertification Due: July 6, 2025
kok 1090 Date Last Certified: July 4, 2024

Visit Number: 20f2

Address : 7 Soi Phaholyothin 24
Paholyothin Road

Jompol Chatuchak, B

Months

User Name: K.Phenpha Viphasthawat

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

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

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

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

10 % HNO3

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

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




