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TSP High Volume Air Sampler Digital Balance

Rec No. B01, B03, B11, B18, B24

Blower No. B0O1, B03, B11, B18, B24
PM;q High Volume PM-10 Sampler Digital Balance

Rec No. B02, BO7, B11, B14, B21

Blower No. B02, BO7, B11, B14, B21
NO, NO, Analyzer No. B10, B11, B17, B20, B22 NO, Analyzer No. B10, B11, B17, B20, B22
SO, SO, Analyzer No. BO1, B02, BO7, B08, B13 SO, Analyzer No. BO1, B02, BO7, B08, B13

qcumwmn'lﬂmnﬂdmszmﬂ

Particulate Console No. BO1, B0O4 Digital Balance
Pitot Tube No. B04, B35, B36

NO, Vacuum Gauge Spectrophotometer

SO, Personal Pump SKC No. B06, B10 Digital Balance
Rotameter No. H-B08, BO9

€6) Personal Pump SKC CO Analyzer No. BO1
No. B01, B06, B10, B17, B18, B79
Rotameter No. H-B08, BO9

HF Console No. BO1, BO4 lon Chromatography
Pitot Tube No. BO4, B35, B36

HCl Console No. BO1, BO4 lon Chromatography

Pitot Tube No. B04, B35, B36

Total Hydrocarbon

Personal Pump SKC No. BO1, B0O6, B18
Rotameter No. H- B08, BO9

THC Analyzer No. BO1

Lead Console No. BO1, B0O4 ICP
Pitot Tube No. B04, B35, B36

Cadmium Console No. BO1, BO4 ICP
Pitot Tube No. B04, B35, B36

Mercury Console No. BO1, B0O4 AAS
Pitot Tube No. B04, B35, B36

Arsenic Console No. BO1, BO4 AAS
Pitot Tube No. B04, B35, B36

Nickel Console No. BO1, B0O4 ICP
Pitot Tube No. B04, B35, B36

Chromium Console No. BO1, BO4 ICP
Pitot Tube No. B04, B35, B36

Beryllium Console No. BO1, B0o4 ICP
Pitot Tube No. B04, B35, B36

Antimony Console No. BO1, B0O4 ICP
Pitot Tube No. B04, B35, B36

Copper Console No. BO1, BO4 ICP

Pitot Tube No. BO4, B35, B36

RP/A039/2023/JUL-DEC/CAL
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Manganese Console No. B01, BO4 ICP

Pitot Tube No. B04, B35, B36
Tin Console No. BO1, BO4 ICP

Pitot Tube No. B04, B35, B36
Cobalt Console No. BO1, BO4 ICP

Pitot Tube No. B04, B35, B36
Total Sb, As, Cr, Co, Cu, Mn, Ni tlag Sn Console No. B01, BO4 ICP

Pitot Tube No. B04, B35, B36
VOCs Personal Pump SKC No. B06, B17, B19 GC/MS

Rotameter No. L- B0O8, BO9
Dioxin Console No. B05 GC/MS

Pitot Tube No. B46
AN W lARY
pH - pH meter
Total Dissolved Solids - Digital Balance
Sulfur - Digital Balance
Nitrate - Spectrophotometer
Total Hardness - Digital Balance
Fluoride - Spectrophotometer
Chloride - Digital Balance
Cyanide - Spectrophotometer
Zinc - ICP
Copper - ICP
Manganese - ICP
Total Iron - ICP
Cadmium - AAS
Lead - AAS
Selenium - AAS
Arsenic - AAS
Mercury - AAS
szaudadluusseania
Leq 24 hr Acoustic Calibrator -
Lmax Sound Level Meter

No. ACO-B12, B13, B15, B19, B21, B22, B26,
B27, B28, B29, B30, B33, B37, B38, B40, B41

RP/A039/2023/JUL-DEC/CAL
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Total Dust Personal Pump SKC Digital Balance

No. B09, B13, B49, B65
Rotameter

No. H- BO1, BO5, BO9

Respirable Dust Personal Pump SKC Digital Balance
No. BO1, B29, B4d6, B49, B61, B67
Rotameter

No. H- BO1, BO5, BO9

VOCs Personal Pump SKC GC/MS
No. B03, B12, B15, B17, B46, B67, B85
Rotameter

No. L- BO1, BO5, BO9

seauidesludaiuusznaunis

Leq 8 hr Acoustic Calibrator -

Lmax Sound Level Meter

No. ACO- B04, B17, B31, B37, B39, B44, B46

RP/A039/2023/JUL-DEC/CAL
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A SiN 13611
Calibration Data
High Yolume Air Sampler Data Calibration Data

Recorder No. Blower No. Date Actunl Flowrate (i /min) e
BO1 BO1 01,08,2023 ¥y = 1.289x-5.689 0.899
BO2 Bo2 02/08/2023 y = 1.106x+2.666 0.899
BO3 BO3 01/08/2023 y=1.126x-0.852 0.997
B4 BO4 01/08/2023 ¥y = 1.294x-8.235 0.4998
BOS BOS 04/08/2023 yo= 1.279x-7.416 0.998
Bo& BO& 01,08/2023 ¥ =1.280x-7.015 G.999
BO7 BOT 01/08/2023 y = 1.220x-6.249 0.8998
BO& Bog 01/08:2023 y=1.28Bx-7.621 0.989
BOg Bog 01,0B/2023 ¥ = 1.258x-5.982 1.000
B1o Bio 04/08/20238 yo= 1.142x+0.294 .999
B11 Bl11 04/08/2023 ¥y = 1.1654-3.050 0.998
Biz B12 04/08/2023 y=1227x-5.594 0.599
B13 Bi3 04/08,2023 ¥y =1.282x-7.522 0.838
Bl4 Bl4 04/08/2023 ¥ =1.208x-7.713 0.989
Bis B15 G2/08/2023 y=1.176x-3.322 0.887
B1g Big 02/08/2023 y = 1.316x-9.126 0.997
B17 B17 02/08/2023 ¥y = 1.235x-5.604 1.000
Bis Bl18 02/08/2023 y =1.323x-10.629 0098
B19 B1g 02/08,2023 v =1.277x-8.109 0.997
B20 B20 02/08/2023 ¥ =1.287x-8,466 0.998
BZ1 B21 03/08,2023 y = 1.186x-3.582 1.000
B22 Baz 03/08s2023 ¥ = 1.274x-8.729 0.998
B23 B23 0N3/08,2023 ¥ = 1.224x-5.880 0.995
B24 B24 03/08,2023 y = 1.186x-3.773 0.999
B25 B25 01/08/2023 y=1.0T6x+1.285 0.998
B26 Bas 01/08/2023 y=1.282x-7.798 0.997
B27 Ba7 01,08/,2023 ¥ = 1.248x-7.408 0.987
B2& BES& 01/08,2023 ¥ =1.278x-8.370 0.999
B23 Bgg 04/08,2023 ¥ = 1.2825-7.641 0.999
B30 B30 04/08/2023 y=1.270x-8.142 0.995
Bal B3l 04/08,2023 y=1.284x-8.212 0.869
B3z B3Z 04/0B,2023 ¥ =1.294x-6.759 0.999
B33 B33 04,08/,2023 ¥y =1.252x-5.024 0.999
B34 B34 04 /08/2023 y=1.262x-7.362 0.998

Calibrated by : Approved by @

tvir.Aaul Dangkliom)

High Volume PM-10 Air Sampler Calibration Report
Ll" ibration Method : Multipeint Orifice Flow Transfer Standard Muodel : TE 50254 S/N : 3611 —l
Calibration Data
High Volume PM~-10 Data Calibration Data
Recorder No. Blawer No, Daite Actual Flowrate (ft /min) R
BO1 BO1 D3s08/2023 ¥y = 1.266x-3,132 0.885
Boz2 BOZ 01/08,2023 y = 1.048x+2.277 0.999
Bo3 BO3 01/08/2023 1.277x-6.485 0.998
Bo4 BO4 01/08/2023 1.287x-8.164 0.9499
BOs BOS 01/08/2023 = 1.220x-5.276 0.988
Bos BO& 01/08/2023 y = 1.270x-6.448 0.997
BO7 BO7 03/08/2023 y = 1.2856x-6.916 0.988
BOB BOB 01/08/2023 y = 1.286x-6.261 0,995
Boa BO9 03/08/2023 ¥=1.25Tx-5.694 0.957
B1D B10 03/08/2023 y = 1.292x-8.553 0.9596
B11 B11 03/08s2023 ¥ = 1.250x-6.659 0.998
Bl1z Biz D2/08/,2023 yo= 1.202x-B.553 0.9986
B13 B13 02/08/,2023 y = 1.285x-7.847 1.000
Bl4 B14 02/08/2023 y=1279x-5.782 0.884
B13 B15 02/08,2023 ¥ = 1.144x-0.631 0.999
Bl16 Bl16 02/08/2023 ¥= 1.228x-0.850 0.985
B17 B17 01/08/2023 y=1.279x-7,056 0.997
Bl8 B1& 01/08/2023 y=1.220x-3.5845 0.988
B13 E18 U1s08/2023 y=1.123x-0.1858 0.9499
E20 B20 03s08/2023 ¥ = 1216x-5.924 0.899
B21 B21 03/08/2023 y= 1.182x-1.800 0.996
B22 B22 03/08/2023 y = 1.298x-8.251 0.298
BZ3 B2a 02/08,2023 y = 1.227x-4.062 0.999%
B24 B24 02/08,2023 y = 1.246x-4.841 0.993
B25 B25 02/08/2023 ¥ =1.224x-5.771 1.000
B26 B26 01/08,2023 ¥y =1.277x-6.994 0.998
B27 B27 04,08/,2023 y = 1.258x-8.288 0.999
E28 B23 04/08/2023 y = 1.226x-6,184 0.998
Bzg B2a 04 /08,2023 y = 1.275x-8.881 0.999
B30 Bio 03-08/2023 ¥ = 1.308x-9.003 0.999
B31 B31 03/08/2023 ¥y = 1.205x-1.680 0.995
Bag B3z 03/D8/2023 y:=1,2208x-4.453 0.888
B33 B3z 03/08/,2023 ¥y =1.273x-7.576 0.996
B34 Ba4 03/08/2023 y = 1.268x-3,565 0.987
Calibrated by Approved by ©
(Mr.Adul Dangklom)
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23M2441
REFERENCE No : 6847]-1

EQUIPMENT

MANUFACTURER

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

PAGE: | OF2

www.qcalibration.com
CERTIFICATE No : 23M2441 PAGE :20F2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL XS105DU
MANUFACTURER METTLER TOLEDO S/N 11264225905
ID No BA 05/50 RECEIVED DATE 10-Mar-23
AIR PRESSURE 1010mbar = 1mbar CALIBRATION DATE 10-Mar-23
AMBIENT TEMPERATURE DGR RELATIVE HUMIDITY 49 9%RH = 10.% RH

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

XS§105DU

1126422905

BA 05/50

USED ITEM

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

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

+

; ATSAWIN Y,

§ 10-Mar-23

i 16-Mar-23

10-Mar-23

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

QUALITY CALIBRATION €O, LTD.

F-GOI0 REV (12

CONDITION OF THIS RESULTS OF CALIBRATION

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

(%}

REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT B2 15843 M23020145 02-Feb-25

o Ld

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

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

2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (2) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20,00 20.00005 -0.00005 0.000067
50.00 50,0001 -0,0001 0.00011
100.00 100.0001 -0,0001 0.00019
200.00 200.0001 ~0,0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
R 4 2 50.0001
3 50.0000
2 5 4 50.0000
5 49.9999
OFF-CENTER LOADING 0.0001

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 M

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

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 11 Septembe 3 BRANID : MODEL : 200E
N SERIAL NO, 4465
Calibeator { Dilution System )
Brand T APE Maode| 1 700
Lust Cal. Date : 0B Auvgust 2023 Serial No. 1911
Kelerence Standard Gas
Standard Gus 1 Nitric Oxide (NO) Cylinder No. cDE36192
Certified Dute 1 20 April 2022 Expired Dute 1 20 Aprl 2024 Cylinder Cone. 1 49,1 ppm

5 E
£l +8.P.5. CONSULTING SERVICE CO., LTD.
% w7 waannalade 24 ounnmalaBu usrssauna waw ANt 10500
£ # &7 sui suaholyotiin 24, Franglyeinin R Jomgol, G Banghoh 10400
g S13427 Frrad | salahapecon. om e SPECITLCOM
CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE BRAND : MODEL @
N SERTAL NO.
Calibrater (Dilution System )
Brand D APL Mode] L 700
Last Cal, Date 2 0B August 2023 Serial No. 1911

Reference Standard Gas

Standard Gas

2 Nitric Oxide (NO)

Cylinder No,

1 DB3E182

CALIBRATING CONDITION

Pressure

Certified Date

1 20 April 2022

Expired Date 120 April 2024

Cylinder Cone. 1491 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp.

% RH

CALIBRATION SETTING

mmbar Temp. C i RN
CALIBRATION SETTING
Spun Initial Reading (Before Adj.).PPR Final Reading {After Adj.),PPB
Set Point Expected Concentration Analyzer Response 2:Dif Analyzer Response Slope
Zero Q -0.10 - L] o
NO Spun 400 399.7 -0.075 400.0 1.004
NOy Span 400 40001 0.023 400.0 1.008
API Model 200K NOy Analyzer Cheek List
Test Yalues (bserved Value Units Nominal Range

RANGE 500 FPB S00 sandard
STABILITY (Zere Gas) 0.1 PPR < 2 with zero air
SAMPLE FLOW 505 ce/min S00 = 50
OZONE FLOW 8 cedmin B0 + 15
PMT 103.2 my -20 - 150
AZERQ 94,1 mY -20 - 150
HVPS 669 v 420 - 800 constunt
RCELL TEMP 50.1 “c 50 = 1
BOX TEMP 29.3 % §-48
PMT TEMP 7.5 e T2
MOLY TEMP 3151 “(‘ 3155
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NE» Span Cone 400 PPB 20 - 20,000
NOy Span Cone 400 PPB 20 - 20,000
NO Slope 1.004 = 1.0+ 0.3
NO,, Slope 1.008 = 1.0 + 0.3
NO Offset 0.9 my =20 to +150
NO, Offser 0.5 mY -20 w 150
Stability at Zemo 0.1 PPB < 0.2
Stability at Span 0.2 PPR < 2 ppb @ 400 pph span gus

Culibrated by

(M Adul Dangllom )

Apprivial by

Spin Initinl Reading {Before Adj.),PPB Final Reading (Afrer Adj.),PPB
Set Point Expected Concentration Analyzer Response HDnf Analyzer Response Slope
Zero 0 010 = 4] -
NO Span 400 359.9 -0.025 400.0 1.006
NOy Span 400 400.2 0,050 400.0 1.011
APL Model 2008 NO, Analyzer Check List
Tesl Values Observed Value Units Nominal Range
RANGE 800 PPE G500 standurd
STABILITY (Zero Gus) 0.1 PPBE < 2 with zero uir
SAMPLE FLOW 511 codmin 500 + 50
OZONE FLOW 79 cc/min 80 =15
PMT 103.1 my ~20 - 150
AZERO 93.9 mV -20 - 150
HVPS 674 W 420 - 900 constant
RCELL TEMP 50.3 e 50 =1
BOX TEMP 29.0 ¢ & - 48
PMT TEMP 7.2 e T+
MOLY TEMP 315.2 UC N5+5
RCELL PRESS B.4 IN-Ha-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-He-A 25 = 30 constant
MO Spun Cone 400 PPB 20 - 20,000
NO, Span Cone 400 PPE 20 - 20,000
MO Slope 1.008 = 1.0 £ (3
NO, Slope 1.011 - 1.0 = 0.3
NO Offset 1.2 mV -20 w +130
MOy, Offset 0.8 my -201w 150
Stability 01 Zero 01 PPE <0.2
Subility ut Span 0.2 PPBE < 2 ppb @ 400 ppb span gus

Culibrated By

Appreved by

LM Adul Dangklom )



_USYY (2d.7.18d. Aaudadi lwadls e _U3EW 1ad.fi.18d. Apudads wasid sifa

o o
¥ £8.P.S. CONSULTING SERVICE CO., LTD. t £ S.P.S. CONSULTING SERVICE CO., LTD.
%) i 7 damnalaliu 20 ounalndu unnsauna waagEn nymme 10800 %, F 7 wnamwalain 24 awesnaludu wasamm watadn tqumm 10900
7 Soi Phaholseinin 24. Plunolyaltin Rd . dmgol. Gualuchs). Bangion 12508 4‘,% ‘i@\-a ! 5 Aol - Franctyolnin Rd Jorngol, Galuchak. Bangiak 19901
Tel: (442) 938-A270-72. Fan - (662 5131321 E-mial : palo@spaccn.com. v psten cam g Tie; (667 3943072 Fak : (6625 5134221, E-etal : talBSpucon.com. yowe spsgn.com
CALIBRATION REPORT CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : BRAND = MODEL © DATE @ BRAND @ MODEL :
NO. SERIAL N(, NO. SERIAL NO.
Calibrator { Dilution System ) Calibrator (Dilution System )
Brand T AP Maodel 1700 Brand L AFI Muode! 1700
Last Cal, Date 1 08 August 2023 Seriul No. 1911 Last Cul. Date 08 August 2023 Serial No. 1011
Reference Standard Gas Reference Standard Gas
Stundard Gas : Nitric Oxide (NO) Cylinder No. - DE3E109 Standard Gas © Nitric Oxice (NO} Cylinder Nao. :DE36E1B2
Certified Date 120 April 2022 Expired Dute 120 April 2024 Cylinder Cone, 49.1 ppm Certified Date : 20 April 2022 | Expired Date 20 Apil 2024 Cylinder Conc. :49.1 ppm
CALIBRATING CONDITION CALIBRATING CONDITION
Pressure minhar Temp. °¢ S RH Pressure mimbar Temp. % % RH
CALIBRATION SETTING CALIBRATION SETTING
Span Initinl Reading (Before Adj.),PPB Final Reading { After Adj.),PPB Span Initial Reading (Before Adj.),PPB Final Reading { Afrer Adj.).PPB
Ser Point Expected Concentration Anulyzer Respanse abDif Anulyzer Response Slope Set Point Expected Concentration Analyzer Response e Dif Analyzer Response Slope
Zemo 1] -0.10 - 0 = Zera 0 011 = o -
NO Span 400 399.6 -0.100 400.0 1.003 NO Span 400 400.2 0.050 400.0 1.008
NGy, Span 400 595.9 -0.025 4000 1.007 NOy Span 400 400.3 0,073 400.0 1.014
APE Model 2004 NGy Analyzer Cheek List AP Model TML-41M Nody Analyger Check List
Test Values Observed Yalue Units Nominal Range Test Values Observed Value Units Nominal Range
RANGE 500 PPE 500 stindard RANGE 500 FPE 500 standard
STABILITY (Zero Gas) 0.1 PPB < 9 with zero air STABILITY (Zero Gas) 0.1 PPE < 2 with zero uir
SAMPLE FLOW 510 co/min 500 + 50 SAMPLE FLOW 509 ce/min 500 = 50
OZONE FLOW T8 cedmin 80+ 15 OZONE FLOW 8 codmin 80 = 15
PMT 103.5 mV¥ =20 - 150 PMT 1029 my -2 -180
AZERQ 94.2 my -20 - 150 AZERO 92.7 m¥ -20 - 150
HYPS 673 W 420 - 900 constant HVPS 671 A 420 - 900 constunt
RCELL TEMP 50.2 ¢ 50+ 1 RCELL TEMP 50.0 Y 50 =1
BOX TEMP 29.4 0 8- 48 BOX TEMP 26.8 "c §-48
PMT TEMP 7.1 O Tez PMT TEMP 7.1 b 7=
MOLY TEMP 314.7 “c 315+ 5 MOLY TEMP 314.8 % 315 =5
RCELL PRESS B.2 N-Hg-A 2 - 10 constunt RCELL PRESS 8.5 IN-Hg-A 2 — 10 constant
SAMPLE PRESS aR.4 N-Hg-4 o5 80 aristint SAMPLE PRESS 28.7 IN-Hg-A 25 = 20 constant
NO Span Cone 400 PPB 20 - 20,000 NO Span Cone 400 PPB 20 - 20.000
NO, Span Cone 400 PPH 20 - 20,000 ND, Spun Cone 400 PPB 20 - 20,000
NO Slope 1.003 = 1.0+ 0.3 MO Slope 1.009 = 1.0 £ 03
Ny Slope 1.007 - 1.0 £ 0.3 NO, Slope 1.014 - 1.0 £ 0.3
N Offset 1.0 mV -20 0 <150 NO Offset 1.7 mv -20 w +150
NOy Offset 0.6 mv -20 o 150 N0, Offset 1.0 mV -20w 150
0.1 PPE «0.2 Stability at Zero 0.1 PPR <0.2
Stability ut Span 0.2 PFB <2 pph @ 400 ppb spun gas Stubility ut Spun 0.2 PPB < 2 ppb @ 400 ppb span gas

Culibrated by

I Mz Adul Dangklom |

Apprived by

Calilarited iy

(M. Adul Pramyklom )

Approved Ty
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE @ 11 September 2023 BRAND © [ APl MODEL :

NO AL NO.
Calibrator (Dilution System )
Brand © APl Mode! 1700
Last Cal. Date : OB August 2023 Serinl No. 1811
Reference Standard Gas
Standard Gas 1 Nitric Oxide (NO) Cylinder Nao. - DE3B192
Certified Dute 1 20 April 2022 | Expired Dare 120 April 2024 Cylinder Conc. 1 48.1 ppm
CALIBRATING CONDITION
Pressure mimbar Temp. 24.5 i
CALIBRATION SETTING
Spun Initial Reading (Before Adj.).PPB Final Reading (After Adj.),PPB
Se1 Point Expected Concentration Analyzer Respunse Dif Analyzer Response Slope
Lera o 0.10 - i3 -
NO Span 400 400.1 0.025 400,08 1.008
NOy Span 400 400.2 0.050 400.0 1.012
AP Model TML=41M NOy Analyeer Check List
Tesi Values Observed Value Uniis Nominal Range
RANGE 500 PPB 500 stundard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 504 co/min 500 = 50
QZONE FLOW T8 oo/ min 80+ 15
PMT 103.3 mV -20 - 150
AZERO 84.0 mh -20 - 150
HVFS 875 v 420 - 900 constant
RCELL TEMP 50.4 U(‘ =1
BOX TEMP 20,2 o 8- 48
PMT TEMP 7.3 e T2
MOLY TEMP 316.2 i 3155
RCELL PRESS B.3 IN-Hg-A 2 - 10 constan!
SAMPLE PRESS 28,8 IN-Ha-4 25 - 30 constant
NO Span Cane 400 PPB 20 - 20,000
NO, Spen Cone 400 PRR 20 - 20,000
NO Slope 1.008 = 1.0 = 0.3
NO, Slope 1.012 - 1.0 = 0.3
WO Offset 1.6 mY -20 o +150
NO, Offset 1.0 v -20 12 150
Smbility ut Zera 0.1 PPB < 0.2
Stability ut Span 0.2 PPB < 2 pph @ 400 ppb span gus

Ualibrated by Approved by

(Ve Adul Dangklon )
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CALIBRATION REPORT
50, FLUORESCENT ANALYZER
DATE { 11 Seplember 2023 BRAND © MODEL 2
MO SERIAL NoO.
Calibrator { Dilution System )
Brand LAPI Modlel 1700
Last Cal, Dute L 08 August 2023 Senal No. 1911

Reference Standard Gas

Standund Gas

© Sulphur Dioxide (S0,

Cylinder Mo,

CADDEL 45K

Cerlified Dute 221 Jume 2021

Expired Date

121 June 2029

Cylinder Cone,

: 50.0 ppm

CALIBRATING CONDITION

o ar J' oo, L
USH 1od.f.1ad. Aaudaie wadid i

5 0 :
£ £ 8.P.5. CONSULTING SERVICE CO.,, LTD.
7:, W= 7 sasmmaladv 24 cunwnalodu unsaena e ding nnmes Loy
5: 5#1@ £ Soi Phahebyalaie 23, Prasnlyoiii Re., Jompal, Chatuchak, Bangikek 10900
i it T | (662) 9I9A3N0-TL Fa 1 {062) S13-9223, E-mind ¢ Sole Eipacon com s EDSCONCom
CALIBRATION REPORT
50, FLUORESCENT ANALYZER
DATE : BRAND : MODEL :
NO. SERIAL NO.
Calibrator { Dilution System )
Traml LAPL Mudel L Ton
Lust Cal. Date L 08 Augus 2023 Serial No. 1911

Reference Standard Gas

Stanclard Gus

< Sulphur Dieside (50, )

Cylinder No. L ADGB1 45K

Cerlified Dute

2 21 June 2021

I Expired Date 321 June 2029

Cylinder Cone, L 50.0 ppm

CALIBRATING CONDITION

Pressure

e eee—————————————————— ] L |
e ———-————,,.e——

Calibrated by &

{Mr. Adul Dangklim)

Approved by |

Pressure Temp. °c % RH
CALIBRATION SETTING
Span Initial Reading {Before Adj. PR Final Reading ( Afer Adj.).PPR
Set Pomnt Expected Coneentration Analyser Response b if Analyzer Response Slape
et o 010 # 4] -
50y Span 4000 400.3 0.075 400.0 1.015
APE Model 1004 50, Analyzer Cheek list
Test Values Observed Yalue Units Mominal Range
RANGE 300 PPB 0-500
SAMPLE PRESS 285 in-Hg 20-35
SAMPLE FLOW Ga4 v min BE0 + 10%
PMT 103.2 mV -20-150 with Zero Alr
Uy LAMP 30496 my 1000-4300
STR. LGT 61.7 PPH =100
DRE PMT 63,3 my -B60 - 200
DRE LMP 57.8 my -50 - 200
HVPS 671 v S50-900 constant
DCPS 2318 my 2500 + 200
RCELL TEMP 50.3 % 50 % 1
BOX TEMP 28.2 i 5-40
PMT TEMP 7.0 ¢ T=2.0
50, Span Cune 400 PPB 20-20,000
50, Slope 1.015 = 1.0 £ 0.3
50, Offset 21.9 mY <23l
Stability s Zero 0.1 PPB <0.2
Stability ai Span 0.2 e .55 of reading {ubove 50 pph)

Calibrated by @

E3ieAdul Dungkiom )

mnhar Temp. % RH
CALIBRATION SETTING
Span Initial Reading {Before Adj. ) PPG Final Reading ( Afer Adj,),PPB
Sel Paint Enpected Concentration Analyzer Response s Dil Analvieer Rexponse Slope
Tero o 010 - 0 -
SO.J Span 400,0 499.8 -0.050 400.0 1.007
APE Model 1004 50, Anolyzer Check list

Test Values Observed Yalue Units Mominul Runge
RANGE 00 PPE 0-500
SAMPLE PRESS 28.7 in-Hg 25-35
SAMPLE FLOW 659 eodmin 630 =+ 10%
PMT 103.1 mY ~20-150 with Zero Air
1V LAMP 3pas.\ m 1 000- 4800
STR. LGT 61.3 PR <100
DRE PMT 62.9 mb -80 - 200
DRE LMP 7.6 my =00 - 200
HVPS 669 Y 450800 constant
DCPS 2527 mY 2500 = 200
RCELL TEMP 50,1 g 50 %1
BOX TEMP 28,3 o‘,_. G-40
PMT TEMP T2 % T+ 2:0
50, Spun Cone 400 PPR 20-20,000
50, Slope 1007 = L0+ 0.3
S0y Ofset 22.2 my <250
Stability a1 Zera .1 PPB <02
Stability af Span 0.8 PPB 0.3%0 o reading (above 50 pph)

Approved by
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CALIBRATION REPORT

50, FLUORESCENT ANALYZER

DATE : 11 Seplemher 2023

BRAND |

MODEL ;

RIAL NO.

Calitrator (Difution System )

Brand

L AFl

Muodel LTo0

Last Cal, Dute

+ 08 Avpust 2023

Serial No. =911

Reference Standard Gas

Stundard Gas

: Sulphur Dioside (S0,)

Cylinder No. TADOBLASEK

Certified Date

£ 21 June 2021

Expired Date S 21 June 2029

Cylinder Cone, 1 50,0 ppm

CALIBRATING CONDITION

Pressure

mnbar

Calibrated by ©

Temp. C i RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPE Finul Reading { After Adj.},PPB
Set Point Expected Conceniration Analyeer Response galif Analyzer Response Slope
Zero ] 11 - 4] -
50, Span 400.0 400.2 0050 400.0 1.013
APL Muodel 1001 80, Analyrer Check list

Test Values Observed Value Units Muminal Ranpe
RANGE 500 PPB 0-500
SAMPLE PRESS 28.3 in-He 25-33
SAMPLE FLOW 655 ce/fmin G50 = 10%
P 102.9 mV -20-150 with Zero Air
U LAMP 3015.3 my 1000-4900
STR. LGT 61.8 PPB <100
DRK PMT 63.5 mV -ol - 200
DRE LMP 381 mb -al - 200
HYFS 673 v 550-800 constant
BCPS 2515 my 2500 = 200
RCELL TEMP 50.4 e 50 + 1
BOX TEMP 28.5 % 5-40
PMT TEMP 71 D!__ T+240
50, Spun Cone 400 FFB 20-20,000
50, Slope 1013 5 1.0 + 0.3
50, Offset 22.0 my <250
Stability wt Zero 0.1 PPE <02
Stahility at Span 0.2 PPE CLagh of reading (above 50 pph)

Approved by o

(Mr.Adul Danglklori}

U3t (0a.i.109. ABudahs wafis hife
S.P.S. CONSULTING SERVICE CO., LTD.

T mamnAlnGEY 24 omaleds LaHIIEMa R dee Ny 10300
T By Paxholyeinin 22 Fhasstyothin Bd . Jam naluchak. Bangkok 10400
Tl (56T S00-AIATE Fin ¢ (06Y] $11420L Ermal - ioleBRSON.ON. sl Sgein Lem

50, FLUORESCENT ANALYZER

CALIBRATION REPORT

DATE : 11 September 2023 LRAND ©

MODEL :

NO, SERIAL NO,
Calibrator (Dilution System )
Braned T AFL Mode| 1100
Last Cal. Dute L 08 August 2023 Serial No. 1911

Teference Stundard Gas

Standard Gas + Sulphur Dioxide (S0}

Cylinder No. SAQDBL4SK

Certified [Date £ 21 June 2021 I Expired Dare 1 21 lune 2029

Cylinder Cone, 2 50.0 ppm

CALIBRATING CONDITION

Pressure

mimbar Temp. [ % RH
CALIBRATION SETTING
Span Inifial Reading (Before Adj.).PPB Final Remding (After Adj.),PPB
Set Point Expecteil C Analyzer Respons 8 i Analyzer Response Slope
Zer ] -0an = [i] -
50, Span 400.0 3887 -0.075 400.0 1.005
APT Model 1004 S0, Analyzer Check list

Test Values Observed Value Units Nominal Range
RANGE 500 PP 0-500
SAMPLE PRESS 28.4 in-Hg 20-33
SAMPLE FLOW 637 cedmin G620 & T04%
PMT 103.3 my -20-150 with Zera Air
UV LAMP aoaz2.7 my 10D0- 2900
STR. LGT 61.5 I'PB <100
DRK PMT 63.1 my -50 - 200
DRK LMP a9 my -50 - 200
HYTS 675 ¥ 550-300 constant
DCPS 2529 mY 2500 £ 200
RCELL TEMP 0.2 "c 50 + 1
BOX TEMP 28.a o('. 5-40
PMT TEMP 7.3 e’ TE20
S0, Spun Cane 400 PPB 20-20,000
50, Slope 1.005 = 1.0+ 0.3
50, Offser 22 my <250
Stabifity at Zero 0.1 FPB <0.2
Stahility at Span 0.2 PPB 0.5% of reading (uhove 50 pph)

Calibrated by ©

Approved by

(Mr.Adul Dangklom )
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CALIBRATION REPORT

S0, FLUORESCENT ANALYZER

DATE : 11 Seplember 2023

BRAND ©

MOPEL @

NGO SERIAL NO.
Calibrator { Dilutimn 5
Birandd T AF] Mudke] 1700
Last Cal. Date L 08 Aupgust 2023 Seriul Mo, b B )

Reference Standard Gias

Stundard Gas

¢ Sulphur Dioxide (S0,)

Cylinder MNo.

DADDBL4SK

Certified Date 121 June 2021

| Expired Dare 121 June 2029

Cylinder Conc.

2800 ppm

CALIBRATING CONDITION

Pressure

Calibrated by |

Temp. C % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading {After Adj.).PPB
Seet Puint Expected Coneentration Analyser Response 260l Anlyzer Response Slape
Zero o oIl = o -
SO, Span 400,0 100.1 0.023 100.0 1.010
AP Model TML-50 80, Analyzer Check list

Test Values Observed Yalue Units MNominal Runge
RANGE 500 PPE 0-500
SAMPLE PRESS 28.6 m-Hg 25-35
SAMPLE FLOW 652 cedmin G50 £ 10%
PMT 10435 my -20-1350 with Zero Air
UV LAMP ansa. 4 my 1000-4800
STR. LGT @1.6 PPB <100
DRE PMT 63.0 my -&0 - 200
ORE LMP 38.2 mh -8l - 200
HYPS 672 v A30-900 constam
DUPS 2521 my 2500 = 200
RCELL TEMP 50.0 % 50 = 1
BOX TEMP 28.8 of_' 5-40
PMT TEMP 7.2 “c T80
80, Spun Cone 400 PR 20-20,000
50, Slope 1.010 1003
50y Offsct 218 mYy <250
StubiliLy ut Zero 0.1 PPH <0.2
Stubility at Span 0.2 PP 0.5% of remling (shove 50 pph)

Approved by

{Mr.Adul Dangklom)
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% : S.P.S. CONSULTING SERVICE CO., LTD.
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1 ﬂm Tel : (B62) 939437072, Fax © (662) 513-4221, E-mall ; salsidspecon.cam. W SPSCON.COm

Console Calibration Report
Calibration Method | | Critical Orifices
Calibration Data
Console Data Calibration Data

No. Serial No. Date y DH, (mmH,0)
BO1 1563 04/09/2023 0.997 50.11
802 8002514 06/09/2023 1.002 49.25
BO3 1503016 05/09/2023 0.998 50.44
BO4 00006659 05/09/2023 1.004 49.37
B0S 00007428 05/09/2023 0.996 49.77
RO1 1561 D6/09/2023 1.000 49.86
RO2 8002513 D8/09/2023 1.005 5036
RO3 1570 07/09/2023 0.997 49.55
RO4 8002519 04/09/2023 1.004 49,69
RO5 1503015 07/09/2023 0.999 50.08

g % 5.P.S. CONSULTING SERVICE CO., LD,
CNMD F 7 iattaiat Be puizmalnts assamvis wasqfie by o80s
i e Tel : (662} 939-4370-72. Faw - (662) 5134221, E-mail | sale@spscon com. . wyvr spscan com
Console Calibration Report
I Calibration Method I I Critical Orifices
Calibration Data
Console Data Calibration Data
No, Serial No. Date ¥ AHwI (mmH_0)
BOL 1563 02/06/2023 1.002 50.06
BO2 8002514 0570672023 0.998 49.11
BO3 1503016 01/06/2023 1.004 50.26
BO4 00006ESSY 05/06/2023 0.996 49.89
BO5 Doo0T428 02,06/2023 0.997 49.51
RO1 1561 01/06/2023 0.895 49.93
RO2 8002513 02/06/2023 1.003 49.77
R0O3 1570 01/06/2023 0.996 49.70
RO4 8002519 05/06/2023 0.995 49.44
RO5 1503015 01/06/2023 0.297 50.37

Remark Accept Value of vy (test) is 0.97 <y <1.03

Accept Value of AH@ {rest) is 46.7i6.4 (mmH20)

Remark:  Accept Value of y(test) is 0.97 <y <1.03
Accept Value of DH, (test) is 46.7 + 6.4 (mmH,0)

Calibrated by : Approved by @

(M, A LAANERIVILLS

Calibrated by ! Approved by ;

(Mr. Adul Dangklorn)
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Console Calibration Report

[ Calibration Method , I Critical Orificas —l
Callbration Data
Console Data Calibration Data
No. Serfal No. Date ¥ DHg (mmH,0)
801 1563 01/12/2023 0.998 50:05
BOZ 8002514 02/12/2023 1.006 49 58
BO3 1503016 01/12/2023 1.003 50.16
BO4 00006659 04/12/2023 0.598 4971
BOS 00007428 04/12/2023 0.999 4924
RO1 1561 02/12/2023 1.005 45.98
RO2 8002513 03/12/2023 1.003% 4950
RO3 1570 04/12/2023 0906 49.68
Ro4 8002519 01/12/2023 1.002 45943
ROS 1503015 01/12/2023 0.997 50.29

Remark:  Accept Value of y (test) is 097 <y <1.03

Accept Value of DHg (test) is 46,7 + 6.4 (mmH,0)

Calibrated by :

(Mr. Adul Dangklom)

Approved by :
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Pitot Tube Calibration Report

Pitot Tube Calibration Report

I Calibration Method I

Standard Pitot Tube

[ Calibration Method I

Standard Pitot Tube

Calibration Data

Calibration Data

Pitot Tube Data

Calibration Data

Pitot Tube Data

Calibration Data

Coefficience of Standard Avg, of Cp (test)

No. Type of Pitot Date

Pitot Side A Side B
B36 5 0.99 121052023 .84 (.84
B37 5 0.99 02/052023 0.83 0.84
B3® 8 0.99 03/05/2023 0.85 0.84
B39 5 0.99 03/05/2023 .84 (.83
B4D 5 0.9% 02/05/2023 .84 0.83
B4l 3. 0.9% 02/05/2023 h54 0.84
B44 5 .99 03/05/2023 &5 084
B45 5 0.99 03052023 085 184
Bée b} .99 04052023 .84 .83
B47 § 0.99 03/05/2023 0.84 0.85
B48 S 099 03/05/2023 083 .84
Bag 5 099 03052023 .85 (.84
B34 i} 099 03052023 0.53 084
B36 8 099 02/05/2023 0.84 0.85
B57 s 0.99 02/05/2023 0.84 0.83
B38 ) 0.99 (2052023 0.85 0.84

Coefficience of Standard Avg, of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B

BO3 8 0.59 02/05/2023 (L85 0.84
BO4 5 .99 02/052023 0.84 0.84
BOS s .99 02/05:2023 084 0.83
BO7 5 0.99 020572023 0.83 L84
BOR 5 0.99 030572023 0.84 0.85
BOY 5 0.99 040052023 (.85 0.84
Bl 5 0.99 04052023 0.84 0.83
Blé 8 0.99 04/05/2023 (.84 0.85
B8 5 LR 02/05/2023 0.84 {Lad
B1Y 8 0.99 02/05:2023 0.85 0.54
B2| b 1.9% 03/05/2023 0.54 0.85
B24 5 0.99 03/05/2023 (.54 0.83
B27 5 0.99 02/05/2023 D83 (.84
B30 5 0.99 04/05/2023 0.84 0.84
B3l s 0.99 020572023 0.83 0.84
Bi3 5 0.99 03052023 085 (.54
B35 5 0.99 024052023 0.84 0.83

Remark @ Accept value of Cp (test) is 0,84 + .01

Calibrated by :

{Mr. Adul Dnngﬁ:lom)

Approved by :

Remark ; Accept value of Cp (test) is (.84 + 0.01

Calibrated by :

(Mr. Adul Dangkiom)

Approved by ;
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Pitot Tube Calibration Report

a WREN
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£8.P.5. CONSULTING SERVICE CO., LTD.
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730l Phahodyotsin 24, Phaholyothin B Jompol, Chaluchak, J‘uruqu. 10900
Tel : (667) 93G-9370-72. Fa ¢ {062) S13-1271 E-mis) : Sl ISDS0ON.0HT. Wi SE00N COMm

Calibration Method

Standard Pitet Tube

Calibration Data

Pitat Tube Data Calibration Data
o — Cuoefficience of Standard -— Avg, of Cp (test)
Pitot Side A Side B
BO2 & {199 D2/08/2023 0.84 .54
o4 s 0,99 02082023 0.85 184
BOS ] .99 02/08/2023 0.84 (.83
BO7 g 0.99 (12/08/2023 (84 1,84
BOg § 0.99 03/0872023 084 0.85
BOY s 0.99 01082023 0.85 .84
Bl = 0.99 04082023 0,84 083
Bl6 8 0.99 02/08/2023 0.84 085
BIg -] .99 02/08/2023 0.83 0.54
B9 s 0.99 01082023 .84 084
B2l s [ 03082023 0.534 (.85
B24 8 .99 03082023 0.84 0.84
B27 s 0.949 021082023 0.84 084
B30 8 .99 01082022 0.85 084
B3l 5 (.99 03082023 083 0.84
B33 5 0.99 03/08/2023 0.84 0.84
B33 5 0.99 01082023 .84 085

Remark : Accept value of Cp (test) is (.84 + 0.01

Calibrated by :

(Mr. Adul Dangklom)

Approved by :

Pitot Tube Calibration Report

(Mr. Adul Dangklom)

I Calibration Method I I_ Standard Pitot Tube
Calibration Dara
Pitat Tube Data Calibration Data
Coefficience of Standurd Avg. of Cp (test)

Nao. Type of Pitat Date

Pitat Side A Side B
Bi6 5 (IR D1082023 0.85 0.84
B37 5 0.99 02/0%/72023 (.84 .84
B38 8 0.99 03/082023 0.84 (.83
B3Y s 0,94 03/08/2023 0.84 .54
B4 ] 1195 01082023 .85 0,54
Bdl 8 0.49 (2/0872023 B4 (.85
B44 ] 0.99 01082023 .84 054
B4s 5 0.99 01/08/2023 0.85 0.84
B46 ] 0.59 01/082023 0.84 0.85
B47 5 0.99 01/08/2023 054 084
B4 5 0.99 01082023 0.84 085
B49 s .99 03082023 0.85 0,84
B54 s 0.99 03/08/2023 0.83 (.84
Bs6 S 0.99 03/08/2023 0.84 0.85
B57 3 .99 03/08/2023 00.84 083
B5§ s 059 030872023 0.85 (.84

Remark @ Accept value of Cp (test) is (.84 + 0.01
Calibrated by : Approved by
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Pitot Tube Calibration Report

Calibration Method

Standard Pitot Tube

Calibration Data

Pitot Tube Data

Calibration Data

Coeflicience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B

BO3 5 099 OU112023 0,84 085
BO4 8 099 0111152023 0.84 0.84
BOS 5 0.9% 01/11/2023 0.85 0.84
BO7 5 0.99 01/1172023 0,84 0.83
BO& 5 0.99 02/11/2023 083 0.54
BOG ] 0.99 02/1 1/2023 084 0.54
Bll 5 0.59 02/11/2023 0.85 0.84
Bl6 5 099 03/11/2023 0.34 0.84
BIB 8 099 03/11/2023 .84 0.85
B19 8 099 03112023 0.84 0.85
B21 s 099 02112023 .84 0.84
B24 s 0.99 02/1172023 0.84 0.83
B27 8 059 02/11/2023 0.85 0.84
B30 5 0.99 01112023 084 0.85
B3l ] 089 01172023 0.84 0.84
B33 § 059 02/1172023 0.84 083
B35 5 0.899 021112023 0.84 0.84

Remark : Accept value of Cp (test) is 0.84 £ 0.01

Calibrated by :

Approved by

e L

R e
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ispPs. CONSULTING SERVICE CO,, LTD.
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¥ Sal #haholyoinin 24, Phanalpethin Rd., Jompel. Ghatuchak, Bangkek 10990
Tl ¢ {662 S3SATP0-2, Fax ¢ [B6T) 5134721, Formall | saliiarscon com.. samw.Spscon com

Pitot Tube Calibration Report

Calibration Method

Standard Pitot Tube

Calibration Data

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

Mo, Type of Pitot Date

Pitot Side A Side B
Bi6 5 059 011172023 084 0.84
B37 s 059 011172023 0.84 0.85%
Big § 0.59 02/11/2023 0.85 0.34
B39 3 0.59 03/11/2023 0.84 0.83
B40 ) 0.99 04/11/2023 (.84 0.85
B41 5 099 04/11/2023 0.85 .84
B44 - 099 /1172023 0.54 0.84
B45 5 099 01/1172023 .54 0.83
B46 5 0.99 01/11/2023 0.84 L84
B47 8 0.99 0112023 85 .84
B4R 5 .99 011172023 084 0.83
B4Y 8 0.99 01/11/2023 084 .85
B4 5 0.99 02/112023 .85 .84
Bi6 5 0.99 021112023 0.84 0.83
Bi7 3 0.99 03/11/2023 0.84 .84
B3g 8 0.99 03/11/2023 0.84 0.81

Remark @ Accept value of Cp (lest) is 0,84 +0.01
Calibrated by : Approved by :
_ L. Adul Dangklom )
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23M2441
REFERENCE No : 6847]-1

EQUIPMENT

MANUFACTURER

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

PAGE: | OF2

www.qcalibration.com
CERTIFICATE No : 23M2441 PAGE :20F2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL XS105DU
MANUFACTURER METTLER TOLEDO S/N 11264225905
ID No BA 05/50 RECEIVED DATE 10-Mar-23
AIR PRESSURE 1010mbar = 1mbar CALIBRATION DATE 10-Mar-23
AMBIENT TEMPERATURE DGR RELATIVE HUMIDITY 49 9%RH = 10.% RH

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

XS§105DU

1126422905

BA 05/50

USED ITEM

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

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

+

; ATSAWIN Y,

§ 10-Mar-23

i 16-Mar-23

10-Mar-23

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

QUALITY CALIBRATION €O, LTD.

F-GOI0 REV (12

CONDITION OF THIS RESULTS OF CALIBRATION

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

(%}

REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT B2 15843 M23020145 02-Feb-25

o Ld

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

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

2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (2) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20,00 20.00005 -0.00005 0.000067
50.00 50,0001 -0,0001 0.00011
100.00 100.0001 -0,0001 0.00019
200.00 200.0001 ~0,0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
R 4 2 50.0001
3 50.0000
2 5 4 50.0000
5 49.9999
OFF-CENTER LOADING 0.0001

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 MU

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

FOR

NOMENCLATURE VACUUM GAUGE
MANUFACTURER HI-LIGHT
MODEL / TYPE : NA

SERIAL NO. N/A[64-220066-1]
CLID. NO. 212201112

JOB CONTROL NO.  : 220720073201

CUSTOMER : S.P.5. CONSULTING SERVICE CO., LTD.
7501 PHAHOLYOTHIN 24 ROAD., JOMPOL,
CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 20 July 2022 DATE OF ISSUED : 22 July 2022

Repart of colibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Lid.

Calibrated By : Sittipong Pimdee

Calibration Engineer

Approved By : Mongkol Yotsoontotn

Authorized Signatory
22 July 2022

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

to the International System of Units { S1)

Certificate No, Q22073201

F3-011-04/01-12

page 1 of 3 E E
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CALIBRATION LABORATORY CO.,LTD. -3

2010-11,74, 55 Soi Prasert Manukil 28 Yaek 4, Prasert Manukit Rd., Ladphrao. Bangkok 10230 M

Tel. 02-578-03534 Fax: 02-578-2672  www.cal-latoratory.com  E-maltsalediicaHshoratony, com

CLC

Accreditod
mo/me 1roas

REPORT OF CALIBRATION

FOR

NOMENCLATURE VACUUM GAUGE
MANUFACTURER i HI-LIGHT
MODEL/ TYPE ¥ N/A

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

ENVIRONMENT CONDITIONS :

Temperature : (23%2) % Relative Humidity : (557 10) %RH

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

The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd,

REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 744 S/N, 9226007 with Pressure Module Model 700PV4 S/IN, 19298401,

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

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

UNCERTAINTY :

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

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

Certificate No. Q22073201

F3-011-04/01-12 page2of 3
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CALIBRATION LABORATORY Co.,LTD.

2010-11,14, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Menukit Rd,, Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHahorstory com  E-mafisalefcai-taboratory.com -’-, P
“, i CALFILATION ANT

CLC il i e
ACDM-28%4

Acoredited
moAREC 1T0E

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

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

CALIBRATION DATA
CORRECTION OF PRESSURE
STD Reading ( inHg ) Correction ( inHg )
DUC Test point { inHg )

Up Down Up Down
i 0.0 0.0 0.0 0.0
<5 4.6 -4.7 +0.4 +0.3
-10 -9.5 -9.6 +0.5 +0.4
-15 -14.4 -14.5 +0.6 +0.3
-20 -19.4 -19.5 +0.6 +0.5
-25 24.5 -24.5 +(0.5 +0.5
=30 -29.5 295 +0.5 +0.5

Uneertainty of measurement £0.2 inHg
Transmitting fluid : Adr,
Technical Note, k factor 1 kPa=0.2952998 inHg

Note, The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 36 of 54

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

##E End of Certificate ###

Certificate No. Q22073201

F3-011-04/01-12 page3of 3 E E
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CALIBRATION LABORATORY C0.,LTD.

2110-11,14, 55 Sol Prasert Manukit 29 Yask 4, Praserl Manukit Rd., Ladphran, Bangkok 10230

CALIBRATION LABORATORY Co.,LTD.

2/10-11,14, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Manuiit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353+4 Fax: 02-578-2672  www.eatHahorstory.com — E-malsale@eatabocaiony.com

Tel. 02-578-0353-4 Fax: 02-578-2872  www.caHaboralory.com  E-maksaleficaklaboratony, com

CLC CLC

IR0/ IES 17025

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE FACUUM GANGE NOMENCLATURE VACUUM GAUGE

MANUFACTURER . HILIGHT T it

MODEL / TYPE . NA — sk

SERIAL NO. . N/A[64-220088-1] T kg

CLIDNO: b HEAe DATE OF CALIBRATION 26 July 2023

JOB CONTROL NO. : 230723081570 DUE DATE OF CALIBRATION : 26 July 2024
CUSTOMER :  S.P.S. CONSULTING SERVICE CO., LTD.

7 501 PHAHOLYOTHIN 24 ROAD., JOMPOL,

CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 31 July 2023

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

Calibrated By : Sittipong Pimdee

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
31 July 2023

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

to the International System of Units ( S1)

Certificate No. Q23081570

F3-011-04/01-12 page | of 3
(] a5 ]
L
[CIEi -saih

aciecalibration

ENVIRONMENT CONDITIONS :

Temperature : (237 2) °C Relative Humidity : (553 10) %RH

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

The calibration was performed by direct with D Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :
Document Process Calibrator, Fluke Modet 7418 S/N. 8295020 with Pressure Module Model 700PDS S/N. 89404505,

TRACEABILITY :
The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand),

Certificate No. MP-0035-23, Due Date 02 February 2024,

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

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 35%.

Certificate No. Q23081570

F3-011-04/01-12 page 2 of 3
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CALIBRATION LABORATORY CO.LTD. 2. o fan

2(10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rel, Ladphrso, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.eaklaborstory.com  E-mailsalef@catahoralony. com

CLC

Accredited
ISO/IEC L7025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment { ) adjustment
The DUC was exercised by applying a known pressure from its zero to full scale | times. Then 2 series of known

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

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa ) Conversion to inHg Correction ( inHg )
{inHg ) Up Down Up Down Up Down
0 0.00 0.00 0.0 0.0 0.0 0.0
] -15.07 -15.10 -4.5 45 +H.5 +0.5
=10 -32.10 -32.13 -05 -9.5 +0.5 +0.5
-15 -45.20 -40.23 -14.5 -14.5 +0.5 +.5
-20 -66.26 -66.26 -19.6 -19.6 0.4 +0.4
-25 -83.30 -83.33 24.6 -24.6 +H4 +0.4
-30 -100.39 -100.39 -29.6 -29.6 +0.4 +0.4

Uncertainty of measurement + 0.2 inHg
Transmitting fluid : Air,
Technical Note. Conversion factor | kPPa ; 0.2953003 inHg

Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 36 of 54

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

#i End of Certilicate #4##

Certificate No. Q23081570

F3-011-04/01-12 page3of 3
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangburry, Bangplud Banokok 10700 THAILAND.
Tel.0-2435-8800  Fax.0-2433-1679  e-mail:cal-center@sithiphorncom hitp:fwwwisithipharm.com

MSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP120138
Papes 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER.

Model : LAMBDA 25

Serial Nu.: 501814123010

1D No.: 5P03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found ; GOQD

Customer ; 5.P.S. CONSULTING SERVICE C0., I.TD.
7 801 PFHAHOLYOTHIN 24, PHAHOL YOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND,

Luoeation : ORGANIC LABORATORY IV

Ambient Temperature : {244+ 5 ) °C

Relative Humidity : ( 601+ 25 ) %

Received Date : 30 AUGUST 2022

Calibration Date : 30 AUGUST 2022

Date of Essue :

Calibrated by :

11 AUGUST 2022

Nathakom Pisutpaisan

Approved by :

{ Thanakul Petchurai )

This certificate is issued in accordance with the requiremnents of ISOAEC 17023 standard, may not be reprodoeed

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

SITHIFPORN, SITHIPORN ASSOCIATES CO.,L'TD.
CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : SP22018
Job No.  : VO65SPO008
Pages 1 20f3
Caitbration Method :

This instrument was calibrated by using on-site calibration procedure In-hovse method : CP-5r-01

1

The calibration procedure to direct nent wav

solution, Photomettic accuracy by using absorbance standard filter and absorbance standard solution

The calibration procedure used was based on ASTM F275-01, ASTM E%25-02

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

gth accuracy by using wavelength standard

Material Ref. type Ceil serial No. Cert. No, Due Date
Holmium liquid RM-HL 29706 %7569 1371002022
Didymium liguid RM-DL 28912 87588 151002022
Neutral density filter RM-IN2N3N 13877 87600 15/1¢p2022
Patassium dichromate solutions  RM-02{4060810 14204 §7614 16/10:2022
Potassinm Lodide solution - KI-0701-001 CI-0090-22  05/04/2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3,1 The UK Mational Physical Laboratory (NFL)
3.2 The National Inatitute of Standards and Technology, MIST.
Result of calibratien ; Wavelength Accuracy
{Wiithout adjustment)
Material Certiffed Values of UUC* Reading Error Uncertainty k
Reference Material (nm) {nm} {nm) + {nm} Factor
27813 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RNVi-HL 467.82 467.8 (.02 0.16 2.00
536.56 536.5 -0.06 0.16 2,00
640.50 640.5 0.00 (.16 2.00
74009 740.0 -0.09 .16 2.00
RM-DL 864.94 865.2 0,26 0.i6 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020654



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : SP22018
Job No, : VC655P0008
Pages 1303
Result of calibration : Photometric Accuracy

{Without adjustment)

.o Wavelength Nominal Certifled UUC* Reading Error Uncertainty k
Material {om} Filter SN Ahszorbance {A) Absorbance (A)  {4) = (A} Factor
29360 Lo 1.0524 1.0539 0.0015 0.0028 2,00
N 440.0 29914 0.7 0.7454 0.7459 0.0005 0.0029 200
g 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
= 29360 1.0 .9822 0.9810 (L0012 0.0028 2.00
éh 546.1 29214 0.7 3.6962 0.6960 -0.0002 0.0028 200
fn 29381 0.5 0.5076 0.5070 ~(LO0OE (.0029 2.00
?l; 20360 1.0 1.0221 1.0202 (L0019 0.0028 2,00
a2 580.0 29914 0.7 0.7238 07230 -0,0008 0.0029 2.00
g 29331 Q.5 0.5364 0.5360 -0.0004 0.0031 2.00
ZE 29360 1.0 0.9751 0.9732 .0019 0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 L0010 0.0029 2.00
29381 0.5 0.5214 0.5210 H.0004 0.0032 2,00
Material Wavelength  Solution Certified UUC* Reading Erxror Uncertainty k
{(nm) (mg/l) Absorbance (A) Absorbance (4)  (A) + (A) Factor
E 20 0.2436 0.2419 -0.0017 0.0101 2.00
] 40 0.4905 0.4855 -0.0050 0.0115 2.00
g 2350 60 0.7453 0.7388 -0.0065 L.a0G67 2.00
I R0 0.9920 0.9839 Q0081 0.0071 2.00
E 100 1.2487 1.2414 .0073 0.0073 2.00

UUJC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode (.1 nm

Resolution of Photometric Mode  0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Senting Transimission T(%} Absorbance{A)
Measurement Mode Wavelength, Absorbance 0.0107 39886
Wavelength Scan 1100 nm-194 nm *+3pecific Acceptance :

Scanning Speed 7.5 nm/min Transmission = 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light nol 1181 Accredited

Band width{Wavelength} 1.0 nm

Band width{Vis) 1.0 nm

Band width{Uv) 1.0 npm

The reported uncertainty is based op a standard uncertainty mutiplied by a coverage factor k,
providing a level of confidence of approximately 23%

End of Calibration Certificate

QF-T312-04-4-020664




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

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

Cert. No. : SP23016
Pages 1of3

Calibration Certificate

Equipment :

Manufacturer :

Model : LAMBDA 23

Serial No.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found :  GOOD

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

7 SO PHAHOLYOTHIN 24, PHAHOLYO
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : ORGANIC LABORATORY IV

Ambient Temperature :

Relative Humidity :

Received Date : 30 Al ]

Calibration Date : 30 AUGUST 2023

Date of Issue : 31 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan
Approved by :

( Thanakul Petchurai )

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

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
GEinclatee= CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VCo6SP0014
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-5P-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometri¢ accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on A 75-01,ASTM E925-02

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

Material Ref. type Due D
RM-HL 01/11/2024

RM-DL 28 02/11/2024

' lter RM-1N2N3N 13877 03/11/2024
dichromate solutions ~ RM-0204060810 14204 02/11/2024

g KI-0701-001 08/04/2024

3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology NIST.

(Without adjustment)
Material upe” ing
(nm)
278.3 %
0.16 2.00
RM-HL 0.16 2.00
0.16 2.00
0.16 2.00
0.16 2.00
RM-DL
865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ORISR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration : Photometric Accuracy

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :30f3

(Without adjustment)
Wavelength _. Nominal Certified UUC* Reading Error Uncertainty k
S (nm) ARIESN Absorbance (A)  (A) +(A) Factor
20360 1.0 I 0.0047  0.0031 2,00
N 440.0 29914 07 0.0032 2.00
2 29381 0.5 0.0032 2.00
§ 29360 1.0 2.00
= 546.1 29914 0.7 2.00
E 20381 05 0.5073 2.00
Z 29360 1.0 1.0222 ]
é 590.0 29914 0.7 0.7237 0.7234
g 29381 0.5 0.5361 0.5360
= e 29360 1.0 0.9753 0.9775
635.0 29914 0.7 0.6910 0.6910
29381 0.5 0.5211 0.5210
Msterist {EERSEEEiuton  Certied  UUC* Reading Errer |
(nm) (mg/l) Absorbance (A)  Absorbance (A) _ (A)
s 20 0.2422 0.2462 2,00
Z 40 0.4866 0.4900 2,00
g 235.0 60 0.7414 0.7390 2.00
z 80 0.9858 0.9871
Z 100 1.2442 1.2480

UUC* = Unit Under Calibration

Condition of this result of calibration :

Resolution of Wavelength Mode :
Resolution of Photometric Mode  0.0001 A
Parameter Setting

Measurement Mode Wavelength, Absorbance
Wavelength Scan 1100 nm-190 nm
Scanning Speed 7.5 nm/min

Data Pitch 0.1 nm

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

Model Lambda 25 8/N 5018141230

Stray Light** UUC* Reading at 220 nm

Transimission T(%) Absorbanee(A)
0.0111 3.9564
**Specific Acceptance :

Transmission = 1.0 T(%), Absorbance = 2.0 A
*Stray light not TIST Aceredited

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

QF-TS12-04-4-020664

End of Calibration Certificate
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Personul Pump Calibration Report

Calibration Method @ Dry Cal Primary Flowmeter

—

Muodel | Defender 510-H

54N 1138164

Calibration Method { Dry Cal Primuosey Flowmeter

Mudd : Defender S10-H

8/N 1136164

Environmental Coaditions

Environmental Conditions

Temperaiure ; 25 e
Pressuro . 1010 rmbar
Personal Pump Data Culibration Duta

Thost Rate ot/ eoie) Value From Calibration Curve

Mo Brand Mudel Seriul M, Dafe Setiing Actual () std.}
1 2 3 1 2 3 ¥ R°
HO1 SKC 224-PCXR4 | 262101 04 /04,2023 1,000 1,500 | 2000 204 2,008 LOUSN ~ T.687 1.000
BOZ SKO 224-PCNR4 | 626166 04/04/2023 1,000 1,500 | 2,000 1,004 1,008 10108 - 19,866 2509
U] KO 224-PCXRA | 61206E 07/04/2023 1,000 1,500 | 2,000 285 2,001 1.007x - 13,684 1.000
Ho4 sKC 2Z4-PONRA | 602804 0E 7042023 1,000 1,800 | 3000 298 1,894 0.989: — 1611 1.000
Boy SRC 224-PCARY 612683 770472023 1,000 1,600 2,000 1,002 2,004 1.014x - 24.856 0.999
Bog SKO 224-POXRA 162188 07040023 1,000 1,500 | #ooo LT 2,066 10120 - 21,589 R
BoT SKC 224-PCKRA | 02E262 0404740 1000 1,500 | 2000 287 1,880 0.9945 + 1404 1.000
16 SKC 224-PCHR4 | 026100 04s04/2023 1,000 1,500 | 2,000 1,001 4,008 1018 - 27,137 LELE
Bog SKC 2DA-PCXRA | 826478 D6 /040023 1,000 1,600 | 2000 287 1,094 0.994x + 1368 1,000
BL0 SKC 224-PCXR4 | 001980 430402023 1,000 1,500 | 2,000 293 2,005 1.013x - 28,979 10040
Bl1 SKC 224-PCXRE | 564315 10/D4/2023 1,000 1,800 | 2,000 295 1482 1,008 L.ODZs — 7.258 1004
812 SKC ZZA-POXRA | 034686 047042023 1,000 1,600 | Z000 ooz | 1504 2,001 10085 - 17.608 D
By SKC 224-PCXR4 | 602073 04/04/2023 1,000 1,500 | o000 aa7 1,501 2,000 1.004x - 7834 1006
BLd SKC 224-PCKR4 | 626313 03/04/2023 1,000 1,500 | 2000 @87 1,482 1,991 0.996x « 1,609 10040
6 SKC 224-PCKRA | 626474 07042023 1,000 1,600 | 2000 1,008 | 1,509 2,006 10135 - 15,245 0.699
Bib SKC 224-PCXRA | 6RG4TT 03/04/2023 1,000 1,500 | #2000 EES] 1,500 7,008 1.611x - 92,132 D.Bas
BT SKC 294-PCXR4 | 626860 4/04/2023 1,000 1,500 | 2,000 EE 1,483 1,988 1.000x - 4.627 Lo
B8 SKC 224-PCKRA | GBI4E4 04/04/2023 1,000 1,600 | #,000 1,001 ADE 1,002 1.010x - 21,170 n.891
Bie SEC 224-PCXR4 | GR1G8S 04/04/2023 1,000 1,500 | =000 94 1,504 2,000 1.006x - 10.484 1004
B20 SKC 224-PCHR4 | 681587 037042023 1,000 1,500 | 2,000 @a1 1,602 2,000 1016y — 36,102 058
B21 SKC 224-PCXR4 | 681531 047042023 1,000 1,600 | 2,000 204 Ja01 1895 1.001s - 5,153 1.000
B22 SKE 224-PCXR4 | 691654 0704 /2025 1,000 1,600 | 2000 1,000 1,508 2,004 1.014x - 15574 n.998
B2a B 224-PCXR4 TeE3ILd Q50472023 1,000 1,600 2,000 290 4308 2,004 1.013x - 33.684 1.000
B4 KL 294-PCXR4 | 625363 037042023 1.000 1,500 | 2000 1,008 1,603 1,888 10095 - 16.647 0,999
Bas SKe PO4-TCXR4 | TER4ES 07/04/2023 1,000 1,500 | 2000 1,008 1484 7,000 09878 « 5,404 1000
H26 SHE 224-FCXR4 | 796479 077042023 1,000 1,500 | #2000 1,001 1,50 1,984 0,385+ 5.564 1.000
B27 SKE #24-FCXR4 | 691673 0470472023 1,000 1,800 | 2000 95 1,505 2,004 L0135 - $5.081 0,938
Bi2E KL $24-TCXR4 | 881570 04/04/2023 1,000 1,600 | 2,000 1,008 4501 2,001 1010y - 18,828 0,938
B2 | SKC 224-PCXR4 | 626472 080442023 1,000 1,500 | 2000 1,001 1,498 7,000 0.899x ~ |.831 1,000
B30 SKC 224-PCXR4 | 691489 04/04¢2023 1,000 1,500 | #000 1,008 1,607 2,008 1008y ~ 13936 0898
B3l SKEC 224-PCXRA 681508 070442023 1,000 1,600 2,000 B4 1,494 148t 10043 - 9.650 1.000
Bag BKC 234-PCXR4 081667 10/04/2033 1,000 1,500 2,000 a9y 1,504 3,001 1.013x — 36.542 [ %0:1]
Bas | SKC 224-PCKR4 | 081756 05/04/2023 1,000 1,500 | 2,000 EEE 1,498 1,892 DRgEx -~ 1,121 1.000
nag SKC 234-PCXRA 612062 07/04/2023 1,000 1,500 2,000 1,002 1,503 £,003 1,008 - 14.753 0.904
B35 SKC BE4-FCXR4 | 6O26EZ 05/04/2023 1,000 1,800 | 2,000 991 1,497 1,156 LOD3x - 11,386 1006
B3§ SKC 224-PCXR4 66164 05 /04,2023 1,000 1,500 2,000 237 1,435 1.988 1.002x - 5.087 1800
Ba7 SKE #24-FCXR4 | d26256 07/04/2023 1,000 1,500 | 2000 93 1,605 1,996 1012 - 27,161 0884
Bas SKE Z24-PCXRA | 828107 07404 /2083 1,000 1,500 | 2,000 098 1,493 1,097 1, 003x - §615 Lo
Bay SKC 224-FCXR4 034637 1040448023 1,000 1,500 2,000 1,003 1500 2,003 1.013s - 23125 0.899
B0 | ske EZ4-FCXR4 | 788349 0770442023 1,000 1.500 | %000 294 1507 1,858 3 and Zoso
Approved by -
LMz, Adul Danghiim | ]

Temperature 2 25 + a3 'c
Pressure . 1010 £ 15 mmbar
Personal Pump Thatn Calibration at
Flow Rate (md/min)

Value From Calibration Curve

P Tramd usleel Serinl No. e Setling Actual (€ st}
1 2 3 1 2 3 ¥ w
B41 SKC 224-PCXR4 612669 07 /04,2083 1,000 1,800 2,000 a9y 1490 1,891 0898y - 1,308 1.000
B4z SKC 224-PCXR4 BZE041 10/04/2023 1,000 1,600 2,000 1,006 1488 1,092 0988 « | 4.22] 1,000
B4 SKC 424-PCXR4 034636 07/04/2023 1,000 1,500 2,000 1,001 1,503 1,993 0.992x + 8,810 1.000
Bd4 SKC 224-PCXRE 529341 10/04/2023 1,000 300 2.000 1,000 1,499 2,006 1.008x - 14,358 1.000
B45 SKC 224-PCXRE 529594 104042023 1,000 1,500 2,000 293 1,506 1,987 0.980x + 12.580 1.000
B4s SKC 124-PCXRE GEGT4E 05 /042023 1,000 1,800 2,000 aai 1,802 2,000 1018 — 96802 LR
B47 ERC 224-PCXRE BEBT4T 07/04/2033 1,000 1,500 2,000 298 1,501 2,002 1.014x - 27.552 0.808
B4E FKC 224-PCXRE BEBTER 10/04/2023 1,000 1,500 2,000 o8 1,493 1,686 0997 - 0,359 1.0040
B4g SKC 224-POCXRE BAGTAD 05:/04,2023 1,000 1,500 2,008 1,007 1,501 2,007 LO011s = 19,156 0.598
B50 SKC F2a-PCXRE 500400 07 04s2023 1,000 1,500 2,000 1,004 1,435 2,004 1000 - 1,863 1.000
B51 SKC 224-PCXRB E00383 04/04,2023 1,000 1,500 2,000 a8y 1,502 1,988 1.008x — 31.3232 0998
B&2 SKC 224-PCXRE D931ES 05/04/2023 1,000 1,500 2,000 293 1,493 1,895 L0008 - 6106 1.000
B53 SKC 284=-PCXRE TOTETH 05042028 1,000 1,600 2,000 1,000 1,498 2,002 1.009x — 18883 0.990
B34 SKC 224-PCXRI 508821 05/04/2023 1,000 1,600 2,000 286 1,600 2,001 1.018x — 32.482 0.999
Bas SKC 224-PCXRI GIOTIO 10/04/2023 1,000 1,500 2,000 998 1,487 1,992 0.986x — 0,181 1,000
B56 KO 224-PCHRS 611450 05:04/2023 1,000 1,600 2,000 1,003 1,501 2,003 1.005x ~ B.OB1 1.000
B57 SKC 2E24-PCXR3I 510798 05/04/2023 1,000 1,600 2,000 999 1.480 2,000 1.001x — 2,820 L.D04%
B56 KO 224-PCXR3 509852 10/04,2023 1,000 1,500 2,000 1,002 1496 1,998 1.00x — 15522 0.884%
B5S RO 224-PCXR3 L9863 10/04,2023 1,000 1,800 2,000 ea8 1501 1,986 0.996x + 4.471 1000
Beo SKC 224-PCXRI 512658 07/04,2023 1,000 1,500 2,000 1,003 1499 2,004 1.005% - 9.971 LD
B&1 SKC 224-PCKRI 503015 104042023 1400 1,500 2,000 aan 1,488 1,884 LT - 15,804 L.ooo
BEZ SKC 2E4-PCXR3 505875 10/04,2023 1,000 1,500 2,000 1,001 1,495 1,887 1.000x - 4.802 1.000
B&3 SKC 224-PCXR3 511432 0T/04r2023 1,000 1,400 2,008 a3 1,500 Z,000 L018x — 32,709 0.993
BE4 SKC 224-PCXRI 50B302 05/04/2083 1,000 1,504) 2,000 B98 1,481 1,887 0888 + 9.855 1.000
BES SKC 224-PCXR3 508310 10/04/2023 1,000 1,500 2,000 998 1,500 2,005 1,013 — 20,586 1,000
BES SKC 224-PCXR3 BDSBSL 10/04/2023 1,000 1,600 2,000 1,000 1,497 1,892 0.890x + 10.612 1000
B&7 SKC 224-PCXR3 506295 07/04/2023 1,000 1,500 2,000 293 1,606 2,002 1.007x - 13.889 1.000
BEE SKC 224-PCXR3 505BT2 05/04/2023 1,000 1,500 2,000 288 1,488 1,997 0.898x - 1,743 1,004
B&Y SKC 224-PCXRE GOSBATS 04:04/2028 1,000 1,500 2,000 1,004 1,502 2,002 1.008x - 16807 0.804
BTO SKC 224-FCXRI 510623 05:04/2023 1,000 1,600 2,000 G994 1,508 1,998 1.004x — B.846 1000
BTl SKC 224-PCXR3 508367 10/04/2023 1,000 1,500 2,000 B[94 1,303 2,003 LO011x — 23,544 0.999
B72 SKC 224-FCXR3 506977 10/04/2023 1,000 1,600 2,000 1,008 1,493 1,988 0.968x + 15.209 1.000
B7E SKC 224-PFCXR3 512606 G5/04/2083 1,000 1,500 2,000 1.000 1,604 2,004 L008x — 14,5006 1.000
B74 SKC ZE4-PCKRD 505993 05/04/2023 1,000 1,600 2,000 697 1,497 1,888 1.001x - 7.514 1.000
B75 SKC 224-PCXR3 5089820 07/04/2023 1,000 1.500 2,000 a97 1,496 1,588 0897 + D195 1.000
BTG SKC 224-FCXRI 508811 05042023 1,000 1.500 2,000 285 1,488 1,898 1.004x = 11212 1,000
BIT SKC ZE4-PCXREI SDB301 10/04,2023 1,000 1,500 2,000 1,003 1,502 2,004 L0138 = 23811 0.99%
B7E SKC 224-PCXR S 510677 U4/04/2003 1,000 1,500 4,000 987 1,808 2,000 LD0Tx - 16413 0.989
BT SKC 224-POXR3 510820 10/04,2023 1,000 1,500 2,000 468 1,485 1.883 0,888y — 1,232 ].ﬂl)D_
Calibruted by ¢ Approved by ¢ —|
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Persanal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defendar 510-H

S/M : 136164

Enviranmentsl Conditions

U3YM 104.1.124. ABUTaRN Wwasid e

£5.P.5. CONSULTING SER
7 24 o i

VICE CO., LTD.
waadng nyumna 10800
7 Sol Phabolyatnia 2, Phanolyeitin Rd., Jameol, Chatuchak, Bangkok 10800
el (662) 933-A370-77. Fan : (662 ) 5139221 E-mal ; salmBSpacon com.. wamapsean com

Personal Pump Calibration Report

TP, Pl il g 1

Temperature 5 P | Yc
Pressure 01y =4 L mmbar
Personal Pump Data Calibration Data
Flow Rate (i
New Brand Madel Serial No. Date Setting { Lm"‘ih.lal {0 std) e b
1 2 3 1 2 3 ¥ i
BO1 SKC 224-PCxid 263101 0072023 1,000 1,500 2000 092 1,495 1,986 100te - 4512 L1000
B SKC 220-PLEAD 626168 Q3072023 1000 1,500 2000 1002 1508 1,099 1.009x - 20101 bl
BO3 SKE 2HPCRRY &12968 1072023 Lo 1,500 2 995 1093 15899 10051 - 12388 LO0%
B4 SKC 2HPLARS EORR04 05/07/2023 roob 1500 2000 999 Ls01 1,992 (1558 - 0000 L0
BOS K Z2G-PLXR 812693 O3/0T2023 Lood 1,500 2,000 1002 1,498 2,000 L030s - 20,400 099
BOG S0C 224 PR 262186 050772023 100 1,500 2,000 999 1,508 2,004 1011x - 20811 LO00
Bo7 HC -POARA 626252 104072023 1,000 1,500 000 Lk 1090 1,993 Q5 = 0.39F 1O
Boa E ZR0-POXRD 626100 GTAOT/2003 1,000 1.500 2000 1,002 LA5E 2505 LO13 - 26473 1959
BOR MO 220-PUXAL G264TS 05/07/2023 1,000 1,500 2000 L] LAgw 1591 G895 & 1797 L00g
B0 K F20-PCXRAL 091950 OtvTvEies 1,003 1,500 2000 ] 1501 1398 1.017x - 36784 LEE
a1l SR 220-PLRRE 564315 10T 202 1,000 1,500 2000 W5 1,489 1997 1,003k - 8,260 LO0G
Bi2 SHE 220-PCXRY 034656 0772023 1,000 L300 2009 1002 L5 2003 1.004x - 7,152 1000
B3 SHE 220-PCHAL H02073 1,000 1,300 2004 Gt 1,459 1,956 1.000x - 3092 1000
Bia L 224-PCXRL 626313 0102023 1,000 1,500 200 998 1,851 1,287 0991x + B312 1000
Bis SKC 220-PCRHY 6264740 DT/ 2023 1000 £,500 200 1,000 1,500 2,003 1005 - 17930 G599
Bl6 SKE 220-PCXRY 626477 DAAT20Z3 1,000 1500 200 993 1,502 1959 1018 - 31373 0.699
BLT SHC 220-PCXRY G25BE0 D07/ 2023 1,000 L500 2000 996 1,893 1,969 0,200k - 0904 1000
B1d SKE 220P00PA 651084 0AT/2023 1000 1,500 2000 1,008 1,499 1,95 1.006x - 17.890 0.599
E1% SHE 224-PCARA 551599 040772023 1000 1500 Ee] 992 1,501 1,557 1.005x - 10,091 1000
B2g SHC 220-PORRS 591587 O3GT2023 Lok 1500 2m0 990 1502 1,988 1008 - 21898 1600
821 o 220-PCRRG £91531 10/07/2025 1,006 1,500 2,000 992 1476 1,503 1.000x - 11272 1000
622 SHC 220.PCXRR 691450 0507/2003 1,000 1,500 2,000 1,002 1,500 2,002 111x - 21101 599
823 ST 220-PCxRE TOE39Y 10070 LO0g 1,500 2000 092 1,505 2,000 0T - 33720 0000
824 SHE Z20-PCRRA 626363 DE/07/2023 100G 1,500 2,000 999 1,501 1,997 1003 - 5933 1000
B35 SKC 224-PCXRY T9BAES 10/07/2023 1,000 1,50 2,000 1,000 1,491 1,598 0996 + 1639 1000
HZh SKC 224-PCHAL TURSTY 04/07/ 2023 1,000 1,500 2000 5% 1498 1991 0993 + 6,351 1.000
877 SKC 229-PCKAN 491673 LOOTA023 1,000 1,500 2,000 753 1502 2,000 1015 - 32306 0559
Bz8 SKC 224-PCKR4 EILETH DD/ NS 1000 1,510 200 1,002 1458 1096 1006x - 12188 1000
B2 SHC 220-PCHAL 426472 04/D7/ 2022 1,000 1,500 2000 559 1,456 1,998 1002 - 471 1000
B30 SHC 22a-PCEAL £31063 DU/DT/2023 1,060 1,500 2001 1,003 1,508 2000 1002 - 7.722 0598
B31 SKC 224-PCXAL 691509 100742023 100 L2000 2003 91 LATS 1995 0959 - 10308 1000
32 SHC 220-BCKAL 091567 DEAT202E 1,060 1,500 Z000 30 1,501 1998 10115 - 24321 1.000
B33 SHC 2ZBPCHRG 091756 DSOS 1,000 1,500 2000 592 1A% L1990 0.571x = 4878 1000
B3d SKC 23a.pCxRa 612962 DT/0TL2023 1000 500 2000 1,001 1A% 2,000 1.008x - 14560 0598
B35 SKC F28-PCNRA (687 08/07/2023 1,000 L300 20K 292 1887 1990 1002 - 2742 1000
as6 NC 220-PCXRE G26164 05407/2023 1000 L300 2000 55 1456 1999 LODM - & 056 1000
a7 SaL F20-PCERA E26056 3072005 1,000 1,500 2,0 993 1.505 s 1,005x — 13443 Loo0
838 ST 224-PCXRA 426167 030720 1000 1,500 2,000 936 1,486 1,996 1.001x - 3347 1000
B39 ST 220-PCHRA 033537 10/072023 1000 1,500 2,020 1008 1409 1999 1008w - LRS00 0.9
840 SKC Z20-PCXEE TIE3AE DADT A0S 1400 1,500 2,000 932 1,504 1997 10134 - 75.090 0559
Calibrated by : #pproved by

Calibration Mathod : Dry Cal Primary Flowmetsr —l | Madel : Defender 510-H SN : 136164 J
Environmental Caonditions
Temperature 25 ESS. Yc
Pressure 1010 + 15 mimbar
Personal Pump. Catg Calibration Data
Flow Rate (mb/min)
Mo, | Brand Modsl Serial Mo, Date Setting Actual (G sta) Walue Froen Calibration Curve
1 2 3 1 2 3 y [
Bay SKC 220-ACXA4 612669 1VDTR0ES 1,000 1,500 2,000 98 1,085 1,989 0995 + 1833 Ln
Baz SHC 229-PCXAY 625041 1DT/2013 1000 1,500 2,000 1002 1095 1,089 0885 + 1E95) oo
B3 SKE 22A-PCXRY D34636 050772025 1000 1,500 2,000 290 1,500 1990 0.990x + 11,352 1000
Bas SHC 224-PONRE 529341 L0AOT2023 1,000 1,500 2,000 on 500 2040 1003 - 6128 Laon
B4S SHC Z20.PTARE 529504 06/07/2023 1,000 1500 2000 oo 1,500 L9as D.F8Ex « 15093 L0
Bas ST 224-PCRAR 566743 D40T/2023 1,000 1,500 2000 94 1.504 2000 1006 - 18.882 L00d
#ar s 229-PCXRE 566747 DO 2023 1,000 1,500 2000 1,001 150 4,002 1012x - 20.217 599
BLE SHC 220-PCHRE 565753 LOVO7/202 1000 LE00 2000 bl 1,401 1,956 1002 - 11.2%6 1.000
805 224-PCRRE S66TE] 04072024 1,000 1,500 2000 1,002 1,501 2008 L012% - 23,640 €599
B50 SKE 224-PCXRE 300840 10072023 Lo 1,500 2,000 1,000 1,506 2,000 0997 + 1.566 1.000
H51 SHC Z2-PONRA 500363 43772023, 1000 1500 2,000 495 1.010x - 25,408 0599
BS2 SHT 220-PCHAS a93184 10/07/2023 1,008 1500 993 0995 + D.8¥2 1.000
853 ST 220-PCHRAB TOTETD Q52023 1.000 150 1001 1007« - 18 304 0535
254 ST 220-PCHA3 309821 O3T/2003 1,000 1,550 vl 1017 - 35035 0588
B35 SH 220-FCHRY 510710 LO/07/2023 1000 1,50 = 0594 + 2638 1,000
B3é& SKC 22APCERS 511450 o401 2073 1090 1,001 1000 — %108 1000
B5T SKC 220-PCXR3 510758 1040772023 14 596 1.005x - 13675 1000
B58 SKC 220-PCRA3 aCeasz Q5072023 Lo 2,000 997 1.008x - 19.133 0.99%
ES9 SKC 220-PCXA3 S0R862 a/7/2023 1003 2,000 995 1.001x - 5138 1000
B0 SHE 220-PCHA3 512655 08072023 1,000 2,000 1001 1.017x = 25.660 1000
B41 2 220-PCXAY 503915 050772083 1,000 2,000 952 1.00dx - 13785 1009
BEZ SKC 224-PCXAY 505575 D&DT/202% 1,000 2800 Ll 0898 + 0183 1000
B3 SHE 224-FCHRS 511832 DT/ I023 1000 2,000 980 1000 - 28.150 1.000
BEd Sk I24-PCNR3 500302 0340772023 1000 2000 97 0980 + BAIL 1000
B&S SKC 224.PCRRS 508310 10072023 1400 2000 1011 0.9%8x + 0253 0529
o] SHC 224-PCHRY SoRa1 10407/2023 1000 1,500 2,000 1,001 0,587 + 13691 1,000
B&T SKC 224-PTXR3 504205 A0S 1000 1,500 200 S04 1.012x — 20281 1.000
B8 ST 220-PCHRY 5Sosarz Q40T 1002 1,500 2,000 1,040 1,489 1,994 5 - 3757 1,000
Bes SHC 228-PCXRL 5S0B37TS 0a/07/2023 1,00 1,500 2,000 10 898 1598 1.008x - 19635 0599
BIO S ZIG-PCRRI 510623 05/07/2023 1,000 1,500 2,000 291 1.502 1,954 1.001x - 5051 1000
B71 SHT TAPCERS 508367 LvoTioes 1,000 1500 2000 w1 1,508 2000 1016 - 35555 0598
872 SKE 229-PCARAS aETT D5UT202Y 1,000 1500 2000 1000 498 L9z 0993 + 7080 1000
s L 220-PCHAZ 12608 05072023 1,000 1.500 2,000 1000 1,45 2002 1.000% - 7.240 0895
ama S 229-PCRR3 505993 0SMTR208 1000 1,500 2000 595 1,455 1582 Q.590x - 2046 1000
875 SKC 220-PCARD 509820 05072025 ¥ 1500 2000 595 1,455 1989 0995 + & B30 1000
a7s SHL 220-POXR3 505911 A0/07/2033% 1,000 1,500 2,000 997 1,867 1997 1,005 - 10426 1000
877 Sk 220-PCxna S0B301 06072023 1,000 1,500 2,000 995 1,499 2001 1.008x - 21.556 0495
B8 SKD Z20-FCNA3 510677 05/07/2023 1,000 1,500 2,000 a5 1,502 1557 1.012x - 38445 0893
B3 SKE Z2-FCHAS 510520 03/07/2023 1,000 1,500 2,000 351 1492 1592 1.000x - 5,853 1003
Calibrated by : Approved by @
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Personal Pump Calibration Report | I Personal Pump Calibration Report
Callbration Method : Dry Cal Primary Flowmeter —l l oAt Dafardm S0 I N 138158 | | Callbration Methad : Ory Cal Primary Flowmeter | I Model : Defender 510-H S/N ;136164
Eviranrental Canitons Environrnental Conditions
Temparature w S 3 % 'I'::a:ierature 5 fgw + 3 e e
Pressure . lom + 15 mmbar i : #%3 I
Personal Pump Data Calibration Data Fenial bume Osta el
Flow Rate (mbming Flaw Rate {mlfmin} R ——
i | et | Rt S B o ETED Value From Calibration Curve Mo, | Brand | Model | Serlalio, Date Setting Actual (0 std) :
1 2 3 1 2 3 y i I = 2 2 = = 2 3
Bal SKE 228-PLHRY 26211 02/10/2023 1,000 1580 | 2,000 W 19 1,595 GPPin — 5198 1000 2 s O pns e il ol g i s i PN IR 1o
o2 | sk | zaepomd | essies | owtoeses | oo | wsoo | zow | s | sam 0995 - 0,23 1000 =E | 6F L PAGOM (ML | dnioave | e | dwe ool ms | s | e BRI L
ge | e | v | v | o | sen T see s o T e B3 | skc | seecxnd | oaeess | ovaomoss | 1000 | sseo | zooo | ses | vemn | vem 0991x + 2566 1000
B4 re 230 FCKRA 0280 A/ it/zi2s 1,000 1500 2000 1001 \sa2 0,999 - 3961 1,000 B4 SHC 220-PCXRE SE%aa1 07/1¢223 1,000 1,500 2,000 w2 1503 1,958 1.D0% - 23 051 0.59%
e | o | mieon | s | e | 90w ) i | e s | 1 PR o s | s | zzerows | seosse | sonoeoas | weoo | isoo | 2o | teon | tess | 1see | o9ees 100w 1000
Bt e | s e | e o | 5 a1 ——— = s | s | zeaeous | sesms | oanomozs | oo | ason | zom0 | 1ooo | 1se | 1w 1,008 - 15,564 0,999
por | skc | zeeeoums | saezee | oesormes | amen | isco | zooo | 9w 1491 0.995K « 0003 1.000 oA LS ] PAMPOM | Seeri | sentmun | fecd | veb [ a0 | s - ] AR ZRTOF a5
an| oE | menexs | oo | ovipmes | amn | tee | wme | me | 1 g o B8 | ske | zmeroma | seetss | owomoms | o0 | s | o | 1495 | 2000 1005 - 13577 1,000
T s | o R ik |, see| amni] Sme | 1sp P e B | sk 2aepown | seereo | ooz | tmo | nsoo | ze0 | ses tase | poeo 1010% - 2853 o959
B0 | sk | smepoins | omsso | ostneoss | tpon | w0 | 2o | w2 | vams 1,002 - 11,802 1000 0 | S | SwPORe | oowp | ovinaem | Low | 409 | a6 | g9 | us | 1@ | omeixesoln 1o0e
| B | | das | s e o T o | T O BS| | s | sepcre | sooses | onowanss | vooe | tsoo | zem | ws | s | tsve | sooex-zeme 059
812 e 230.FCNFA tansss e — 1000 1500 2,000 1,000 1,098 5007 - 17721 Q095 Bs2 SKC 228-PUXRE 093186 07/0/2023 1,000 1,500 2000 w9q 1,500 19%1 0.996x + 2910 1000
| s | Beeon | s | v | e | | o | i | i R i s | skc | asroxes | vovers | opaoanss | osooo | wsoo | zom | wo | rew | Lews L0 - 335 059
i) s | chvera | aan | wenans | um | G| i | e | e ——— = mie | sk | zaepowm | osoemn | osmomoms | ugen | usme [ zow | e 1459 | 1wms Loz - 30090 0.99
a1s e Z20.FCXR8 626470 e 1,000 150 2000 1000 A 1998 L007x - 16507 0595 B53 SKC 224-PCHA3 310710 O5/1042023 1000 1.500 2000 e 1,453 1,996 0599 - 2301 1.000
M| ke, | mercnn | i | wioms | e | i | 2@ | i L v T e e e msg | skc | aepoms | sussd | esames | veoo | tseo | zeos | e | vamr | uses | veoes- e o0
Bt ke 234.RCXRG e S6r6773 1,000 L300 2000 1,000 | a2 . 0.997x~ 1859 1000 B5Y SHC 22-PCNA3 510798 G4/10/200% 1,000 1.500 2000 i 1493 1994 1.001x - 9175 1030
BiE KL 228-PLHRA 6F1aEs 03402023 1,000 1,500 2000 995 1,054 1,952 1000 - 5493 1000 B3 SKC F2-FLARD 509852 (LT vri) 1,000 1,500 ZE00 1000 1487 1,597 LO09x - 21172 0595
in | ik | warom | wm | e | wwe | mev | wiw | e | s P B3 | skc | axpcxms | sosasz | oeiomnzs | aooo | 1so0 | zoe | w5 | sass | ises 0983 4 2723 1000
820 SKC 224-PEXAS 691587 02¢10/2023 1,000 1500 | 2000 1,001 1,455 1,859 1.010x - 23,222 999 Bea SKE 220-POXRD 512655 07/10/2022 1,000 1,500 2,000 952 1498 1,397 1.013 - 31,879 0595
sn | sic | msoed | ouw | tees | e | om | B [ im o S A et | sk | zeeoies | swes | ovaneoss | owoo | wsoo | zoon | seoe | sse | Lo | toome- mas 09
o] oo | win || eer | aeid | das | e e T s Tam | e S = 862 | ske | empcxms | sesors | obnomoms | wmo | usoo | sooo | e | wee | nem 0.590x + 5 L1000
B23 SKC 224-PCXAR 798393 L@/1072023 1,000 1,500 2,000 L 1498 1,997 1014x - 33810 09% L s i i L L Lam Lang il o3 1500 Laws h003% - 5208 S
520 | sk | eespoxme | smzes | denoemes | amo | 1so0 | zoo0 | tear | tese | zow 1011% - 23676 09 | M M W A I - 00 1o
W | s | ok | wes | feoe | ot | i o | [a | e T il B6s | sk | zaeroms | seso | osawaes | oo | wsoo | 2000 | e | wasm | e 0,995 1381 Loc
B2 e 258-PCHAA - 05107023 1,090 15 2000 a5 192 1590 996K - 1.146 1000 B&E SHC 509861 061072023 1,000 1,505 2000 996 1093 1,585 0992 + 2675 100
wat | s | weapowa | eoer | owawmm | ioon | tsoo | zow | e | iso | 1 T Y bo | skc | zzaecers | sosms | owsemes | umo | uswo | zeo | 1om wme | voose-zisi 0959
b2 | s | odwpoow | e | owsomizs | woeo | usoo | seoo | e | vesr | vess | vooes- ems 1000 Ry S | vespoi | Seomd ) Aoy | e | Aes | s e thp
w5t | sk | amoms | wewe | wnoms | e | e | aew | o6 | e | i P i s | s | ozsemos | saas | oawser | s | umo | aew | ww 1595 1005~ 19,552 099
sw | s | omeroms | emam | oviwzs | 1500 | zoo0 | om | 1as0 | gm0 0.999¢ - 1320 1060 SR [ CHeROPR | e |oo0enn | sow |oin ] a6e | e LT T
831 | ke paapcxs | esnses 03/10/2023 noor | 1s00 | zooo | weor | nasr | yew 1007 - 186,784 0,959 L FRAOARy | Sohsar SR e | Asn0: | oo g} L M S
o3z | sk | asweoems | osmser | odmoemes | weoo | ssoo | aow | wm | vase | sem 1,009 - 22,780 093 | S ) sy | awerr | Wwane | e 1l Aoy | soe 1 @S GAATR- N5 100
838 | sk | asercxms | oorss | osaoaes | vooo | ssoo | aooo | weon | vem | vem 0995 - 01223 1000 3o Lo wsbvode o GUER | dvdsms L LG LB e | g G+ 10 e
A | mC Pl | sume osrinams | so00 | ssoo | zoo0 | osme wson | aeer 1013 - 31362 0898 Be L et O i ssanam | LOW | ned | 2000 | e i) b Sishi L Jo
B3 | sk | seepckee | eoasee | owioeaes | tooo | 1500 | zooo | eom | vass | 1w 0953 - 7157 093 e | o | emeckes | ey | oviegess | oo | ewo | aom | oew | s e 1000
g | s | mevoem | sie | ovaoses 1500 | oo | wss | seer | wseo 09914 + 3501 100 A6 | S | ameoxms | sl | owweors | do00 [ 1sea | 2000 oueeo | s LA e i
Br | o | ceeood | spen | ornoaes 150 | zose | s | ssop | nem 1.000x - 6520 1030 Bl | e | mevcem | stewn | feapds | bow otk apoh | o | s SO 35 el
i3 | s | zamecms | ew | omiosons 1500 | 2o | o | vame | woos 1015 - 35470 0695 B8 | S | 20POKRY | stosr | owigaozd | 1000 | aso0 | 200 | e0r | aase 1007 AR5 098
83 | sk 220PCkRe | omEd 09/10/2023 1560 991 1495 | Lwsa 100K - 12572 1600 L . HeRods | m0%0 DA ool e o i Lo s herci
g0 | sk | soepoxes | wmsw | onpos 150 wg | raer | Lo 1008 - 21 526 D B
= Calibrated by : Approved by
Calibvated by : Appraved by ¢ | ————— ] -
A
o (e, Ak Dangetom) = iN
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Rotwmeter Calibration Report (For Personul Pump High Flow Adjust)

Calibrstion Method @ Dry Cal Primory Flowmeder

Mudel : Defender 510-H

S/N 136164

Calibrution Dutn

Ratameter Data Calibration Data
Flow Kate {ml/min}
Value From Calibration Curve
N, Tramd Musedel Thate Fluw Hute (Reading ) Avtual (1 st}
1 2 2 1 2 3 ¥ »
H-BO1 Dy VFB-65 05042023 GO 1,000 2,000 £06.9 880.3 1674.3 0.989x + 8.271 1.000
H-BO2 (RIS VFB-6G 04/04/2023 500 1,000 £.000 485.3 889.1 18886.1 0.804x « 4,127 1.000
H-BO3 Dwyer VFI-65 07/04/2083 AOO 1,000 2,000 487.5 9E8.1 2008.0 1.003x — 14,485 0982
H-BO4 Diwyer VFD-65 07/04,2023 OO 1,000 2,000 B01.2 1000.3 2006.5 0.997x - LE16 1,200
H-EOS Dnper VFB-65 07/0472023 GO 1,040 2,000 500.7 2999.6 1974.3 0.980x% + 21.307 0,289
H-E08 Drwyer VFB-65 07/04,2023 300 1,000 2,000 EO4.1 986.2 1884.0 1.004x - £.770 1.00a
H-BOT D ger VFI-65 0470472021 500 1,000 2,000 §0¢.3 00,7 20167 1.001s — 11454 1,000
H-BO8 Dwyer VFB-65, DE/04,8023 B00 1,000 2,000 GOU.2 LG 1978.8 0.996x + B040 D299
H-BO9 Diwier VFR-85 07/04,2023 500 1,000 2,000 5044 10074 2010.7 0.883x + 15.276 L.ooo
H-810 Dhwyer VFB-65 10/0472023 &00 1,000 2,000 485.7 1001 8 2009.2 0.996x + 3,858 L.oog
Colibruted by © Approved by
{Mr.Adul Dangklom|
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I Rotameter Calivravion Report (For Persunal Pump Low Flow Adjust } |
[ Calibration Method @ Dey Cal Primary Flowneter I | Mudel | Defender 510-H 5N 136164 ]
Ruolameter Dutn Calibration Dats
Flow Rate (md /imnin)
Valwe From Calibrution Curve
Nk Hrand Mads! Dt Flow Rate { Reading ) Actual (Q s )
1 2 3 1 2 a ¥ ”
L-BO1 Bwyer VFA-21 D5/0472023 &0 100 200 50.3 98,7 198.9 0.880% + 0,853 1,000
L-Bi2 Dwysr VFA-21 04/0472023 B0 100 200 50.8 98,8 198.3 0.005x + 0.858 0,599
L-Boa Dnuryer VFA-2Z1 7/04/2023 50 100 200 50,4 49.6 1078 1.009x - 1,350 1,000
L-B04 Dwyer VFA-Z1 740472023 i} 100 200 488 102.0 2007 1.012x - 0.487 1.000
L-BO5 Ernyer VFA-21 07/04,2023 50 100 200 50.9 988 201:2 0.998x + 1.040 LETE)
L-Bos Drwyer VFA-21 D7/04,2023 50 100 200 508 99,7 202.8 1.009% « 0,150 1,600
L-Ba7 Dy VFA-21 040472023 ) 100 200 48.0 101.2 2005 1.004x ~ 1,38] 1,000
L-Bod Dy 050472023 50 100 200 10,2 102.1 197.7 0.287x + 4,307 1.000
[ Diwyr VFA-21 07/04/2083 50 100 200 BB 99,6 201.1 980 + 2,088 0.908
L-Bi0 Dwyer VFA-21 10,04/ 2023 a0 160 200 i1.0 aa0 2082 1.005x « 0,433 1,000
Calibrated by Approved by @
(Mr.Adul Dngklom ) | ]
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter

Madel ; Defender 510-H

5/N : 136164 |

Calibration Mathed : Dry Cal Primary Flowmeter

| l Model : Geferder 510-H

S/ £ 136164 |

Callbration Data

Rotameter Data

Calibration Data

Calibration Data

Rotameter Data

Calibration Data

Flow Rate (mLimin)
Value From Calibration Curve
T, Brand Model Date Flow Rate (Reading) Actual (0 std)
L z 3 1 2 3 W 3

HAtL Dwyer VFB-65 JEN7/202Y 00 1,000 2,000 sb1.2 w30 19787 09954 - 3855 0599
HADZ Dviyer VEE-5S 05/07/2023 500 1,000 5015 . 19867 1000 - 2020 1000
HA | Dwyer VFB-£5 0TS 500 1,080 5012 w93 | 19957 05924 + 3,87 1om
H-RDG Drryer VFE-55 10/07/2023 500 1,000 2o Que3 w912 20143 1.006x - 10,883 1000
H-ADS Dy YFE-63 OEA0T/2022 500 1,000 2,000 asa.1 s 19687 1.002% - 4,676 1.009
HAOn | Owyer VFE-65 DET/2023 500 1,000 2,000 5047 wat | 1906 0,998+ - 1.539 0899

Flowy Rate (ml/mind
Value From Calibration Curve
Mo, Brand Model Date Flow Rate (Reading) Actual {0 st}
1 H 3 1 2 3 ¥ i
H-E01 Dwyer VFB-63 0440742023 By 1,600 2,000 S05.2 P91 15747 0990« + 7.225 1000
HE02 Dveyer VFB-85 10772023 500 1100 2,000 4956 96 1990.1 0995¢ + 2972 1O
HB03 Dwiyer MRS 0112023 EL 1,000 2,000 497.1 9898 20076 1.002% - 12719 (e
HE0d Dweyer VFBG5 06/07/2023 50 1,000 2,000 5003 $99.5 20004 0996 - 1709 1000
HB05 Dviyer VFB-85 01A7/223 =00 1000 2,000 4.y w07 16723 0582k + 17.213 [
HeEDS Dwiyer VEg-5a 08012023 50 Ldoo 1,000 3040 991 1581 988 4 B 755 1000
H-B07 Dvyer VFE-85 04/07/2023 500 2,000 589.4 20187 0995 - 0450 1000
H-B08 Dveyeer VFR.E5 05/ 0T/2023 300 1,000 2,000 awe 2 a1 L9TT.8 Q993x.+ 2247 999
H-BOE Dyer VFB-65 07/07/2023 500 1,000 2,000 5040 woas | 20081 0991k + 16313 1000
H-B10 Dviyer VFB-65 10742023 500 1,000 000 4957 993.0 20116 1,000 - 1,520 1.000
T
Calibrated by : Approved by :
(e Acdul Danghlom] T |

Catibrated by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)
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Calibration Method : Dry Cal Primary Flowmeter |

Hodel ; Defender 510-H

SN ;136164 |

Callbration Data

Retameter Data

Calibration

Data

Flow Rate (ml/min}
Value From Calibration Curve
Mo Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R
HBo1 [ VFB-65 02/10/2023 500 LODG 2000 500.1 9927 19756 0.593% + 1560 1.000
HEZ Drwvyer VFB-65 CEO/2023 500 1,000 2000 503.6 989.1 15831 0.591x + 6131 1000
H-803 Dwyer VFE-65 02/10/2023 20 1,000 2,000 4981 Wik 20068 0,995k - 9214 0,859
H-B04 Dwyer VFE-65 04/10/2023 500 1,000 2,000 5023 581 HOXT 1000x - 2013 1000
H-BOS Dwyer VFE-65 031042023 S0 1,000 2,000 agrg 9891 19715 0.981x + 16,001 0999
H-BO& Chwayer VFB-65 05/10/2023 500 1,000 2,600 499.3 9959 197%.0 0.988x + 11304 1000
H-BUT Dwayer VFE-65 08/10/2023 500 1000 2,000 951 9958 19913 0.997x - 1.222 1000
HE0E Dwver VFE-G5 05/10/2023 500 1,000 2000 007 9957 19758 0.990% + 5.555 1.999
H-BOB DOweyer VFE-65 g3/10v2023 500 1,000 2000 969 998.5 19790 0FE%e+ 10,735 1000
H-B10 Duwsyer VFB-65 07104023 500 1,000 2000 1534 9973 20066 0.0%8x - 1L0A2 1.000
Calibrated by Approved by |
(e Adul Dangkiom) =

[Mr.Aful Dangklom)

‘?,q* . ‘.9"’ T 5o Phahotyoinin 2. Praholyolhin Rd. Jompol. Chaluchak, Bangkok 10900
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| Rotameter Callbration Report (For Personal Pump Low Flow Adjust)
I Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H N 136166
Rotamater Data Callbration Data
Flow Rate (mUimin)
Value From Catibration Curva
Mo, Brand Modet Date Flow Rate (Reading) Actual (Q std)
1 2 3 1 2 3 y R
LB01 Owyer VEA-21 02102023 50 100 200 502 1003 2026 0997x + 0475 1999
L-B02 Dwyir WFA-21 03/10/2023 50 100 200 505 5855 2011 1008x - 121 1,000
L-B03 Dwvayer WFA-21 0271072023 50 100 200 501 1007 200:2 1.607x - 1.206 0999
LB0d Dvayer VEA-Z1 Da/10/2023 50 100 200 504 9595 2019 1.008% - 0142 1000
L-805 Deryer VEAZ1 031002023 50 100 200 aa7 0Lt 1977 09975 0218 1000
L-B05 Dvyer VFA-21 05/10¢2023 50 100 200 503 1015 001 1.003x - 0:332 0.59%
87 Drwyer VFA-Z1 04/10/2023 5 100 200 50.9 1004 2024 0.590x + 2441 1.000
L-Bid Dwyer VFA-21 05/10/2023 L] 100 20 50,7 99.8 1979 1.005x - 1383 0995
LB Dhoryer VFA-21 031042083 L] 100 200 502 1003 2030 1.007% + 0375 1000
L-B10 Dneyer WFA-Z1 07/10/2023 50 100 20 495 454 2003 1.009x - 1.182 1.000
Callbrated by : Approved by !
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Calibration Report
Mon-Dispersive Infrared CO Analyzer

Date : 04 August 2023

s

ok 10000
Aavi T (G R0GATNTE P - (667 EYVAL vl sakspmine . g cam
Callbration Report
Mon-Dispersive |Infrared CO Analyzer
Date : 03 July 2025 Brand ; Madel :
Callbeator (Dilution System)
Brand APy | todel + 700
Last Cal, Date 06 Seprember 2022 | Serial Mo, 421
Aeference Standard Gas
Standard Gas Carbon Manoxdde (00} [ Cylinder o, Di96005
Certifled Date ;16 Apil 2022 | expied pate s 15 hpen 2026 | Cylinger Conc 4570 ppm
Calibrating Canditian
Pressura 101 mrnba+ Temp. bt 3 % AH
Calitsration Setting
Span Initial Peading [Before Adj), FEM Final Reacling {After Ad) ) PPA
521 Point Expecied Concentration Analyzer Respanse i Analyzer Response
Zerg o 011 - 1]
0 Span 40,00 4006 0.150 1000
APl Model 300E CO Analyzer Check List
Parameter Observed Value Units MNorminal Rangs
ange 50 PP 0-1000 gpny
Stability 0.0 (sl « 1 ppn With Zera Alr
L0 Measure 0152 my Z509-8800 mv
CO Refesence agar.7 my 2500-0800 m\
Megsure/Refarsnce Hatlo 1.1E0 1.1-1.3 WiZero Ar
Sample Presiure 28.7 In-Hy-A ~2"« Ambient Absclute Pressure
Sarmple Flow L CCMIn B0+ 10%
Saniple Temperaturs 485 % 080
Bench Ternperature 4832 e 48,3
Wl Termperature 484 % 682
Box Temperaturs 307 e Ambsnt Temp+ 7. 10
Photo-Drive my 250 miv fo 8753 my.
Slope 1003
Ciffsat 0203
Callbrated by ; Appeoved by

iMrAdul I'.\ar'gl.lurr.:“

No. Serial No. Tz
Catibratar (Dilution System)
Brand APL Model o
Last Cal. Date 06 Septamber 2022 Serial Mo 421
Reference Standard Gas
standard Gas Carbon Monoside (CC) Cylirder No 196045
Certified Date L IG ARl 2022 Expired Date 1 15 Apil 2024 Cylinder Canc 4,570 ppm
Calibrating Condition
Pressure mmbar Temp 245 b % AH
Calibration Setting
Span Init {Befora Ad) ), PP Final Reading [After Ady), PEM
Set Point ected Concentratian Anglyzer Responie Lo dnalyrer Besporse
Zera 1] 010 o
€0 Span 39.95 {0,125 40.00
APl Model 300E CO Analyzer Chack List
Parameter Ohsarved Valuz Units MNomiral Range
Rarge 50 PP €-1000 ppm
Ctability 0.0 PEM 1 ppm With Zera Air
O Measure 40182 my 2500-4800 mv
00 Reference 3048.3 iy 2500-4800 mV
Measure/Raference Ratio 1179 11-1.3 WiZeo Ar
Sample Prezsure 285 In-Hg-A ~2" Arnbient Absolute Pressure
Sample Flow BO& COMIn 800 » 1086
samgrle Temperature 883 °c 42 .8
Bench Temperature aBo I:‘f_ 46 .2
Whizal Temperatus 68.2 "t GH.2
oo Temrpertue 6 i Aebiignt Temp= 74 10
Fhato-Drive 3041.4 my 250 v to 4750 my
1017 0:0.3
0.2 0=03

Calibrated by

{hir At Dangklam!

fpproved by
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Calibration Report

Non-Dispersive Infrared CO Analyzer

Calibration Report

MNon-Dispersive Infrared CO Analyzer

Date : 03 October 2023

Brand ;

-

- s
Calibrator (Dilution System)
Brand = AP fodel ¢ 700
Last Cal. Date ;08 August 2023 Serial No. : 911
Reference Standard Gas
Standard Gas : Carbon Manoxide (CO) Cylncdler Mo, : D196045
Certified Date 16 April 2022 Expired Date : 15 April 2024 Cylinder Conc : 8570 ppm

Ma. Serfal No, 782
Callbrator (Dilution System)
Brand AP Madel 700
Last Cal. Date ¢ 08 August 2023 Serial Mo, 911
Referance Standard Gas
Standard Gas ;. Carbon Monaxide {CO) Cylinder No. © D19E0As
Certified Data : 16 April 2022 Expired Date © 15 Apeil 2024 Cylinder Cone. 1 4570 ppm

Calibrating Condition

Calibrating Condition

Pressure 1011 mmbar

reno s

o

Prassure mmbar

e[ ]

Callbration Satting

Calibration Setting

Span Initial Reading (Bafore AdL), PP Firmal Reading {After Adl.), PPM
Set Point Expect=d Concentration Analyzer Response HCiaf Analyzer Response
Zern 0 .10 4]
CO Span 4000 4004 0.100 40,00
APl Model 300E CO Analyzer Check List
Paramater Obsenved Value Units Nominal Range

Range L] PPa 0-1000 ppm
Stability 0.1a FR « 1 ppm With Zaro fir
{0 Measure a014.4 my 2500-8600 my
L0 Reference 3947.7 my 2500-4800 mV
Measure/Reference Ratio 1.180 - 1.1-13 W/Zero Alr
Sampls Pressure 285 in-Hg-A ~2"« Ambient Absolute Pressure
Sample Flow 808 COMin B00 + 10%
Sample Tempearature 483 QC a2 .4
Bench Temperaturs ag0 '3{ a8 2
Wheel Temperature 687 % 68.2
Bex Temparatuns 3056 gc Arnbient Temp + 7 = 10
Photo-Drive 33376 i Z30 my to 4750 my
Slope 1017 10.03
Offset 02 0=03

(w et G g 1)

Span Initial Reading (Before Ad)), PP Firal Reading {After Ad)), PPM
Set Point Expected Concentration Analyrer Response Sa0if Analyzer Response
Zero a 0.10 a
COSpan 40.00 993 <0175 40.00
APl Model 300E CO Analyzer Check List
Pararnetar Observed Value Units Mominal Range
Fange 50 FPM 0-1000 ppm
Stabitity 0.10 PPM <1 ppm With Zera Air
0 Measure 4013.5 my 2500-4800 mV
€0 Reference 35487 my 2500-3800 mV
Measura/Reference Ratio 1179 11-13 W/Zaro Alr
Sample Fressure 287 In-Hg-A ~2"< Arnbient Absalute Pressure
Sarmple Flow 806 CC/Min 00 . 105
Sample Temperatura 484 % 4.4
Bench Temperature 482 c 48:2
Wheel Temperature 685 “r 68 .2
Box Temperatuss 0.8 % Ambient Temp = 7 . 10
Phato-Drive 398 my 250 mV ta 4750 mv
Slope 1016 10.03
Offser D2 0:03
Callbrated by : . Approved by +

{MrAdul Dargklom)

fApproved by -
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Calibration Report

Mon-Dispersive Infrared CO Analyzer
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Calibration Report
MNeon-Dispersive Infrared CO Analyzer

Date : __ur December 2023

-

—

Date : 01 Movernber 2023 Brand : _ Model : 300E

Na. CO-B0L Serfal Na. 782

Calibrator (Ditution System)
Brard AP Modet = 700
Last Cal Datz (08 August 2023 Serlal No. = 911
Feference Standard Gas

Stardard Gas Carbon Mancedde (C0) Cylinder Mo, ¢ D196045
Certifled Date 16 Aprit 2022 Explred Date ;15 April 2024 Cylinder Cong 8,570 ppm

Calibrating Condition

Pressure 1011 rmmibar

Temp, 245 i

Calibration Setting

Span Initial Reading (Before Ad)), PPM Final Reading [After Adi), PPR
et Paint. Expectad Concentration Analyzer Rasponse St Analyzer Response
Zern ] -0.10 o
CO%pan 40,00 38,95 125 an.00
APl Model 300E CO Analyzer Check List
Paramater Observed Value Units Mominzl Rangs

Range 50 PRM 0-1000 ppm
Stability 010 PP < | pem With Zero Alr
0 Measue 40158 v 2500-9800 mv
0 Reference 39473 my 2500-4800 mv
Measure/Referance Ratia 1.180 1.1-1.3 W/ Zera Alr
Sample Fressure &7 In-He-A =27« Ambilent Absolute Pressure
Sample Fow 811 CLMin BOO + 10%
Sample Temperature 48.2 c(_ 48 .4
Banch Tempersture a8 “c a8, 2
Wheel Temperature 684 % 6812
Box Temperaturs ang O Ambient Temp + 7. 10
Fhoto-Dive 30271 my 250 mY 1o 4730 mv
Slope 1017 1.0:03
Offset 0.2 0:03

Callbeated by ; —

[Mr.Adul Dangkiom)

Approved by ¢ _

N, Serial No.
Catlbrator (Ditutlon System)
Brard AR Modsl ¢ TO0
Last Cal. Dawe = 08 August 2023 Serial Mo, v o911
Reference Standard Gas
Standard Gas = Carbon Monerdde (CO) Cylinder No. :+ D196045
Certified Date : 16 April 2022 Expired Date 1 15 April 2024 Cylirgler Conc, 3,570 ppm
Calibrating Condition
Pressure — mmbar Temp, 25 o % AH
Calibretion Setting
Span Initial Reading (Before Adj), PPM Final Reading (After Adi), PPM
Set Polnt Expected Concentration Anzlyzer Response SDif Analyzar Response
Zero 0 0.11 0
COSpan 40,00 35.90 -0.250 40.00
AP1 Model 300E CO Analyzer Check List
Paramater Observed Value Linits Mominal Range
Range 50 PPM 0-1000 ppm
Stability 010 PR = 1 ppm With Zero Air
CO Messure 4016.3 mv 2500-8800 mv
O Reference 3549.1 mv 2500-4300 miv
Measure/feference Ratio 1180 1.1-13 W/ e Air
Sample Prassure 2B.6 In-Hg-A =2"= Ambiient Abolute Pressure
Sample Flow BoE CCMin 800 + 10%
Sample Temperature 484 % 48.4
Bench Temperatuie 482 % 48,2
Wheel Temperature 683 “c 6822
Box Termperature 308 % Ambient Temp + 7. 10
Photo-Drive 30316 my 250 V' to 4750 my
Slope 1017 10403
Offsnt 0.2 003
Callbrated by 1 — Appraved by :

(Mr.Adul Cangklom)
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Calibration Report
Total Hydrocarbon Anatyzer

Date ¢ 03 Juky 2023 Brand [ ones | Madel :[_ apHa.360CE
Na. B Serlal Nowl 4211054001

Calibrator {Dilution System)

Brand A1 | ticdel :T0
Last Cal. Date 08 August 2022 | Sarial Mo. =51
Reference Standard Gas
Standard Gas ¢ Methare [CHg Cylincler MNa D&12165
Certified Date 25 February 2023 l Exgdred Date ;25 February 2031 Cylinder Canc 453 ppm

Calibrating Conditlon

Pressure mimbar Termp. 24.5 b % RH| ay
Start Tirme : 200 PM

Pre-Callbration Checks

Change Partlculate Filter Station Temp : 250 8

34N (04,7108, Aoudass wasid siin
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Calibration Report
Total Hyﬁ'ocarbon Analyzer

Date 03 August 2023

o, 801 Serial No.| 4211954001
Calibrator (Dilution System)
Brand R | Wodel 700
Last Cal Date ;04 August 2022 | Cerial No, - 1]
Reference Standard Gas
Standard Gas Methane (CHy) Cylinder Mo, : DB12165
Certified Date  : 25 Febnuary 2023 [ Expired Date 25 February 2031 Cilinder Conc : 453 ppm

Callbrating Condition

Pressure 1011 mmbar Temp. &

O
Start Time :__10:00 A

Pre-Calibration Checks

Change Particulate Filter Yeg Station Temp :

Leak Test TEs

Calbration Se tting

Leak Test Yes
Callbration Setting
ot SEEFGIRE initial Reading (Befored Adj) Final Feading [After Ad))
Expected Concentration {FPM) Analyzer Response (PPM) Analyzer Response {PPM)
Zeroi 0 -0.10 o
Spart 10 10,93 10
Calibration Setting (Final)
Span Instrament Galn: Flnish Time:
APFA-SE0 Total Hydracarbon Analyzer
Test Values Chserved Value Urits Nominal Range
Signal (CH,} 11,7 my 800-1,350
Shenal (THO) 917.1 my 800-1.350
Detectar 79 kPa ({Prassure Al 1013k 100120 . 4 i3
Purifier 19.2 kPa B-25
NIC 259.5 = 260 .10
Bypath a9 L/ miny 09.03
Dwer Flow 08 L/ in 0.8
Caliratesd by : Approved by | ol

initi=l Reading (Befored Mdj] Final Reading (After Ad))
Span Set Paint
Expected Concentration (PPM) Analyzer Respanse (PPM) Analyzer Response (PPIVI)
Zera 4] 010 4]
Span i0 10.02 10
Calibration Setting (Final)
Span Instrument Gain: 0,920 Finish Time:
APHA-360 Total Hydrocarbon Analyzer
Test Values Observed Value Units Nnmlnalﬁ'ange
Signal (CH,) g11.3 my £00-1,350
|_Signal (THC 9162 m 200-1,350
Detectar 7.1 kPa ({Pressure Al 013)k1 00)-20 < 4 kP2
Purifier 15.0 KPa 8-25
HMC 258.3 e 260+ 10
Bypath 0.9 L/ min 0901
| Cver Flow 0.5 L/ Min 0.8
Calibrated by : - Approved by

{MrAcul Cargklom)
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Calbration Report
Total Hydrocarbon Analyzer

Date ;[ 05 Seprernber 2023 Brand:  HOREA

Maodel :

Calibrator (Ditution System)

Brand i AP | Model . 700

Last Cal, Oate @ 08 Aueust 2023 J Seral Mo, : 911
Reference Standard Gas

Standard Gas Methane (CHy! Cylinder o : D612165

Certified Date 25 February 2023 | Expired Date 25 February 2031 Cylinder Conc 453 ppm
Caﬁbmting Condition

Start Time

Pre-Callbration Checks

Change Particulate Filtar Yes Statlon Temp ¢

Leak Test
Callbration Setting
spain SaEFolnt Initial Reading (Befored Ad)) Final Reading (Aftar Ad])}
Expected Concentration (PPM) Analyzer Respanse (PPM) Analyzer Response (PPM}
Zero 1] 0,10 1]
5;@-1 10 e 10.04 10
Calibration Setting (Final)

Span Instrument Galn: Finish Time: 200 PM

APHA-360 Total Hydrocarbon Analyzer

u‘i'ﬁ'm [GEAIRG A ﬂauﬁam wasid e
; S.P.S. CONSULTING SERVICE CO,, LTD.
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Calibraticn Report
Total Hydrocarbon Analyzer
Data :"_un October 2023 Brared [ Homea | Madel :__M,m,_:m.:E
S e
Calibrator (Dilution System)
Aranct [ | Wiodsl : Ton
Last Cal. Bate U8 August 2023 Serlal Mo 911
Faference Standard Gas
Standard Gas Methane [CHy) Cylinder No. : D6I2165
Ceriified Date 25 Febeuary 2023 | Expired Date 25 February 2031 Cylinder Conc. : 453 ppm
Callbrating Condmion

I'ressure rrumibar Temp. 20.5 b 4

e —
starkTime:[  So0AM ]

Pre-Lalibration Checks

Span Instrument Gain:

Change Particulate Filter Yes Station Temp : o
Lenk Test Yes
Calibration Setting
Span Set Point Initial feading (Befored Adji Final Reading (After Ad))
PACAPET I Expected Concentration (PFV] Araiyzer Response (FPMT Analyzer Response (PP)
Zero 0.10 i
Span 10 10.02 10
Callbration Setting (Final]

Finish Tirne: _-HJ:EIO A

APHA-360 Total Hydrocarbon Analyzer

Tast Values Observed Value Units Morminal Rangs
Sigrial (CH,} 910.9 i B00-1.350
Sigraal {THC) 915.7 v B00-1,350
Detector 78.0 kPa {{Pressure A/ 10135100120 « 4 kPa
Purifier 193 kPa 4-25
HIC 259.1 s 260,10
_Matl1 0.9 L / min 0.5.03
Cver Flow 0.8 L/ Min .8
Callbrated by : - Approved by

RAF MO, LAngRam|

Test Values Observed Value Units Hominal Range
Signal (CHy) o114 m 200-1,350
Signal (THC) 516.7 mv 800-1,350
Detector 779 Pa {[Pressure A/ 1013100020 . & kPa
Purifier 191 ka 8-25
NME 250,7 S 260 . 10
Bypath 0.9 L/ min 09.03
| Cver Flow o8 L/ Min 04
Calibeated by : = Apprived by

PR i e )
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Calibration Report

Total Hydrocarbon Analyzer

onte o]

eranct [ Aen ]

Model ;| APHA360CE

mmbar Temp.

Noy BO1 Serfal No 4311950001
Calibrator (Dilution System)
Arand AP | Model : 700
Last Cal. Date 0B August 2023 | Setial N ;511
Refarence Standard Gas
Standard Gas Methane (CH,) Cylinder No. i De12165
Certified Date 25 February 2023 Expired [ate 25 February 2031 Cylinder Conc : 653 ppm
Catibrating Condition
Pressure| e

O ——

Pre-Calibration Checks

g
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Calibration Report
Taotal Hydrocarbon Analyzer

O —c—

Date:] 01 December 2023

Model ;
Serlal No.l 4211954001

Calibrator (Dilution Systern)

Brand AR | Model ;700
Last Cal. Date  : OB August 2073 | Serial No, T
Referance Standard Gas
Standard Gas Methane [CHq] Cyiinder No, D&12185
Certified Date  :© 25 February 2023 l Expired Date  : 25 February 2031 Cylinder Conc : 853 ppm

Cal?brat!ng Condition

Pressure| 1011 mmbar

Temp c

1
Start Time ; 10:00 AN

Change Particulate Filter

Statlon Temp :

250 C

Pre-Callbration Checks

Change Particulate Fltar

Station Temp :

250 1

Calibration Setting

Leak Test
Calibration Seiting
S S ROR Inltial Reading (Beforad Ad)) Final Reading (After Ad])
Expected Concentration (PPM) Analyzer Response (PPM) Analyzer Aesponse (PPM)
Zerg 0 0.10 )
Span 10 10.03 10

Span Instrument Galn:

0,997

Calibration Setting (Final)

Fiish Time:

" Initial Reading (Befored Adj) Final Aeading (After Adj)
=pan-Jat ot Expected Con [ Aralyzer Response (PPM) Analyzer Response (PEM)
Zero 4 0t 0
Span 10 10.05 10

APHA-360 Total Hydrocarbon Analyzer

Calibration Seting (Final)

Span Instrument Galn:

Finish Time: 11:00 AM

APHA-360 Total Hydrocarbon Analyzer

(Mr.Adul Dargklom)

Test Values Dbserved Value Units HNominal Range
Signal {CH,| 9118 iy B00-1,350
_ésnal {THE) 9171 v B00-1,350
Detectar 7.8 kPa ([Prassure Ai/l01 3100120 « 2 kP2
Purifier 150 kPa B-25
NMC 259.2 “c 260 4 10
Bypath D9 L/ min 0.9.03
Civer Flow 0.8 L/ Min 0.5
Callbrated by - __ Approved by

Test Values Observed Valus Units Nominal Range
Signal (CH,) 9129 iy B010-1,350
Signal [THC) 9175 [l B00-1,350
Detector T30 kFa ([Pressure Ain/101 3100120 . 4 kPa
Burifier 192 kFa 8-25
WM 259.7 C 260+ 10
Evpath 0.8 L/ min 0.5 .03
_Qﬂ-g Flow 0.3 L / Min 0.8
Calibrated by - L. Approved by ;

(Mr.Adul Dangdam)
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PerkinElmer ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PaHankiner
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 11, 2023
Recommendation Recertification SERIAL NUMBER  077C7042401 DATE TESTED January 11, 2023
Address : 7 Soi Phah.olyothm 24 Eerlod e D 6 Months 1. MECHANICAL CHECKS
Paholyothin Road ecerti |cat|on‘ . ue: July 11, 2023 A. Inspect and dlean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 11, 2022
User Name: K.Phenpha Viphasthawat Visit Number: S of 2 B. Inspect and replace as necessary, all torch components including the RF coil.
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER B. As reqiured, check and replace all purgefilters.
OPTIMA 5300DV 077C7042401
C. Recheck optical alignment.
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION 3. COOLING SYSTEM CHECKS
IPV Methods A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.
TEST STANDARD USED PART NUMBER EXPIRATION DATE 4. PERFORMANCE CHECKS
Multielement Standard N069-1579 May 30, 2023 ) _
Wavecal Solution N058-2152 February 28, 2023 A. Torch View Alignment.
VIS Wavecal solution N930-2946 August 30, 2023 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3
Page 1 of 4

Page 2 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310 PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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MAINTENANCE AND TEST CERTIFICATE MODEL

WO0-01981290/2023

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

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.
This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service DepartmentPerkinElmer Ltd.

Authorized Representative:

(

Service Engineer
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PerkinElmer ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PaHankiner
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 6, 2023
Recommendation Recertification SERIAL NUMBER  077C7042401 DATE TESTED July 6, 2023
Address : 7 Soi Phah.olyothm 24 Eerlod e D 6 Months 1. MECHANICAL CHECKS
Paholyothin Road ecerti |cat|on‘ . ue: January 6, 2024 A. Inspect and dlean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 11, 2023
User Name: K.Phenpha Viphasthawat Visit Number: Tof2 B. Inspect and replace as necessary, all torch components including the RF coil.
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER B. As reqiured, check and replace all purgefilters.
OPTIMA 5300DV 077C7042401
C. Recheck optical alignment.
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION 3. COOLING SYSTEM CHECKS
IPV Methods A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.
TEST STANDARD USED PART NUMBER EXPIRATION DATE 4. PERFORMANCE CHECKS
Multielement Standard N069-1579 October 30, 2023 ) _
Wavecal Solution N058-2152 September 30, 2023 A. Torch View Alignment.
VIS Wavecal solution N930-2946 August 30, 2023 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3
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PerkinElmer

MAINTENANCE AND TEST CERTIFICATE MODEL

WO0-01981290/2023

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 6, 2023
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00534
Ni 231.604 nm <0.008 0.00682
Ni 341.476 nm <0.012 0.00794
Spectral Resolution : VIS La 408.672 nm <0.020 0.01613
Ba 455.403 nm <0.025 0.02282
Precision
As 193.656 nm % RSD <1.0 0.23 %
Zn 213.856 nm % RSD <1.0 0.09 %
Mn 257.610 nm % RSD <1.0 0.58 %
La 379.478 nm % RSD <1.0 0.38 %
Ba 455.403 nm % RSD <1.0 0.42 %
Ba 493.408 nm % RSD <1.0 0.41 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 2.37 ppb
As 193.696 nm 3(sd) 6.78 ppb
Pb 220.353 nm 3(sd) 0.82 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 23.56 ppb
Zn 213.856 nm 3(sd) 2.85 ppb
Mn 257.610 nm 3(sd) 3.66 ppb
La 379.478 nm 3(sd) 5.10 ppb
Ba 455.403 nm 3(sd) 0.12 ppb
Ba 493.408 nm 3(sd) 1.17 ppb
BEC : Axial (IB X 500)/(1S-IB) Cd 226.502 nm <150 ppb 117.07
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 22.09
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PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 6, 2023
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.
This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service DepartmentPerkinElmer Ltd.

Authorized Representative:

(

Service Engineer
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PinAAcle 900T Preventive Maintenance (PM)

Company Name: SPS Consulting Service Co ., Ltd.
Address

| B

Perkintimer’

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

For the Better (Instrument Location):
Serial Number: PTCS14111103 PM Number: 2/2
Cflstomg Name K. Phenpha Telephone Number: 083-926-9252
(if applicable):
Customer Support K. Duang Service Order WO-02419478
Engineer Name: Number:
- Date PM Performed: . Next PM Due Date: _Dec..
PinAAcle 900T comun R o
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370143 Rev.9 A January 2018
v PerkinEimer’

Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Company Name: SPS ConSUItlng Sel’VICe CO ! Ltd language withF;ut the prior;, written perrr:/ission gf PerkinEImer}l Inc. Copyright © 2013 PerkinElmer, Inz.

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.

Instrument Location: 7 Soi Phaholyothin 24, Phaholyothin Rd.

Jompol, Chatuchak, Bangkok, 10900
Instrument Serial No.: PTCS14111103

Date: 29-Jun-2023
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Component List

Additional Tools Required for PM

(:fa :):I?:;:; r) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO0-252
N1013002 1.0A Neutral density filter 1 MG2-358

0??\119(;006750229 Electronic Flow Meter 1 NA
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

Component / Specific Model Serial # Configuration Notes
AS900 AS91514B1002 Winlab32
Parts Lists
Parts Included with the PM
Part Number
Description anti
(if applicable) i Quentity
B0501696 Fan Filters N/A
B3002013 THGA Contact Cylinders N/A
B3141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) | N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number A Expired
N . Description li Batch/Lot #

(if applicable) g (Ll / Date (Mm/YY)

N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024

N9300244 GFAAS Mixed Standard AR 56-21CRY1 30-Jun-2023

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

Part Number . n Expiration
N ) Description Quantit Batch/Lot #
(if applicable) P v / Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
IPinAAcle 900T Preventive Maintenance (PM) Page 2 of 9 I
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] Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥ Check auto sampler operation.

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

Use (¥ ) to check off those steps in the checklist that have been completed. |/ Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

Procedure Checklist

1. General: 4l Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
¥ Review the instrument performance with the customer and document any recent necessary.
problems.
¥l Inspect the customer log book and make any appropriate PM entries. 4. Electrical:
¥ Perform general inspection of system for cleanliness. 1 Inspect PC boards. Clean if necessary.
v Carefully check all internal and external cable connections.
2. PClnstrument Software: ¥] Check instrument firmware revisions upgrade to current levels (if necessary)
¥ Instrument Software user files/databases archived, packed, and/or deleted as needed. ¥1 Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the

results in the service log folder in the Spectrometer BM Log Viewer.

3. Mechanical:

5. Optics:
¥ Inspect and clean all fans and filters. Replace filters if necessary
¥l Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all ¥ Inspect and clean the sample compartment windows, if needed.
quick connects. Replace the Y connector, P/N 09921079, if needed. ¥l Inspect and clean the furnace windows, if needed.
¥] Clean exterior of the instrument. 4 Inspect and clean the GFTV camera lens, if needed.

| Inspect optics. Clean or replace if necessary,
3.1 Flame Technique
¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the 6. Gasses:
Hardware Guide.
¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification
¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥ Check the drain system for signs of wear. Replace worn or damaged parts.
¥ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

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

7. Flame Interlock Check:

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

3.2 THGA Technique Parameter Specification Test Results Pass/Fail
4l Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole -

piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with Flame Sensor Air/CoH, Flame correctly shuts down Active Passed

Apiezon L grease, P/N 09905148 Drain Sensor Air/C,H, Flame correctly shuts down Active Passed
4l Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the

pads are missing replace the THGA furnace or replace the insulator pads on the furnace. Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
4l InspecF the graphite tube and clean the'contact cyhnders. Replace if necessary. C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
v Test Probe as described in the Service Manual. Correct if necessary. Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed

Check furnace open/close function.

. . . I . . hoosing Ni i h i .

4] Verify the operation of the GFTV Camera for proper operation and viewing alignment in the Burner Head Sensor SiseEtp s s eoiin et Active Passed

should trigger an interlock shuts down

furnace camera Tube View window. Align if needed.

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

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

¥l Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.STN
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8. After PM Performance tests [Flame]: 8.6 AA-BG Baseline Noise with Arsenic

8.1 Detector Linearity with Barium Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Description: Ensures that the detector is linear in the Visible Range.
i Parameter Specification Result: Pass/Fail
Parameter Specification R VA Test Results Pass/Fail P esults e/l
at 553.6 nm (Abs.)
L <0.005
1.0 A ND Filter +5% from Cert. 0.9798 0.9877 Passed Standard Deviation 0.0013 Passed
0.2 A ND Filter +5% from Cert. 0.2042 0.1985 Passed o
8.7 Flame Sensitivity

8.2 Baseline Noise at 1.0 Absorbance with Barium Description: Instrument Sensitivity checked against Copper standard.

Description: Ensures that a high absorbance will not produce excessive noise. g e "
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail
Parameter Specification Results Pass/Fail 5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable
P y : >0.250 Abs.
Sk Bk <0.010 0.0016 Passed 2 mg/L Sensitivity HS Neb (if applicable) 0.3421 Passed
8.3 AA Baseline Noise with Copper 9. After PM Performance tests [THGA]:
Description: Check baseline noise. 9.1 Furnace Gas Flows
Description: Ensures the flow rates are within specification.
Parameter Specification Results Pass/Fail
Parameter Specification Test Results Pass/Fail
Standard Deviation S 0.0001 Passed
Internal Flow Rate 250 mL/min * 25 mL/min 255 Passed
. . External Flow Rate 100 mL/min + 10 mL/min 105 Passed
8.4 D, Background Compensation with Copper
Description: Verifies the instruments ability to compensate for Background absorption. 9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
o Parameter Specification Results Pass/Fail
Standard Deviation = 0.0044 Passed
Baseline Noise <0.005 Abs. 0.0005 Passed
8.5 AA-BG Baseline Noise with Copper Standard Deviation SO0 0.0004 Passed

Description: Ensures that background correction does not produce excessive noise.
9.3 Chromium Characteristic Mass and Precision

Parameter Specification Results Pass/Fail Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.
Standard Deviation <0.005 0.0001 Passed
Parameter Specification Results Pass/Fail
Cr mp Results <7.0 pg/0.0044 A-s 58 Passed
Precision 2% 118 Passed
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9.4 Copper Characteristic Mass and Zeeman Ratio

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

check the Zeeman Ratio.

Parameter Specification Results Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 13.6 Passed
Zeeman Ratio D2 0.52 Passed
10. Review:
¥l Review with the customer PM work performed.
¥ Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.
I PinAAcle 900T Preventive Maintenance (PM) Page 8 of 9 I

Additional Comments

Additional Comments Regarding the PM

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

0.1614

0.1614+0.1448

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
06-Jun-2023

(DD-MMM-YYYY)

Authorized Customer Representative: Date:

06-Jun-2023
(DD-MMM-YYYY)
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Certificate of System Qualification Setpoint Status:

GC-0Q + GCMS-0Q

Actual

Inlet Pressure:

Accuracy:
System ID: GC_MS_03_52_CN10925102 courecy

izati Agilent Recommended:
Organization Name: S.P.S Consulting service 9l

Organization Location: 7 Soi Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok 10900

Overali Inlet Pressure Accuracy Test Status

Date: March 31, 2023 1:21:52 PM o ST S S e
EQP Name:

EQP Revision:

AgilentRecommended , AgilentRecommended

GC.02.50, GCMS.02.50

Iniet Pressure Accuracy

Overall Qualification Status: Pass Name: jee0 . . R
{ Back 8SL
System Inspection and Basic Safety and Operation Setpoint Status: \LPas_s o - - B
T ST IR i Actual
Name: f_efl:f_l?i ..... S —
. T . - - T . o Inlet Pressure: ;L25.0 ‘!psi i25.2 JPSI
Setpoint Status: iPass T [
I T s - - Accuracy:

Overall System Inspection and Basic Safety and Operation Test Status

o
iPass
b e e

Agilent Recommended:

Overall Inlet Pressure Accuracy Test Status

S

.2

]_OT j psi
!
f‘

{Pass )
Inlet Pressure Decay [P -
Name: i}ggo‘ o Detector Flow Accuracy
o Name: 7800
S f S— - -
t FID
Setpoint Status; N fmﬂ - ) V
Pressure: r . - -
' Setpoint Status: iPass i
Pressure Change: b 5 minut . it bt e
‘ g b . / rr‘unu esy Flow Type: _lluel I ; I ‘
Ag{,lem Reconehdeiw. et N ,,:9'5 . Setpoint: 30.0 ) mL/min Measured Flow: ‘LSO_B ) '; mi/min
Overall Inlet Pressure Decay Test Status Accuracy: ’ mL/min e
EPassv e ) o Agilent Recommended: i E10.0 kkkkkk % setpoint ( :3}) ) ) | mi/min )

Inlet Pressure Accuracy

Name; '78250

Front

SsL

Date: March 31, 2023 1:21:52 PM
System ID: GC_Ms_03_52_CN10925102

Page 1/19

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Date: March 31, 2023 1:21:52 PM

System ID:

GC_MS_03_52_CN10925102
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Setpoint Status: {Pass B i
Flow Type: (‘Dﬂxﬁn&gr" j
Setpoint: 400.0 ) [ mL/min Measured Flow: % mL/min
Acouracy: T mUmin
Agilent Recommended: i< X i% setpoint ( OWO o | mi/min )
i e s [ SR — |

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status:

Flow Type: ;l{)I(aKAéup‘

Setpoint: 25,0 ‘mLsmin Measured Flow: 251 imumin

Accuracy: 0.1 mlL/min

Agilent Recommended: 110.0 % setpoint

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Overall Detector Flow Accuracy Test Status

|Pass |

GC Oven Temperature Accuracy

Name:

Setpoint Status: (Pass

Zone: EOven ‘
Setpoint/Actual

Temperature: ;2"36“0” s o

Accuracy:

Agitent Recommended: % setpointin K

)% setpoint in K

Date: March 31, 2023 1:21:52 PM
Systern iD: GC_MS_03_52 CN10925102

Page 3/19
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Setpoint Status:
Zone; :Oven
Setpoint/Actual
Temperature: 116-0_0 T
Accuracy: °C

Agilent Recommended: 1% setpoint in K

' % setpoint in K

Overall GC Oven Temperature Accuracy Test Status

}pass JR

Agllent CrossLab Compllance Services

GC Oven Temperature Stability

Name:

Setpoint Status: b
Setpoint/Average

Temperature: T

Stability:

Agilent Recommended:

Qverall GC Oven Temperature Stability Test Status

r
;F’ass i

Heouting Run

Tested Combination Front ssL f Front

FID
Manual Injection
Name: ENot applicable -
Setpoint Status: Completeﬁ' - T ; :
Injection Volume on Column:
Overall Scouting Run Status
§—Comple PR - I §
are e e e e e S SO, |
Noise and Drift
Tested Combination1 Front SSL [ Front FID
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
Page 4/19
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Name:
Setpoint Status: ;Pass
Base Signal: 189800 ;Ab

Agilent Recommended:

Status:

Overall Noise and Drift Test Status

Agilent Crosslab Compliance Services

Drift

counts/Hr

<= $19200.00

EFas; g

Signal to Noise

Tested Combination1 Front SSL / Front FID
Manual Injection

Name: ;;890 o

Setpoint Status: EPass - !

Signal to Noise:

Agilent Recommended:

Overall Signal to Noise Test Status

iF’ass §

Log Amp

Tested Comblination2 SSL / External sQ
Name: o
Setpoint Status:

Overall Log Amp Test Status

; e -~

Pass ;

REPA

Date: March 31, 2023 1:21:62 PM

System ID: GC_MS_03_52_CN10925102

Page 5719
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Agilent Crosslab Compliance Services

Tested Combination2 Back SSL / External SQ
Narme: {5975C e S,
Setpoint Status: EE;;S. B
Amu; fos0” iz Drift After Five Minutes: RFPA Voltage:
1 mm\/ e T
Agilent Recommended: = 100 L and d<= di00 o e tio0
; & A e 3 i Birvss e

Overall RFPA Test Status
Poss , 5
Tune €1
Tested Combination2 Back SSL / External sQ
Narme: . S e o e e
Setpoint Status: {Pna‘s;"““w o h
Filament; i
Setpoint Status: 'Pass o ) i
Filament: E J

B s s e s

b

Signal to Noise El
Tested Combination2 Back SSL / External
Neme: 35515(‘3 e e o e et s . e — - - -
Source: Y‘E“I :"I‘nertyw N
Setpoint Status: il;"assﬂ ) - H
Signal to Noise: ) )
Agilent Recommended:

Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
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Source: ;EI :ﬂlﬂnert Filament:

Setpoint Status:
Signal to Noise:

Agilent Recommended:

Qverall Signal to Noise El Test Status

oo [ N

Agilent CrossLab Compliance Services

© 2022 by Agilent Technologies

Instrument Details

Purpose

This section descrlibes the as found system configuration.

Detaits

System
System D GC_MS&_03_52_CN10925102
Manufacturer Agilent Technologies
Name 7890

Tested Combination1

Injection Technique Manual Injection
Sampler Identifier Sampler 1

Inlet Front

Detector Front

LTM Included? No

Tested Combination2

Agllent CrossLab Compliance Services

LPass - f
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_08_52_CN10925102

Page 7/ 19

Injection Technique Manual Injection
Sampler Identifier Sampler 2
Inlet Back
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (L) 10

Sampler 2
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (L} 10

Date: Mareh 31, 2028 1:21:52 PM

System ID: GC_MS_03_52_CN10925102
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Mainframe 1

Manufacturer

Name

Model Number

Serial Number

Firmware Revision

Oven Type

Infet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Inlet 2

Manufacturer
Name

Type
Location
Carrler Gas
Control Type
Purged Inlet

Detector 1

Manufacturer
Name

Type
Adapter

Control Type

Agilent CrossLab Compliarnce Services

Agilent Technologies
7890

G3440A
CN10925120
A01.10.3

Standard

Agilent Technologies

7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

7890

SSL

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7890

FID

Capillary

Electronic Pressure Control (EPC)

® 2022 by Agilent Technologies
Detector 2

Manufacturer

Name

Type

Location

Mass Spectromster 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
High Vacuum System
Scouting Run Standard

MS El Source 1

Agilent CrossLab Compliance Services

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agllent Technologies
SQ

5975C

Us91732743

59756 6.02.07

Turbo Pump

OFN std

Location Front
Makeup Gas Nitrogen
Date: March 31, 2023 1:21:52 PM
System 1D: GC_MS_03_52_CN10926102

Page 9/19

Manufacturer Agilent Technologies
Source Type El - Inert
Number of filaments 2

Date: March 31, 2023 1:21:52 PM

System ID: GC_MS_03_52_CN10925102
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© 2022 by Agilent Technologles Agilent CrossLab Compliance Services

Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinet identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
slectronically sign this document. (Other e-slgnatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details
Full Name of Signer: Saenguthai Tarak
saenguthai.tarak@non.agilent.com

March 31, 2023

Logged On User Name:
Signature Creation Date;

Reason for Signature: Executed protocol and published this original version of document

Reguiatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evldence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a coemplete
compllance package. Validation depends upon many factors and use of this protocol alone does not assure compllance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty
Agilent Technologles makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technalogies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: March 31, 2023 1:21:52 PM
System 1D: GC_MS_03_562_CN10925102
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User Name; saenguthal tarak
Hostname: LAFTOP-CQ3SKOMY

System Id: GC_MS_03_52_CN10925102
Print Date: March 31,2023 1:21:53 PM

GC_MS_03_52_CN10925120 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Porformed
Maroh 31, 2023 9:12:26 AM Audit SessionCreated ~ Session None
March 31, 2023 ©:12:28 AM Start Configuration Session None
March 31, 2023 8:12:26 AM Audit Entitlement Llcensing User ls Nonpaying and does
hot require an unlock code
March 31, 2023 9:20:14 AM Audlt EqpLoaded Sesslon EQP detalls for primary
technique [Ge] -
Filg path:
[ProtocolPacks/Ge/Configurat
longs/02.50/Ge.02.50.64p],
EQP Flle Name:
[B¢.02.50,edp], EQP Narns:
[AgllentRecommended],Proto
ool Revislon ([Ge,02.50]
EQP details for hyphenated
technique [GeMs] -
File path:
[ProtocolPacks/GeMs/Config
uratlons/02.50/GeMs.02.50.6
qp}, EQP Flle Name:
[GeMs.02.50.0qp], EQP
Name:
[AgllentRecommended]
March 31, 2023 9:20:17 AM End Configuration Sesslon None
March 31, 2023 9:20:27 AM Start Qualification Session oQ
March 31, 2023 ©:20:27 AM Start Executfon System Inspection and Basic None
Safety and Operation - 7890 -
Qualitatlve Test - No setpoints
assoclated
March 31, 2023 9:21:33 AM End Execution System Inspection and Baslc Run Count : 1
Safety and Operatlon - 7890; -
Qualitative Test - No setpoints
assoclated
Page 1/8
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
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© 2022 by Agilent Technologies

User Name: saenguthal tarak
Hostname: LAPTOP-CQ3SKOMY

GC_MS_03_62_CN10925120 Transaction log ;

Bystem ki

Agilent CrossLak Compliance Services

GC_MS_03, 52 CN10925102

Print Date: March 31, 2023 1:21:53 pM

Time Transaction

State

Activity
Performed

Type of Transaction

Optional Information

March 31, 2023 9:21:35 AM Start

March 31, 2023 9:21:51 AM End

Mareh 31, 2023 9:21:54 AM Start

March 31, 2023 9:21:58 AM End

March 31, 2023 9:22:02 AM Start

March 31, 2023 9:22:07 AM End

March 31, 2023 9:22:09 AM Start

March 31, 2023 9:22:29 AM End

Margh 31, 2023 9:22:30 AM Start

March 31, 2023 9:22:41 AM End

Execution

Exscution

Executlon

Execution

Executlon

Exscution

Exsoution

Execution

Execution

Exeoution

inlet Pressure Decay - Front
88L: - Pressure Controlled fnlet
- 8:25.0 psl - L: >=-2,0 psi and
<= 0.6 psi

inlet Pressure Decay - Front
885L; - Pressure Contralled Inlet
-8:25.0 psl - L: >= -2.0 psi and
<= 0,5 psi

Inlet Pressure Accuracy - Front
88L: - Pressure Controflad Inlet
-5:25,0 psi - L <= 12 psi

Inlet Pressurs Accuracy - Front
88L: - Pressure Controlied Inlet
-8:25.0 psl - Lz 2= 1.2 psi

Inlet Pressure Accuracy - Back
SSL: - Pressure Controlled Inlet
~8:26.0 psi-L; <= 1,2 psi

Inlet Pressure Accuracy - Back
8SL: - Pressure Controlled Inlet
~8:26.0 psl-L:<= 1.2 ps|

Detector Flow Accuracy - Front
FID: - Type : Fuel - §: 30,0
mb/min - L: <= 10.0% setpoint

Datector Flow Accuracy - Front
FID; - Type : Fuel - 8: 30.0
mLimin - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID; - Type : Oxidlzer - S: 400.0
mL/min - Lt <= 10.0% setpoint

Detector Flow Acouracy - Front
FID; - Type : Oxidizer - S 400.0
mb/min - L <= 10.0% setpolni

Page2/8

Noene

Run Count : 1

None

Run Courit ; 1

None

Run Count : 1

None

Run Gount :

None

Run Count ; 1

© 2022 by Agilent Technologies

User Name: saenguthaltarak
Hostrame: LAPTOP-CQ3SKOMY

GC_M§_03_52_CN10925120 Transaction log :

System I

Agilent CrossLab Compliance Services

GC_M$_03_52_CN10925102

Print Date: March 31, 2023 1:21:53 PM

Time Transactlon

State

Activity
Performed

Type of Transaction

Optional Information

March 31, 2023 9:22:42 AM Start

March 31, 2023 9:22:48 AM End

March 31, 2023 9:22:49 AM Start

March 31, 2023 9:23:31 AM Audit

March 31, 2023 9:23:34 AM End

March 31, 2023 9:23:37 AM Start

March 31, 2023 £:26:00 AM Audit

March 31, 2023 9:26:03 AM End

March 31, 2023 9:26:05 Al Start

Execution

Execution

Execution

Data

Execution

Execution

Data

Execution

Execution

Detector Flow Accuracy - Front
FID: - Type : Makeup - S: 25.0
mk/min - L; <= 10.0% setpoint

Destector Flow Aceuracy - Front
FiD: - Type : Makeup - 8: 25.0
mL/min - L: <= 10.0% setpoint

GC Oven Temperature
Accuracy - 7890 - Temperature
:Oven - §: 230.0°C - L >= ~1.0
AND <= 1,0 % setpolnt In K

GC Oven Temperature
Accuracy - 7890 - Temperaturs
1 Oven - 8: 280.0°C - Li>=-1,0
AND <= 1.0 % setpoint in K

GG Oven Temperature
Accuracy - 7890: - Temperature
+Oven - 8:280.0°C - L: >= 1.0
AND <= 1.0 % setpolnt in K

GC Oven Temperature
Accuracy ~ 7890; - Temperature
1 Qven - 8:100.0°C - L »= 1.0
AND <= 1.0 % setpoint in K

GC Qven Temperature
Aceuracy - 7890: - Temperature
:Oven-8:100.0°C - L: >= 1.0
AND <= 1.0 % setpolnt in K

GC Oven Temperature
Accuracy « 7890: - Temperature
1 0ven - 8:100,0°C - L: >=-1.0
AND <= 1,0 % setpoint in K

GC Oven Temperature Stabliity
- 7890: - Temperature : Oven -
$:100.0°C - L: <= 0.5°C

Page3/8

Nene

Run Count : 1

None

Manual Data Entry

Run Count : 1

Nong

Manual Data Entry

Run Count : 1

None

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03 52_CN10925102
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Date:
System iD:

March 31, 2023 1:21:52 PM

GC_MS_03_562_CN10925102
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© 2022 by Agllent Technologies Agilent CrossLab Compliance Services
User Namo: saenguthai.tarak Syatem Idi GC_M$_03_52_CN10825102
User Name: saenguthal.tarak System I GC_MS_03_52_CN10925102 Hostame: LAPTOP-CQISKOMY Print Date: March 31, 2023 1:21:53 PN
Hostname: LAPTOPCQ3SKOMY Print Date: March 31, 2023 1:21:53 PN '

GC_MS_03_52_CN10925120 Transactlon log :
GC_MS_03_52_CN10925120 Transaction log :

N Time Transaction Activity Type of Transaction Optional Informatlon
Tlme Transaction Activity Type of Transactlon Optional Informatlon
State Porformed
State Performed
March 31,2023 10:38:14  Start Execution Nolse and Drift - Front FID: - None
March 31, 2023 9:26:42 AM Start Execution GC Oven Temperature Stabllity None o “ "
7890: - Termpsrature : Oven AM Detoctor FID - L (Noise): <=
- ;- e : Oven -
3 010 pA - L (DAf: <= 2,50
§:100.0°C - L: <= 0.5°C
pA/hour
March 31, 2023 9:27:39 AM Audit Date GC T Hure St ty M Data Ent
ae ven Temparature Stabllly - Manual Data Entry March 31, 2023 1(:38:17  Start Exscution GC Scouting Run - Manual None
- 7890: - Temperature : Oven - i
AM Injection, Front $SL, Front FID;
8:100.0°C - L: <= 0.5°C "
- Part of System Preparation -
March 31, 2023 8:27:46 AM End Execution GC Oven Temperature Stabllity Run Count : 1 No lImits associated
- 7890: - T t 1O -
emperaturs : Oven ; March 31, 2023 10:45:28  Auclit Data GC Sooutlng Run - Manual Data flies Path :
S: 100.0°C - L <= 0.5°C (
AM Injectian, Front SSL, Front FID:  F\Data\SC_FID,D\FID1A.ch
March 31, 2023 9:27:61 AM Start Execution GC Scouting Run - Manual None - Part of System Preparation -
Infection, Front SSL, Front FID: No limits assoclated
- Part ion -
} : ?: syslenlﬁ Pr:-parahon March 31, 2023 10:47:01  End Executlon GC Scouting Run - Manual Run Count : 1
o fmits gssodiate AM Injoction, Front 8SL, Front FID:
March 31, 2023 9:64;36 AM Start Execution Log Amp - 5975C 8Q: - Source: None - Part of System Proparation -
El - Inert No llmits associated
March 31, 2023 9:55:59 AM- Start Execution RFPA - 5975C SQ: - Source: E| None March 31, 2023 10:68:27  Start Execution Noise and Drift - Front FID; - None
- Inert AM Detector FiD - L (Nolse): <=
0.10 pA - L (Drift): <= 2.60
March 31,2023 10:23:1¢  Start Execution Signal to Noise E| - Liguid None pAhour
AM Injection, Back SSL., 8Q: ~
Source: El- Inert using March 31, 2023 10:568:52  Audit Data Noise and Drift - Front FID; - Data filgs Path :
Filament 1 - L: >= 160 AM Detector FID - L (Nolse): <= F\Data\ND_FID.D\FID1A.ch
0.10 pA - L (Drift): <= 2.50
March 31, 2023 10:37:53  Start Exgcution Tune E| - 5975C 8Q: - Source: - None pAMhout
AM El - Inert Filament 1 {Quailitative
- No setpolnts assoclated) Mareh 31, 2023 11:00:53  End Execution Noise and Drift - Front FiD: - Run Count : 1
AM Detector FID - L {Nolse}: <=
March 31, 2023 10:38:04  Start Execution Tune El - 5975C SQ: - Soures: - None 010 pA - L (Drift): <= 2,50
AM El - Inert Filament 2 (Qualitative pAhour
~ No setpolnts associated) {
March 31, 2028 11:02:02  Start Execution Signal to Nolse - Manuat None
March 31, 2023 10:38:11  Start Execution Tune Ej - 5976C S$Q: - Source: - Nong AM Injection, Front SSL, Front FID:
AM El - Inert Fitlament 1 (Qualitative - Detector FID -L: >= 300000
- No setpolnts associated)
Mareh 81, 2023 11:14:32  Audit AceClosed Sesslon None
AM
Page 5/8
Page 4/8
Date: March 31, 2023 1:21:52 PM
Date: March 31, 2023 1:21:52 PM System ID GC MS 03 52 CN10925102
stem 10
System ID: GC_MS_03_52_CN10925102 4 - T T
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© 2022 by Agtient Technologles Agilent GrossLab Compllance Services

User Name: saenguthai.ftarak
Hogname: LARPTOP-CQISKOMV

System Id; GC_MS_03_52_CN10925102

User Nams: saenguthal.tarak
Print Date: March 31, 2023 1:21:53 PM

Syston Id: GC_MS_03_52__CN10925102

Hostname: LAPTORP-CQIGKOMY

GC_MS_03_52_CN10925120 Transaction Jog ;

Print Date: Margh 31, 2023 1:21:53 PM

GC_MS_03_562_CN10925120 Transaction log ;

Time T i i
Time Transaction Activity Type of Transaction Optional informatlon ransaction Activity Type of Transaction Optionat Information
State Performed
State Performed
March 31, 2023 11:24:33 St i - 1 3
March 31, 2023 11:15:13  Audit AceRestarted Session None ere ! art Bxesution RFPA -5975C 8Q:- Souros: EI Nono
AM - Inert
AM
March 31, 2023 11:27:22  End ti FPA - - 3 :
March 31, 2023 11:15:14  Audit BessionReloaded Session None " Brocution RIFPA - 8076C SQ - Sourse: EI Run Count: 1
AM - Inert
AM
March 31,2023 11:27:25  Start Executi - - =
March 31, 2028 11115119 Stant Qualificstion  Session o o Ture & B975C 8G: - Souroa: - None
i AM £l - inert Filament 1 (Qualitative
- No setpoints assoclated)
March 31, 2023 11,1519 Start Exsoution Signal to Noise - Manual Nene Mareh 31, 2023 11:28:04  End
A Injeton, Front SSL, Front FID: A’:m ' 28 n Executlon Tung E| - 5975C SQ: - SO%JV‘C& - Run Count : 1
« Detector FID - L: >= 300000 El- Inert Fllament 1 (Qualitative
- No setpoints associated)
March 31, 2023 11:16:23  Audit AceClosed Session None
AM March 31,2023 11:28:06  Start Executlon Tuns E| - 8975C SQ; - Source: - Nons
AM El - Inert Fllament 2 (Qualitative
March 31, 2023 11:21:04  Audit AceRestarted Saession None - No setpoints associated)
AM
March 31, 2023 11:28:26  End Execution Tune Ed - 5975C SQ: - Source: - Run Count : 1
March 31, 2023 11:21:04  Audlt BesslonReloaded Sassion None AM €1 - Inert Filament 2 (Qualitative
AM - No setpolnts associated)
March 31, 2023 11:21:09  Start Qualification Session oQ March 31,2023 11:28:28  Start Execution Signal to Noise EI - Liquid None
AM AM Injection, Back SSL, SQ: -
) Source: El - Inert using
March 31, 2023 11:21:08  Start Execution Slgnal to Noise - Manual None Fllament 1 - Lt >= 160
AM Injection, Front SSL, Front FID:
- Detector FID - L: »= 300000 March 31,2023 12:59:45  Start Execution Signal to Noise El - Liquid None
! PM Injection, Back SSL, SQ: -
March 31, 2023 11:22:15  Audit Data Slgnél to Nolse - Manual Data files Path : Source: El - Inert using
AM Injection, Front SSL, Front FID:  FASN_FID.D\FID1A.ch Filament 1 - L; == 160
-~ Detector FID -L: »= 300000
‘ ) , March 31, 2023 1:00:09 PM Audit Data Slgnal to Noise El - Liquid Data files Path @
March 31, 2023 11:24:02  End Execution S\?na\ to Noise - Manual Run Count Injection, Back SSL, SQ: - FASN_F4_01.D\DATASIMM
AM Injestlon, Front $SL, Front FID: Source: E1 - Inert using s
- Dotector FID - L: >= 300000 Filament 1 - L: = 160
March 31, 2023 11:24:17  Start Execution Log Amp - 5975C SQ: « Source: None March 31, 2023 1:00:41 PM End Execution Signal to Noise EI - Liquid Run Count : 1
AM El - Inert Injection, Back SSL, SQ: -
Mareh 31,2023 11:24:31  End Execution Log Amp - 5975C SQ: - Source: Run Count : 1 Source: El - Inert using
AM EL- lnert Filament 1 - L: >= 160
Page6/8 Page 7/8

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102
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Date:
System ID:

Maroh 31, 2023 1:21:52 PM
GC_MS_03_52 CN10925102
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User Name: saonguthaltarak
Hogtname: LAFTQP.CQ3SKOMY

GC,MS_03_52_CN10925120 Transactlon log :

Bystem Id: GC_MS,

Agilent CrossLab Compliance Services

L 52_CN10925192

Print Date: March 31, 2023 1:21:53 PM

Time Transaction
State

Actlvity
Performed

Type of Transaction

Opticnal Inforration

March 31, 2023 1:00:43 PM Start

March 31, 2023 1:01:52 PM Audlt

March 31, 2023 4:02:00 PM End

March 31, 2023 1:02:13 PM End
March 31, 2023 1:02:13 PM Start

March 31, 2023 1:20027 PM Audit

Execution

Data

Execution

Signal to Noise Ei - Liquld
Injection, Back SSL, $Q: -
Source: El-inert using
Fllament 2 - L: >= 160

Signal to Noise E - Liquid
Injection, Back SSL, SQ: -
Source: El - Inert using
Fllament 2 - L; »= 160

Signal to Noise El ~ Liquid
Injection, Back SSL, SQ -
Source: El - Inert using
Filament 2 - L; >= 160

Qualification Session

Reporting Sesslon

Reporting Session
Page 8/8

None

Data files Path :
FASN_F2_01.D\DATASIMM
S

Run Count : 1

oQ
Nong

Report Generatad ;
Cerilficate

Date:
System ID;

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102
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QUALITY CALIBRATION CO.,LTD. S
So—_2
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %-‘.
Tel (662) 421-5402, (662) 444-0132-3, Fax (662) 809-4584 = —=
{‘ /;_‘/'“\-:‘\\ :b NSC-TINLTISI 7025

CALIMBATION 0049

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

CERTIFICATE No : 22E9693
REFERENCE No : 66476-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE:10F 3

Certificate of Calibration

pH METER
3 HANNA
HI 3512
TH118035
3 pH 04/56
USED ITEM
S.P.S. CONSULTING SERVICE CO., LTD.

7 501 PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,,
JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

15-Sep-22

15-Sep-22

14-Sep-22

THIS CERTIFICATE MAY NOT BE RE

PRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.,

F-GO10 REV (2

CERTIFICATE No : 22E9693

EQUIPMENT
MANUFACTURER

ID No

RECEIVED DATE
AMBIENT TEMPERATURE

Calibration Report

pH METER
HANNA

pH 04/56
14-Sep-22
202 CE17C

CONDITION OF THIS RESULTS OF CALIBRATION

1, THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2. REFERENCE STANDARD INSTRUMENTS :=

MODEL

SERIAL NUMBER
CALIBRATION DATE
RELATIVE HUMIDITY

PAGE : 2 OF 3

HI 3512

THIT8035
15-8ep-22

30 % RH + 10% RH

INSTRUMENT MODEL %‘;’:ﬂ CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CCT19181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CCT17045 488212065386 17-Mar-23
4) PROCESS CALIBRATOR CA150 9186079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 22T9870 | 3-Sep-23
6) THERMOMETER WITH PROBE 421504 35000379 2279904 13-Sep-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY. USA.
- NATIONAL INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT
1. DISPLAY UNIT ONLY
SLOPE FACTOR k =2.303 RT/F = §9 mV/pH
mV uuc CORRECTION uuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(+mV) k
414.11 4148 -0.69 0,171 0.14 2.0
354.95 355.6 -0.63 0.860 0.14 2.0
295.80 296.4 -0.60 1.892 0.14 20
236.64 2372 -0.56 2,922 0.14 20
177.48 178.0 -0.52 3.954 0.14 20
118,32 118.8 -0.48 4.985 0.14 20
59.16 59.7 -0.54 6.016 0.14 2.0
0.00 0.5 -0.50 7.049 0.14 20
-59.16 -58.8 -0.36 8.136 0.14 2.0
-118.32 -117.9 -0.42 9.223 0.14 20
-177.48 -177.1 -0.38 10.311 0.14 20
-236.64 -236.3 -0.34 11.399 0.14 20
=295.80 -295.5 -0.30 12.487 0.14 20
-354.95 -354.7 -0.25 13.575 0.14 20
-414.11 413.9 -0.21 14.662 0.14 2.0

END OF CALIBRATION REPORT PAGE 2 OF 3






QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

W,

CERTIFICATE No : 23E8494
REFERENCE No: 70413-1

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
HANNA

HI 3512
TH118035
pH04/56
USED ITEM

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

it
P W PO
CC e
A

Bl [

INSCHSTIS 008

CALIBRATION (149

PAGE: | OF 3

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

ATSAWIN Y.

06-Sep-23

06-Sep-23

31-Aug-23

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

CERTIFICATE No: 23E8494

EQUIPMENT
MANUFACTURER
ID No

RECEIVED DATE

AMBIENT TEMPERATURE

Calibration Report

pH METER
HANNA
pHO4/56
3l1-Aug-23

o St i el

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

WITH CALCULATED VALUE.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT

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

5) BATH

&) THERMOMETER WITH PROBE
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 SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

MODEL

00651-06

0063 1-08

Ol651-10
CAL50
260014
421504

RESULT OF CALIBRATION : ADJUSTMENT

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

QUALITY CALIBRATION CO., LTD.

F-GOT0O REV 03

1. DISPLAY UNIT ONLY
SLOPE FACTOR k =2.303 RT/F = 59 mV/pH

MODEL

SERIAL NUMBER
CALIBRATION DATE
RELATIVE HUMIDITY :

SERIAL No/
LOT No
CCTHTIOT
CCT65602
CCTHTIERD
9186079
1247 48074
55000379

CERTIFICATE No

PAGE : 2 OF 3

HI 3512

THI 18035
06-Sep-23

50 %o RH + 10% RH

THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

DUE DATE

4880-13836406

4881-13757019

4882-138 13369
23E1312
2279870
2279904

20-Dec-24
18-Nov-24
14-Dec-24
19-Apr-24
13-Sep-23
13-Sep-23

mV uuc CORRECTION uc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(= mV) k
414.11 414.6 -0.49 -0.290 0.15 2.00
354.95 3554 -0.45 0.741 0.15 2.00
295.80 296.3 -0.50 1.773 0.15 2.00
236.64 2 -0.46 2.804 015 2.00
177.48 177.9 -0.42 3.835 0.15 2.00
118.32 118.7 -0.38 4.867 0.15 2.00
59.16 59.6 -0.44 5.898 0.15 2.00
0.00 0.4 -0.40 6.930 0.15 2.00
-59.16 -58.8 -0.36 7.961 0.15 2.00
-118.32 -117.9 -0.42 8.992 0.15 2,00
-177.48 =177.1 -0.38 10.024 0.15 2.00
-236.64 ~236.3 -0.34 11.055 0.15 2.00
-295.80 -295.5 -0.30 12.087 0.15 2.00
-354.95 -354.6 =0,35 13.118 0.15 2.00
-414.11 -413.8 -0.31 14.149 0ls 2.00

END OF CALIBRATION REPORT PAGE 2 OF 3
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
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CERTIFICATE No ; 23M2442 PAGE:10F2

REFERENCE No: 684712
Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER £ SARTORIUS

MODEL BSA2248-CW

SERIAL No 36591843

ID No : BA 09/61

CONDITION AS RECEIVED USED ITEM

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

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

CALIBRATED BY ATSAWIN Y.
CALIBRATION DATE 10-Mar-23
APPROVED BY

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

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

F-GO10 REV 02

CERTIFICATE No : 23M2442 PAGE :2 OF 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL H BSA2248-CW

MANUFACTURER 3 SARTORIUS SIN 3 36591843

1D No : BA 09/61 RECEIVED DATE 3 10-Mar-23

AIR PRESSURE - 1010mbar + 1mbar CALIBRATION DATE 3 10-Mar-23

AMBIENT TEMPERATURE 230 C=L12C RELATIVE HUMIDITY 49 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT

=]

g

STANDARD WEIGHT. THE BALANCE WAS NOT ADIUSTED BEFORE CALIBRATION, THE BALANCE HAS NO ZERO
TRACKING FUNCTION, REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS, LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QR-I-151 M2302013S 02-Fcb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4,
3.

THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

L5
2
3
4.

ZERO SETTING FUNCTION : NORMAL

TARE FUNCTION : NORMAL

REPEATABILITY OF READING AT 200 ¢ WAS U g
DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0,0000 0.000059
0.5 0.5000 0.0000 0.060060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.,0001 0.000073
50.0 50,0000 0.0000 0.00011
100.0 100.0001 -0,0001 0.00019
200.0 200.0000 0.0000 0.00032
POINT READING (g)
1 100.0000
a2 99,9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

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

END OF CALIBRATION REPORT



SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangburry, Bangplud Banokok 10700 THAILAND.
Tel.0-2435-8800  Fax.0-2433-1679  e-mail:cal-center@sithiphorncom hitp:fwwwisithipharm.com

MSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : SP120138
Papes 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER.

Model : LAMBDA 25

Serial Nu.: 501814123010

1D No.: 5P03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found ; GOQD

Customer ; 5.P.S. CONSULTING SERVICE C0., I.TD.
7 801 PFHAHOLYOTHIN 24, PHAHOL YOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND,

Luoeation : ORGANIC LABORATORY IV

Ambient Temperature : {244+ 5 ) °C

Relative Humidity : ( 601+ 25 ) %

Received Date : 30 AUGUST 2022

Calibration Date : 30 AUGUST 2022

Date of Essue :

Calibrated by :

11 AUGUST 2022

Nathakorn Pisutnaisan

Approved by :

{ Thanakul Petchurai )

This certificate is issued in accordance with the requiremnents of ISOAEC 17023 standard, may not be reprodoeed

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

SITHIFPORN, SITHIPORN ASSOCIATES CO.,L'TD.
CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : SP22018
Job No.  : VO65SPO008
Pages 1 20f3
Caitbration Method :

This instrument was calibrated by using on-site calibration procedure In-hovse method : CP-5r-01

1

The calibration procedure to direct nent wav

solution, Photomettic accuracy by using absorbance standard filter and absorbance standard solution

The calibration procedure used was based on ASTM F275-01, ASTM E%25-02

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

gth accuracy by using wavelength standard

Material Ref. type Ceil serial No. Cert. No, Due Date
Holmium liquid RM-HL 29706 %7569 1371002022
Didymium liguid RM-DL 28912 87588 151002022
Neutral density filter RM-IN2N3N 13877 87600 15/1¢p2022
Patassium dichromate solutions  RM-02{4060810 14204 §7614 16/10:2022
Potassinm Lodide solution - KI-0701-001 CI-0090-22  05/04/2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3,1 The UK Mational Physical Laboratory (NFL)
3.2 The National Inatitute of Standards and Technology, MIST.
Result of calibratien ; Wavelength Accuracy
{Wiithout adjustment)
Material Certiffed Values of UUC* Reading Error Uncertainty k
Reference Material (nm) {nm} {nm) + {nm} Factor
27813 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RNVi-HL 467.82 467.8 (.02 0.16 2.00
536.56 536.5 -0.06 0.16 2,00
640.50 640.5 0.00 (.16 2.00
74009 740.0 -0.09 .16 2.00
RM-DL 864.94 865.2 0,26 0.i6 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020654



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : SP22018
Job No, : VC655P0008
Pages 1303
Result of calibration : Photometric Accuracy

{Without adjustment)

.o Wavelength Nominal Certifled UUC* Reading Error Uncertainty k
Material {om} Filter SN Ahszorbance {A) Absorbance (A)  {4) = (A} Factor
29360 Lo 1.0524 1.0539 0.0015 0.0028 2,00
N 440.0 29914 0.7 0.7454 0.7459 0.0005 0.0029 200
g 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
= 29360 1.0 .9822 0.9810 (L0012 0.0028 2.00
éh 546.1 29214 0.7 3.6962 0.6960 -0.0002 0.0028 200
fn 29381 0.5 0.5076 0.5070 ~(LO0OE (.0029 2.00
?l; 20360 1.0 1.0221 1.0202 (L0019 0.0028 2,00
a2 580.0 29914 0.7 0.7238 07230 -0,0008 0.0029 2.00
g 29331 Q.5 0.5364 0.5360 -0.0004 0.0031 2.00
ZE 29360 1.0 0.9751 0.9732 .0019 0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 L0010 0.0029 2.00
29381 0.5 0.5214 0.5210 H.0004 0.0032 2,00
Material Wavelength  Solution Certified UUC* Reading Erxror Uncertainty k
{(nm) (mg/l) Absorbance (A) Absorbance (4)  (A) + (A) Factor
E 20 0.2436 0.2419 -0.0017 0.0101 2.00
] 40 0.4905 0.4855 -0.0050 0.0115 2.00
g 2350 60 0.7453 0.7388 -0.0065 L.a0G67 2.00
I R0 0.9920 0.9839 Q0081 0.0071 2.00
E 100 1.2487 1.2414 .0073 0.0073 2.00

UUJC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode (.1 nm

Resolution of Photometric Mode  0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Senting Transimission T(%} Absorbance{A)
Measurement Mode Wavelength, Absorbance 0.0107 39886
Wavelength Scan 1100 nm-194 nm *+3pecific Acceptance :

Scanning Speed 7.5 nm/min Transmission = 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light nol 1181 Accredited

Band width{Wavelength} 1.0 nm

Band width{Vis) 1.0 nm

Band width{Uv) 1.0 npm

The reported uncertainty is based op a standard uncertainty mutiplied by a coverage factor k,
providing a level of confidence of approximately 23%

End of Calibration Certificate

QF-T312-04-4-020664




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

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

Cert. No. : SP23016
Pages 1of3

Calibration Certificate

Equipment :

Manufacturer :

Model : LAMBDA 23

Serial No.: 501814123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found :  GOOD

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

7 SO PHAHOLYOTHIN 24, PHAHOLYO
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Location : ORGANIC LABORATORY IV

Ambient Temperature :

Relative Humidity :

Received Date : 30 Al ]

Calibration Date : 30 AUGUST 2023

Date of Issue : 31 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan
Approved by : i

( Thanakul Petchurai )

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

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
GEinclatee= CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VCo6SP0014
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-5P-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometri¢ accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on A 75-01,ASTM E925-02

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

Material Ref. type Due D
RM-HL 01/11/2024

RM-DL 28 02/11/2024

' lter RM-1N2N3N 13877 03/11/2024
dichromate solutions ~ RM-0204060810 14204 02/11/2024

g KI-0701-001 08/04/2024

3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology NIST.

(Without adjustment)
Material upe” ing
(nm)
278.3 %
0.16 2.00
RM-HL 0.16 2.00
0.16 2.00
0.16 2.00
0.16 2.00
RM-DL
865.0 0.06 0.16 2.00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ORISR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration : Photometric Accuracy

Cert. No. : SP23016
Job No. : VC66SP0014
Pages :30f3

(Without adjustment)
Wavelength _. Nominal Certified UUC* Reading Error Uncertainty k
S (nm) ARIESN Absorbance (A)  (A) +(A) Factor
20360 1.0 I 0.0047  0.0031 2,00
N 440.0 29914 07 0.0032 2.00
2 29381 0.5 0.0032 2.00
§ 29360 1.0 2.00
= 546.1 29914 0.7 2.00
E 20381 05 0.5073 2.00
Z 29360 1.0 1.0222 ]
é 590.0 29914 0.7 0.7237 0.7234
g 29381 0.5 0.5361 0.5360
= e 29360 1.0 0.9753 0.9775
635.0 29914 0.7 0.6910 0.6910
29381 0.5 0.5211 0.5210
Msterist {EERSEEEiuton  Certied  UUC* Reading Errer |
(nm) (mg/l) Absorbance (A)  Absorbance (A) _ (A)
s 20 0.2422 0.2462 2,00
Z 40 0.4866 0.4900 2,00
g 235.0 60 0.7414 0.7390 2.00
z 80 0.9858 0.9871
Z 100 1.2442 1.2480

UUC* = Unit Under Calibration

Condition of this result of calibration :

Resolution of Wavelength Mode :
Resolution of Photometric Mode  0.0001 A
Parameter Setting

Measurement Mode Wavelength, Absorbance
Wavelength Scan 1100 nm-190 nm
Scanning Speed 7.5 nm/min

Data Pitch 0.1 nm

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

Model Lambda 25 8/N 5018141230

Stray Light** UUC* Reading at 220 nm

Transimission T(%) Absorbanee(A)
0.0111 3.9564
**Specific Acceptance :

Transmission = 1.0 T(%), Absorbance = 2.0 A
*Stray light not TIST Aceredited

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

QF-TS12-04-4-020664

End of Calibration Certificate
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PerkinElmer ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PaHankiner
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 11, 2022
Recommendation Recertification SERIAL NUMBER  077C7042401 DATE TESTED July 11, 2022
Address : 7 Soi Phah.olyothm 24 Eerlod e D 6 Months 1. MECHANICAL CHECKS
Paholyothin Road ecerti |cat|on‘ . ue: January 11, 2023 A. Inspect and dlean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 12, 2022
User Name: K.Phenpha Viphasthawat Visit Number: Tof2 B. Inspect and replace as necessary, all torch components including the RF coil.
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER B. As reqiured, check and replace all purgefilters.
OPTIMA 5300DV 077C7042401
C. Recheck optical alignment.
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION 3. COOLING SYSTEM CHECKS
IPV Methods A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.
TEST STANDARD USED PART NUMBER EXPIRATION DATE 4. PERFORMANCE CHECKS
Multielement Standard N069-1579 August 30, 2022 ) _
Wavecal Solution N058-2152 November 30, 2022 A. Torch View Alignment.
VIS Wavecal solution N930-2946 August 30, 2023 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 August 30, 2022
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3
Page 1 of 4

Page 2 of 4

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



WO-01756957/2022

| B

WO-01756957/2022

| B

PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 11, 2022
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service DepartmentPerkinElmer Ltd.

Authorized Representative:

(

PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 11, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00544
Ni 231.604 nm <0.008 0.00709
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01638
Ba 455.403 nm <0.025 0.02391
Precision
As 193.656 nm % RSD <1.0 0.91 %
Zn 213.856 nm % RSD <1.0 0.87 %
Mn 257.610 nm % RSD <1.0 0.76 %
La 379.478 nm % RSD <1.0 0.59 %
Ba 455.403 nm % RSD <1.0 0.53 %
Ba 493.408 nm % RSD <1.0 0.55 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 217 ppb
Zn 213.856 nm 3(sd) 0.03 ppb
Mn 257.610 nm 3(sd) 0.01 ppb
La 379.478 nm 3(sd) 0.04 ppb
Ba 455.403 nm 3(sd) 0.01 ppb
Ba 493.408 nm 3(sd) 0.00 ppb
BEC : Axial (IB X 500)/(1S-IB) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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WO0-01981290/2023 WO-01981290/2023

| B

PerkinElmer ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PaHankiner
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 11, 2023
Recommendation Recertification SERIAL NUMBER  077C7042401 DATE TESTED January 11, 2023
Address : 7 Soi Phah.olyothm 24 Eerlod e D 6 Months 1. MECHANICAL CHECKS
Paholyothin Road ecerti |cat|on‘ . ue: July 11, 2023 A. Inspect and dlean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 11, 2022
User Name: K.Phenpha Viphasthawat Visit Number: S of 2 B. Inspect and replace as necessary, all torch components including the RF coil.
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER B. As reqiured, check and replace all purgefilters.
OPTIMA 5300DV 077C7042401
C. Recheck optical alignment.
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION 3. COOLING SYSTEM CHECKS
IPV Methods A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.
TEST STANDARD USED PART NUMBER EXPIRATION DATE 4. PERFORMANCE CHECKS
Multielement Standard N069-1579 May 30, 2023 ) _
Wavecal Solution N058-2152 February 28, 2023 A. Torch View Alignment.
VIS Wavecal solution N930-2946 August 30, 2023 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3
Page 1 of 4

Page 2 of 4

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

MAINTENANCE AND TEST CERTIFICATE MODEL

WO0-01981290/2023

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

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service DepartmentPerkinElmer Ltd.

Authorized Representative:

Service Engineer
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| B

PerkinElmer ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PaHankiner
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 6, 2023
Recommendation Recertification SERIAL NUMBER  077C7042401 DATE TESTED July 6, 2023
Address : 7 Soi Phah.olyothm 24 Eerlod e D 6 Months 1. MECHANICAL CHECKS
Paholyothin Road ecerti |cat|on‘ . ue: January 6, 2024 A. Inspect and dlean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 11, 2023
User Name: K.Phenpha Viphasthawat Visit Number: Tof2 B. Inspect and replace as necessary, all torch components including the RF coil.
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER B. As reqiured, check and replace all purgefilters.
OPTIMA 5300DV 077C7042401
C. Recheck optical alignment.
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION 3. COOLING SYSTEM CHECKS
IPV Methods A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.
TEST STANDARD USED PART NUMBER EXPIRATION DATE 4. PERFORMANCE CHECKS
Multielement Standard N069-1579 October 30, 2023 ) _
Wavecal Solution N058-2152 September 30, 2023 A. Torch View Alignment.
VIS Wavecal solution N930-2946 August 30, 2023 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3
Page 1 of 4
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PerkinElmer

MAINTENANCE AND TEST CERTIFICATE MODEL

WO0-01981290/2023

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 6, 2023
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00534
Ni 231.604 nm <0.008 0.00682
Ni 341.476 nm <0.012 0.00794
Spectral Resolution : VIS La 408.672 nm <0.020 0.01613
Ba 455.403 nm <0.025 0.02282
Precision
As 193.656 nm % RSD <1.0 0.23 %
Zn 213.856 nm % RSD <1.0 0.09 %
Mn 257.610 nm % RSD <1.0 0.58 %
La 379.478 nm % RSD <1.0 0.38 %
Ba 455.403 nm % RSD <1.0 0.42 %
Ba 493.408 nm % RSD <1.0 0.41 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 2.37 ppb
As 193.696 nm 3(sd) 6.78 ppb
Pb 220.353 nm 3(sd) 0.82 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 23.56 ppb
Zn 213.856 nm 3(sd) 2.85 ppb
Mn 257.610 nm 3(sd) 3.66 ppb
La 379.478 nm 3(sd) 5.10 ppb
Ba 455.403 nm 3(sd) 0.12 ppb
Ba 493.408 nm 3(sd) 1.17 ppb
BEC : Axial (IB X 500)/(1S-IB) Cd 226.502 nm <150 ppb 117.07
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 22.09
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| B

PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 6, 2023
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.
This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service DepartmentPerkinElmer Ltd.

Authorized Representative:

(

Service Engineer
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PinAAcle 900T Preventive Maintenance (PM)

Company Name: SPS Consulting Service Co ., Ltd.
Address

| B

Perkintimer’

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

For the Better (Instrument Location):
Serial Number: PTCS14111103 PM Number: 2/2
Cflstomg Name K. Phenpha Telephone Number: 083-926-9252
(if applicable):
Customer Support K. Duang Service Order WO-02419478
Engineer Name: Number:
- Date PM Performed: . Next PM Due Date: _Dec..
PinAAcle 900T comun R o
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370143 Rev.9 A January 2018
v PerkinEimer’

Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

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

Company Name: SPS ConSUItlng Sel’VICe CO ! Ltd language withF;ut the prior;, written perrr:/ission gf PerkinEImer}l Inc. Copyright © 2013 PerkinElmer, Inz.

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.

Instrument Location: 7 Soi Phaholyothin 24, Phaholyothin Rd.

Jompol, Chatuchak, Bangkok, 10900
Instrument Serial No.: PTCS14111103

Date: 29-Jun-2023
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Component List

Additional Tools Required for PM

(:fa :):I?:;:; r) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO0-252
N1013002 1.0A Neutral density filter 1 MG2-358

0??\119(;006750229 Electronic Flow Meter 1 NA
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

Component / Specific Model Serial # Configuration Notes
AS900 AS91514B1002 Winlab32
Parts Lists
Parts Included with the PM
Part Number
Description anti
(if applicable) i Quentity
B0501696 Fan Filters N/A
B3002013 THGA Contact Cylinders N/A
B3141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) | N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number A Expired
N . Description li Batch/Lot #

(if applicable) g (Ll / Date (Mm/YY)

N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024

N9300244 GFAAS Mixed Standard AR 56-21CRY1 30-Jun-2023

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

Part Number . n Expiration
N ) Description Quantit Batch/Lot #
(if applicable) P v / Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
IPinAAcle 900T Preventive Maintenance (PM) Page 2 of 9 I
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] Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥ Check auto sampler operation.

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

Use (¥ ) to check off those steps in the checklist that have been completed. |/ Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

Procedure Checklist

1. General: 4l Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
¥ Review the instrument performance with the customer and document any recent necessary.
problems.
¥l Inspect the customer log book and make any appropriate PM entries. 4. Electrical:
¥ Perform general inspection of system for cleanliness. 1 Inspect PC boards. Clean if necessary.
v Carefully check all internal and external cable connections.
2. PClnstrument Software: ¥] Check instrument firmware revisions upgrade to current levels (if necessary)
¥ Instrument Software user files/databases archived, packed, and/or deleted as needed. ¥1 Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the

results in the service log folder in the Spectrometer BM Log Viewer.

3. Mechanical:

5. Optics:
¥ Inspect and clean all fans and filters. Replace filters if necessary
¥l Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all ¥ Inspect and clean the sample compartment windows, if needed.
quick connects. Replace the Y connector, P/N 09921079, if needed. ¥l Inspect and clean the furnace windows, if needed.
¥] Clean exterior of the instrument. 4 Inspect and clean the GFTV camera lens, if needed.

| Inspect optics. Clean or replace if necessary,
3.1 Flame Technique
¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the 6. Gasses:
Hardware Guide.
¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification
¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥ Check the drain system for signs of wear. Replace worn or damaged parts.
¥ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

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

7. Flame Interlock Check:

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

3.2 THGA Technique Parameter Specification Test Results Pass/Fail
4l Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole -

piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with Flame Sensor Air/CoH, Flame correctly shuts down Active Passed

Apiezon L grease, P/N 09905148 Drain Sensor Air/C,H, Flame correctly shuts down Active Passed
4l Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the

pads are missing replace the THGA furnace or replace the insulator pads on the furnace. Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
4l InspecF the graphite tube and clean the'contact cyhnders. Replace if necessary. C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
v Test Probe as described in the Service Manual. Correct if necessary. Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed

Check furnace open/close function.

. . . I . . hoosing Ni i h i .

4] Verify the operation of the GFTV Camera for proper operation and viewing alignment in the Burner Head Sensor SiseEtp s s eoiin et Active Passed

should trigger an interlock shuts down

furnace camera Tube View window. Align if needed.

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

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

¥l Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.STN
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8. After PM Performance tests [Flame]: 8.6 AA-BG Baseline Noise with Arsenic

8.1 Detector Linearity with Barium Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Description: Ensures that the detector is linear in the Visible Range.
i Parameter Specification Result: Pass/Fail
Parameter Specification R VA Test Results Pass/Fail P esults e/l
at 553.6 nm (Abs.)
L <0.005
1.0 A ND Filter +5% from Cert. 0.9798 0.9877 Passed Standard Deviation 0.0013 Passed
0.2 A ND Filter +5% from Cert. 0.2042 0.1985 Passed o
8.7 Flame Sensitivity

8.2 Baseline Noise at 1.0 Absorbance with Barium Description: Instrument Sensitivity checked against Copper standard.

Description: Ensures that a high absorbance will not produce excessive noise. g e "
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail
Parameter Specification Results Pass/Fail 5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable
P y : >0.250 Abs.
Sk Bk <0.010 0.0016 Passed 2 mg/L Sensitivity HS Neb (if applicable) 0.3421 Passed
8.3 AA Baseline Noise with Copper 9. After PM Performance tests [THGA]:
Description: Check baseline noise. 9.1 Furnace Gas Flows
Description: Ensures the flow rates are within specification.
Parameter Specification Results Pass/Fail
Parameter Specification Test Results Pass/Fail
Standard Deviation S 0.0001 Passed
Internal Flow Rate 250 mL/min * 25 mL/min 255 Passed
. . External Flow Rate 100 mL/min + 10 mL/min 105 Passed
8.4 D, Background Compensation with Copper
Description: Verifies the instruments ability to compensate for Background absorption. 9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
o Parameter Specification Results Pass/Fail
Standard Deviation = 0.0044 Passed
Baseline Noise <0.005 Abs. 0.0005 Passed
8.5 AA-BG Baseline Noise with Copper Standard Deviation SO0 0.0004 Passed

Description: Ensures that background correction does not produce excessive noise.
9.3 Chromium Characteristic Mass and Precision

Parameter Specification Results Pass/Fail Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.
Standard Deviation <0.005 0.0001 Passed
Parameter Specification Results Pass/Fail
Cr mp Results <7.0 pg/0.0044 A-s 58 Passed
Precision 2% 118 Passed
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9.4 Copper Characteristic Mass and Zeeman Ratio

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

check the Zeeman Ratio.

Parameter Specification Results Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 13.6 Passed
Zeeman Ratio D2 0.52 Passed
10. Review:
¥l Review with the customer PM work performed.
¥ Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.
I PinAAcle 900T Preventive Maintenance (PM) Page 8 of 9 I

Additional Comments

Additional Comments Regarding the PM

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

0.1614

0.1614+0.1448

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
06-Jun-2023

(DD-MMM-YYYY)

Authorized Customer Representative: Date:

06-Jun-2023
(DD-MMM-YYYY)
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T-TISTR

NSC-TISITIS 17025
CALIBRATICHS D037

Request No. 21-66/0413

Submitted by
Address
Calibrated at

Instrument Calibrated :

Metrology (Thailand}.

measured values only.

Date of Receipt

Date of Calibration

Deseription : Sound Calibrator
Manufacturer :ACO

Model : 2127

Serial No. : 130006

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIUAL RESEARCH (TISTR)

MTC No. EEL. BP.  109/0366

CALIBRATION CERTIFICATE

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

- 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
- Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Ambient Environment

Temperature
Relative Humidity

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

4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5, Pressure Transmitter Vaisala PTB202AD S/N T0O650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495,

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

measured by standard microphone using an insert voltage technique.

27 Mar. 2023
29 Mar. 2023

1{23+3)°C
(50+15)%
(101,325 + 1.500) kPa

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

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

Calibration Procedure: CP-102-04 based on 1EC 60942-2003, The sound pressure level of instrument was

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

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

|f:wj'

- . The results relate only to the items tasted/calibrated or value assigned
vertising the Report/Certificate and publicity of the results except in full are prohiblted unless wiitten permission is obtained from the sovemor of TISTR

Head Cffice

35 Mu 3 Tambon Khlong Ha, Amphos Khicng Luang,

Changwat Pathurmthani 12120, Thailand

Tel (68) 0 2577 9000

Fax (66) O 2577 9009

E-mail : rumpalgtistrarth Websiteaww tistrorth

Office/Laboratory
Sol 1C, Bargpoa Industrial Estate, Sukhumit Road,

Amphioe Muang, Changwat Samutprakan 10280, Thailard

Tel, (668) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-mmail : mici@tistr.orth

FM.BLMTC.002 Rev.2
Office
194 Phahanyaihin Soad, Chatuchak, Banekok 10900,
Thatland 5
Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, {66) 0- 2579 8592
E-mall ; sumalee@tistronth

AATISTR

RSC-TISI-TIS (7023
CALIBRATION 0057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0413 MTC No. EEL. BP.  109/0366
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test =94 dB re 20p1Pa at 1000 Hz
Acoustic Qutput in dB re 20[1Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Préssure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC6(942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +1.0%
3. Tolal distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Note : 1. No adjustment.

Calibrated by :

Date of Calibration

{Mr.Weerachai Deechaiyae)

29 Mar. 2023

2. The calibrator pressure correction was nol included.

3. The microphone volume correction was not included.

Approved by :

S
Electrical and 9@?:':];! §];ard; Lahoratory

Industrial Metrology and Testing Service Centre

Date of Issue 30 Mar. 2023 Ref : 2011266032701228001
End of Certificate 242
The results relate anly to the items tested/calibrated or value assi N
i . _ ! x . = items tested/calib > assiyred
Lnd\ems.ng the Repart/Certificats and publichty of the results except In full are prohibited unless wiitten permission is obtained from the eovemor of TISTR

Head Office

35 Mu 3 Tamban Khlong Ha, Amphoe Khlong Luang,

Chargwat Pathumthani 12120, Thalland

Tel {66) 02577 P000

Fax. (66} 0 2577 8009

E-mail : rumpai@tistronth Websitewww, tistr.orth

Office/Laboratory
Sol 1€, Banepao industrial Estate, Sukhumwit Hoad,

Amphoe Muang, Changwat Samutpeakan 10280, Thatand

Tel. {66) 0 2323 167280 ext. 115, 116
Fax. (66} 0 2323 9165
E-mall | mtcatistr.orth

FMBLMTC.O0Z Rev.d
Dffice
158 Phahoryothin Acad, Chatuchak, Bangkek 10500,
Thalland
Tel. (66} 0 2579 1121-30 ext, 521%, 5225, 5217
Fax, (66) 0 2579 8592
Email - sumalesgtistrorth
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Noise B_295/23 Nolse B_322/23
Sound Level Meter Calibration Report Sound Level Meter Calibration Report
Acoustic Calibrator Data Acoustic Calibrator Data
Brand | ACO ] Number [ AC 03/56 | Brand | ACO | Numnber [ AC 03/56 |
Model | 2127 | Sarial Mo, [ 130006 | Model | 2127 | Serial No. | 130006 |
LCalibration Range I 94 dB, 1000 Hz + Last Callbration | 28 March 2023 | Calibration Range [ 94 dB, 1000 Hz | Last Calibration | 29 March 2023 }
Due Date [ 20 March 2024 | Due Date | 29 March 2024 |
Calibration Data Calibration Data
Sound Level Meter Data Calibration Data Sound Level Meter Data Calibration Data
Actual Reading [dB] . Actual Reading [dB]
SLM Mo Brand Modet Serial No. Date SLM o, Brand Model Serial No. Date P PP >
Before Adjustment After Adjustment efore Adjustment T Adjustmen
ACOH 6236 00172060 20 July 2023 24,0 94,0 g L) LS f0zpe298 15 Aust 2023 940 a4
A 5236 ooteEzoos | 20 July 2023 210 ong ACO-B13 ACO 5236 00152084 15 August 2023 54,0 94.0
ACO-B3T Ao 6236 00192028 20 July 2023 938 90,0 ACBLE ACO 6235 00222300 15 August 2023 94.0 54.0
ACC-BAO o | ez 00192031 20 July 2023 930 20,0 ACO-B26 ACO 6236 00182007 15 August 2023 93,9 940.0
Acoustic Certlfied Value ; Thalland Institute of Scientific and Technological Research ACC-Ba7 ACO 6236 00162008 15 August 2073 93.9 24.0
ey 93.94 + 0.10 4B ACO-BAD ACO 6236 Q0222301 15 August 2023 G4.1 a0
T
ACC-BAG ACD 6236 Q0222302 15 August 2023 G4.1 Sa.0
ACC-BAE ACD 6236 0222305 15 August 2023 94.0 4.0
Acoustic Certified Value : Thalland Institute of Sclentific and Technological Research
93.94 £ 0.10dB
(TISTR}
Caliorated by : | Approved by |
(M. Adul Gangklom )
Calibrated by - Appraved by -

(hir. Adul Danfkiom )
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Nolse B_366/23

Sound Level Meter Calibration Report
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Nose B_385/23

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACo | Number

Wlodel i 2127 | Serial Mo,

Calibration Kange | 94 di, 1000 He ]

Due Dute

Last Calibration

130006

289 March 2023

[ AU 03/56
1
I

| 29 March 2024

Acoustic Calibrator Datn

Calibration Data

Due Date

| Brand [ ACO | Number [ AC D3/56 |
| Model | 2127 l Serial No. | 1300086 |
| Calibration Range | 94 4B, 1000 H: | Last Calibration | 29 March 2023 |

| 29 March 2024 i

Calibration Data

Suowmd Level Meter Pata Culibration Tty Sound Level Meter Data Calibration Data
SLM No. Bramd Model Seril No. Dute o i SLM No. Tirand Mudel Serial No, Date i S
Before Adjustment Alter Adjustment Before Adjustment After Adjustment
ACD-B13 ACO 6216 DO152084 11 Septeniber 2023 94.0 4.0 ACO-B29 ACO 6236 00182011 17 October 2023 94.0
aco-2 | Aco | 62 00172060 11 Septemer 2023 a1 910 acowst | Aco | s | oowososs | i7omowrzoss | oo
ACO-B26 ACO 6236 00182007 11 Seplember 2023 94.0 94.0 ACO-B40 ACO 6236 00182051 17 Oetober 2023 2 940
ACO-B33 ACO g236 00182015 11 Seprember 2028 941 24.0 ACO-BA1 ACO 5236 00192032 17 October 2023 938 94.0
Avtustic Cerfified Value 3 Thailand Tnstitute of Seientific and Technological Research (TISTR) 93.94 + 0.10 dB Acoustlc Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.94 + 010 A

Calibrated by @ Approved hy

LML, AU LEngRIom )

Calibrated by © Approved by @

AT, AU LSRRI
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£ #5.P.5. CONSULTING SERVICE CO., LTD.

% ¥ 7 e manm 10900
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Nobse B_419/23

Sound Level Meter Calibration Report

U3HN Lod.W.10d. AauTane weTid i

% ; $.P.S. CONSULTING SERVICE CO., LTD.
?\‘Q“ T 5ol Pl\‘mﬂlsmlllﬂ 24, Phanalyothin Ad, ‘ﬂﬂﬁ-l"::hnl‘:::lll"‘;\I:{;;Ll‘oﬂ?\g

“ o
e Tol ; {652} D30-4370-72. Fa ; {623 5134271, F-vd : ndbeiaimesn coom., wammagresmu i

Noise B_459/28

Sound Level Meter Calibration Report

Avoustic Calibrator Data

Acoustic Calibrator Data

Brand 1 ACO

Ml [ 2127

Calibration Range | B4 dis, 1000 He

MNumber

Serial No.

Last Calibration

D Dute

AC 03/58

130006

28 March 2023

28 March 2024

Calibration Data

Brand [ ACO | Number [ AC 03/56 |
Model [ 2127 | Serfal No. [ 150008 |
Calibration Range | 94 dB, 1000 Hx Laust Calibeation | 28 March 2023 |
True Date 29 March 2024 |
Calilration Data
Sound Level Meter Trata Calibration Thata
Actoal Reading [dit]
J Mukel Serial No. Date
i pirand ! o Defure Adjustment After Adjustment
ACO-TB12 ACD G236 D0152081 02 November 2023 4.0 _B»Ll]
ACD-B19 ACO 6236 DO1T2057 02 November 2023 94.0 894.0
ACO-B2E2 ACD 62308 00172080 02 MNovember 2023 92.9 04.0
ACD-B40 ACD G236 00192031 02 MNovember 2023 84.0 94.0
Acoustic Cerfified Value @ Thailand Institute of Scientific and Ty dogical B b { TISTR) 93.94 + 0.10 B

Calibrated by ©

{Mr, Adul Dangklom]

Approved by ©

Sound Level Meter Tata Calibration hata
Actogl Keading [dIb
SLM Mo Brand Muddel Serial No. Date
Before Adjusiment After Adjustment
ACO-B17 ACO 6236 00172042 4 December 2023 94,1 94.0
ACO-R21 ACD B236 001 72058 4 December 2023 94.1 a4.0
ACO- BZS A( [) 6238 00182009 4 December 2023 24.0 4.0
acoB | aco | ezss 00182012 § December 2023 Cezs 910
Aco-B31 | aco 6236 00182013 4 December 2023 T 94.0
. I\LU Bdl" ACO 6236 bors2028 4 December 2023 9.19 o 94.{5
ACO-R3E ACO 6238 00192029 4 December 2023 94.0 H4.0
ACO -“39_ ACD i 6236 00222301 4 December 2023 24.0 i i a4.0
Acoustie Certified Value © Thailand Lostitute of Scientific and Technol I R h (TISTR) 93.94 +« 0,10 dB

Calibraied by

(Mr, Adul Dangklom )

Approved hy @
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Persenal Pump Calibration Repuort
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S.P.S. CONSULTING SERVICE CO., LTD.

7 gaunnaloiu 24 ounwnaloBu Laniassma ll‘lﬂ?ﬁ.ﬂuﬂ‘! f3UNNT 10800

7 Soi Phabolyothin 24, Phaholyathin Rd.. Jompeol, Chaluchak. Bangkok 10900
Tel 1 {662} §39-4370-72. Fax - (652} 5134221 E-mai | SEeDispscon (oM. WW.SpSoan.com

Personul Pump Calibration Report

Calibration Method @ Dry Cal Primary Flowmeter

—

Muodel | Defender 510-H

54N 1138164

Calibration Method { Dry Cal Primuosey Flowmeter

Mudd : Defender S10-H

8/N 1136164

Environmental Coaditions

Environmental Conditions

Temperaiure ; 25 e
Pressuro . 1010 rmbar
Personal Pump Data Culibration Duta

Thost Rate ot/ eoie) Value From Calibration Curve

Mo Brand Mudel Seriul M, Dafe Setiing Actual () std.}
1 2 3 1 2 3 ¥ R°
HO1 SKC 224-PCXR4 | 262101 04 /04,2023 1,000 1,500 | 2000 204 2,008 LOUSN ~ T.687 1.000
BOZ SKO 224-PCNR4 | 626166 04/04/2023 1,000 1,500 | 2,000 1,004 1,008 10108 - 19,866 2509
U] KO 224-PCXRA | 61206E 07/04/2023 1,000 1,500 | 2,000 285 2,001 1.007x - 13,684 1.000
Ho4 sKC 2Z4-PONRA | 602804 0E 7042023 1,000 1,800 | 3000 298 1,894 0.989: — 1611 1.000
Boy SRC 224-PCARY 612683 770472023 1,000 1,600 2,000 1,002 2,004 1.014x - 24.856 0.999
Bog SKO 224-POXRA 162188 07040023 1,000 1,500 | #ooo LT 2,066 10120 - 21,589 R
BoT SKC 224-PCKRA | 02E262 0404740 1000 1,500 | 2000 287 1,880 0.9945 + 1404 1.000
16 SKC 224-PCHR4 | 026100 04s04/2023 1,000 1,500 | 2,000 1,001 4,008 1018 - 27,137 LELE
Bog SKC 2DA-PCXRA | 826478 D6 /040023 1,000 1,600 | 2000 287 1,094 0.994x + 1368 1,000
BL0 SKC 224-PCXR4 | 001980 430402023 1,000 1,500 | 2,000 293 2,005 1.013x - 28,979 10040
Bl1 SKC 224-PCXRE | 564315 10/D4/2023 1,000 1,800 | 2,000 295 1482 1,008 L.ODZs — 7.258 1004
812 SKC ZZA-POXRA | 034686 047042023 1,000 1,600 | Z000 ooz | 1504 2,001 10085 - 17.608 D
By SKC 224-PCXR4 | 602073 04/04/2023 1,000 1,500 | o000 aa7 1,501 2,000 1.004x - 7834 1006
BLd SKC 224-PCKR4 | 626313 03/04/2023 1,000 1,500 | 2000 @87 1,482 1,991 0.996x « 1,609 10040
6 SKC 224-PCKRA | 626474 07042023 1,000 1,600 | 2000 1,008 | 1,509 2,006 10135 - 15,245 0.699
Bib SKC 224-PCXRA | 6RG4TT 03/04/2023 1,000 1,500 | #2000 EES] 1,500 7,008 1.611x - 92,132 D.Bas
BT SKC 294-PCXR4 | 626860 4/04/2023 1,000 1,500 | 2,000 EE 1,483 1,988 1.000x - 4.627 Lo
B8 SKC 224-PCKRA | GBI4E4 04/04/2023 1,000 1,600 | #,000 1,001 ADE 1,002 1.010x - 21,170 n.891
Bie SEC 224-PCXR4 | GR1G8S 04/04/2023 1,000 1,500 | =000 94 1,504 2,000 1.006x - 10.484 1004
B20 SKC 224-PCHR4 | 681587 037042023 1,000 1,500 | 2,000 @a1 1,602 2,000 1016y — 36,102 058
B21 SKC 224-PCXR4 | 681531 047042023 1,000 1,600 | 2,000 204 Ja01 1895 1.001s - 5,153 1.000
B22 SKE 224-PCXR4 | 691654 0704 /2025 1,000 1,600 | 2000 1,000 1,508 2,004 1.014x - 15574 n.998
B2a B 224-PCXR4 TeE3ILd Q50472023 1,000 1,600 2,000 290 4308 2,004 1.013x - 33.684 1.000
B4 KL 294-PCXR4 | 625363 037042023 1.000 1,500 | 2000 1,008 1,603 1,888 10095 - 16.647 0,999
Bas SKe PO4-TCXR4 | TER4ES 07/04/2023 1,000 1,500 | 2000 1,008 1484 7,000 09878 « 5,404 1000
H26 SHE 224-FCXR4 | 796479 077042023 1,000 1,500 | #2000 1,001 1,50 1,984 0,385+ 5.564 1.000
B27 SKE #24-FCXR4 | 691673 0470472023 1,000 1,800 | 2000 95 1,505 2,004 L0135 - $5.081 0,938
Bi2E KL $24-TCXR4 | 881570 04/04/2023 1,000 1,600 | 2,000 1,008 4501 2,001 1010y - 18,828 0,938
B2 | SKC 224-PCXR4 | 626472 080442023 1,000 1,500 | 2000 1,001 1,498 7,000 0.899x ~ |.831 1,000
B30 SKC 224-PCXR4 | 691489 04/04¢2023 1,000 1,500 | #000 1,008 1,607 2,008 1008y ~ 13936 0898
B3l SKEC 224-PCXRA 681508 070442023 1,000 1,600 2,000 B4 1,494 148t 10043 - 9.650 1.000
Bag BKC 234-PCXR4 081667 10/04/2033 1,000 1,500 2,000 a9y 1,504 3,001 1.013x — 36.542 [ %0:1]
Bas | SKC 224-PCKR4 | 081756 05/04/2023 1,000 1,500 | 2,000 EEE 1,498 1,892 DRgEx -~ 1,121 1.000
nag SKC 234-PCXRA 612062 07/04/2023 1,000 1,500 2,000 1,002 1,503 £,003 1,008 - 14.753 0.904
B35 SKC BE4-FCXR4 | 6O26EZ 05/04/2023 1,000 1,800 | 2,000 991 1,497 1,156 LOD3x - 11,386 1006
B3§ SKC 224-PCXR4 66164 05 /04,2023 1,000 1,500 2,000 237 1,435 1.988 1.002x - 5.087 1800
Ba7 SKE #24-FCXR4 | d26256 07/04/2023 1,000 1,500 | 2000 93 1,605 1,996 1012 - 27,161 0884
Bas SKE Z24-PCXRA | 828107 07404 /2083 1,000 1,500 | 2,000 098 1,493 1,097 1, 003x - §615 Lo
Bay SKC 224-FCXR4 034637 1040448023 1,000 1,500 2,000 1,003 1500 2,003 1.013s - 23125 0.899
B0 [ SKC EZ4-FCXR4 | 788349 07/04/2023 1,000 1.500 | %000 294 1507 1,598 10155 - 30,204 0,954
Approved by -
LWIT. AR LR | Il ] W

Temperature 2 25 + a3 'c
Pressure . 1010 £ 15 mmbar
Personal Pump Thatn Calibration at
Flow Rate (md/min)

Value From Calibration Curve

P Tramd usleel Serinl No. e Setling Actual (€ st}
1 2 3 1 2 3 ¥ w
B41 SKC 224-PCXR4 612669 07 /04,2083 1,000 1,800 2,000 a9y 1490 1,891 0898y - 1,308 1.000
B4z SKC 224-PCXR4 BZE041 10/04/2023 1,000 1,600 2,000 1,006 1488 1,092 0988 « | 4.22] 1,000
B4 SKC 424-PCXR4 034636 07/04/2023 1,000 1,500 2,000 1,001 1,503 1,993 0.992x + 8,810 1.000
Bd4 SKC 224-PCXRE 529341 10/04/2023 1,000 300 2.000 1,000 1,499 2,006 1.008x - 14,358 1.000
B45 SKC 224-PCXRE 529594 104042023 1,000 1,500 2,000 293 1,506 1,987 0.980x + 12.580 1.000
B4s SKC 124-PCXRE GEGT4E 05 /042023 1,000 1,800 2,000 aai 1,802 2,000 1018 — 96802 LR
B47 ERC 224-PCXRE BEBT4T 07/04/2033 1,000 1,500 2,000 298 1,501 2,002 1.014x - 27.552 0.808
B4E FKC 224-PCXRE BEBTER 10/04/2023 1,000 1,500 2,000 o8 1,493 1,686 0997 - 0,359 1.0040
B4g SKC 224-POCXRE BAGTAD 05:/04,2023 1,000 1,500 2,008 1,007 1,501 2,007 LO011s = 19,156 0.598
B50 SKC F2a-PCXRE 500400 07 04s2023 1,000 1,500 2,000 1,004 1,435 2,004 1000 - 1,863 1.000
B51 SKC 224-PCXRB E00383 04/04,2023 1,000 1,500 2,000 a8y 1,502 1,988 1.008x — 31.3232 0998
B&2 SKC 224-PCXRE D931ES 05/04/2023 1,000 1,500 2,000 293 1,493 1,895 L0008 - 6106 1.000
B53 SKC 284=-PCXRE TOTETH 05042028 1,000 1,600 2,000 1,000 1,498 2,002 1.009x — 18883 0.990
B34 SKC 224-PCXRI 508821 05/04/2023 1,000 1,600 2,000 286 1,600 2,001 1.018x — 32.482 0.999
Bas SKC 224-PCXRI GIOTIO 10/04/2023 1,000 1,500 2,000 998 1,487 1,992 0.986x — 0,181 1,000
B56 KO 224-PCHRS 611450 05:04/2023 1,000 1,600 2,000 1,003 1,501 2,003 1.005x ~ B.OB1 1.000
B57 SKC 2E24-PCXR3I 510798 05/04/2023 1,000 1,600 2,000 999 1.480 2,000 1.001x — 2,820 L.D04%
B56 KO 224-PCXR3 509852 10/04,2023 1,000 1,500 2,000 1,002 1496 1,998 1.00x — 15522 0.884%
B5S RO 224-PCXR3 L9863 10/04,2023 1,000 1,800 2,000 ea8 1501 1,986 0.996x + 4.471 1000
Beo SKC 224-PCXRI 512658 07/04,2023 1,000 1,500 2,000 1,003 1499 2,004 1.005% - 9.971 LD
B&1 SKC 224-PCKRI 503015 104042023 1400 1,500 2,000 aan 1,488 1,884 LT - 15,804 L.ooo
BEZ SKC 2E4-PCXR3 505875 10/04,2023 1,000 1,500 2,000 1,001 1,495 1,887 1.000x - 4.802 1.000
B&3 SKC 224-PCXR3 511432 0T/04r2023 1,000 1,400 2,008 a3 1,500 Z,000 L018x — 32,709 0.993
BE4 SKC 224-PCXRI 50B302 05/04/2083 1,000 1,504) 2,000 B98 1,481 1,887 0888 + 9.855 1.000
BES SKC 224-PCXR3 508310 10/04/2023 1,000 1,500 2,000 998 1,500 2,005 1,013 — 20,586 1,000
BES SKC 224-PCXR3 BDSBSL 10/04/2023 1,000 1,600 2,000 1,000 1,497 1,892 0.890x + 10.612 1000
B&7 SKC 224-PCXR3 506295 07/04/2023 1,000 1,500 2,000 293 1,606 2,002 1.007x - 13.889 1.000
BEE SKC 224-PCXR3 505BT2 05/04/2023 1,000 1,500 2,000 288 1,488 1,997 0.898x - 1,743 1,004
B&Y SKC 224-PCXRE GOSBATS 04:04/2028 1,000 1,500 2,000 1,004 1,502 2,002 1.008x - 16807 0.804
BTO SKC 224-FCXRI 510623 05:04/2023 1,000 1,600 2,000 G994 1,508 1,998 1.004x — B.846 1000
BTl SKC 224-PCXR3 508367 10/04/2023 1,000 1,500 2,000 B[94 1,303 2,003 LO011x — 23,544 0.999
B72 SKC 224-FCXR3 506977 10/04/2023 1,000 1,600 2,000 1,008 1,493 1,988 0.968x + 15.209 1.000
B7E SKC 224-PFCXR3 512606 G5/04/2083 1,000 1,500 2,000 1.000 1,604 2,004 L008x — 14,5006 1.000
B74 SKC ZE4-PCKRD 505993 05/04/2023 1,000 1,600 2,000 697 1,497 1,888 1.001x - 7.514 1.000
B75 SKC 224-PCXR3 5089820 07/04/2023 1,000 1.500 2,000 a97 1,496 1,588 0897 + D195 1.000
BTG SKC 224-FCXRI 508811 05042023 1,000 1.500 2,000 285 1,488 1,898 1.004x = 11212 1,000
BIT SKC ZE4-PCXREI SDB301 10/04,2023 1,000 1,500 2,000 1,003 1,502 2,004 L0138 = 23811 0.99%
B7E SKC 224-PCXR S 510677 U4/04/2003 1,000 1,500 4,000 987 1,808 2,000 LD0Tx - 16413 0.989
BT SKC 224-POXR3 510820 10/04,2023 1,000 1,500 2,000 468 1,485 1.983 0.998x - 1.232 1.000
Calibruted by ¢ Approved by ¢

(M. Adul Danghbom )
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Personal Pump Calibration Keport

Calibration Method | Dry Cal Primory Flowmeter

Mudbel : Defender 510-H

SFN 186164

Environmental Conditions

Temperature z 25 3 %
Pressire . 1010 % 15 mmbar
Fersomul Pump Dats Culibration Daty
Flow Rate { ml min }
No. | Brand Madel Serial No. Tate Setting Actual (Q sil.) Value From Cafifeation Curve
1 s 3 1 2 3 [l w
BE0 SKC 224-PCXRS 04569 05/04/2023 1,000 1,500 2,000 1,003 1,488 2,003 1.011x - 22431 D.998
B8l | sko | ssa-poxms | soasse | essoscaoza | 100 | vson | zooo | ses | nsoe | zoor | voiss- azier 0.9
Rag SKC 224-PCXRS 505673 05/04/2023 1,000 1,500 2,000 9956 1,496 1,897 1.003x - 7.258 1.000
Bas SKC 224-PCXR3 510785 050472023 1,000 1,600 2,000 1,007 1,498 2,001 1.006x - 13.616 0939
Bad SKC 224-FCXRI 508333 10/04/2023 1.000 1,800 2,000 995 1,498 1,893 0.998x - 1.970 1.000
Bas Ko 224 -PCXRZ 505757 10/04,2023 1.000 1,500 2,000 ase 1,800 2,000 1.004x - 12.000 1.000
Bae SKC 224-PCXR3 812625 05/04/2023 1,000 1,500 2,000 1011 1,501 2,006 1.002x - 3577 o489
BRT SKC 224-PCXRI 604324 05/04/2023 1.000 1,500 2,000 289 1,495 1,008 0.5688x + 0.608 1.000
BAE SKC 224-PCXR3I &0B307 an/04/2023 1,000 1,500 2,000 287 1,487 1,002 0.604x + 4.6 1.000
888 | sk | zea-poxma | sosseo | owosczezs | 100 | vsoo | zoon | veer | ovees | 2,002 1007y - 13,92 1.000
B8O SKC 224-PCXRI 508366 05/04/2023 1,000 1,600 2,000 111 1,807 1,598 1.004x - #8640 1.000
BE1 SKC 234-PCXRI S510019 04/04/2023 1,000 1,600 Z.000 1,003 1,500 1,985 0.938x = 13.505 1.000
Bo2 SKC 224-PCXRI 510987 05/04 /2023 1.000 1,500 2,000 1,003 1,503 1,088 0.997y + 5,126 1.000
Bod SKC 224-PCXRY 609845 10,04 /2023 1.000 1,500 2,000 EET 1,488 2,003 1,007y — 13,628 1.000
Bog SKC 224-PCXRE ALZTET] 04/04/2023 1,000 1,600 2,000 L01 1,485 2,008 1.008x - 18.746 0508
Bas SKC 294-POXRE A127821 03/04/2023 1.000 1,500 Z,000 a8s5 1,504 2,001 1.013x — 20112 0.899
nos SKC 224-PCXRE AlZ7942 07:/04/2023 1,000 1,500 2,000 go8 1,498 1,897 1.000x - 2.010 1.000
Ba7 SKC 224-PCXRE AlZ7955 07:04/2023 1,000 1,500 2,000 1,008 1,503 2,008 L0kl - 18,638 LR L
B9E SKC 224-PCXRE A1Z2T908 070472023 1,000 1,500 2,000 294 1487 1,988 1.005x - 11.436 1.000
Culibraged by @ Approved by

(Mr, Adul Dangiom )
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Persanal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Model : Defendar 510-H

S/M : 136164

Enviranmentsl Conditions
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Personal Pump Calibration Report

IMr Adul. Dangkiom)

Temperature 5 P | Yc
Pressure 01y =4 L mmbar
Personal Pump Data Calibration Data
Flow Rate (i
New Brand Madel Serial No. Date Setting { Lm"‘ih.lal {0 std) e b
1 2 3 1 2 3 ¥ i
BO1 SKC 224-PCxid 263101 0072023 1,000 1,500 2000 092 1,495 1,986 100te - 4512 L1000
B SKC 220-PLEAD 626168 Q3072023 1000 1,500 2000 1002 1508 1,099 1.009x - 20101 bl
BO3 SKE 2HPCRRY &12968 1072023 Lo 1,500 2 995 1093 15899 10051 - 12388 LO0%
B4 SKC 2HPLARS EORR04 05/07/2023 roob 1500 2000 999 Ls01 1,992 (1558 - 0000 L0
BOS K Z2G-PLXR 812693 O3/0T2023 Lood 1,500 2,000 1002 1,498 2,000 L030s - 20,400 099
BOG S0C 224 PR 262186 050772023 100 1,500 2,000 999 1,508 2,004 1011x - 20811 LO00
Bo7 HC -POARA 626252 104072023 1,000 1,500 000 Lk 1090 1,993 Q5 = 0.39F 1O
Boa E ZR0-POXRD 626100 GTAOT/2003 1,000 1.500 2000 1,002 LA5E 2505 LO13 - 26473 1959
BOR MO 220-PUXAL G264TS 05/07/2023 1,000 1,500 2000 L] LAgw 1591 G895 & 1797 L00g
B0 K F20-PCXRAL 091950 OtvTvEies 1,003 1,500 2000 ] 1501 1398 1.017x - 36784 LEE
a1l SR 220-PLRRE 564315 10T 202 1,000 1,500 2000 W5 1,489 1997 1,003k - 8,260 LO0G
Bi2 SHE 220-PCXRY 034656 0772023 1,000 L300 2009 1002 L5 2003 1.004x - 7,152 1000
B3 SHE 220-PCHAL H02073 1,000 1,300 2004 Gt 1,459 1,956 1.000x - 3092 1000
Bia L 224-PCXRL 626313 0102023 1,000 1,500 200 998 1,851 1,287 0991x + B312 1000
Bis SKC 220-PCRHY 6264740 DT/ 2023 1000 £,500 200 1,000 1,500 2,003 1005 - 17930 G599
Bl6 SKE 220-PCXRY 626477 DAAT20Z3 1,000 1500 200 993 1,502 1959 1018 - 31373 0.699
BLT SHC 220-PCXRY G25BE0 D07/ 2023 1,000 L500 2000 996 1,893 1,969 0,200k - 0904 1000
B1d SKE 220P00PA 651084 0AT/2023 1000 1,500 2000 1,008 1,499 1,95 1.006x - 17.890 0.599
E1% SHE 224-PCARA 551599 040772023 1000 1500 Ee] 992 1,501 1,557 1.005x - 10,091 1000
B2g SHC 220-PORRS 591587 O3GT2023 Lok 1500 2m0 990 1502 1,988 1008 - 21898 1600
821 o 220-PCRRG £91531 10/07/2025 1,006 1,500 2,000 992 1476 1,503 1.000x - 11272 1000
622 SHC 220.PCXRR 691450 0507/2003 1,000 1,500 2,000 1,002 1,500 2,002 111x - 21101 599
823 ST 220-PCxRE TOE39Y 10070 LO0g 1,500 2000 092 1,505 2,000 0T - 33720 0000
824 SHE Z20-PCRRA 626363 DE/07/2023 100G 1,500 2,000 999 1,501 1,997 1003 - 5933 1000
B35 SKC 224-PCXRY T9BAES 10/07/2023 1,000 1,50 2,000 1,000 1,491 1,598 0996 + 1639 1000
HZh SKC 224-PCHAL TURSTY 04/07/ 2023 1,000 1,500 2000 5% 1498 1991 0993 + 6,351 1.000
877 SKC 229-PCKAN 491673 LOOTA023 1,000 1,500 2,000 753 1502 2,000 1015 - 32306 0559
Bz8 SKC 224-PCKR4 EILETH DD/ NS 1000 1,510 200 1,002 1458 1096 1006x - 12188 1000
B2 SHC 220-PCHAL 426472 04/D7/ 2022 1,000 1,500 2000 559 1,456 1,998 1002 - 471 1000
B30 SHC 22a-PCEAL £31063 DU/DT/2023 1,060 1,500 2001 1,003 1,508 2000 1002 - 7.722 0598
B31 SKC 224-PCXAL 691509 100742023 100 L2000 2003 91 LATS 1995 0959 - 10308 1000
32 SHC 220-BCKAL 091567 DEAT202E 1,060 1,500 Z000 30 1,501 396 10115 - 24321 1.000
B33 SHC 2ZBPCHRG 091756 DSOS 1,000 1,500 2000 592 1A% L1990 0.571x = 4878 1000
B3d SKC 23a.pCxRa 612962 DT/0TL2023 1000 1,500 2000 1,001 1A% 2,000 1.008x - 14560 0598
B35 SKC F28-PCNRA (687 08/07/2023 1,000 L300 20K 292 1887 1990 1002 - 2742 1000
as6 NC 220-PCXRE G26164 05407/2023 1000 L300 2000 55 1456 1999 LODM - & 056 1000
a7 SaL F20-PCERA E26056 3072005 1,000 1,500 2,0 993 1.505 s 1,005x — 13443 Loo0
838 ST 224-PCXRA 426167 030720 1000 1,500 2,000 936 1,486 1,996 1.001x - 3347 1000
B39 ST 220-PCHRA 033537 10/072023 1000 1,500 2,020 1008 1409 1999 1008w - LRS00 0.9
840 SKC Z20-PCXEE TIE3AE D&DT20E 100 1,500 2,000 353 1,504 L4971 1013 - Po090 9% |
Calibrated by : #pproved by

Calibration Mathod : Dry Cal Primary Flowmetsr —l Madel : Defender 510-H SN : 136164
Environmental Caonditions
Temperature 25 ESS. Yc
Pressure 1010 + 15 mimbar
Personal Pump. Catg Calibration Data
Flow Rate (mb/min)
Mo, | Brand Modsl Serial Mo, Date Setting Actual (G sta) Walue Froen Calibration Curve
1 2 3 1 2 3 y [
Bay SKC 220-ACXA4 612669 1VDTR0ES 1,000 1,500 2,000 98 1,085 1,989 0995 + 1833 Ln
Baz SHC 229-PCXAY 625041 1DT/2013 1000 1,500 2,000 1002 1095 1,089 0885 + 1E95) oo
B3 SKE 22A-PCXRY D34636 050772025 1000 1,500 2,000 290 1,500 1990 0.990x + 11,352 1000
Bas SHC 224-PONRE 529341 L0AOT2023 1,000 1,500 2,000 on 500 2040 1003 - 6128 Laon
B4S SHC Z20.PTARE 529504 06/07/2023 1,000 1500 2000 oo 1,500 L9as D.F8Ex « 15093 L0
Bas ST 224-PCRAR 566743 D40T/2023 1,000 1,500 2000 94 1.504 2000 1006 - 18.882 L00d
#ar s 229-PCXRE 566747 DO 2023 1,000 1,500 2000 1,001 150 4,002 1012x - 20.217 599
BLE SHC 220-PCHRE 565753 LOVO7/202 1000 LE00 2000 bl 1,401 1,956 1002 - 11.2%6 1.000
a8 224-PCNRE SE6TED 04072023 1,000 1,300 2000 1,002 1.5 2008 L2 - 23690 o599
B50 SKE 224-PCXRE 300840 10072023 Lo 1,500 2,000 1,000 1,506 2,000 0997 + 1.566 1.000
H51 SHC Z2-PONRA 500363 43772023, 1000 1500 2,000 495 1.010x - 25,408 0599
BS2 SHT 220-PCHAS a93184 10/07/2023 1,008 1500 993 0995 + D.8¥2 1.000
853 ST 220-PCHRAB TOTETD Q52023 1.000 150 1001 1007« - 18 304 0535
as4 S 220-PCHA3 300821 03072003 1,000 1,550 vl 1017 - 35035 0588
B35 SH 220-FCHRY 510710 LO/07/2023 1000 1,50 = 0594 + 2638 1,000
B3é& SKC 22APCERS 511450 o401 2073 1090 1,001 1000 — %108 1000
B5T SKC 220-PCXR3 510758 1040772023 14 596 1.005x - 13675 1000
B58 SKC 220-PCRA3 aCeasz Q5072023 Lo 2,000 997 1.008x - 19.133 0.99%
ES9 SKC 220-PCXA3 S0R862 a/7/2023 1003 2,000 995 1.001x - 5138 1000
B0 SHE 220-PCHA3 512655 08072023 1,000 2,000 1001 1.017x = 25.660 1000
B41 2 220-PCXAY 503915 050772083 1,000 2,000 952 1.00dx - 13785 1009
BEZ SKC 224-PCXAY 505575 D&DT/202% 1,000 2800 Ll 0898 + 0183 1000
B3 SHE 224-FCHRS 511832 DT/ I023 1000 2,000 980 1000 - 28.150 1.000
BEd Sk I24-PCNR3 500302 0340772023 1000 2000 97 0980 + BAIL 1000
B&S SKC 224.PCRRS 508310 10072023 1400 2000 1011 0.9%8x + 0253 0529
o] SHC 224-PCHRY SoRa1 10407/2023 1000 1,500 2,000 1,001 0,587 + 13691 1,000
B&T SKC 224-PTXR3 504205 A0S 1000 1,500 200 S04 1.012x — 20281 1.000
B8 ST 220-PCHRY 5Sosarz Q40T 1002 1,500 2,000 1,040 1,489 1,994 5 - 3757 1,000
Bes SHC 228-PCXRL 5S0B37TS 0a/07/2023 1,00 1,500 2,000 10 898 1598 1.008x - 19635 0599
BIO S ZIG-PCRRI 510623 05/07/2023 1,000 1,500 2,000 291 1.502 1,954 1.001x - 5051 1000
B71 SHT TAPCERS 508367 LvoTioes 1,000 1500 2000 w1 1,508 2000 1016 - 35555 0598
872 SKE 229-PCARAS aETT D5UT202Y 1,000 1500 2000 1000 498 L9z 0993 + 7080 1000
s L 220-PCHAZ 12608 05072023 1,000 1.500 2,000 1000 1,45 2002 1.000% - 7.240 0895
ama S 229-PCRR3 505993 0SMTR208 1000 1,500 2000 595 1,455 1582 Q.590x - 2046 1000
875 SKC 220-PCARD 509820 05072025 ¥ 1500 2000 595 1,455 1989 0995 + & B30 1000
a7s SHL 220-POXR3 505911 A0/07/2033% 1,000 1,500 2,000 997 1,867 1997 1,005 - 10426 1000
877 Sk 220-PCxna S0B301 06072023 1,000 1,500 2,000 995 1,499 2001 1.008x - 21.556 0495
B8 SKD Z20-FCNA3 510677 05/07/2023 1,000 1,500 2,000 a5 1,502 1557 1.012x - 38445 0893
B3 SKE Z2-FCHAS 510520 03/07/2023 1,000 1,500 2,000 351 1492 1,592 1.000x - 5853 1002
Calibrated by : Approved by @
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Personal Pump Calibration Report

Calibration Methed : Dry Cal Primary Flowmeter

Model ; Defender 510-H

SN 136164

Erwirenmental Conditions

Temperature 25 o i
Pressure 1010 + 15 mimbas
Parsonal Pump Data Calibration Data
te (mb/min;
Mo, | Brand Modei | Serlat No. Date Sarting . Altu,l YR e T, Callbr oy Ciee
1 2 3 1 2 3 y
BE0 SKC 220-PCRAS 500569 WO 100 1,500 200 1,001 1457 2,000 1.003x 8,782 1.0C0
Ba1 SKT Z28-PCXA3 503080 07/07 023 1000 1.500 2000 995 1,408 1,958 1015 - 0.3 0995
BEZ SKC Z24-PCHRI S05673 050742023 1,300 1,500 2,000 393 1,457 1,953 4,959 - 4901 1.000
B3 SKC 224-PCRR3 S107ES 04/07/2023 1.000 1,500 2,000 LIy 1,453 1,999 1000 - 2906 0998
B4 SKC I24-PCRRS 508333 06/07/2003 1,000 1,500 2,000 W 1,437 1,089 1592 + 6963 14000
Ba5 SHC 220-PCXR3 SOSTST 06/07/2023 1,000 1,500 2,000 953 1,500 2,000 1008« - 18591 U008
Ba6 220-PCRAD 512625 OA/07/2023 1,000 1500 1,013 1501 002 0,998 « 2233 0998
aav SKC 224-PCXAY Sa524 OTAGTI023 1.000 1,500 Ll 1094 1.998 0992 » 6,303 1030
BRE Sk 220-PCAR3 508307 T/OT20E3 1,000 1500 &5 a9t 159t 0.9%5x « 0393 L0
&3 SKC LEE-PLERD SO9EE] 07012073 1,000 1,500 5 1498 7000 0595 - 618 0959
B3 SHE 226-PCRAI 508366 00/07/2073 1.000 1,500 992 1507 1,998 L006x — 13554 1000
B9l S HH-PORRD 510919 040772025 1,000 1500 2,00 399 1,437 1955 0851 = 7076 1000
B9z =NC 220-PCXAS 510987 04072003 1,000 1,500 2,000 100t 1,500 1997 1.002% + 7550 Lo
B93 5K 220-PXRY 50548 0440772023 1,000 1,500 2,000 995 1,495 2,002 1000 - 7598 0959
294 220-PCXRE ALZTHTL Q3072023 1000 1,500 2,000 5% L518 2,005 1.008x - 7.80% .90
A5 SKE 220-PLYRE ALZTRE O50T/R023 1,000 1,500 200 W52 150 2000 1015x - 32023 2599
B SHE 220-PCHRR ALz OAT/2023 1000 1,560 2,000 w7 TA5T 1,994 0095 - 3.203 1000
BET SKEC Z23-PCXRE ALITIES 0372023 1000 1500 2000 1,002 1,500 2001 1010 - 20241 .098
) Sk 2249.PCHRY ALITS5E 03072023 1,000 1350 2000 445 1455 1996 L003x - 6.803 1000
Calibrated by : Approved by &




g Wit

. U3t (1947108, pautan wadid e

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

7 gamwvalodu 24 ouunnalody urrvanms WRIRIRY KA 10800

- =i o : . o
, US¥Y 19.W.104. ABUYRGY wasid hifa

£ S,P.S. CONSULTIN
F 7 Tnfu 24 Tark

[ EERET T

x>
i

G SERVICE CO,, LTD.

PRMNT 1 L

& 7 90l Pluholyotnin 24, Phaholyathin R . Jompal, Caaluchak, Sangsuk 10900
o™ Tl 1662) 839439022, Fax - (367) 5134221, F-mil: sl cen. v gscan.cam

Personal Pump Callbration Report
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| Personal Pump Calibration Report
| Calibration Methed : Dry Cal Primary Flowmeter —l l Madel ; Defander 510-H S/N : 136164
Environmental Conditions
Temparature 25 £ 3 B
Pressure 1010 + 15 mmbar
Personal Pump Data Callbration Data
Fiow Rate (mifrmin)
No. | Brand | Model | Serialho.|  Date Setting Actial (Q std) e Framcalmadon te
1 2 3 1 2 ] y i
0] SKE 224-PHRS 262101 02/10/2023 1000 15080 2,000 w97 109 1,595 (.99 — 5198 1400
02 ke 223-POXRA £26166 02/10/2023 1600 1500 2,009 95 1441 0995 - 1230 1000
a3 ke PRLPCHRA 12968 21042023 1,000 1500 2000 994 AE 1004 - 17211 [
B 5K 220-FCXRA 02800 TA/1/2023 1,000 1,500 2,000 1001 L1502 0.599% - 3961 1000
85 SHE 220-FCHAL §12603 /1042023 1,000 1,500 200 1000 1500 1068 - 16,564 0959
B4 SHC Z20-PTXRA 262188 19/10/2023 1,000 1,500 2,000 949 LA%7 1.005% - 13.275 1,600
Bar SKC Z20-PCXAD 626262 /50023 1,000 1500 2000 97 1451 0.955x « (103 1000
B8 SKC 220-PLXRG 426100 03/t 1,000 1,500 I000 ik La5a 0955 - 3162 1000
] SKE 238-PCXRA 626470 04/10/2023 1,000 1,500 2,000 1012 1,500 0958y 1 1604 95%
By SKE 22¢-PTXRA 051550 05/10/2023 1,000 1500 2000 w2 1,086 1.002% - 11,842 1000
Bi1 SKE 728-PCHRS SE4315 05/10/2093 1,000 1500 2,000 w3 150t LO10K - 26,335 0909
f12 Sk 220-PCXAA 030656 05/10/2023 1,000 S0 2,000 1,000 1,096 5.007x - 17721 0995
B3 SKE 228-PCHRA B02073 08/10/2023 1,000 1.500 2000 L1000 1,088 0,985x + 13398 1000
814 SHE 220-PCHAR 625313 OIS 1,000 1500 2,000 456 1493 0599 - 2380 1000
815 SHC Z20-PCXAY 62607 06/10/2023 1,000 1,500 2,000 1,000 1498 1,998 1.007x - 16.567 0599
B16 SKC ZP8-PLNRA 426077 06°10/2023 1,000 1,50 2000 1401 1458 1555 1010x - 21473 099
BI7 SHC 274-PCHRA 425860 06/ 10/E073 1,000 1,500 2000 100 Lag2 1958 0.557x - 1,859 1000
Bid kL 222-PLHRA 651488 031072025 1,000 1,500 2000 995 1,854 1952 1 000 - 5.093 1000
1% KL 226.POXAA 601599 02/10/2023 1000 1.500 2003 ot 1,500 1,958 1015 - 32922 0590
820 SKC 224-PEXRG 691587 02¢10/2023 1,000 1,500 2,000 1,001 1496 1,859 1.010x - 23,282 0999
B21 SHC 229-PCARS £91531 03/10/2023 1,000 1500 2,000 590 149 1,997 1.004x — 12,88t L0
62z 5K 220-PCXAR 631450 31072003 1000 L1500 2,000 w1 1,892 199 1.002% - 9,560 1.600
823 Sk 228-PLRAG 798393 01072023 1,000 1500 2,000 931 1098 1,567 1018% - 33810 099
524 SKE 224-PAPA 626363 Q21042023 1,000 1500 2000 1001 1,095 2001 1011% - 21676 G
B25 SKE 224-PCXRA 798869 41042023 1,000 1,500 2,000 955 1097 1,589 D91+ 6619 1.000
E24 SHE 274-POHAA T98ATY 05/10/2023 1,000 1500 2000 955 1492 1990 0.996x - 1146 1,000
B2t KL 228-PCARA BY16T3 0510/2023 1000 L5060 2000 989 1506 1,598 1 016 - 34546 (.95
] S ] £31570 091072025 1,000 1,500 2000 952 1887 1,995 1.006x - 16596 1,000
529 K 228.-POKRA 626672 0971042073 1,000 1,500 2000 998 Lags 1,952 0.597x - (1653 L1000
B30 5K 220-PCXAR 91485 03/10°2023 1 1,500 2,000 93 1,860 1,950 D.59%x - 7.320 1.000
83} 5K 220-PCXAR £91505 03102023 1,000 1,500 2000 1001 LagT 1,957 1.007x - 18,784 0,559
B3z SKE 228-PCRAR 01567 DA10/2023 1,000 1500 2,000 998 Lage 1,956 1.003x - 22,780 .99
B33 SKE 22-FLXRA 091750 5102023 000 1,500 2,000 1,000 1,489 1,954 0995 - 0,223 1.000
B34 KD 224-PLXRA 512962 05/10/2023 1,000 1,500 2,000 592 1,501 1,997 1013 - 31.362 0.99%
35 SKE 226-PLKFA 602682 OV 1,000 1.500 2,000 454 1986 1,598 (01,9585 — T15F 0939
B3 SKE Z26EFCKRA 626168 O1/10¢2023 1,50 2,000 55 1887 1530 0991 + 3,501 1000
a7 gt 226-PCARA 62625 02/10/2023 1,500 2,000 950 1,500 1,993 1.060x - 6520 LO0e
838 S 220FOXRS 626167 31062033 1,500 2000 g9 1498 1,595 1.015% - 35470 0695
83 SKE 220-FCXAS 033637 09/10/2023 1,500 931 1.495 1590 1.000x - 14572 1000
840 SHE 224-PCXAL 7B 077102023 1,500 999 1857 1,994 {008 - 21 535 D599
Calibrated by : Approved by ¢

Calibration Methad : Ory Cal Primary Flowmneter | I Model ; Defender 510-H 5/N : 136164
Environrnental Conditions
Temperature 25 £ 3 €
Pressure mo £ 15 mmbar
Persoral Fump Data Calibration Data
Flow Rate {ml/rmin}
Mo. | Brand | Model | SerlalNe, Date Seiting Actual (3 std) i
1 H 3 1 2 3 y R
BaL SHE Z20-PCHAA 6126469 1041072023 1000 1,500 2,000 ] 1a91 1,693 598y + 2802 1,000
B4 SKC 220-PCxR E20041 10v10/2022 1,000 1,500 000 754 1480 1969 D.790x - 1755 1.000
B43 SKC £20-PCXRY 034536 A0 1,000 1,500 000 595 LA8a 1,969 DI9Ex + 2866 Lod0
B34 SKC 220-PCXRE 52 OT/1VE023 1,000 1,500 2,000 wa 1,503 1,958 1006 — 23.051 0.59%
B35 SKC Z25-PCXRE 529554 1 IVI023 1,000 1,500 2,000 1,000 1,855 1988 0,989 + 10.004 1000
Bils SKL JPA-PCERE 5gs7a3 DR/10/2023 1,000 300 2000 1,000 1,500 1598 1 008x - 19.564 0998
au7 ShT 224-PCARS 566707 02/10/2023 1600 1,500 2,000 w3 1,502 1,996 10118 - 21,767 0.959
B48 SKE 224-POXRE Saa153 03/10/2023 1,000 1,500 2000 14 14495 2,000 1005« - 13577 1000
BIG SKE 224-PONAR 556780 2102023 1,360 1,500 2,000 W58 1A% 2000 1,010 - 2185 2859
B50 SHC Z2FCHAR 500400 A0 1,000 1,300 2003 ya9 1935 1hes 0.591x + 5.640 1.000
S| 5HC 220-PCHRE SO3E3 7/ 10A03% 1,000 1500 2000 593 1501 199 1009 - PAGE 2599
Bs2 SKL 225-PCRRE 093186 07/10/2023 1,000 1,500 2,000 9 1,500 1.4%1 0596 + 2510 1000
853 SHL 224-PLXRA TOTETD Q6/L0/202 L.ooo 1500 2,000 e0 1,658 1956 i 0ldx - 33838 0.999
A5 SKC 230-PCY 09821 05/10/2023 1,000 L5060 2,000 791 1,459 1,995 1.012x - 3009 .99
1855 SKC 224-POHAE 310710 (51042023 1,000 1500 2000 (3 1,453 1996 0595 - 2301 1,000
B56 SkC 220-PCXA3 511450 O5/10/2028 1000 £ 500 2,000 952 1,087 1998 1.00AN - 16,797 1000
2a7 5K 2U-PEYAS 510798 G4/10/2023 1,307 1500 2000 989 1493 1,550 1.001x - 8.475 1.000
53 SKC Z24-FLXR 509852 0471002623 1,300 1,500 2000 1000 1487 1,597 1009% - 21172 0.59%
B2 SKC 220-PLER3 S09E6Z 08/10/2023 1,000 1,500 2000 935 £A95 ] 0985 + 2723 L0k
61 SKE 225-PCXR3 512655 0741042023 1,000 1,500 2,000 252 1498 1,397 1013 - 31.97% 0595
1] SHC Z28-PCHR3 503915 0771042023 L0 1500 2,000 1,00 L5012 L9571 LOOTY - 20,065 0993
862 SKC 230-POXAS 505975 0745042073 Lm0 1500 2000 596 1489 1,951 D590 + 8, 1000
Bad SKE 208-FCHR 511432 071042073 1000 1,500 2,000 w3 1,500 1,955 1,003 - B208 1,000
Ba4 SHC 230-PORRS g2 051072025 L1600 L500 2000 951 1,48 1988 0.598x - 5260 1000
BES SKC 229-PCHA3 508210 23 1,660 L500 2,000 293 1,082 1,991 0599 - 1,580 Loca
Bak SHE H05E6] [ag Ly ek 1,600 1,503 2000 56 1093 1,585 0902 + 2675 1,000
E&? SKC 228-PLARY G065 04410/ 2023 1,000 1,500 2000 1000 L 1009w - 21539 0959
Bea SHE 224-POHRI 505872 04/40/2023 1,000 1,500 2003 93 1587 09534 ¢ 1000
860 SN 278 PCKRY 508375 LA Tt k) 1,000 LE00 2,000 99 L5598 1006 - 19.552 0.99%
870 SHC 220-PORAY 510673 o4rlnsanzs 100 1,500 3,000 &2 1002y — 11762 00
87} KL 220-FCHRAS SOE34T D5/10/2023 1600 500 2,000 w95 1,008 — 21604 [
872 S 220-PCHAS 505577 051072023 1,000 1,500 2000 593 0L997x - 8,293 1000
B71 SKL 220-PCRAZ 513605 05/10/2003 1,000 1,500 2000 295 D + 1210 1.000
B74 SkC 220-PCKA3 a05a%5 05/10/2023 1,000 1500 2000 857 1495 Q98T lird 1000
75 kL 229-PLKR3 0980 081072023 1,000 1500 20% 54 ) D998 - 5.14% LoD
B76 SKE 220-PCXRE SORA11 DA/ 102023 1,000 1,500 2000 1000 10591 10 - 23063 0994
a1 SKE FRAPCRRY S0a301 D6/ 12023 1,000 1,500 2000 552 1,501 1. 32023 0595
B78 S8 224-POXRY 510677 05/10¢2023 1,000 1,500 2000 1,001 1496 1.007x - 18540 0993
a7% SKC -PCNRS 5108320 /1042023 1,000 1,500 2003 935 1508 0,996x + 1.999 1.000
Calibrated by : Approved by :
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Fersonal Pump Calibration Report

I Calibration Method : Dvy Cal Primary Flowmeter ] | Madel ; Defendar 510-H N 1 136164 |
Ervironmental Conditions
Temperature 5 a5 & 3 8
Pressure 5 1010 415 mmbar
Parsonel Pump Data Calibration Data
Flow Rate {mlfmin)
Mo, Brand Model Serial Mo, Date Setting Actasl (@ stdd Value From Catibration Cusve
1 2 5 o 2 3 ¥ il
Bl SKC F20-PUNAS 04565 TV 1000 L500 2,000 Log Last Z000 LO00Tu - 15,802 05998
Bal SHC 2M-PCEAS 503060 aT/ v E23 1,000 1500 %000 394 1,85 1,996 L00Ex - 17.526 1000
BEZ SKC 224-PCUAT 505573 05/40/2023 1,000 1,500 2,000 52 1,295 1,952 L002s - 11,742 L0
HEZ SeC 228-PCXR3 510785 05/10/2023 1.000 1.500 2,000 954 1,087 1,988 1005k - 15,177 OO0
i SHE 220-PCNAS 508333 1002678 1400 500 2,000 1,000 LE 1.9 1003 - 16.091 0.0y
a5 SKC 200-PCXAS SSTHT /1 0/2023 1,000 1.500 2,000 e 1496 1599 101 - 23715 0590
B3t SHE 224-PCHA3 512625 GEA00zs 1,000 1,500 2,000 1400 L4793 1989 0959 + 1.568 Lo
BT SKC 229-PCER3 504334 09/10/20238 1.000 1,500 2,000 1001 1500 1,955 1.006% - 15,009 0060
881 SHE 224-PCHRA 508307 05/10/2023 1,000 1,500 2002 1000 1A% 1,350 0.990% + 617 1000
Bad SKC 224-PCXA3 50360 0510202 1,000 1,500 2000 797 1A% 197 0.957x - 5218 0,952
B9 SKC 228-PCXRY SOB36E 03/10/2023 14 1500 2,000 L Las5 1992 Q.389x — 5095 1.000
B Sk 220-PCHAS 510619 1041042023 1,000 1,500 2,000 58 1,456 1,983 0.995x - 1347 1000
B2 SHEC 28-PCXRS S10%07 04/10/2023 1000 1500 2,000 1,001 L4485 1997 1009 - 22028 0999
B9z SHC 200-PCNAS S09EA5 O4/10/2023 1,300 L500 2000 Ll 1091 1,590 0993 = 2516 1.000
94 SKC E2-PCXRR ALITHTL O 102023 1,000 1500 2,000 233 1445 1595 L:405x - 15078 0.995
B35 SKC 220-PLERE ALITIRL 09123 1,000 L0 2000 998 1858 1,998 1042 - 25795 0.9
B9 SKC 223-BCHRB A127542 0%/10/2023 1,000 1500 2000 L 1495 1589 Q991+ 5720 Lo
BGT SR 228-PCXRE ALITHES 09/10/2023 000 1,500 20m L] 1A% 1995 1011x- 28512 0.59%
BsE SHE 228-FCRRE ALZT95E 102023 000 1,500 2,000 5 Lags 1987 0.098x + 1248 L 000
Callbrated by : Approved by :
- Mr AdEL Dengklom] L |
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Rotwmeter Calibration Report (For Personul Pump High Flow Adjust)

Calibrstion Method @ Dry Cal Primory Flowmeder

Mudel : Defender 510-H

S/N 136164

Calibrution Dutn

Ratameter Data Calibration Data
Flow Kate {ml/min}
Value From Calibration Curve
N, Tramd Musedel Thate Fluw Hute (Reading ) Avtual (1 st}
1 2 2 1 2 3 ¥ »
H-BO1 Dy VFB-65 05042023 GO 1,000 2,000 £06.9 880.3 1674.3 0.989x + 8.271 1.000
H-BO2 (RIS VFB-6G 04/04/2023 500 1,000 £.000 485.3 889.1 18886.1 0.804x « 4,127 1.000
H-BO3 Dwyer VFI-65 07/04/2083 AOO 1,000 2,000 487.5 9E8.1 2008.0 1.003x — 14,485 0982
H-BO4 Diwyer VFD-65 07/04,2023 OO 1,000 2,000 B01.2 1000.3 2006.5 0.997x - LE16 1,200
H-EOS Dnper VFB-65 07/0472023 GO 1,040 2,000 500.7 2999.6 1974.3 0.980x% + 21.307 0,289
H-E08 Drwyer VFB-65 07/04,2023 300 1,000 2,000 EO4.1 986.2 1884.0 1.004x - £.770 1.00a
H-BOT D ger VFI-65 0470472021 500 1,000 2,000 §0¢.3 00,7 20167 1.001s — 11454 1,000
H-BO8 Dwyer VFB-65, DE/04,8023 B00 1,000 2,000 GOU.2 LG 1978.8 0.996x + B040 D299
H-BO9 Diwier VFR-85 07/04,2023 500 1,000 2,000 5044 10074 2010.7 0.883x + 15.276 L.ooo
H-810 Dhwyer VFB-65 10/0472023 &00 1,000 2,000 485.7 1001 8 2009.2 0.996x + 3,858 L.oog
Colibruted by © Approved by
{Mr.Adul Dangklom|

-3
i £S.P.S. CONSULTING SERVICE CO., LTD.
= 7 gammnaluin 24 unwkalodu KUIISENNE WATAINT TTUNNA 10900
i ;647 o ,-N-:" P B0l Pahutyothin 24, Panbolyothin Ad,, Jompal, Chatuchak, ‘Earluklrk 10800
A Ted © (652) B30-4070-72. Faw ¢ (662} 5134221, E-rnail | sohe@msron com. whw Sps<on com
I Rotameter Calivravion Report (For Persunal Pump Low Flow Adjust } |
[ Calibration Method @ Dey Cal Primary Flowneter I | Mudel | Defender 510-H 5N 136164 ]
Ruolameter Dutn Calibration Dats
Flow Rate (md /imnin)
Valwe From Calibrution Curve
Nk Hrand Mads! Dt Flow Rate { Reading ) Actual (Q s )
1 2 3 1 z 3 ¥ ®
L-BO1 Bwyer VFA-21 D5/04/2022 &0 100 200 50,3 98,7 198.9 0.886x + 056 1,600
L-B0Z Dwysr VFA-21 04/04/2023 B0 100 200 50.8 98,8 198.3 0,805 « 0.856 0,599
L-B03 Dnuryer VFA-2Z1 D7/0472023 50 100 200 504 49.6 1078 1.009x - 1,350 100
L-80d Dwyer VFA-Z1 740472023 i} 100 200 488 102.0 2007 1.0§3x = 0487 1.000
L-BO5 Ernyer VFA-21 07/04,2023 50 100 200 50.9 988 201:2 0,998 « 1.040 LETE)
L-B Erwger VFA-21 D7/04,2023 50 100 z00 508 99,7 202.8 1.00%% + 0,150 1,600
L-Ba7 Dy VFA-21 040472023 ) 100 200 48.0 101.2 200.6 1.004x ~ 1,38] 100
L-pog Dy 050472023 50 100 200 0.2 102.1 197.7 0.287x + 4,307 1.000
L~ Diwyr VFA-21 07/04/2083 a0 o0 200 BB 99,6 2011 980 + 2,088 0.908
L-Bi0 Dwyer VFA-21 10,04/ 2023 a0 160 200 i1.0 aa0 2082 1.005x « 0,433 1,000
Calibrated by Approved by @
M Achal i'Jnnuk‘I:Im) il ] |
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Fotameter Calibration Report (For Personal Purmp Low Flow Adjust)

20,
Lt Tt (BT} $99-4370-T2. Faw + [662) S134271 Fmil ¢ Salnecon.com  uaiww Specon cam
Rotameter Calibration Report (For Personal Pump High Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H 5/N : 136164

Callbration Data

Rotameter Data Calibration Data
Flowy Rate (ml/mind
Value From Calibration Curve
Mo, Brand Model Date Flow Rate (Reading) Actual {0 st}
1 z 3 3 z 3 ¥ i

H-E01 et Vreds 0440742023 By 1,600 2,000 S05.2 P91 15747 0990« + 7.225 1000

HE02 Dveyer VFB-85 10772023 500 1100 2,000 4956 96 1990.1 0995¢ + 2972 1O

HB03 Duyer A 0112023 EL 1,000 2,000 497.1 9898 20076 1.002% - 12719 0955

AN Dweyer VFBG5 06/07/2023 50 1,000 2,000 5003 $99.5 20004 0996 - 1709 1000

HB05 Dviyer VFB-85 01A7/223 =00 1000 2,000 4598 w07 16723 0582k + 17.213 [

HeEDS Dwiyer VEg-5a 08012023 50 Ldoo 1,000 3040 991 1581 988 4 B 755 1000

H-B07 Dvyer VFE-85 04/07/2023 500 2,000 589.4 20187 0995 - 0450 1000

H-B08 Dveyeer VFR.E5 05/ 0T/2023 300 1,000 2,000 awe 2 a1 L9TT.8 Q993x.+ 2247 999

H-BOE Dyer VFB-65 07/07/2023 500 1,000 2,000 5040 woas | 20081 0991k + 16313 1000

H-B10 Dviyer VFB-65 10742023 500 1,000 000 4957 993.0 20116 1,000 - 1,520 1.000
|

Calibrated by : Approved by :

il e Adul Dangkdom] | |

| Calibration Method : Dry Cal Primary Flowneter | | Madel : Defender 510-H SN : 136164
Rotameter Data Callbration Data
Flow Rate {mil/ming
Value From Calibration Curve

Na. Brand Model Date Flow Rate (Reading) Actual (Q std}

1 2 3 1 Fl 3 ¥ R
L4801 Drvyer VFA-21 0EOTI2023 50 100 200 50.2 99,7 1987 099 + 0559 0.999
B0z Dviyer hiiasad OT/OT R 50 100 ] LA 785 1985 0.59% - 0.773 1000
L803 Dwiyer VEA-2L 07/07/2023 50 100 200 191 995 1981 1.006x - B:411 1000
L8064 repyer VEA-21 06D7/2023 50 100 200 52 1007 2026 1005 - 0435 L1000
L85 Dupar VEaaY 07072023 50 100 200 511 289 1980 0999 - 013 0959
L4806 Duwer VFA-2L 0E/07/2023 50 100 200 50 993 2004 1007x - 0.221 1000
L-BOT Dvirer VFA-2L D07 50 100 200 505 995 1991 0995 + 1.028 0599
L-BO8 Dwiyer TRl 0507/2023% 50 104 W00 454 1Ly 1975 L0k - §.332 1.000
5] Diyer VFAZL T o 190 200 497 985 1594 1008 - 0,786 Lo0a
L-810 Dyer WFA-2L NVOT/E023 50 100 200 955 580 004 1.007x - 1,164 1.000

Calibrated by ¢ Approved by
= (Mr-Aclul Bangklarn) == 2N
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter |

Hodel ; Defender 510-H

SN ;136164

Callbration Data

Rotameter Data Calibration Data
Flow Rate (ml/min}
Value From Calibration Curve
Mo Brand Model Date Flow Rate (Reading) Actual (Q std.)
1 2 3 i 2 3 ¥ s
HBo1 [ VFB-65 02/10/2023 500 LODG 2000 500.1 9927 19756 0.593% + 1560 1.000
HEZ Drwvyer VFB-65 CEO/2023 500 1,000 2000 503.6 989.1 15831 0.591x + 6131 1000
H-803 Dwyer VFE-65 02/10/2023 20 1,000 2,000 4981 Wik 20068 0.99%x- 9,214 0,559
H-B04 Dwyer VFE-65 04/10/2023 500 1,000 2,000 5023 581 HOXT 1000x - 2013 1000
H-BOS Dwyer VFE-ES (3/10/2023 S0 1,000 2,000 agtE 5851 19716 981x 4+ 16801 0,09
H-BO& Chwayer VFB-65 05/10/2023 500 1,000 2,000 499.3 9959 197%.0 0.988< + 11,304 1000
H-BUT Dwayer VFE-65 08/10/2023 500 1000 2,000 951 9958 19913 0.997x - 1.222 1000
HEdE Dhwiver VFB-65 051002023 500 1,000 2000 5007 9957 19758 0.990% + 5.555 g9
H-BOB DOweyer VFE-65 g3/10v2023 500 1,000 2000 969 998.5 19790 0FE%e+ 10,735 1000
H-B10 Duwsyer VFB-65 07104023 500 1,000 2000 1534 9973 20066 0.0%8x - 1L0A2 1.000
Calibrated by Approved by |
i AP Liel ghhn (1] sl

UrLA L g T

‘?,q* . ‘.9"’ T 5o Phahotyoinin 2. Praholyolhin Rd. Jompol. Chaluchak, Bangkok 10900
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| Rotameter Callbration Report (For Personal Pump Low Flow Adjust) I
I Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H N 136166 |
Rotamater Data Callbration Data
Flow Rate (mUimin)
Value From Catibration Curva
Mo, Brand Modet Date Flow Rate (Reading) Actual (Q std)
1 2 3 1 2 3 ¥ R

LB01 Owyer VEA-21 02102023 50 100 200 502 1003 2026 0997x + 0475 1999

L-B02 Dy VFAZ1 03/10/2023 50 100 200 05 5855 2011 1008x - 121 1,000

L-B03 Dwvayer WFA-21 0271072023 50 100 200 501 1007 200:2 1.607x - 1.206 0999

LB0d Dvayer VEA-Z1 Da/10/2023 50 100 200 504 9595 2019 1.008% - 0142 1000

L-805 Deryer VEAZ1 031002023 50 100 200 aa7 0Lt 1977 09975 0218 1000

L-B05 Dvyer VFA-21 05/10¢2023 50 100 200 503 1015 001 1.003x - 0:332 0.59%

87 Drwyer VFA-Z1 04/10/2023 5 100 200 50.9 1004 2024 0.590x + 2441 1.000

L-Bid Dwyer VFA-21 05/10/2023 L] 100 20 50,7 99.8 1979 1.005x - 1383 0995

LB Dhoryer VFA-21 031042083 L] 100 200 502 1003 2030 1.007% + 0375 1000

L-B10 Dneyer WFA-Z1 07/10/2023 50 100 20 495 454 2003 1.009x - 1.182 1.000

Callbrated by : Approved by !
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23M2441
REFERENCE No : 6847]-1

EQUIPMENT

MANUFACTURER

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

PAGE: | OF2

www.qcalibration.com
CERTIFICATE No : 23M2441 PAGE :20F2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL XS105DU
MANUFACTURER METTLER TOLEDO S/N 11264225905
ID No BA 05/50 RECEIVED DATE 10-Mar-23
AIR PRESSURE 1010mbar = 1mbar CALIBRATION DATE 10-Mar-23
AMBIENT TEMPERATURE DGR RELATIVE HUMIDITY 49 9%RH = 10.% RH

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

XS§105DU

1126422905

BA 05/50

USED ITEM

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

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

+

; ATSAWIN Y,

§ 10-Mar-23

i 16-Mar-23

10-Mar-23

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

QUALITY CALIBRATION €O, LTD.

F-GOI0 REV (12

CONDITION OF THIS RESULTS OF CALIBRATION

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

(%}

REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT B2 15843 M23020145 02-Feb-25

o Ld

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

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

2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (2) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20,00 20.00005 -0.00005 0.000067
50.00 50,0001 -0,0001 0.00011
100.00 100.0001 -0,0001 0.00019
200.00 200.0001 ~0,0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
R 4 2 50.0001
3 50.0000
2 5 4 50.0000
5 49.9999
OFF-CENTER LOADING 0.0001

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 MUL1

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

F-Gl
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Certificate of System Qualification Setpoint Status:

GC-0Q + GCMS-0Q

Actual

Inlet Pressure:

Accuracy:
System ID: GC_MS_03_52_CN10925102 courecy

izati Agilent Recommended:
Organization Name: S.P.S Consulting service 9l

Organization Location: 7 Soi Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok 10900

Overali Inlet Pressure Accuracy Test Status

Date: March 31, 2023 1:21:52 PM o ST S S e
EQP Name:

EQP Revision:

AgilentRecommended , AgilentRecommended

GC.02.50, GCMS.02.50

Iniet Pressure Accuracy

Overall Qualification Status: Pass Name: jee0 . . R
{ Back 8SL
System Inspection and Basic Safety and Operation Setpoint Status: \LPas_s o - - B
T ST IR i Actual
Name: f_efl:f_l?i ..... S —
. T . - - T . o Inlet Pressure: ;L25.0 ‘!psi i25.2 JPSI
Setpoint Status: iPass T [
I T s - - Accuracy:

Overall System Inspection and Basic Safety and Operation Test Status

o
iPass
b e e

Agilent Recommended:

Overall Inlet Pressure Accuracy Test Status

S

.2

]_OT j psi
!
f‘

{Pass )
Inlet Pressure Decay [P -
Name: i}ggo‘ o Detector Flow Accuracy
o Name: 7800
S f S— - -
t FID
Setpoint Status; N fmﬂ - ) V
Pressure: r . - -
' Setpoint Status: iPass i
Pressure Change: b 5 minut . it bt e
‘ g b . / rr‘unu esy Flow Type: _lluel I ; I ‘
Ag{,lem Reconehdeiw. et N ,,:9'5 . Setpoint: 30.0 ) mL/min Measured Flow: ‘LSO_B ) '; mi/min
Overall Inlet Pressure Decay Test Status Accuracy: ’ mL/min e
EPassv e ) o Agilent Recommended: i E10.0 kkkkkk % setpoint ( :3}) ) ) | mi/min )

Inlet Pressure Accuracy

Name; '78250

Front

SsL

Date: March 31, 2023 1:21:52 PM
System ID: GC_Ms_03_52_CN10925102

Page 1/19

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Date: March 31, 2023 1:21:52 PM

System ID:

GC_MS_03_52_CN10925102

Page 2/19



© 2022 by Agilent Technologles Agllent CrossLab Compllance Services

Setpoint Status: {Pass B i
Flow Type: (‘Dﬂxﬁn&gr" j
Setpoint: 400.0 ) [ mL/min Measured Flow: % mL/min
Acouracy: T mUmin
Agilent Recommended: i< X i% setpoint ( OWO o | mi/min )
i e s [ SR — |

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status:

Flow Type: ;l{)I(aKAéup‘

Setpoint: 25,0 ‘mLsmin Measured Flow: 251 imumin

Accuracy: 0.1 mlL/min

Agilent Recommended: 110.0 % setpoint

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Overall Detector Flow Accuracy Test Status

|Pass |

GC Oven Temperature Accuracy

Name:

Setpoint Status: (Pass

Zone: EOven ‘
Setpoint/Actual

Temperature: ;2"36“0” s o

Accuracy:

Agitent Recommended: % setpointin K

)% setpoint in K

Date: March 31, 2023 1:21:52 PM
Systern iD: GC_MS_03_52 CN10925102

Page 3/19

© 2022 by Agilent Technologles

Setpoint Status:
Zone; :Oven
Setpoint/Actual
Temperature: 116-0_0 T
Accuracy: °C

Agilent Recommended: 1% setpoint in K

' % setpoint in K

Overall GC Oven Temperature Accuracy Test Status

}pass JR

Agllent CrossLab Compllance Services

GC Oven Temperature Stability

Name:

Setpoint Status: b
Setpoint/Average

Temperature: T

Stability:

Agilent Recommended:

Qverall GC Oven Temperature Stability Test Status

r
;F’ass i

Heouting Run

Tested Combination Front ssL f Front

FID
Manual Injection
Name: ENot applicable -
Setpoint Status: Completeﬁ' - T ; :
Injection Volume on Column:
Overall Scouting Run Status
§—Comple PR - I §
are e e e e e S SO, |
Noise and Drift
Tested Combination1 Front SSL [ Front FID
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
Page 4/19
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Name:
Setpoint Status: ;Pass
Base Signal: 189800 ;Ab

Agilent Recommended:

Status:

Overall Noise and Drift Test Status

Agilent Crosslab Compliance Services

Drift

counts/Hr

<= $19200.00

EFas; g

Signal to Noise

Tested Combination1 Front SSL / Front FID
Manual Injection

Name: ;;890 o

Setpoint Status: EPass - !

Signal to Noise:

Agilent Recommended:

Overall Signal to Noise Test Status

iF’ass §

Log Amp

Tested Comblination2 SSL / External sQ
Name: o
Setpoint Status:

Overall Log Amp Test Status

; e -~

Pass ;

REPA

Date: March 31, 2023 1:21:62 PM

System ID: GC_MS_03_52_CN10925102

Page 5719

© 2022 by Agilent Technologies

Agilent Crosslab Compliance Services

Tested Combination2 Back SSL / External SQ
Narme: {5975C e S,
Setpoint Status: EE;;S. B
Amu; fos0” iz Drift After Five Minutes: RFPA Voltage:
1 mm\/ e T
Agilent Recommended: = 100 L and d<= di00 o e tio0
; & A e 3 i Birvss e

Overall RFPA Test Status
Poss , 5
Tune €1
Tested Combination2 Back SSL / External sQ
Narme: . S e o e e
Setpoint Status: {Pna‘s;"““w o h
Filament; i
Setpoint Status: 'Pass o ) i
Filament: E J

B s s e s

b

Signal to Noise El
Tested Combination2 Back SSL / External
Neme: 35515(‘3 e e o e et s . e — - - -
Source: Y‘E“I :"I‘nertyw N
Setpoint Status: il;"assﬂ ) - H
Signal to Noise: ) )
Agilent Recommended:

Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102

Page 6 /19
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Source: ;EI :ﬂlﬂnert Filament:

Setpoint Status:
Signal to Noise:

Agilent Recommended:

Qverall Signal to Noise El Test Status

oo [ N

Agilent CrossLab Compliance Services

© 2022 by Agilent Technologies

Instrument Details

Purpose

This section descrlibes the as found system configuration.

Detaits

System
System D GC_MS&_03_52_CN10925102
Manufacturer Agilent Technologies
Name 7890

Tested Combination1

Injection Technique Manual Injection
Sampler Identifier Sampler 1

Inlet Front

Detector Front

LTM Included? No

Tested Combination2

Agllent CrossLab Compliance Services

LPass - f
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_08_52_CN10925102

Page 7/ 19

Injection Technique Manual Injection
Sampler Identifier Sampler 2
Inlet Back
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (L) 10

Sampler 2
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (L} 10

Date: Mareh 31, 2028 1:21:52 PM

System ID: GC_MS_03_52_CN10925102

Page 8/19



© 2022 by Agilent Technologles
Mainframe 1

Manufacturer

Name

Model Number

Serial Number

Firmware Revision

Oven Type

Infet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Inlet 2

Manufacturer
Name

Type
Location
Carrler Gas
Control Type
Purged Inlet

Detector 1

Manufacturer
Name

Type
Adapter

Control Type

Agilent CrossLab Compliarnce Services

Agilent Technologies
7890

G3440A
CN10925120
A01.10.3

Standard

Agilent Technologies

7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

7890

SSL

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7890

FID

Capillary

Electronic Pressure Control (EPC)

® 2022 by Agilent Technologies
Detector 2

Manufacturer

Name

Type

Location

Mass Spectromster 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
High Vacuum System
Scouting Run Standard

MS El Source 1

Agilent CrossLab Compliance Services

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agllent Technologies
SQ

5975C

Us91732743

59756 6.02.07

Turbo Pump

OFN std

Location Front
Makeup Gas Nitrogen
Date: March 31, 2023 1:21:52 PM
System 1D: GC_MS_03_52_CN10926102
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Manufacturer Agilent Technologies
Source Type El - Inert
Number of filaments 2

Date: March 31, 2023 1:21:52 PM

System ID: GC_MS_03_52_CN10925102
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinet identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
slectronically sign this document. (Other e-slgnatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details
Full Name of Signer: Saenguthai Tarak
saenguthai.tarak@non.agilent.com

March 31, 2023

Logged On User Name:
Signature Creation Date;

Reason for Signature: Executed protocol and published this original version of document

Reguiatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evldence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a coemplete
compllance package. Validation depends upon many factors and use of this protocol alone does not assure compllance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty
Agilent Technologles makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technalogies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: March 31, 2023 1:21:52 PM
System 1D: GC_MS_03_562_CN10925102
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User Name; saenguthal tarak
Hostname: LAFTOP-CQ3SKOMY

System Id: GC_MS_03_52_CN10925102
Print Date: March 31,2023 1:21:53 PM

GC_MS_03_52_CN10925120 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Porformed
Maroh 31, 2023 9:12:26 AM Audit SessionCreated ~ Session None
March 31, 2023 ©:12:28 AM Start Configuration Session None
March 31, 2023 8:12:26 AM Audit Entitlement Llcensing User ls Nonpaying and does
hot require an unlock code
March 31, 2023 9:20:14 AM Audlt EqpLoaded Sesslon EQP detalls for primary
technique [Ge] -
Filg path:
[ProtocolPacks/Ge/Configurat
longs/02.50/Ge.02.50.64p],
EQP Flle Name:
[B¢.02.50,edp], EQP Narns:
[AgllentRecommended],Proto
ool Revislon ([Ge,02.50]
EQP details for hyphenated
technique [GeMs] -
File path:
[ProtocolPacks/GeMs/Config
uratlons/02.50/GeMs.02.50.6
qp}, EQP Flle Name:
[GeMs.02.50.0qp], EQP
Name:
[AgllentRecommended]
March 31, 2023 9:20:17 AM End Configuration Sesslon None
March 31, 2023 9:20:27 AM Start Qualification Session oQ
March 31, 2023 ©:20:27 AM Start Executfon System Inspection and Basic None
Safety and Operation - 7890 -
Qualitatlve Test - No setpoints
assoclated
March 31, 2023 9:21:33 AM End Execution System Inspection and Baslc Run Count : 1
Safety and Operatlon - 7890; -
Qualitative Test - No setpoints
assoclated
Page 1/8
Date: March 31, 2023 1:21:52 PM
System ID: GC_MS_03_52_CN10925102
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© 2022 by Agilent Technologies

User Name: saenguthal tarak
Hostname: LAPTOP-CQ3SKOMY

GC_MS_03_62_CN10925120 Transaction log ;

Bystem ki

Agilent CrossLak Compliance Services

GC_MS_03, 52 CN10925102

Print Date: March 31, 2023 1:21:53 pM

Time Transaction

State

Activity
Performed

Type of Transaction

Optional Information

March 31, 2023 9:21:35 AM Start

March 31, 2023 9:21:51 AM End

Mareh 31, 2023 9:21:54 AM Start

March 31, 2023 9:21:58 AM End

March 31, 2023 9:22:02 AM Start

March 31, 2023 9:22:07 AM End

March 31, 2023 9:22:09 AM Start

March 31, 2023 9:22:29 AM End

Margh 31, 2023 9:22:30 AM Start

March 31, 2023 9:22:41 AM End

Execution

Exscution

Executlon

Execution

Executlon

Exscution

Exsoution

Execution

Execution

Exeoution

inlet Pressure Decay - Front
88L: - Pressure Controlled fnlet
- 8:25.0 psl - L: >=-2,0 psi and
<= 0.6 psi

inlet Pressure Decay - Front
885L; - Pressure Contralled Inlet
-8:25.0 psl - L: >= -2.0 psi and
<= 0,5 psi

Inlet Pressure Accuracy - Front
88L: - Pressure Controflad Inlet
-5:25,0 psi - L <= 12 psi

Inlet Pressurs Accuracy - Front
88L: - Pressure Controlied Inlet
-8:25.0 psl - Lz 2= 1.2 psi

Inlet Pressure Accuracy - Back
SSL: - Pressure Controlled Inlet
~8:26.0 psi-L; <= 1,2 psi

Inlet Pressure Accuracy - Back
8SL: - Pressure Controlled Inlet
~8:26.0 psl-L:<= 1.2 ps|

Detector Flow Accuracy - Front
FID: - Type : Fuel - §: 30,0
mb/min - L: <= 10.0% setpoint

Datector Flow Accuracy - Front
FID; - Type : Fuel - 8: 30.0
mLimin - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID; - Type : Oxidlzer - S: 400.0
mL/min - Lt <= 10.0% setpoint

Detector Flow Acouracy - Front
FID; - Type : Oxidizer - S 400.0
mb/min - L <= 10.0% setpolni

Page2/8

Noene

Run Count : 1

None

Run Courit ; 1

None

Run Count : 1

None

Run Gount :

None

Run Count ; 1

© 2022 by Agilent Technologies

User Name: saenguthaltarak
Hostrame: LAPTOP-CQ3SKOMY

GC_M§_03_52_CN10925120 Transaction log :

System I

Agilent CrossLab Compliance Services

GC_M$_03_52_CN10925102

Print Date: March 31, 2023 1:21:53 PM

Time Transactlon

State

Activity
Performed

Type of Transaction

Optional Information

March 31, 2023 9:22:42 AM Start

March 31, 2023 9:22:48 AM End

March 31, 2023 9:22:49 AM Start

March 31, 2023 9:23:31 AM Audit

March 31, 2023 9:23:34 AM End

March 31, 2023 9:23:37 AM Start

March 31, 2023 £:26:00 AM Audit

March 31, 2023 9:26:03 AM End

March 31, 2023 9:26:05 Al Start

Execution

Execution

Execution

Data

Execution

Execution

Data

Execution

Execution

Detector Flow Accuracy - Front
FID: - Type : Makeup - S: 25.0
mk/min - L; <= 10.0% setpoint

Destector Flow Aceuracy - Front
FiD: - Type : Makeup - 8: 25.0
mL/min - L: <= 10.0% setpoint

GC Oven Temperature
Accuracy - 7890 - Temperature
:Oven - §: 230.0°C - L >= ~1.0
AND <= 1,0 % setpolnt In K

GC Oven Temperature
Accuracy - 7890 - Temperaturs
1 Oven - 8: 280.0°C - Li>=-1,0
AND <= 1.0 % setpoint in K

GG Oven Temperature
Accuracy - 7890: - Temperature
+Oven - 8:280.0°C - L: >= 1.0
AND <= 1.0 % setpolnt in K

GC Oven Temperature
Accuracy ~ 7890; - Temperature
1 Qven - 8:100.0°C - L »= 1.0
AND <= 1.0 % setpoint in K

GC Qven Temperature
Aceuracy - 7890: - Temperature
:Oven-8:100.0°C - L: >= 1.0
AND <= 1.0 % setpolnt in K

GC Oven Temperature
Accuracy « 7890: - Temperature
1 0ven - 8:100,0°C - L: >=-1.0
AND <= 1,0 % setpoint in K

GC Oven Temperature Stabliity
- 7890: - Temperature : Oven -
$:100.0°C - L: <= 0.5°C

Page3/8

Nene

Run Count : 1

None

Manual Data Entry

Run Count : 1

Nong

Manual Data Entry

Run Count : 1

None

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03 52_CN10925102
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Date:
System iD:

March 31, 2023 1:21:52 PM

GC_MS_03_562_CN10925102
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© 2022 by Agllent Technologies Agilent CrossLab Compliance Services
User Namo: saenguthai.tarak Syatem Idi GC_M$_03_52_CN10825102
User Name: saenguthal.tarak System I GC_MS_03_52_CN10925102 Hostame: LAPTOP-CQISKOMY Print Date: March 31, 2023 1:21:53 PN
Hostname: LAPTOPCQ3SKOMY Print Date: March 31, 2023 1:21:53 PN '

GC_MS_03_52_CN10925120 Transactlon log :
GC_MS_03_52_CN10925120 Transaction log :

N Time Transaction Activity Type of Transaction Optional Informatlon
Tlme Transaction Activity Type of Transactlon Optional Informatlon
State Porformed
State Performed
March 31,2023 10:38:14  Start Execution Nolse and Drift - Front FID: - None
March 31, 2023 9:26:42 AM Start Execution GC Oven Temperature Stabllity None o “ "
7890: - Termpsrature : Oven AM Detoctor FID - L (Noise): <=
- ;- e : Oven -
3 010 pA - L (DAf: <= 2,50
§:100.0°C - L: <= 0.5°C
pA/hour
March 31, 2023 9:27:39 AM Audit Date GC T Hure St ty M Data Ent
ae ven Temparature Stabllly - Manual Data Entry March 31, 2023 1(:38:17  Start Exscution GC Scouting Run - Manual None
- 7890: - Temperature : Oven - i
AM Injection, Front $SL, Front FID;
8:100.0°C - L: <= 0.5°C "
- Part of System Preparation -
March 31, 2023 8:27:46 AM End Execution GC Oven Temperature Stabllity Run Count : 1 No lImits associated
- 7890: - T t 1O -
emperaturs : Oven ; March 31, 2023 10:45:28  Auclit Data GC Sooutlng Run - Manual Data flies Path :
S: 100.0°C - L <= 0.5°C (
AM Injectian, Front SSL, Front FID:  F\Data\SC_FID,D\FID1A.ch
March 31, 2023 9:27:61 AM Start Execution GC Scouting Run - Manual None - Part of System Preparation -
Infection, Front SSL, Front FID: No limits assoclated
- Part ion -
} : ?: syslenlﬁ Pr:-parahon March 31, 2023 10:47:01  End Executlon GC Scouting Run - Manual Run Count : 1
o fmits gssodiate AM Injoction, Front 8SL, Front FID:
March 31, 2023 9:64;36 AM Start Execution Log Amp - 5975C 8Q: - Source: None - Part of System Proparation -
El - Inert No llmits associated
March 31, 2023 9:55:59 AM- Start Execution RFPA - 5975C SQ: - Source: E| None March 31, 2023 10:68:27  Start Execution Noise and Drift - Front FID; - None
- Inert AM Detector FiD - L (Nolse): <=
0.10 pA - L (Drift): <= 2.60
March 31,2023 10:23:1¢  Start Execution Signal to Noise E| - Liguid None pAhour
AM Injection, Back SSL., 8Q: ~
Source: El- Inert using March 31, 2023 10:568:52  Audit Data Noise and Drift - Front FID; - Data filgs Path :
Filament 1 - L: >= 160 AM Detector FID - L (Nolse): <= F\Data\ND_FID.D\FID1A.ch
0.10 pA - L (Drift): <= 2.50
March 31, 2023 10:37:53  Start Exgcution Tune E| - 5975C 8Q: - Source: - None pAMhout
AM El - Inert Filament 1 {Quailitative
- No setpolnts assoclated) Mareh 31, 2023 11:00:53  End Execution Noise and Drift - Front FiD: - Run Count : 1
AM Detector FID - L {Nolse}: <=
March 31, 2023 10:38:04  Start Execution Tune El - 5975C SQ: - Soures: - None 010 pA - L (Drift): <= 2,50
AM El - Inert Filament 2 (Qualitative pAhour
~ No setpolnts associated) {
March 31, 2028 11:02:02  Start Execution Signal to Nolse - Manuat None
March 31, 2023 10:38:11  Start Execution Tune Ej - 5976C S$Q: - Source: - Nong AM Injection, Front SSL, Front FID:
AM El - Inert Fitlament 1 (Qualitative - Detector FID -L: >= 300000
- No setpolnts associated)
Mareh 81, 2023 11:14:32  Audit AceClosed Sesslon None
AM
Page 5/8
Page 4/8
Date: March 31, 2023 1:21:52 PM
Date: March 31, 2023 1:21:52 PM System ID GC MS 03 52 CN10925102
stem 10
System ID: GC_MS_03_52_CN10925102 4 - T T
Page 16/ 19
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User Name: saenguthai.ftarak
Hogname: LARPTOP-CQISKOMV

System Id; GC_MS_03_52_CN10925102

User Nams: saenguthal.tarak
Print Date: March 31, 2023 1:21:53 PM

Syston Id: GC_MS_03_52__CN10925102

Hostname: LAPTORP-CQIGKOMY

GC_MS_03_52_CN10925120 Transaction Jog ;

Print Date: Margh 31, 2023 1:21:53 PM

GC_MS_03_562_CN10925120 Transaction log ;

Time T i i
Time Transaction Activity Type of Transaction Optional informatlon ransaction Activity Type of Transaction Optionat Information
State Performed
State Performed
March 31, 2023 11:24:33 St i - 1 3
March 31, 2023 11:15:13  Audit AceRestarted Session None ere ! art Bxesution RFPA -5975C 8Q:- Souros: EI Nono
AM - Inert
AM
March 31, 2023 11:27:22  End ti FPA - - 3 :
March 31, 2023 11:15:14  Audit BessionReloaded Session None " Brocution RIFPA - 8076C SQ - Sourse: EI Run Count: 1
AM - Inert
AM
March 31,2023 11:27:25  Start Executi - - =
March 31, 2028 11115119 Stant Qualificstion  Session o o Ture & B975C 8G: - Souroa: - None
i AM £l - inert Filament 1 (Qualitative
- No setpoints assoclated)
March 31, 2023 11,1519 Start Exsoution Signal to Noise - Manual Nene Mareh 31, 2023 11:28:04  End
A Injeton, Front SSL, Front FID: A’:m ' 28 n Executlon Tung E| - 5975C SQ: - SO%JV‘C& - Run Count : 1
« Detector FID - L: >= 300000 El- Inert Fllament 1 (Qualitative
- No setpoints associated)
March 31, 2023 11:16:23  Audit AceClosed Session None
AM March 31,2023 11:28:06  Start Executlon Tuns E| - 8975C SQ; - Source: - Nons
AM El - Inert Fllament 2 (Qualitative
March 31, 2023 11:21:04  Audit AceRestarted Saession None - No setpoints associated)
AM
March 31, 2023 11:28:26  End Execution Tune Ed - 5975C SQ: - Source: - Run Count : 1
March 31, 2023 11:21:04  Audlt BesslonReloaded Sassion None AM €1 - Inert Filament 2 (Qualitative
AM - No setpolnts associated)
March 31, 2023 11:21:09  Start Qualification Session oQ March 31,2023 11:28:28  Start Execution Signal to Noise EI - Liquid None
AM AM Injection, Back SSL, SQ: -
) Source: El - Inert using
March 31, 2023 11:21:08  Start Execution Slgnal to Noise - Manual None Fllament 1 - Lt >= 160
AM Injection, Front SSL, Front FID:
- Detector FID - L: »= 300000 March 31,2023 12:59:45  Start Execution Signal to Noise El - Liquid None
! PM Injection, Back SSL, SQ: -
March 31, 2023 11:22:15  Audit Data Slgnél to Nolse - Manual Data files Path : Source: El - Inert using
AM Injection, Front SSL, Front FID:  FASN_FID.D\FID1A.ch Filament 1 - L; == 160
-~ Detector FID -L: »= 300000
‘ ) , March 31, 2023 1:00:09 PM Audit Data Slgnal to Noise El - Liquid Data files Path @
March 31, 2023 11:24:02  End Execution S\?na\ to Noise - Manual Run Count Injection, Back SSL, SQ: - FASN_F4_01.D\DATASIMM
AM Injestlon, Front $SL, Front FID: Source: E1 - Inert using s
- Dotector FID - L: >= 300000 Filament 1 - L: = 160
March 31, 2023 11:24:17  Start Execution Log Amp - 5975C SQ: « Source: None March 31, 2023 1:00:41 PM End Execution Signal to Noise EI - Liquid Run Count : 1
AM El - Inert Injection, Back SSL, SQ: -
Mareh 31,2023 11:24:31  End Execution Log Amp - 5975C SQ: - Source: Run Count : 1 Source: El - Inert using
AM EL- lnert Filament 1 - L: >= 160
Page6/8 Page 7/8

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102
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Date:
System ID:

Maroh 31, 2023 1:21:52 PM
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User Name: saonguthaltarak
Hogtname: LAFTQP.CQ3SKOMY

GC,MS_03_52_CN10925120 Transactlon log :

Bystem Id: GC_MS,

Agilent CrossLab Compliance Services

L 52_CN10925192

Print Date: March 31, 2023 1:21:53 PM

Time Transaction
State

Actlvity
Performed

Type of Transaction

Opticnal Inforration

March 31, 2023 1:00:43 PM Start

March 31, 2023 1:01:52 PM Audlt

March 31, 2023 4:02:00 PM End

March 31, 2023 1:02:13 PM End
March 31, 2023 1:02:13 PM Start

March 31, 2023 1:20027 PM Audit

Execution

Data

Execution

Signal to Noise Ei - Liquld
Injection, Back SSL, $Q: -
Source: El-inert using
Fllament 2 - L: >= 160

Signal to Noise E - Liquid
Injection, Back SSL, SQ: -
Source: El - Inert using
Fllament 2 - L; »= 160

Signal to Noise El ~ Liquid
Injection, Back SSL, SQ -
Source: El - Inert using
Filament 2 - L; >= 160

Qualification Session

Reporting Sesslon

Reporting Session
Page 8/8

None

Data files Path :
FASN_F2_01.D\DATASIMM
S

Run Count : 1

oQ
Nong

Report Generatad ;
Cerilficate

Date:
System ID;

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102
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T-TISTR

NSC-TISITIS 17025
CALIBRATICHS D037

Request No. 21-66/0413

Submitted by
Address
Calibrated at

Instrument Calibrated :

Metrology (Thailand}.

measured values only.

Date of Receipt

Date of Calibration

Deseription : Sound Calibrator
Manufacturer :ACO

Model : 2127

Serial No. : 130006

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIUAL RESEARCH (TISTR)

MTC No. EEL. BP.  109/0366

CALIBRATION CERTIFICATE

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

- 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
- Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Ambient Environment

Temperature
Relative Humidity

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

4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5, Pressure Transmitter Vaisala PTB202AD S/N T0O650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495,

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

measured by standard microphone using an insert voltage technique.

27 Mar. 2023
29 Mar. 2023

1{23+3)°C
(50+15)%
(101,325 + 1.500) kPa

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

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

Calibration Procedure: CP-102-04 based on 1EC 60942-2003, The sound pressure level of instrument was

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

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

|f:wj'

- . The results relate only to the items tasted/calibrated or value assigned
vertising the Report/Certificate and publicity of the results except in full are prohiblted unless wiitten permission is obtained from the sovemor of TISTR

Head Cffice

35 Mu 3 Tambon Khlong Ha, Amphos Khicng Luang,

Changwat Pathurmthani 12120, Thailand

Tel (68) 0 2577 9000

Fax (66) O 2577 9009

E-mail : rumpalgtistrarth Websiteaww tistrorth

Office/Laboratory
Sol 1C, Bargpoa Industrial Estate, Sukhumit Road,

Amphioe Muang, Changwat Samutprakan 10280, Thailard

Tel, (668) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-mmail : mici@tistr.orth

FM.BLMTC.002 Rev.2
Office
194 Phahanyaihin Soad, Chatuchak, Banekok 10900,
Thatland 5
Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, {66) 0- 2579 8592
E-mall ; sumalee@tistronth

AATISTR

RSC-TISI-TIS (7023
CALIBRATION 0057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Date of Calibration

29 Mar. 2023

Request No. 21-66/0413 MTC No. EEL. BP.  109/0366
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test =94 dB re 20p1Pa at 1000 Hz
Acoustic Qutput in dB re 20[1Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Préssure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC6(942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +1.0%
3. Tolal distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was nol included.
3. The microphone volume correction was not included. P -
Calibrated by : Approved by : .“
(Mr.Weerachai Deechaiyae) a)

= ireetar
Electrical and 9@?:':];! §];ard; Lahoratory

Industrial Metrology and Testing Service Centre

Date of Issue 30 Mar. 2023 Ref : 2011266032701228001
End of Certificate 242
The results relate anly to the items tested/calibrated or value assi N
hveartis S ; i ¢ ; T T LR *AssignE
L.-'-\d\m ising the Repot/Certificate and publicity of the results except In full are prohibited unless wiitten permission is obtained from the eovemor of TISTR

Head Office

35 Mu 3 Tamban Khlong Ha, Amphoe Khlong Luang,

Chargwat Pathumthani 12120, Thalland

Tel {66) 02577 P000

Fax. (66} 0 2577 8009

E-mail : rumpai@tistronth Websitewww, tistr.orth

Office/Laboratory
Sol 1€, Banepao industrial Estate, Sukhumwit Hoad,

Amphoe Muang, Changwat Samutpeakan 10280, Thatand

Tel. {66) 0 2323 167280 ext. 115, 116
Fax. (66} 0 2323 9165
E-mall | mtcatistr.orth

FMBLMTC.O0Z Rev.d
Dffice
158 Phahoryothin Acad, Chatuchak, Bangkek 10500,
Thalland
Tel. (66} 0 2579 1121-30 ext, 521%, 5225, 5217
Fax, (66) 0 2579 8592
Email - sumalesgtistrorth
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Noise B_459/28

Tl ¢ {652 0O0-4AT0.72. Fax : (62 134271, Fovll - wdefbatmeen crim., wave tpmcsr o

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand 1 ACO | MNumber
Maodel [ 2127 | Serial No.
Calibration Range | 94 dit, 1000 1z | Last Calibrition

D Dute

AC 03/58

130006

28 March 2023

28 March 2024

Calibration Data

Noise B_322/23
Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand | ACO | Numnber | AC 03756 |
hodel | 2121 | Sarial Mo, | 130006 |
Calibration Range [ 94 dB, 1000 Hz | Last Calibration | 29 March 2023 1
Due Date | 29 March 2024 I
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dE]
SLM Na. Brand Mexdel Serial No. Date
Before Adjustment After Adjustment
."\-:'_'O-E\US A"_D 6235 00222298 15 A.I__gl..-;_'. 2023 0 = ‘?flU
ACO-BL3 ACO 623 00152084 15 August 2023 54,0 94.0
ACO-BLS ACO 4236 00222300 15 August 2023 94,0 94.0
ACO-B2ZE ACO 6236 00182007 15 August 2023 939 90.0
ACO-B2T ACD 6236 00182008 15 August 2023 733 540
ACO-BAD ACD 6236 Q0222301 15 August 2023 94.1 4.0
ACO-BAS ACO 6236 0222302 15 August 2023 4.1 56,0
ACO-BA6 ACO 236 00222305 15 Augtist 2023 94,0 54,0

Acoustic Certified Value : Thalland Institute of Sclentific and Technological Research

{TISTR}

9394 £ 0.10dB

Callbrated by -

VI ML Ll RS )

Approved by

LM, Adul Dangklom )

Sound Level Meter Tt Calibration hata
Actogl Keading [dIb
SLM Mo, Brand Model Serial No. Dute
Before Adjusiment After Adjustment
ACO-B17 ACD 6236 00172042 4 December 2023 94,1 84.0
ACO-R21 ACOD 6236 001 72058 4 December 2023 94.1 a4.0
ACO-B28 ACD 6236 00182008 4 December 2023 84.0 94.0
© ACO-BIO | ACO | ezse 00182012 8 December 2025 “oze | 94.0
S ACo-B3L | ACO 6236 00182013 4 December 2023 Caro | 940
© ACO-BST ACD 6238 Do1B2028 4 December 2023 sns | 94.0
ACO-R3E ACO 6238 00192029 4 December 2023 a4.0 g4.0
ACO-BIS | ACD 6236 00222301 4 Decomber 2023 | a0 | 94.0
Acoustic Certified Value © Thailand Lostitute of Schntific and Technological § 1 (TISTR) 93.94 + 0.10 dB
Calibrted by Approved hy @




