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TSP High Volume Air Sampler Digital Balance

No. B22, B31, B35, B37, B44
PMy, High Volume PMyq Air Sampler Digital Balance

No. B06, B14, B15, B33, B34
NO, NO Analyzer NO Analyzer

No. B06, B11, B16, B19, B20 No. B06, B11, B16, B19, B20
SO, SO, Analyzer SO, Analyzer

No. B02, B08, B11, B12, B13

No. B02, B08, B11, B12, B13

AMNTWBINIARINUEBTZUNY

Particulate

Console No. B04, BO5
Pitot Tube No. B04, B35, B36, B49

Digital Balance

NO, Vacuum Gauge Spectrophotometer

SO, Personal Pump SKC No. B06, B16, B27 Digital Balance
Rotameter No. H-B08, BO9

Cco Personal Pump SKC CO Analyzer No. BO1
No. B06, B10, B16, B17, B18, B40
Rotameter No. H-B08, BO9

HF Console No. B04, BO5 lon Chromatography
Pitot Tube No. B04, B35, B36, B49

HCl Console No. B04, BO5 lon Chromatography

Pitot Tube No. B04, B35, B36, B49

Total Hydrocarbon

Personal Pump SKC No. B17, B18, B40
Rotameter No. H-B08, B0O9

THC Analyzer No. BO1

Lead Console No. B04, BO5 ICP
Pitot Tube No. B04, B35, B36, B49

Cadmium Console No. B04, BO5 ICP
Pitot Tube No. B04, B35, B36, B49

Mercury Console No. B04, BO5 AAS
Pitot Tube No. B04, B35, B36, B49

Arsenic Console No. B04, BO5 AAS
Pitot Tube No. B04, B35, B36, B49

Nickel Console No. B04, BO5 ICP
Pitot Tube No. B04, B35, B36, B49

Chromium Console No. B04, BO5 ICP
Pitot Tube No. B04, B35, B36, B49

Beryllium Console No. B04, BO5 ICP
Pitot Tube No. BO4, B35, B36, B49

Antimony Console No. B04, BO5 ICP
Pitot Tube No. BO4, B35, B36, B49

Copper Console No. B04, BO5 ICP

Pitot Tube No. B04, B35, B36, B49

RP/A039/2024/JAN-JUN/CAL
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Manganese Console No. B04, BO5 ICP

Pitot Tube No. B04, B35, B36, B49
Tin Console No. B04, BO5 ICP

Pitot Tube No. B04, B35, B36, B49
Cobalt Console No. B04, BO5 ICP

Pitot Tube No. B04, B35, B36, B49
Total Sb, As, Cr, Co, Cu, Mn, Ni kag Sn Console No. B04, BO5 ICP

Pitot Tube No. B04, B35, B36, B49
VOCs Personal Pump SKC No. B17, B18, B40 GC/MS

Rotameter No. L-B08, BO9
Dioxin Console No. B03 GC/MS

Pitot Tube No. B03
Auamilday
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

seauLdesluussennid
Leq 24 hr

Lmax

Acoustic Calibrator

Sound Level Meter

No. ACO-B03, B13, B15, B16, B18, B19, B21,
B22, B26, B32, B37, B38, B39, B40, B4d, B45,
Bd6

RP/A039/2024/JAN-JUN/CAL
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Total Dust

Personal Pump SKC
No. B11, B56, B67, B68, B75, B82
Rotameter

No. H-B04, B08, B09, B10

Digital Balance

Respirable Dust

Personal Pump SKC
No. B09, B11, B51, B58, B65, B70
Rotameter

No. H- B04, B08, B09, B10

Digital Balance

VOCs

Personal Pump SKC
No. B09, B42, B53, B64, B78, B86
Rotameter No. L- B04, B0O8, B09, B10

GC/MS

seauidesludaiuusznauns
Leq 8 hr

Lmax

Acoustic Calibrator

Sound Level Meter

No. ACO- B13, B27, B33, B40

RP/A039/2024/JAN-JUN/CAL
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High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Maodel : TE 50254 S/N 1 3611
Calibration Thata
High Volume Alr Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (1 fmin) R
BO1 BO1 01/02/2024 y=1.2204x-3.492 0,998
Boz Boz 01/02/2024 y =1.143x+1,630 0.998
BO3 BOA 01/02/2024 y = 1.160x-2.783 1.000
Bo4 Bos 02/02/2024 ¥ =1.267x-5.884 0.897
BOS BOS 03/02/2024 ¥y =1.261x-7,123 0,893
BO& BoG 02/02/2024 ¥ = 1.246x-6.024 0.989
BOT BO7 03/08/2024 y=1.209x-6.025 0.997
BOS BOS 02,02/2024 ¥ = 1.238x~5.848 0,997
BO%2 BO9 02/02/2024 ¥ = 1.244x%-5.247 0.987
B1O BlO 02/02/2024 ¥ = 1.158x+0.064 0.998
B11 Bil 01/02/2024 y=1.110x-1.064 1.000
B12 B12 D3/02,2024 y =1.227x-6.003 0.999
B13 B13 01/02/2024 v = 1.286x-7.460 1.000
B14 Bl4 02,02/2024 ¥ =1.220x-5.086 0.999
B1& B15 02/02/2024 y=1.150x-1.2684 0.999
B1d Bl8 03,02/2024 y=1.177x-3.231 0.996
B17 B17 02/02/2024 y=1.236x-5.030 0.999
Bld Bis 03s02/2024 ¥=1.210x-5.028 0.898
B19 B1o 03/02:2024 y = 1.2156x-7.087 0.998
B20 B20 02/02/2024 ¥ =1.204x-4.119 0.996
E21 B21 02/02/2024 v = 1.190x-4.960 0.999
B22 B2z 02/02/2024 y = 1.208%-7.183 0.996
B2 B23 01/02/2024 ¥ = 1.21 Tx~4.085 0.938
B24 B24 01/02/2024 ¥ =1,145%-2.502 1.000
Bas B25 02/02:/2024 ¥ = 1.080x+1.068 0.989
B2§ B26 03s02/2024 v = 1.234x-5.483 0,998
B27 B27 O1/02/2084 y = 1.1568x-4.382 0.888
B28 BZ3 02,02/2024 ¥ =1.237x-7.982 0.888
B2% B2& DE02/2024 y=1.188x-2.530 0.998
Bao Ban DEr02/2024 y=1.212x-4.090 0.987
B3l Bal Q2/02/2024 ¥ = 1.196x-4.732 0.999
Baz B32 05/02/2024 ¥y = 1.168x-0.802 0.958
Baa B33 D3/022024 ¥ =1.203x-2.054 0.8998
B34 B34 02/02/2024 ¥y =1,221x-5.798 1.000

Calibrated by :

(Mr.Adul Dangklom)

Approved by

U3t (ed.M.109. neutads wadid e
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High Volume Air Sampler Calibration Report
[ Calibration Method : Multipoint Orifice Flow Trunsfer Stundard Model : TE 50254 SN : 3611
Calibration Data
High Volume Air Sumpler Data Calibration Datn
Recorder No. Blawer No. Date Actual Flowrate (1 fmin) 'y
B35 Bas D2/02/2024 y=1188x-3,435 0.996
B3 B36 01/02/2024 y = 1.201x-4.038 0.999
Ba? Ba7 01/02/2024 ¥=1196x-2.671 0.998
B3s B38 02/02/2024 y=1.282x-6.652 0.987
Bag Bag D3/02/2024 ¥ = 1.164x-0.902 0.997
B40 B40 01/02/,2024 y=1.225x-6.117 0,993
B4l B41 02s02/2024 y=1.285x-8.140 0.999
B42 B42 02/02/2024 y= 1.187x-3.625 0.999
B43d B43 01/02/2024 ¥y =1.233x-2.707 0.997
Bd4 B4 01/02/2024 y=1.202x-3.263 0.996
RO1 RO1 0170272024 =1.214x-4.512 0,899
ROZ ROZ 02/D2/2024 y=1.222x-5.522 0.999
RO3 RO3 D3/ 0272024 y = 1.204x-5.785 0.999
RO4 RO4 01/02/2024 ¥=1.220x-5.356 0.999
ROS ROS 0170272024 ¥y =1.190x-5.262 0.997
RO6 RO8 02/02/2024 y=1.223x-8.383 0.998
ROT ROT 02/02/2024 y = 1.084x+0.577 0.993
ROS RO8 01/02/2024 y=1.156Tx-2.631 0.999
R09 RO9 01/02/2024 ¥ =1.194x-3.227 0.998
R10 10 02/02/2024 y = 1.198x-4.626 0.998
R11 R11 DE/D2/2024 y=1.1432-2.176 1.000
RiZ Ri2 02/02/2024 y=1.1656x-4.124 0.998
R13 K13 03702/2024 y=1.133x-1.833 0887
R14 R14 01/02/2024 y=1.216x-3.659 0.995
R15 r15 D1/02/2024 y=1,183x-5.143 0.99%
R16 R16 01/02/2024 y=1.227x-7.151 0,993
R1T R1T7 D2/02/2024 y=1181x-3.964 0.998
R18 R18 02/02/2024 y=1.1956x-3.915 0.897
R1% R19 03/02/2024 y=1.215x-6.609 1.000
R20 k2o 03/02/2024 y=1.208x-5.309 0.998
Calibrated by : Approved by :
{Mr.Adul Dangklom)
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High Volume PM-10 Air Sampler Calibration Report
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Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 S/N ¢ 3611
Calibration Data
High Volume PM-10 Daty Calibration Data
Recorder No. Blower No. Date Arkiial Plivwiils (n".rm;“; 'S
BO1 BO1 02/02/2024 ¥=114Tx-0.194 0,996
BOZ2 BOZ2 01/02/2024 y = 1.060x+2.506 1.000
BO3 BO3 01/02,2024 y = 1.216x~3.:895 0.996
BO4 BO4 01/02/2024 =1,224x-5.960 0,998
EOS BOS 02/02,2024 y = 1.220x-5.384 0,999
BO6 BOS& 02/02/2024 y = 1.187x-4.228 0.998
BOT BO7 03/02,2024 y = 1,208x-4.B65 0,998
BO8 BO8 01/,02,2024 y=1171x-1.266 0,998
ED2 Bog 01/02/2024 y=1,198x-5.187 0.997
B10 B10 01/02/2024 y = 1,219x-5.320 0,947
Bi1 B1l 03/02/2024 y=1,211%-58.765 0.999
B1Z Bi2 05/02/2024 y = 1.208x-3.968 0.9a97
B13 B13 05/02/2024 y=1158x-1.908 0.9396
B1a Bl4 03s02,2024 y=1.180x-3.316 0.8999
Bl& B15 01/02/2024 y=1.163x-1.150 0.9499
B16 B16 01/02/2024 y = 1.170x+0.508 0.999
Bi7 B17 01/02/2024 y=1.186x-2.843 0.897
B1& B18 01/02/2024 y = 1.207x-1.821 1.000
B19 B19 03/02/2024 y=1178x-2.980 0.999
B20 B20 02/02,2024 y = 1,206x-5.507 0.997
B21 B21 03/02/2024 ¥ =1,172x-0.702 0.999
B22 B22 027022024 y=1.175x-1.992 0.996
B23 B23 02/02/2024 yo=1,186x-3.362 0.938
Ba4 B24 01/02/2024 y=1.181x-2.463 0.999
B25 B25 01/02/2024 y=1.204x-3.960 0.997
B26 B26 01/02/2024 y = 1.218x-5.354 0.998
B27 B27 03/02/2024 y=1.178x-4.891 0.897
B28 BZ28 02/02/2024 y = 1.226x-6.323 0.998
B29 B29 05/02/2024 y=1.174x-3,753 0.997
B30 Ban 03/02/2024 y=1.179x-3.207 0.998
B3l Bal 03:,02/2024 y = 1.189x-1.040 0.897
Baz Baz 01/02/2024 y=1.282x-3.815 0.889
B33 B33 01/02/,2024 = 1.1569x-1.689 0.596
Ba4 Bi4 01/02/2024 y=1.191x-1.278 0,995
Calilirated by : Approved by :

(Mr.Adul Dangklom)

High Volume PM-10 Air Sampler Calibration Report
Calibration Method : Multipolnt Orifice Flow Transfer Standard Model : TE 50254 SN 3611
Calibration Data

High Volume PM-10 Data Calibration Data

Recorder No. Blower No. Trate Actual Flowrate (rtJ.fqu: R
ROL ROD1 02/02/2024 ¥ = 1.206x-5.952 0.998
RO2 RO2 02/02/2024 y = 1.219x-3.961 0.997
RO3 RO3 01/02/2024 y=1.203x-5.428 0.998
R4 R4 01/02/2024 y=1.181x-6.087 0.887
ROS ROG 01/02/2024 y = 1,199x-5.663 1.000
ROB ROG 01/02/2024 y =1.192x-3.038 0.898
ROT ROT 02/02/2024 y=1,168x-2.670 0.998
RO8 RoE 02/02/2024 = 1.186x-4.195 0.8487
ROS RD2 03/02/2024 y=1184x-3.512 1.000
RIO R10 D3/02/2024 ¥y =1.179x-3.695 0,999
RI1 R11 03/02/2024 y=1.202x-2.388 0.997
rR12 R12 01/02/2024 y=1.194x-5.194 0.998
R13 R13 01/02/2024 y=1.173x-2.754 0.999
R14 R14 01/02/2024 y = 1.178x-2.231 D.397
RI1E R15 02/02,2024 y = 1.188x-3.910 0.998
RIG R16 02r02/23024 y=1,180x-3.568 0.898
R17 ®17 02/02/2024 y=1.1895x-3.126 0.996
K18 R1B 03/02/2024 y=1,1432-2.748 1.000
Rl19 R19 01/02/2024 ¥ =1.154x-2.002 0.988
R20 R20 01/02/2024 y=1.161x-4.362 0.998

Colibrated by 2 Approved by @

{Mr.Adul Dangklom}
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QUALITY CALIBRATION CO.,LTD. S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 SERA
0 ong, Bangkae, Bangko i%

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

Certificate of Calibration

EQUIPMENT H DIGITAL BALANCE
MANUFACTURER 2 METTLER TOLEDO

MODEL 1 XS105DU

SERIAL No : 1126422005

ID No g BAO5/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO,, LTD.

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

CALIBRATED BY H ATSAWIN Y.

CALIBRATION DATE $ 08-Mar-24

APPROVED BY : A =
FLINUDARK J,

ISSUED DATE z 14-Mar-24

RECEIVED DATE : 08-Mar-24

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

F-GO10 REV 03

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

www.qealibration.com

CERTIFICATE No : 24M2227 PAGE20F2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL £ XS105DU
MANUFACTURER H METTLER TOLEDO SN $ 1126422905

11} No H BAOS5/50 RECEIVED DATE c (8-Muar-24

AIR PRESSURE £ 101 Ombar + 1mbar CALIBRATION DATE (18-Mar-24
AMBIENT TEMPERATURE t 25 E126 RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 M23020138 02-Feh-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

e

. THIS CERTIFICATE I8 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

|. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000055 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ &)
0.00 0.00000 0.00000 0.000065
.02 0.02001 -0.00001 0.000065
0.10 010002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1,00 1.00003 -0.00003 0.000066
2,00 200001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50,00 50,0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING ()
1 50.0000
3N 4 2 50.0000
3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NOy / NO, ANALYZER

DATE : 04 March 2024 BRAND
NOL NOX-B16 J

MODEL

SERIAL Mo

Calibrator { Dilution System)

USEM 14, W.10d, ABUTARN watid NNa

Brand + Teledyne

Maodel : TOOE

Last Cal, Dute 30 October 2023

Serial Na. L 201-8

Reference Standard Gas

Standard Gas ¢ Nirric Oxide (NO}

Cylinder No. DB36192

Certified Date P20 April 2022 Expired Due

D20 Apnl 2024

Cylinder Cone, ©48.1 ppm

CALIBRATING CONDITION

5
3
& £8.P.8. CONSULTING SERVICE CO., LTD.
% F Tnfu 24 ounmnalodu uaasanma iwadning nyama 10800
4%.“ & E hiw 24 Phanclyathin Rd . Joem, & ek, Bangkok 10900
" A Ted § (062} 9FATT0-2. Fa ¢ (B3] 5134223, Email: sallespocnn.com. wniowspacan tom
CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
—
DATE @ 2024 BRAND : MOBEL
NO. SERIAL N
Calibrator { Dilution System )
Brand 2 Teledyne Muodel 1 TODE
Last Cal. Date 2 30 Ocrober 2023 Serial Na. T E0-5
Reference Standard Gas
Standard Gas + Nitric Oxide (NO) Cylinder No, :DE36192
Cerified Date T B0 April 2022 I Expired Date © 20 April 2024 Cylinder Conc. + 43,1 ppm

CALIBRATING CONDITION

Pressure mmbar

Temp. C % RH
CALIBRATION SETTING
Span Initiul Reading {Before Adj.),PPB Fimal Reading { After Adj.),PPB
Set Puint Expected Concentration Analyzer Response wDif Analyzer Response Slope
Zero 1] 010 - 0 =
NO Span 400 G99.8 ~0,080 400.0 1.009
NOy Span 400 400.2 0.050 400.0 1.012
API Mode 200E NO, Analvzer Check List
Test Values Ohbserved Yalue Units Nominal Range

RANGE 500 FPB 500 stundard
STABILITY (Zero Gus) 0.1 PPB < 2 with zero air
SAMPLE FLOW 512 eo/min 500 + 50
OZONE FLOW 79 <o/ min 80 £ 15
PMT 103.3 mV -20 - 150
AZERO 93.% mV —-20 - 150
HVPS 675 v 420 - 800 constant
RCELL TEMP 50.4 “c 0= 1
BOX TEMP 29.1 “e 8- 48
PMT TEMP 7.2 ¢ Tx2
MOLY TEMP 315.4 A 3155
RCELL PRESS 8.5 IN-He-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NGO, Span Cone 400 PPB 20 - 20,000
NO Slope 1.009 - 1.0+ 0.3
NOy Slape 1.012 = 1.0 = 0.3
NO Offsel 1.8 mY -20 10 +150
NGy Offset 0.9 my -20 1w 150
Stability ot Zero 0.1 FPB < 0.2
Stubility ut Span 0.2 PPE <« 2 pph @ 400 ppb span gus

Pressure mmhar Temp. % RH
CALIBRATION SETTI
Span Initiul Reading (Before Adj.),PPB Finul Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9e Dl Analyzer Response Slope
Zero a .10 = o
NQ Span 400 399.6 -0.100 400.0 1.004
NO, Span 400 339.9 -15.025 400.0 1.007
APl Modd 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range

RANGE S00 FPB 500 stundard
STABILITY (Zero Gas) 0.1 FPB <2 with zero air
SAMPLE FLOW A11 cedmin 500 + 50
OZONE FLOW ki) co/min 80 = 15
PMT 103.2 mV -20 - 150
AZERD 94.0 my -20 - 130
HVPS 873 v 420 - 800 constant
RCELL TEMP 50.2 “ 50+ 1
BOX TEMP 20.4 ‘e 8- 48
PMT TEMP 7.1 "¢ T3
MOLY TEMP 315.2 “c 315+ 5
RCELL PRESS 8.3 IN-He-A 2 = 10 constant
SAMPLE PRESS 28.8 IN-Hg-A 25 - 30 constunt
NO Span Conc 400 PPB 20 - 20,000
NOyg Span Conc 400 PPB 20 - 20,000
NO Slope 1.004 - 1.0 £ 0.3
NOy Slope 1.007 = 10=03
N Offset 1.0 mYy =201 +150
NO,, Offset 0.6 my -20 10 150
Stability at Zero 0.1 PPB <02
Stubility ar Span 0.2 FPB < 2 ppb @ 400 ppb spun gus
Culibrated by

EMeAdul Dangklom )

Agpproved by

Culibrated by

Approved by

(Mr.Adul Franghlom )
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CALIBRATION REPORT

50, FLUDRESCENT ANALYZER

DATE 04 March 2024

BRAND : MODEL :
NOL | S0, -Bog SERIAL NOL 184
Calibrator { Dilution System )
Beand t Teledyne Muodel : TOOE
Last Cal. Dute 1 30 Ocrober 2023 Senal Mo,  201-8

Reference Standarid Gas

Stendard Gas

+ Sulphur Divxide (S0,)

Cylinder MNo. ©ADOBIASK

P>
= # 8.P.S. CONSULTING SERVICE CO.,, LTD.
X 7 watwealeiu 24 owmnaleda wsraaims ORdnT NN 10800
1:3( ,‘{5 T Soi Phahodyolrin 24, Phaholysthin Bd., Jomaol, Caatuchas, B 10900
g Tel+ [8537) B30-43X0-72. Fum - [67) S13-4201 F-mad : bAISpSenn. o0, s spscertcom
CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE 04 March 2024 BRAND MODEL :
N SERIAL NO.
Calibrater (Dilulion System)
Brand - Teledyne Model : TOOE
Lust Cal. Date 30 Ocrober 2023 Serial No. 1 201-%
Reference Standard Gas
Standard Gas @ Nitrie Oxide (NO) Cylinder No. 1 DE36162
Certified Date --20 April 2022 Expired Date D20 April 2024 Cylinder Cone. 1 49,1 ppm

Certified Date

21 June 2021

Expired Dute 121 June 2029

Cylinder Conc. 2 48,8 ppm

CALIBRATING CONDITION

Temp.

Pressure lm mmbar
—

——
=1

CALIBRATION SETTING

CALIBRATING CONDITION

Span Initial Reading {Before Adj. },PPB Finul Reading (After Adj.),PPB
Set Poim Expected Concentration Analyzer Response saDif Analyzer Response Slope
Zero o 0.11 - 4] =
NO Span 400 400.1 0.025 400,0 1.010
Ny, Span 400 400.3 0.075 4000 1.014
API Madel TML=-41M NOy Analyeer Cheek List
Test Values Crhserved Value Units Nominal Range
RANGE a00 PPB 500 stndard
STABILITY {Zero Gas) 0.1 PPB = 2 with zero air
SAMPLE FLOW 509 co/min 500 + 50
OZONE FLOW T8 o/ min 80 = 14
FMT 102.9 my -20 - 150
AZERO 237 mYy =20 - 150
HVPS 669 v 420 - D00 constant
RCELL TEMP 50.0 = 50 =1
BOX TEMP 28.8 . 8- 48
PMT TEMP 7.1 “c i
MOLY TEMP 314.8 % 816 45
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE FRESS 28.4 IN-Hg=A 25 - 30 conytamt
MO Span Cone 400 PPE 20 - 20,000
Ny Span Cone 400 FFB 20 - 20,000
N Slope 1.010 = LD =03
NOy Slape 1.014 = 19+03
NO Offset 1.% mV ~20 w +150
NOy, Offset 1.0 my =20 10 150
Stability at Zero 0.1 PrB = 0.2
Stahility at Span 0.2 PPE < 2 ppb @ 400 ppb span gas
R —

Culibrated by

1Mz Adul Bangklom )

Approved by

Calibrated by @

LM AQUL Liangilom )

Pressure mmbar Temp. ‘“:l % % RH Ii‘
CALIBRATION SETTING
Spin Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
St Point Expected Concentration Anilyrer Resposse wehif Analyzer Rasporise Slope
Fero (1] -0.10 - 0
S0, Span 400.0 400.1 0,025 400.0 Lota
APL Model 1004 563, Analyrer Check list
Test Values Observed Yalue Units Nuouninal Range
RANGE 500 FFB 0-504
SAMPLE PRESS 28.7 in-Hyg 25-35
SAMPLE FLOW B5E e dmin B30+ 104
PMT 103.0 mY ~20-150 with Zero Air
Y LAMP a013.6 my 1000-4900
STR. LGT 1.8 I'PE <100
DRE PMT 63.4 mY =50 - 200
DREK LMP 58.2 my -50 - 200
HVPS 675 v 550-800 constant
bCces 2527 my 2500 £ 200
RCELL TEMP 50.2 e 501
BOX TEMP 3.5 % G-40
PMT TEMP 7.1 °c T80
50y Span Cone 400 PPy 20-20,000
50, Slope 1.010 1.0+0.3
S0, Offset 228 w <250
Srability ur Zero 0.1 PFB 0.2
Stability at Span 0.2 PPE 0.5 of reading (above 50 ppb)

Approved by ©

—_—

—— |
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CALIBRATION REPORT
S0, FLUORESCENT ANALYZER
DATE © 04 March 2024 | BRAND : MODEL :
NG, SERLAL NOL
Calibrator { Dilution System )
Branid : Teledyne Wodel : TOOE
Last Cal, Date ¢ 30 Oviober 2023 Serial No. D 201-5

Reference Standurd Gas

Standind Gas

: Sulphur Dioxide (50, )

Cylinder MNo.

D ADOBI4SK

Certified Date

P21 June 2021

| Expired] Date

t 21 June 2029

Cylinder Cone.

1498 ppm

CALIBRATING CONDITION

N -| e

Temp.

CALIBRATION SETTING

—_— =

Calibraded by !

(M Adul Dungklom )

Span Initial Remling {Before Adj. ) PPB Final Reading (Afier AUj.),PPB
Set Point Expected Concentration Analyzer Response sDif Analyser Respunse Slope
Zew o 010 - 0 -
S0, Span 400.0 399.8 -0.050 400.0 1.ooT
API Model 100A S0, Analyser Check list
Test Values Observed Value Units Noaminal Range
RANGE 500 PIE 0500
SAMPLE PRESS 28.4 in-Hy 25-35
SAMPLE FLOW BEE cedmin 630 £ 104
PMT 103.3 my 20-150 with Zero Air
Uy LAMP 303861 my 1000-4900
STR. LGT 81.8 PFB <100
DRE PMT 3.1 my -50 - 204
DRE LMPE 57.8 my =50 - 200
HVEPS 671 W 550-900 constant
DOPS 2517 Y 2500 £ 200
RCELL TEMP 50.3 % 50+ 1
BOX TEMP 20.2 % G-40
PMT TEMP 7.0 o T+ 20
50, Span Cone 400 PPE 20-20,000
503, Slope 1.007 1.0+ 0.3
S0, Oiffser 21.7 mV <250
Stahility at Zerc 0.1 PPE 0.2
Stability a1 Span 0.2 PPE .58 of rewding (above 50 pph)

_ Ut 10a.1.109. aaudai wedld Sifin
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= 8.P.S. CONSULTING SERVICE CO., LTD.
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CALIBRATION REPORT

80, FLUORESCENT ANALYZER

TATE © [ 04 March 2024

BRAND :

MODEL : TML-50 |
e
vo. [Csosin ] semut vo. [~ soatsr
Calibrator {Dilution System )
Brand i Teledyne Malel 2 TOOE
Last Cal, Date 30 Oerober 2023 Serial No. t201-8

Reference Standard Gas

Stundard Gus

i Sulphur Diexide {30, }

Cylinder No. 1 ADOBT4SK

Cenified Date

L 21 June 2021 | Expi

recl Date 221 June 2029

Cylindar Cune, : 48,8 ppm

CALIBRATING CONDITION

Approved by

B

Calibsrated by |

Pressure mmbar Temp. m % % RH
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPE
Set Point Expected Ci Amalyeer Resp #Dil Analyser Response Slope
Zem a 0.10 = {0 -
50, Spun 4000 3949.6 -0.100 400.0 1.005
AP Mudel TML-50 50, Analyeer Cheek list
Test Values Ohserved Value Uniis MNominal Range
RANGE G500 PPB 0-500
SAMPLE P 28.8 m-Hg 25-35
SAMPLE FLOW B53 ce/inin 60 = 10%
PMT 103.1 mV -20-150 with Zero Air
UV LamP 3018.4 mV 1000-4900
STR, LGT &1.8 PrE =100
DRE PMT 6.0 mV -50 - 200
DRK LMP ad.l my -0 - 200
HVPS B6Y v A30-900 constant
BCPS 2535 mV 2500 £ 200
RCELL TEMP 50.1 °c 50 =1
BOX TEMP 20.0 e 540
PMT TEMP 7.2 e T30
50, Span Cone 400 PPRE 20-20,000
50, Slope 1.005 1.0 £ 0.3
S0, Offser 21.9 mV =230
Stability ar Zem 01 PPE <0.2
Seabiliey at Span 0.2 PPB 0.5% of reading (above 50 pph}
—

(M Adul Prangkbom )

Approved by
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CALIERATION REPORT

50, FLUDRESCENT ANALYZER

USEM 071,104, Aaudads wadd Nine

N0y B12

BRAND ¢

MODEL ¢

RIAL N,

Calibrator { Dilution System)

Brand

TAPL

Miscded $T00E
Lust Cil. Date 130 October 2023 Serial Mo, 1 201-5
Reference Standard Gas
Standard (ias : Sulphur Diovide (50,3 Cylincler No, P AMIB14SK
Cenified Date 221 June 2021 Expared Date © 21 June 2029 Cylimler Cone, L 48.8 ppm

CALIBRATING CONDITION

Pressure

mimhar Temp. % RH “—4|
CALIBRATION SETTING
Spun Initial Reading { Befure Adj. ), PPR Final Reading { After Adj. 1, PR
Set Point Expected Concentration Analyzer Response Folif Analyzer Response Slhope
Zero a Do a =
503, Span 400.0 4002 0.050 400.0 1.012
APL Model TMIL-50 S0, Analyzer Check list
Test Values Ohserved Valoe Units Narminul Range
RANGE ] PPR 0-500
SAMPLE PRESS 287 in-Hg 25-35
SAMPLE FLOW 658 co/min 850 + 103
BMT 105.4 mY -20-150 with Zero Air
UV LAMP 0408 mV 1000-4500
STR. LGT 1.7 PFB =100
DRK PMT .2 my -5 - 200
DREK LMP a7.9 mY -50 - 200
HYFS 673 W 550-800 constant
DCES 2521 Y 2600 + 200
RCELL TEMP 50.5 i+ S0+
BOX TEMP 204 o‘:, 5-40
PMT TEMP 7.3 *c 7+ 240
S0 Span Cone 400 FFR 20-20,000
50, Slops 1.012 = 10403
503, Offset 22.1 mYy <260
Stahility at Zero ol PPR <0.2
Stahility a1 Span 0.2 PPB 0.5% of reading {above 50 pphd
]

Calibrated by |

LVATAUI AT )

Approved by @

£ ispPs. CONSULTING SERVICE CO,, LTD.
% 7 sngwnalndu 24 suunnalniu unseauns s 0 L0sas
‘C"“ﬂm %‘e{ 7 ol Prshuiyol s 24 P!m.‘?hqlnm i, Jomaal Chabuchak, Banglok [ a0
L Tl 1 {662) 938-4370- T2 Fa : {663} E43:4271. Fommal - salesdiapacon com. www Apscom.com
CALIBRATION REPORT
S0, FLUORESCENT ANALYZER
DATE BRAND © MODEL :
e | SERIAL NO. -m
Cualibrater (Dilution System }
Brind : Teledyne Mudel L TOOE
Last Cal, Dz 30 October 2023 Serial No, 1201-8
Reference Standard Gas
Standard Gas 1 Sulphur Diexide (S0, ) Cylinder Ne. L ADOB 145K
Carified Dote 1 21 June 2021 | Expired Date i 21 June 2029 Cylinder Cone, L 49,8 ppm
CALIBRATING CONDITION
Pressure mimbar Temp. i G RH
CALIBRATION SETTING
Span Initial Reading (Before Adj. ), PPB Finul Reading {After Adj.),PPB
Set Puint Expected Concentration Analyzer Response 2eDif Amilyser Response Slope
Lero O 0.11 4 o =
50, Span 4000 400.3 0.075 4000 1.0014
APL Model TML=-50 80, Analyeer Check list
Test Values Observed Value Units Nundnal Range
RANGE ang FFB 0-500
SAMPLE PRESS 28.5 in-Hg 25-35
SAMPLE FLOW B54 co/min BE0 = 10%
PMT 103.2 mV —20-150 with Zero Air
UV LAMP 3027.5 my 1000-4900
STR. LGT G1.5 PPE <100
DRE PMT 82.9 my -50 - 200
DRE LMP 517 my -50 - 200
HVPS 674 v 550-900 constant
DCPS 2518 my 2300 + 200
RCELL TEMP 50.4 o(' O +1
BOX TEMP 29.3 ° 5-40
PMT TEMP b % TE2.0
50y Span Cone 400 PPB 20-20,000
S0, Slope 1.014 3 1.0 £ 0.5
S0, OfFset 218 mV <250
Stahility a1 Zern 0.1 PPEB 0.2
Stability ar Span 0.2 P .55 of reading (above 50 pph)
I L R —

Culibrated by ;

Approved by :

LiviroAdul Dangklom )
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Console Calibration Report

Calibration Method

Critical Orificas |

Callbration Data

, U3H" (89 W.18d. Aautad wedd ine
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2 8.P.S. CONSULTING SERVICE CO., LTD.
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Console Calibration Report

Calibration Method

Critical Orifices

—

Calibration 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 0.97 <y <1.03

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

Calibrated by :

(Mr. Adul Dangklénf\)

Approved by :

Console Data Calibration Data
No. Serfal No. Date y AHg {mmH,0}
BO1 1563 01/03/2024 1.003 50,38
Bo2 BOOZ514 04/03/2024 1.002 49.73
BO3 1503016 02/03/2024 0.997 50,45
80d 00006659 01/03/2024 1.004 49.97
805 Q0007428 02/03/2024 0.996 49,65
RO 1561 02/03/2024 0.992 50.18
RO2 8002513 01/0%/2024 1.005 50.04
RO3 1570 03/03/2024 0.598 4982
Ro4 8002519 02/03/2024 1.004 4958
RO5 1503015 03/03/2024 1.002 50.33
Remark:  Accept Value of y (test) Is D97 <y <1.03

Accept Value of AH, (test) is 467 x 6.4 (mmH,0)

Calibrated by :

(M. Acdul Daﬁqklom}

Approved by :
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Console Calibration Report

Calibration Method I

[ Critical Orifices

Calibration Data

Console Data Calilbration Data
Mo, Serial MNo. Date ¥ AH, (mmH,0)
801 1563 03/06/2024 .596 50.07
Bo2 BOG2514 04/06/2024 0895 49.98
BO3 1503016 04/06/2024 0.594 50.19
B4 00006659 (3/06/2020 0.995 50.28
BOS 00007428 03/06/2024 0957 49.75
RO 1561 05/06/2024 0,954 50.23
Ro2 8002513 0406/ 2024 1,993 5.3
RO3 1570 03/06/2024 Goq 50.12
ROG 8002518 05/06/2024 0.993 49.89
ROS 1503015 Da/06/ 2024 0.555 4952
Remark :

fccept Value of y(test) & 097 <y <103

Accept Value of L\H@{tes‘t} i5 46.7 + 6.8 (mmH.0)

Calibrated by :

g}
(Mr. Adul Dangklom)

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 0.99 01/1172023 0.84 085
BO4 3 0.99 011172023 0.84 084
BOS 5 099 01112023 0.85 0.84
BO7 5 0.99 01112023 0,84 0.83
BOB 5 0.99 02/11/2023 (.83 0.54
BOg 5 .99 02112023 084 0.84
Bll 5 0.59 02/11/2023 0.85 0.84
Bl6 5 0.99 031172023 0.54 0.84
BIB 8 0.99 031172023 .84 0.85
B19 8 0.99 03112023 (.84 085
Bl S 099 02112023 84 0.84
B24 8 0.99 02/11/2023 0.84 0.83
B27 8 059 02/11/2023 0.85 0.84
B30 s 0.5 01112023 .84 0.85
B3l 5 0.5% 01172023 0.84 0.84
B33 3 0.5% 02/11/2023 084 085
B35 ] 0.99 02{11/2023 0.84 0.84
Remark : Accept value of Cp (test) is 0.84 £ 0.01
Calibrated by ¢ Approved by
T (Mr. Adul Djngk]om) T

e VB
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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 021112023 0.85 0.34
B39 8 0.59 03/11/2023 0.84 0.83
B40 ) 0.99 04/11/2023 0.84 0.85
B41 5 099 04/11/2023 0.85 .84
B44 - 099 Oeb/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 :
o (Mr. Adul Dangklom) |
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Pitot Tube Calibration Report

Calibration Method

L

Standard Pitot Tube

Calibration Data

Pitot Tube Data

Calibration Data

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

BO3 5 099 01/02/2024 .84 0.83
B4 5 0.99 02/02/2024 0BS5S 0.84
B0S 5 0.99 02/02/2024 0.84 .54
BOT 5 099 01/02/2024 0.84 0.85
BOE 8 0.99 01022024 B3 0,84
BO9 s 0.99 03022024 0.84 (L85
Bl s 0.99 034022024 0.84 0.84
Blé s 059 01/02/2024 .83 0.84
BlS s 099 02/02/2024 0,54 0.84
B9 3 .99 02/02/2024 0.84 083
B21 8 0.99 01/02/2024 0.84 0.85
B4 5 0.99 02/02/2024 0.85 0,54
B27 s 0.99 01/02/2024 .84 0.84
B0 -3 0.99 02/02/2024 0.84 0.83
B3 5 .99 02/02/2024 0.54 0.85
B33 5 0.99 01/02/2024 084 0.84
B3 5 0.99 010212024 0.85 084

Remark : Accept value of Cp (test) is 0.84 £ 0,01

Calibrated by :

{Mr. Adul Dangklom)

Approved by :

USHN (89.W.109. Aaudad wadld ine

Z £ 5.P.S. CONSULTING SERVICE CO., LTD.
%‘% . c?.‘ ': :Eluwhhln‘ﬁu ‘.ZQz:l.lllN“ﬂT\?SH u:-:.vin::nllmnnﬁ’m n'g;::;—;kllu;:lg
. e Tei £ 662) S39-1370-72, Fuk | (62} 5136220, B  SSRERCON.COM. W 5pSE00. 00
Pitot Tube Calibration Report
Calibration Method Standard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B
Bi6 g 0.99 02/02/2024 0.54 0.83
B37 s 0.99 02/02/2024 0.84 0.84
B3 8 0.99 . 01/02/2024 .54 (.84
B39 s 0.99 02/02/2024 0.85 0.84
B40 5 0.99 ozm02/2024 0.54 0.83
Bal s 0.99 01/02/2024 0.84 0.85
B44 s 0.99 01/02/2024 085 084
B43 5 0.99 02/02/2024 083 0.84
Ba6 5 099 01/02/2024 0.84 (.85
B47 s 0.99 03/02/2024 0.54 0.84
B48 s 099 030272024 0.84 0.85
B4Y 8 099 01022024 0.83 0584
B54 5 0.99 01/02/2024 L84 0.85
B56 5 0.99 U2002/2024 0.84 0.84
B57 s 0.99 ) 01/02/2024 0.83 .84
BSE 5 099 02/02/2024 .84 0.85
Remark : Accept value of Cp (test) is 0.84 = 0.01
Calibrated by : Approved by :

(Mr. Adul Dangklom)
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£ S P.8. CONSULTING SERVICE CO., LTD.

wnaadn nqaum‘! 10908

o Ty T ()2 v, ki, e
Pitot Tube Calibration Report
Calibration Method I Stundard Pitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
Na. Type of Pitot Dt
Pitot Side A Side B

BO3 5 0,49 (6052024 084 1LE4
B4 S 0.9 06/05/2024 0.84 .63
BOS S8 0.99 (77052024 .34 0.3
BO7 5 0.99 07052024 .84 (.84
BO& 8 0.99 (/052024 .84 [IR5]
Bog 5 0.99 Urms20z4 083 B4
Bl s 0.99 7052024 0.84 85
Bl 8 0.99 080572024 .84 (.54
BI8 5 (.99 (8052024 085 kB4
B1Y 5 099 ORMS2024 084 LES
B2l 3 0.99 071 034 (R4
B4 - 099 752024 .54 .54
B27 8 0,99 06052024 0.85 0.54
B3l 8 0.99 08052024 0.84 0.584
Bl 5 0.99 00/05/2024 054 0.84
B3 5 .49 09052024 083 0.84
B35 5 0.99 UTms2024 1.6 0.84

Remark : Aceepr valug of Cp (test)1s 0L84 + 041

Calibrated by :

(Mr. Adul Dangklom )

Approved by :

ﬁ% nm.an“& J i Pnannlmmn 24, Phanotyalhia Rd., Jompol Caichisk, Bangiok 10900
Ted ; (662) SG-TI0-72. Fae £ {662) SEI422, Fmasl | Sb@apacon, com. wwispscon com
Pitot Tube Calibration Report
Calibration Method l |_ Stundard Fitot Tube
Calibration Data
Pitot Tube Data Calibration Data
Cocfficience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Fitot Side A Side B
Hin s 0.99 07052024 .64 084
Bi? 8 0,99 077052024 084 0.83
Bik 3 0,99 07/05/2024 0BS5S 084
Biv 8 LR 09052024 .54 0.84
B40 3 .99 09052024 E4 083
B4l 5 L 094152024 0E4 084
B4 5 0.99 D8/05/2024 kB3 0.84
Bd45 5 99 DRAIS2024 B4 0,84
B4 5 .99 EAO52024 (h.E4 84
B47 5 099 DRAS2024 0.ES 84
B4 5 .99 10052024 (823 84
B4y 5 (.99 (6052024 54 84
BH 5 199 06052024 085 0E4
B3§ 5 .99 07052024 B3 .34
B57 8 0.99 10/05/2024 0LE4 084
B3g 5 .99 10/05/2024 L85 084
Remark : Accept valug of Cp {test) is (L84 + 0001
Calibrated by : Approved by @
T (Mr. Adul Dangklom) | 7]




QUALITY CALIBRATION CO,,LTD,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-01352-3, Fax (662) BO9-4584
www.qcalibration.com

‘\\"' " "r'{!a

b pic

/ B
NSC-TI8I-T151 702
"n’uluh‘ Caa THRATION (1o

"5:!

O

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 MUL

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

F-G



Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 s
www.qealibration.com o Wt

CALITRATION s

QUALITY CALIBRATION CO.,LTD. S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 SERA
0 ong, Bangkae, Bangko i%

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

Certificate of Calibration

EQUIPMENT H DIGITAL BALANCE
MANUFACTURER 2 METTLER TOLEDO

MODEL 1 XS105DU

SERIAL No : 1126422005

ID No g BAO5/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO,, LTD.

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

CALIBRATED BY H ATSAWIN Y.
CALIBRATION DATE $ 08-Mar-24
APPROVED BY -

ISSUED DATE z 14-Mar-24
RECEIVED DATE : 08-Mar-24

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

F-GO10 REV 03

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

www.qealibration.com

CERTIFICATE No : 24M2227 PAGE20F2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL £ XS105DU
MANUFACTURER H METTLER TOLEDO SN $ 1126422905

11} No H BAOS5/50 RECEIVED DATE c (8-Muar-24

AIR PRESSURE £ 101 Ombar + 1mbar CALIBRATION DATE (18-Mar-24
AMBIENT TEMPERATURE t 25 E126 RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 M23020138 02-Feh-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

e

. THIS CERTIFICATE I8 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

|. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000055 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ &)
0.00 0.00000 0.00000 0.000065
.02 0.02001 -0.00001 0.000065
0.10 010002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1,00 1.00003 -0.00003 0.000066
2,00 200001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50,00 50,0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING ()
1 50.0000
3N 4 2 50.0000
3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT



CALIBRATION LABORATORY Co.,LTD.

210-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit R, Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Faw: 02-578-2672  www.cal-lzhoratory,com  E-mail:sale@eal-laboratory.com

2/10-11,14,55 Soi Praseri Manukit 29 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230
Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-gboratory.com  E-mailsaedical-aboratory.com

CLC e

IROUTIG 17028

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE VACUUM GAUGE

NOMENCLATURE VACUUM GAUGE
MANUFACTURER : HI-LIGHT

MANUFACTURER HI-LIGHT
MODEL / TYPE : N/A

MODEL / TYPE N/A
SERIAL NO. N/A[64-220066-3]

SERIAL NO. N/A[64-220066-3)
CLID. NO. - 212201114

DATE OF CALIBRATION 26 July 2023
JOB CONTROL NO. 230725081569

DUE DATE OF CALIBRATION 26 July 2024

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

7 S01 PHAHOLYOTHIN 24 ROAD., JOMPOL, ENVIRONMENT CONDITIONS :

CHARHCRANG BINGEOK 1600 Temperature : (23 2)°C Relative Humidity : (552 10) %RH

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

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

Report of calibration screening must not be taken In part, Except complete, Without the approval of the Calibration Laboratory Co., Lid. . . . . .
The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd.

Calibrated By : Sittipong Pimdee

Calibcetion Eopihert REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 7418 S/N. 8295020 with Pressure Module Model 700PD3 S/N. 89404505,

TRACEABILITY :

Approved By : Mongkol Yotsoontorn The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand).
Certificate No. MP-0035-23, Due Date 02 Febraary 2024,

Authorized Signatory

31 July 2023
UNCERTAINTY :

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of &= 2. It has been evaluated
This Calibration Certificate d the hility to national standards, which realize the units of measurement aceording

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

Certificate No. Q23081569 Certificate No. Q23081569

F3-011-04/01-12 pagclof 3

F3-011-04/01-12 page 1 of 3
OIf-+400] 010}
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CALIBRATION LABORATORY Co., LTD.

2i10-11,%4, 55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukit R, Ladphrag Bangkck 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cablaborstory.com  E-mailsale@caaboraiony com

CLC

Accredited
IRO/TEC 17095

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 1 times. Then 2 series of known

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

CALIBRATION DATA
CORRECTION OF PRESSURE
DUC Test point STD Reading ( kPa ) Conversion to inHg Coarrection ( inFlg )
{inHg ) Up Down Up Down Up Down
0 0.00 0.00 0.0 0.0 0.0 0.0
=5 -16.66 -16.69 -4.9 -4.9 +0.1 +0.1
-10 -33.79 -33.79 -10.0 -10.0 0.0 0.0
-15 -50.76 -50.76 -15.0 -15.0 0.0 0.0
-20 -67.79 -67.82 =20.0 -20.0 0.0 0.0
<25 -84.68 -84.72 -25.0 -25.0 0.0 0.0
=30 -101.51 -101.51 -30.0 =300 0.0 0.0

Uncertainty of messurement = 0.2 inHg
Transmitting fluid ; Air.
Technical Note. Conversion factor | kPa ; 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 ###

Certificate No. Q23081569

F3-011-04/01-12 page 3 of 3
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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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Personal Pump Calibration Report | | Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter | | Model : Defencer 510-H S/ @ 156164 | | Calibration Method : Dry Cal Primary Flowmeter | | Madel : Defender 510-H 5/M : 136164
Enviranmental Conditions Environmental Conditions
Temparature . 25 + % “e Temperature ) 25 + 3 5 =
Prassure . oo + 15 mmbar Pressure . 1010 15 mmbar
Personal Pump Data Calibration Data Persanal Purmp Data Calibration Data
R o linliniky) Value From Callbration Cutve il VelueFrom G o i
Brand Madel Serfal No. Date Setting Actual (G std.) Mo, Brand Madel Serlal No, Date Setting Actual (Q std.)
1 2 3 1 H 3 y i 1 2 3 1 2 3 y A

B0L SKC 220-PCxRA F62101 U3/01/2004 1,000 1,500 2,000 953 1,497 1,958 1.002% - 4467 1,000 B0l SKC 220-PCHRA 262101 05/04/2020 1,000 1500 2000 983 1,096 1,958 1.001x - 3430 1500
Bo2 SHC 220-PCXRA GRE164 LADL/2020 1,000 1,500 2,000 1,003 1,505 2,001 1.009% - 19.80% 099 B SHC Z20-PCHRG £26166 05082024 1,000 1,300 2000 1,004 1,506 2,000 LO0Ts - 16572 0599
B3 K 220-PCXPA 612968 03012020 1000 1500 2,000 956 1,459 2,001 L006x - 12790 1000 BO3 SHC J20-PCHRY 612568 057082024 1,000 1,500 2,000 97 1,458 2,004 1008 - 13756 1000
B02 SKC 224.PLYPA an2ane 08/01/ 2020 1090 1,500 2,000 1,000 1,502 1,954 R e 1002 [t SKE 220-BLHRA 602680 BA04/20RS 1,000 1,500 2,000 1,001 1,511 1553 0597x + 4427 1.000
BOS SHC 220-PCXRS 12653 0L/ 1000 1,500 2,000 L003 1,500 2,002 LIk - 21266 0993 B05 SHC Z24-PCHRG 612633 E/04/2022 1,000 1,500 2,000 Loes 1,510 2,002 1005 - 16,800 0.53%
i SKC 224-PCHRA 262168 D5/04/2020 1,000 1,500 2000 1002 1.508 2004 1007 - 12077 0993 06 SHC F2-PCXRA 262188 ORAA/TEA 1,000 1,500 2,000 1,003 1.510 2004 100 - 8467 0.959
BO7 SHE " 224.PCXPA 626262 nhAL 202 1,000 1,500 2,000 955 1,452 1597 059 - 4810 1000 BT =HC 220-PCXRA BI6362 0540472024 1,000 1,500 2,000 867 1,500 1596 0.955x + 4530 1,000
Big SHC Z24-PCHEA 25100 04/0L 2024 1,000 1,500 2,000 L00E 1,500 2,003 1013 - 20.585 ag9s 608 SKC Z20-PCXRY G600 Q4007020 1,000 1,500 2,000 1,003 1,508 200z 1011k = L9678 oye
Bg SKC 226-PCXRA &26479 05/00/2020 1,000 1,500 2,000 953 1,490 1,554 0593x + 3537 1000 [ SHC 220-PCXRA 626479 60842024 1,000 1,500 2,000 596 1459 1591 3,950y + 3,159 1.000
il SKC 228-POXRA 091950 00/ 2024 1,000 1500 2000 853 1,502 2001 1017x - 34,867 0995 E18 HE 220-PCHRL 091950 0d4/00/2024 1,000 1,500 2,000 295 1,542 2000 1013k - 3001 1958
Bil SKC ZH-PCXRI 564315 054082024 1,000 1500 2,000 55 1492 1598 100 - 7.965 1000 B11 SHC 220-PCHRB 568315 8002020 1,300 1,500 4000 49q Aug 2030 1008« - LENT 1000
B2 SKC 226-PLHRA [0 EE 05/l 2024 1,000 1500 2,000 1,003 1,502 2003 1010 — 16.683 0.995 [ e 230.5CHRAY 034856 640872024 1,000 1,500 2000 1,005 1511 2002 1.008x — 10,657 n9me
B3 SHC 224-PCXRA 02073 09/ 2020 1,000 1,500 2,0 397 1,500 1,598 1000 - (852 14000 Bl3 S 229-FUKRS 402073 05404/2029 1,000 1,500 2000 998 1,501 1997 0958« = 2720 1000
Bia SKC Z20-PCHRA 626313 JIET 1000 1.500 2000 553 1492 1,539 0.991x + 8479 1000 B14 L 234-PCHRY a26313 040072094 1,000 1 2000 98 1,491 1,991 5956 + 4411 1000
aLs KL 220-PCXRY &26478 O3/ 2020 1,000 1,500 2000 Loz 1.502 2,005 1018 - 21657 0899 B13 SeC 204-PCHAR az6atd L/00/2029 1,000 1,500 2000 1,008 1,505 2,003 LO0R: - 16.551 099
Big SO 224-PCHRA s2a4TT D4/01/2024 1,000 1500 2003 995 1,504 2001 1.007% - 16807 1000 Bi6 o 220-FCxRL 26877 Da/0d/2020 1,000 150 2000 eay 150% 2,000 10052 - 13536 1
Bi7 SHE 224-PLYPA £26860 04/01/2024 1,000 1,500 2,000 397 1,454 1591 0.997% + 0331 1000 BT e 220-FCHAS 675860 D540/ 2024 1.000 1,500 2000 38 1495 £.995x + 3581 1000
Big SHC 220-PCHRA £71488 050142036 1,000 1500 2000 1,003 1500 2002 1008 - 17218 0895 BLE seC 224-FCRAR £51484 05400/ 2024 1,600 1500 2000 1,004 506 1.007x - 12627 [EE]
Big K Z2-PLERA &91559 05/01/2020 1,000 1500 2,00 993 1503 Le9g 1.00%: - £904 1.000 B1% SR 224-FUXAG 91559 08/04/2020 L.00g 1500 2000 e 1,507 1003 - 4519 1000
B0 THC 220-PLXRA £41587 0501/ 2028 1,000 1,500 2,000 91 1,500 2000 1016 ~ 33507 0595 B20 SKC 228.PCHAS 691587 (804 2020 1,000 1,500 2000 953 1514 1013 = 27943 0998
BIl SKC 224-PLRRA 491531 040172024 1,000 1,500 2,008 793 1498 LE95 1.001x - 5540 1000 B2t SHC 224-PCYRG 691531 08/04/2024 Lo 1500 2,000 957 1438 (1996 - L121 LDDO
Bz SKC ZM-PCXRA 91654 0370172024 1,000 1500 2,000 1,00 1,504 2,008 1.011x - 19966 2599 BIZ SHC 224-PONRA £01454 08/002000 L0 1500 2000 1,002 1500 1013 = 23316 0999

73 KC Z20-PCXRA TaRII3 O3/01/2028 1,000 1,500 2000 293 1,507 2002 1.017= - 33274 2,599 8 SKC 220-PCYRa 798393 09/04/2020 1,000 1,500 2,000 %5 1,506 {.014x - 28370 09e9
A2 KC £28-PTRRA 626363 /012004 Lop0 1500 200 1,000 1,502 2,01 1.042x - 23859 0599 B2 SKEC ZEa-PCXAA 626363 0a/0as20ae 1000 1,500 1000 957 1,505 1.006e— 28,805 (]
BiS SKC Z20-PCXRA ToRdEY O3/01/2003 1,800 1.500 2000 1,001 1,452 2,001 0953 + 690 1000 B23 SKC 22¢-PCHRA TRBLES 0008/ 2020 1,000 1:500 2,000 L.000 450 0.99%x - 1,300 1,000
B SkC Z20-PCHRL T9EATE 04/01/2020 1,000 1,500 2,000 1,000 1,500 1,995 0956 + 4204 L1000 [ SHE 228-peaRE 1aBaTe 05/08/2024 1,000 1,500 2,000 1,601 1501 09585 « 2010 1.000
B27 S 220-PURRL GINETS 04/TL/2029 1,000 1,500 2,000 594 150 2,002 10dx - 30502 0999 B SKC 224-PLYRG E9LET OR/D8/2022 1,000 1500 2000 095 1,505 1010x - JE031 69
Bz SHE 224-PLXRY 691570 050172024 1,000 1,500 2,000 1,303 1,500 2,001 L009= - 18263 0993 BIE SHE 224-PCXRA E9L570 08/DA/2024 1,000 1,500 2,000 1,004 498 £.00%x - 15352 0899
i) SKC 224-PCXRS 626472 0470172024 1,600 1,500 2,000 Loo2 1,498 2,000 1002 - 3909 1.003 629 SKC 220-PCHRE 626072 0B/08/2024 1,000 1,500 2,000 1,003 1,96 2,005 1005 - 5,503 1000
B30 SHC 220-PCxRY 691035 00/0172029 1000 1,500 2000 1,063 1,509 2,008 1008 - 11,300 1000 B0 SHC 224-PCHRY 691489 {15/04/ 2029 1,000 1,500 2,000 1,005 1511 2,005 1007 - BE2T 998
B3l SKC 220-PCXRY 691509 GA01/2024 1000 1,560 2,000 553 1,896 1,957 1.005% - 11,275 1.000 B SKC #29-PCXRY 691500 Q5042029 1,000 1,500 2000 W 1495 1,268 1000
B3 KC 224-PCXRA 041567 Aa01s24 1,000 1,500 2,000 951 1,503 2,000 1.015x ~ 30586 0959 B3z SHE Z24-PORRG 91547 05/04/2024 1,000 1500 2000 93 1,504 1,959 0,999
B33 SKC 220-PCXAY 081756 051320 Lo00 L5 2000 o563 1,488 1,592 0,995 - 2317 1009 B33 SKC 220-PCXRE 091756 05/00/2024 1,000 1,500 2,000 534 1,500 1,965 1.000
B3 SR 220-PCXAY 612962 050172024 1,000 1500 2,000 1,002 1,501 2,002 1.007x - 13.955 1000 834 KT 220-PCHRS 12962 08/08/2024 1,000 1,501 20t 1,004 1,503 2,001 1.006x - 11 283 1.995
Bi5 Sk 220-PCXAG. 602682 1501024 L0 1500 2000 995 1498 1,99 1.000x = 5285 1.000 #35 ST F20-PCXRS 02682 Q042020 1000 1500 2000 w7 1,096 1,998 0998 - 2112 1000
B4 SKE 220-PCNAY 626164 012024 1000 1500 2000 253 1510 1,569 1000x - 10,131 0999 836 SKC ZU0-PCRRG G160 LA ZI20 1,000 1,500 2000 997 1506 2000 10063 - 14 159 0,955
BT SKC 220-PCXAL 626250 D50LA2024 L0 1500 2,000 054 1508 1,598 1013 - 284540 0999 8ar SHL 220-PCHRG 26256 od/a/2020 1,000 1500 24 et 1507 1,098 1,010 - 23,269 Do%
Ba SKC 220-PCXAL &16187 AA0L/2029 1,000 1,500 2000 97 1498 1,998 1003y - 5683 1000 B3 SXC 224.8CHR4 25167 0404,/2029 1,000 1500 2000 56 1,408 L07 1.004x - 7.250 1000
B3 SKE 220-PCXAL 033837 LR 1.000 1,506 2000 1,005 1,501 2,001 1,006 - 15188 0995 gao KE 230 PCNAS 039637 D4/ 2008 1,000 1500 2000 1507 1,499 2,000 1.003x — 11470 0599
BaY Sk 220-PCXAS TRE309 D3/01/2020 1,000 1,300 2000 594 1,505 2,000 1.014x - 29004 Q535 B4l =KL 228-PCXAA THEIIS DA 2020 1,000 1,500 2000 795 1,506 200 103 — 2EA0 1,595

Calirated by : Appraved by © Callbrates by : Approved by :
= (dr, Adul Tangkiom) = (b, Achl Dangklom) i
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

Model : Defender 510-H

| Calibratiory Methad : Dry Cal Primary Flowmeter | L

5N 136164
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Rotameter Calibration Repart (For Personal Pump Low Flow Adjust)

Calibration Methed : Dry Cal Primary Flowmeter

Model : Defender 510-H

S/N i 136164

Calibration Data
Rotameter Data Calibration Data Rotameter Data Calibration Data
Figi e i) Value From Calibration Curve Fo fam inpmind Value From Callbration Curve
Mo, Brand Madel Date Flow Rate (Reading) Actual (Q std.) o, Brand Modal Date Flow Rate (Reading) Actual (Q std.)
t 2 3 1 2 3 ¥ R 1 2 3 1 2 3 ¥ R
HED1 Dveyer WEB-65 0440172028 500 1000 2.000 5065 9911 1974.3 0,585+ 5.256 1.000 L0t Dwsyer VFA-ZL 0840142024 50 100 200 01 985 1985 0.584x 4 0884 1.000
HB02 Duwyer WFB-65 A1/ 2020 500 1000 2000 96,7 9975 1954.1 0,590 + 8.509 1.000 LHOZ Dwyer WFA-21 BT e 50 100 200 06 953 198.7 (3997 + 0,603 0.955
HE03 DOver VFB-65 0412024 500 1,000 2.000 976 9868 20056 1.00dx - 14177 0959 L83 Ovayar VFA-21 o202 s0 100 200 01 9oz 1983 1010w - 1750 1.000
HBo Chiyer WFB-65 0EL/Z024 500 1,000 2,000 5016 9987 2006.5 0.597x - 0,777 1.000 L-B04 Owyer VFA-21 G102 2 \do 200 P 1024 2005 101 1% - 0502 1,000
H-BG5 Dveyer WFB-65 050142024 500 1,000 2.000 500.4 9973 Wy 0.980x + 21.602 0999 L-BO5 Dwyer WEA-21 0540142020 50 100 200 5 (1T ] 200.8 0599 4 0948 0959
H-BO6 Diwiyes WFE-63 05012028 500 1,000 2000 5048 594.8 10B4.0 1.003x - 5.213 1003 805 tveyer WFA-21 05012020 50 o 200 505 950 2003 L010x - 0360 1.000
H-BOT Diveyver WFB-65 G3/01/2029 500 1,000 2000 5024 950.6 20087 1.001% - 0,955 1050 LT Dveyer VFA-21 Hi/01/2020 50 100 200 495 1003 2001 1013 - 1.486 1.000
H-BOE Dwveyer WFB-65 04/01/2024 508) 1,005 2000 4997 99E.7 1979.6 0006 + 3580 0599 L-8o8 Dvryer VFA-21 DA/2028 50 100 200 07 1012 1993 100 + 0.298 1.000
H-B09 Drvayer VFB-65 04/0172028 500 1,000 2,000 5084 10043 2010.7 0,993 + 13,598 1.000 La0D Dyeyer VFA21 0470172024 5 100 200 e () 2002 0992+ 1365 1.000
HE10 Dwiyer WFB-65 030172024 500 1,000 2,000 49R.2 FEERY 009.2 0026 + 5,860 1.000 LBi0 Dnyer WEA-21 Sarmenzd =0 100 200 0.7 9BS5 0332 0596 + 1,338 0999
Calibrated by : Approved by : Callbrated by : Approved by :
\MF.A0UL Langklom) ' o AMrAdul Tangklom) ]
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| Rotameter Calibration Report (Fer Personal Pump High Flow Adjust) I | Rotameter Calibration Report (For P L P Low Flow Adjust) |
gl T ADration ~hep or Fersonal Fump Low st
| Calibration Methad : Dry Cal Primary Flowmneter | l Model : Defender 510-H S/N 1 136164 l
| Callbration Method : Dry Cal Primary Flowmeter | | Madel : Deferder 510-H SN 136164 |
Calibration Data
Rotarreter Data Calibration Data
Fotameter Data Calloration Data
Flow Rate (mi/min)
Walue From Calibration Curve Flow Rate (mi/min)
Ne. Brand Model Date Flow Rate (Reading) Actual (Q std) Walus Fram Callbration Curve
Na. Brand Model Date Flow Rate (Reading) Actual (O std.)
1 2 3 1 2 3 ¥ W . p - - = = = =
HA01 Dwyer VFB-65 0B/04/2024 500 1,000 2000 043 921 19768 0.591x 4 6353 1000
L-BOt Dwyer VEAALL 080472024 50 100 200 07 985 199.3 0.587x + 1,039 1000
H-802 Dhwyer VFB-65 /0472024 500 1,000 2,000 4555 588 1996.7 0,995 + 4. 287 1000
L-B02 Dwyer VRA-Z1 04/04/ 2024 50 100 200 502 988 158.3 0.998x + 0150 0.599
HB03 Dwyer VFB-65 05/00/2020 500 1,000 2000 1556 9914 20110 1003 - 12161 0599
L-B03 Dypeer VFA-21 05/04/2020 50 100 200 5.5 9E8 1979 1.012x - 1,915 LU0
H-B04 Dwyar VP05 08/04/2024 500 1,000 2,000 5004 16004 20083 0998 - 1566 1.000
L-A04 Dhwyer WFA-21 04/04/2024 50 100 200 1.4 018 1010 - 0036 1.000
H-BO% Dwyer VF-£5 0B/04/2024 500 1,000 2,000 5029 959.5 15745 0,979 + 28.520 0555
L-BO5 Dhwyer WFA-Z1 OBA0G 2020 50 100 200 950 012 0.998x + 0.599% 1000
H-B0E Cviyar V65 0470472020 500 1,000 2,000 5087 996.0 1984.4 1.005% - 6.145 1.000
L0 Cnwyer VFA-ZL 04/04/2020 50 100 200 0.1 958 027 L011x - 0422 1.000
H-B0T Dyt VFE-65 0570472028 300 1,000 2,400 5022 9928 20174 1000 - 0160 1,000
L-BO7 Dwyer VFA-21 050072020 50 10c 200 S0.3 959 005 1,009 - 0861 1.000
H-B08 Dwar VFE-65 04/04/202% 500 1,000 2,000 500.3 10007 | 19802 0,595 + 5.203 0.999
L-BOE Dwper VFA-ZL 0470472024 50 100 200 506 1408 1589 1002%- 0182 1.000
H-BO% Doyar WFB-65 05/04/2026 500 1,000 2000 5043 10050 20113 0.9902 + 13,308 1.000
L-BO% Dweper VFA-21 9/08/2020 S0 100 200 954 006 099 Tx +07TH 1.000
HBID Dwyer VFB-65 08/00/2024 500 1000 2.000 198.2 1oL7 | 20088 0995 + 5858 1000
LB10 Dwiper YRA-ZL 08/04/2024 50 100 200 550 983 025 0.996K + 1,709 0597
Callbrated by : Approved by :
B Calibrated by : Approved by :
IMrAdul Uangxiom) - L e _ - [R—— C—
AMCAZUL Lianeiom)
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Calibration Report
MNon-Dispersive Infrared CO Analyzer

Calibration Report
Non-Dispersive Infrared CO Analyzer

Date : 03 Janu

M. CO-R01 Serfal No. 782 Na. Sarial Mo 5

Calibrator (Dilution System) Calibrator (Dilution System)

Brand © AP hodel 1 700

Band : APL Model : FO0

Lasl Cal. Date

: OB August 2023 Sedal Mo, ©oa1
Reference Standard Gas

Last Cal Date

: OB August 2023 Serial No. s o

Reference Standard Gas

Calibration Setting

Stanclardd Gas : Carbon Monaride (CO} [ Cyindertio D17 Staridard Gas Carbon Manoxide (CO) Cylinder Na, . 0196045
Certified Date = 16 Aprk 2022 Expired Date 15 Apil 2028 | Cylinder Conc 4510 pom Certlfied Date ;16 Aprll 2022 Explred Date : 15 Aprl 2024 Cylindler Conc,  : G570 ppm
Calibrating Condition Callbrating Condition
Pressure mmaar | .4 Prassure 1011 rmmbar Temp. i~ % AH

Calibration Setting
Initial Reading (Before Ad) ), FPM Final Reading (After Adj:), PPV — - -
Expected Cancentration Analyzer Aesponse O Analyzer Fespanse Spen Initial Reading (Before Adj), PP Final Reading (After Ad.), PPM
_ 5 010 o Set Pairt Expected Concentration Analyzer Aesponse Gelif Analyzer Response
€O Span 40,00 3954 -0.150 40,00 £ero 1 0 0
APl Madel 300E €O Analyzer Check List L0 5pan a0.00 35.91 0.225 40,00
Parameter Observed Value Units Horninal Fange AP IR 3008 €83 Anatyegr Chick Hist
Rarige 50 = 4-1000 ppm Parameter Chserved Value Units Hominal Range
Stabillby 0.10 FREM, 1 ppin With Zeso Ar FRange 50 PP 0-1000 ppm
CO Maasure ups.t mi 2500-4800 i Stability 010 FPM < 1 ppm With Zero Alr
0 Refarence 39494.4 my 2500-2800 mV {0 Measure 40148 mv 2500-4800 mY
Measurz/Reference Ratlo L1800 11-1.3 WiZemo Al {0 Reference 5948.1 my 2500-4800 mV
Samnple Pressure Z84 InrHa-A ~2"« Ambiert Absolute Pressire Measure/Reference Ratio 1,180 1113 Widero Al
Sarmple Flow 805 LCMn B0 = 108 Sample Pressure 287 Ir-Hag-A ~2%« Ambient Absoluts Pressure
Sample Temperature 482 % 48. 4 Sample Flow B08 CC/Min BOD = 10%
Berch Temperature 480 e 8.2 Sample Temperature 454 % 48 .4
Viheel Temperature 885 % 4642 Banch Ternperiture 4z.2 % 8.2
Bow Temperature 306 f'c Ambient Temp + 7 = 10 Wheel Temperature EB2 ::C 6622
Phgto-Dive: 3034.2 i 250 mi to 4750 my Box Temparature W08 uc Amibient Temp + 7« 10
Siope 1017 0-03 Phote-Dive 0327 v 250 mV to 4750 mV
S B 9-03 Slope 1.017 003
Offzat 0.2 003

Catibvated by: — Approved ty =

(W Adul Dangkiom]

Callbrated by :
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e Adul Dangklom)




U3HN (0d.W.10d. paudant wedd e

g WAL

£ SP.S_CONSULTING SERVICE CO., LTD.

7 satwnalady 24 evuwnalnu undasasma wsniny nyaome 10000

Q}& 750 Phaholyoinin 2&, Fhanalyothin Fil, Jomgol, Cratysask, Bengkon 10800
* Tel - (2] $09-A30-72. Fre {662} SEIAII1. E-rind - sko@soncon COm . v SO0, COm

| U3 (8d.W.1ad. Apudad e fid Siia

g £ SP.S_CONSULTING
7 Tnbu 2 id

L %
e paurti®

W
& Sol Paanolyninin 4. Phatlyotein e Jompdi
Tel s (562) 938-AXP0-T2. Fc - §062) §13-4221, E-mail - salesgmcnn com.. v spston.com

SERVICE CO., LTD.

UMD RaRET AN 10RO
tuehak. Bangask 10800

Calibration Report
Mon-Dispersive Infrared CO Analyzer

Calibration Report

Mon-Dispersive Infrared CO Analyzer

Date : 01 March 2024
He. CO-B01

Brard : API

Madel ; 300E
oo

Date : 02 April 2029
o

Serial

Mo,

et

Calibeator [Dilutien System)

Calibrator (Dilution System)

Brand o APl Model 700
Last Cal. Date + 08 August 2023 Serial No -1 4]
Reference Standerd Gas
Standard Gas : Carbon Monoxide (CO) Cylnder Ne. : DI9&045
Certified Date ;16 April 2022 Expirad Date 1 15 Apiil 2026 Cylirkder Canc, 4570 ppem

Brand AP Madel Ta0
Last Cal, Date : 08 August 2073 Serial No i
Reference Standard Gas
Standard Gas : Carbon Monosade (CO} Cylinder No. - DM1839
Cartified Date : 14 March 2029 Expired Date 18 March 2032 Cylinder Conc, 4,580 ppm

Calibrating Cendition

Calibrating Condltion

Pressure mmbar

wm 5]

Calibration Setting

Span Initial Reading (Before Ad)) PPM Final Reading (After Ad)), PPM
Set Point Expected Concentration Analyze: Aesponse W0IF Analyzer Response
Zern (5} 0.10 o
LO5pan 40.00 35.93 0175 40.00
APl Model 300E CO Analyzer Check List
Parameter Observed Value Units Nominal Range
Range 50 PP 0-1000 ppm
Stability 0.10 PP « 1 ppm With Zero Alr
O Measure 40157 my 2500-4800 mV
CO Reference 3949.2 my 2500-4800 mV
Measure/Reference Fatio 1160 1.1-1.3 WiZero A
Sample Pressurs 287 In-Hg-& ~2" < Ambient Absclute Pressure
Sample Flow 807 CLAMin
Sample Temperatule 484
Bench Temperature 482
Whesl Temperature 685 <
308 C Ambient Temp + 7. 10
30365 mi 250 m to AT50 my
1017 1003
0.2

Pressure mmbar Temp[ 244 c % AH
Callpration Setting
Span Initlal Reading {Before Ad)), PPM Final Reading (After Acll, PP
Set Point Expected Concentration Analyzer Respanse falif Analyzer Respores
Zero o 011 o
COSpan 40,00 40,06 0150 40.00
APl Modiel 300E CO Analyzer Check List
Patarmeter Observed Value Units Mominal Range

Range 50 ) 0-1000 pprm
Stability 0.10 PP <1 ppen With Zera Alr
CO Measure 4015.1 m 2500-4800 mV
CO Reference 9487 my 2500-9800 my
Measure/Reference Ratlo 1.180 11-13 WiZero Ar
Sample Pressure 285 —=2" Arnbient Absolute Pressure
Sample Flow 811 CCNIN B0« 10%
Sample Temperatute a8.2 % 5.4
Sench Temperatire aan % 8.2
Viheel T ire 683 °c 6822
Box Temperaturs 306 % Ambient Temp + 7 « 10
Photo-Drive 3033.8 my 250 mV ta 8750 mv
Slops 1017 10403
Offset 0.2 0,03
Callbrated by : — - Approved by

(M AZUL Ligngkiom}
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Calibration Repart
MNon-Dispersive Infrared CO Analyzer

S.P.5. CONSULTING SERVICE CO., LTD.
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Date ; Hrand | Madal
Calibration Report — S o =
Non-Dispersive Infrared CO Analyzer
Callbrater {Dilution System)
Pate: Sresds Mecieds franud I [ ‘Mol 100
No. CO-B01 Serlal o, 182 Last Cal. Date 0B Augus: 2023 ] Sarigi Mg, 811
Reference Standard Gas
Coflorsr [0RWHon Systam) Standard Gas____+ Carbon Manceide (00) [ cotinger b 071183
Brand AP | : T Centified Date 1 14 Mareh 2024 Expired Date 1o waren 2032 | Cylinder Core 4580 pam
Last Cai. Date 08 August 2023 | Serial N ! Callbrating Condition
fizference Standard Gas
Standard Gas Carbon Moncxide (0} [ cytinder o, n711838 Frathe SN Temp[ ms | c 90
Centified Date : 18 March 2028 Expirerd Dite 14 March 20372 | Cylirder Conc. 4,580 ppm Callbratien Setfing
Calibrating Condition bitial Reading (Befan Ad) PPM Firval,
Pressure mmbar %% RH Expected fratatn Fald
q [
1000 40,05 0,125 40,00
Span Initizt Readic Firal Reacing (After Adj.), PPM AP Model 300E CO Analyzer Check List
Sat Point, Expecied Concentration il Analyzer Responte Paramater Obsarved Value Units Mominal Range
1] - 0 Fangs 50 PPM 0-1000 ppm
44,00 35.94 0,150 40,00 Stabiiity 010 PRM 1 ppmn With Zer i
AP Model 300E CO Analyzer Check List Megsore 40156 v 2E00-GE0D iV
Pararmeter Obsarved Value Units Nominal Range efarence 39491 i EE00-8E0G i
Range 50 L) L1000 ppen MeasureMeference Rano 1,180 1.1-13 W/Zata Al
Stahility 940 PPN = 1 pprm With Zerg Air Sarmple Pressure 8.4 In-Hy-4 -2 Ambient Absedune Pressre
O Measurn #1148 mv 25400-4200 my Sampile Flow 807 CCMin BOC . 10%
{0 Aeference 19495 my 2500-8800 mv Sarnple Ternparaturs et E 48+ 4
Wigrsure/Aelerence fano L = L1-13 Wideno S Berch Temperature ¢ 48,2
Sarmpls Pressure 284 In-Ha-& ~2": Ambient Absolute Pressune Whael Temperature L 68,2
Sample Flow A1 Cehin Lol ] Bow Temperature “r Ambient Temp + 7 4 10
Sample Temperaiure og3 % .8 Drive 250 MW 1o 4750 W
Bench Temperatura QB 'JC 8.2
Whasl Temperatire 584 % 68,2 Offeat i
i, T it 309 % Armbient Temp o 7« 10
Phato-Drive 30382 mi 250 mv 1o 4750 mY
Slape 1,087 = 10,03
Offer 02 - .03
Colibrated by | e Approved by =
M Adul Cengklom)
Callbrated by s Approved by

(Mr.Adul Canghlem)
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Callbration Report
Total Hydrocarbon Analyzer

Dale 05 January 2024 Brand : HORIBA Modet [ aprnasoce
Ne[ oot ] Seril tio.[ ez 11550001

Callbrator {Dilution System)

Brand i AR |

fbatlel 700
Last Cal, Date ;08 August 2023 | Sarial Mo 911
Referance Standard Gas
Standard Gas  : Methane -’Cqu Cylindar Mo, D&12165
Certified Date ;25 February 2023 I Expired Date  : 28 February 2031 Cylinder Conc. 453 pom
Calibrating Condition
Pressurg 1011 mmbar Temp. Z1.4 C % AH)
Start Time 3| 900 A
Pre-Calibration Checks
Change Particulzte Fllter Yes Station Temp : %
Leak Test Yes
Callbration Seting
e Initial Reading (2=fored Ad)) Final Reading (After Ad])
Expected Concentration {PPM) Analyzer Respanse (PPM) Analyzer Respanse (PP}
Zeto 0 -0.10 o
Span 10 10.03 10
Calbration Setting (Final)

Span Instrumient Gain: Finish Time:

_ 3N (9. 109, ABUTaR wafid e
= S.P.S. CONSULTING SERVICE CO., LTD.

7 sarwinniu 24 ouuwnalodu uplasannn masRing nqamna 10900
zﬂ' - g ? Sol Phanclyeisis 24, Phaholyothin Ad. Jompol. Ghatuchak, Bangkok 10900
] ﬂiﬂr‘n&* Tt : (662} 939-4370-T2. Fos 5 (66T) 5139221, E-mndl | 3 beiPapmcon. com. . e Spmog nase

o WAL

o

Calibration Repaort
Total Hydrocarbon Analyzer

Date 02 February 2024
Vo[ a1 ]

Brand : model [ apHa-ag0cE

Serfal No.

Calibrator (Dilution Systarm)

Brand AP | Modal ;00
Last Cal. Date 08 August 2023 | Sesal No. . 911
fieference Standard Gas
Standard Gas @ Methane (CHy) Cylinder Mo. : DEIZLI6S
Certified Date ;25 February 2023 1 Expired Date ; 25 February 2031 Cylinder Conc 453 ppm

Calibrating Conditlon

Fressure mmbar Temp, 245 =

L. w—
strs Time TR

Pre-Calibration Checks

Change Particulate Flter Station Temp

c
Leak Test Yes
Calibration Setting
= S POMGE Initial Reading (Eefored Ad)) Final Reading (After Adj)
e=a Expected Concentration (PPM) Analyzer Response (PPM) Analyzer Response (PPM)
Zeng 0 0.11 o
ﬁn 10 = lD.D_S 10
Calibration Setting TFinal
Span Instrument Galn: Finish Time:

APHA-360 Total Hydrocarbon Analyzer

APHA-360 Total Hydrecarbon Analyzer
Test Values Ciosarved Value Units MNaminat Range
Sigral {CH,) 9114 [ia 800-1,350
Sigrial {THC) 2163 v 800-1,350
Detector 71.9 kP3 {IPressure Air/1013)%100)-20 48 kPs
Furifier 190 kPa 8-25
NME 250.1 % 260 = 10
Bypath 0.9 L/ min 08.03
|_Over Flow 08 L/ Min 0.8

Callbrated by ; Agproved by
(MrAdul Dangklom)

Test Values Ohserved Value Units Maminal Range

Signal (CH.) 9123 v BO0-1,350

Signal (THC) 917.1 PV H00-1,350

Detector 17.8 kPa [{Prezsure Ain/1013}x100)-20 .4 ks
| Purifier 1.2 kPa &-25

NMC 258.8 % 2604 10

Bypath 08 L/ min 09.03

Oer Flow 08 L/ Min 0.8

Calibrated by - p- - Approved by
(M AchiAd Dangklerm)
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Calibration Report
Total Hydrocarbon Analyzer

Date:|  oiMachz02a |

Brand ;| HORIBA

Mot [ o ]
Serial No.| 4211954001

Calibrator (Dilution System)

frand . 4P | Model 700
Last Cal, Date - 08 August 2023 | Serial No. L 911
Feference Standard Gas
Standard Gas ¢ Methane (CHy) Cylinder No, 1 D612165
Certified Date  : 25 February 2023 | Expired Date  : 25 Febraary 2031 Cylinder Cone. : 453 ppm

= -
. E
EL + S.P.8. CONSULTING SERVICE CO., LTD.
5, 7 wavwnalefiu 24 owsosn Infu vansauma mmaﬁ'n'l 13N L0900
ﬁ&ﬂ el T Soi Praholyolhin 24, Phanalyothin Bd Jompod. Ghalucnek, Bangkok 10900
! R Tel (862} 935430072, Fa ¢ (667) 5134221, E-mall | saieBrorsion, COM. . SAWW.SBSC0A.COM
Calibration Report
Total Hydrocarbon Analyzer
Date : 05 April 2024 Brand [ romes | Model ;[ apHa3a0CE
O T serist No.[_Z11554001
Calibrator (Dilution System)
Brand AP| | Model . 700
Last Cal Date - 08 August 2023 | Serfal No . 911
Reference Standard Gas
Srandard Ga Methane (CHg) Cylinder Mo : DeL2165
Certified Dats 25 February 2023 Expired Date 25 February 2031 Cylinder T 453 ppm

Calibrating Candition

Calibrating Condition

pesue o meewr teme [ <

O —r—

1 ——
Start Time :—_[u{'o Al

Pre-Calibration Checks

Pre-Calibration Checks

Change Particulate Filter

Leak Test

Yes

Yes

Change Particutate Filter

Leak Test

Yes

Station Temp !

Calbration Setfing

Calbration Setting

Span Set Point

Initial Feading (Befored Ad])

Final Reading {After Ad])

Expected Concentration (PPM)

Analyzer Response (PPM) Analyzer Response (PPM)

= Initial Reading (Befarad Ad) Final Reading (After Adj,

SmarSetRobit Expected Concentration (5PM] Analyzer Response (FPM) Analyzer Response (PPM)
Zero 0 0.10 o
Span 10 10.03 10

Zeto 0 013 o
Sgan 10 1002 10

Calibration Setting (Final)

Span Instrument Gain: 0998

Finish Time: 300 Ph

Span instrument Gain;

Calbration Setting (Final)

APHA-360 Total Hydrocarbon Analyzer

APHA-360 Total Hydrocarbon Analyzer

Test Values Observed Value Units MNominal Range
Signal (CH,) 91L6 my 800-1,350
| Sienal (THC) 916.d iy 800-1.350
Detector 8.0 kP ({Pressure Ain/1013)x1001-20 -4 kPa
Purifier 5.1 k3 8 -25
NMIC 2565 is 260 4 10
Bypath 0.9 L./ min 0.9 0.3
Orver Flow 0.5 L/ Min 0.8

Calibrated by :

IMeadul Dangklom}

Approved by :

Tast Values Observed Value Units Mominal Range
Signal (CH,} 911.2 my B00-1,350
Signal (THC) 7159 mv B00-1,350
Detector 7.9 kPz {{Prassure Ain/1013)1001-20 . 4 kFa
Purifier 15,2 kPa 8.25
NME 2588 " 260,410
Bypath 0.9 L/ min 0.9.03
Cver Flow 0.8 L/ Min 0.8
Calibrated by | Approved by ;

IhArAdud Dangklomib
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Calibration Report

Total Hydracarbon Analyzer

S

sons ]

Model | APHA-3KOCE
Serlal No.[  ap11958001

Callorator (Dilution System)

Brand L Am | Macel : 700

Lact Cal. Bate - 0B August 2023 | Serlal Mo, st
Reference Standard Gas

Standard Gai Methane [C Hy) Cylinder M. De12165

Certified Date 25 Febryary 2003 I Expared Date 25 February 2031 Cylinder Conc. : 453 ppm

Calibrating Condition

Pressure[  jo11 | mmbar Temp.

24.5 ©

Fre-Callbration Checks

Change Farticulate Fliter

Statlon Temp :

Leak Teit Yes
Callbration Setting
S e o Initial Feading (Befared Ad)T Final Feading (Alter Al |
Expecied Concentration (FPM) Analyzer Rasponse (FPM) Analyzer Response (PP}
Zeta 0 010 i
Spar 10 10:02 10
Calibration Setting (Final)

Span Imstrument Gain: Flnish Time:

APHA-360 Total Hydrocarbon Analyzer

{4 Addul Dargkioml

Test Values Obzerved Value Units Momingl Rangs
Slgnal {CH,) 11T [l B00-1,350
Signal {THC) F16.4 L B00-1,350
Detector Ta.n kPa (iPressirm Ar/1013%100)-20 . & &Pa
Pyrifier 19.1 kP3 B-25
N 2593 % 260 « 10
Bypath 04 L mir 0.9 03
i Flomw 8 / Min 0.8
Callbrated by ¢ ____ | - Approved ty

? u?ﬁ'ﬂ \DE.W.1BE. ARUYaRe wadid Sha

= S P.8, CONSULTING SEF{\HCE CO., LTD.

wnw1 10800

b Eratsn 24, Prantlpothin . Jamesl, Shasacnah Hangunk 10800
T | (00T} WIRUT-TI, Fiw | (D) SLIA33, Tt : sakbdcauian curh. vt aqascrmoern

Calibration Report
Total Hydrocarbon Analyzer

Date :—_('-_'J Jung 2020

Calibrator (Dilution System)
Brand S | = 700
Last Cal. Date 08 August 2023 [ Serlsl o, o911
Aeference Standard Gas
Standarc! Gas Methiane (CH,) Cytinder No. Dé12165
Certifind Date 25 Februaty 2023 J Explied Date 75 February 2031 Cylinder Cane 453 ppm
Calibrating Candition

pressre TG i

Temp., __o c

L ——
Start Time | 10:00 AW

Pre-Calibration Checks

Change Particulate Filter

Station Temyp :

280

e

Calibration Setting
Span Set Point Initlal feading (Befored Ad)) Final Reading (After Al
Expected Cancentration (PPM) Analyzer Responss (PPM) Analyzer Rasponse (PPM)
Zedo 1] 011 @
Span 10 10,05 10
Callbration Setting (Final)

Span Instrument Gain:

APHA-380 Tetal Hydrocarbon Analyzer

Test Values Dbsened Value Unlts Naminal Range
Signal A 2 iy B00-1,350
Signal (THC) 9175 i BOO-1,350
Detector 782 kPa {iPragsure Ain101 310020 . 2 kPa
Furifler 193 kFa B-15
NME 2597 its 260 . 10
Bypath (1) L/ min 09 63
Over Flow 0.5 L/ Mir: 08
Calibrated by L. Approved by

(Mr.AdLA Dargklom]
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PerkinElmer ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PerkinElmer
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 4, 2024
Recommendation Recertification SERIAL NUMBER 077C7042401 DATE TESTED January 4, 2024

Address : 7 Soi Phaholyothin 24 Period 6 Months

=

MECHANICAL CHECKS

Paholyothin Road Recertification ‘IZ.)ue: July 4, 2024 A Inspect and lean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 6, 2023
- B. Inspect and replace as necessary, all torch components including the RF coil.
User Name: K.Phenpha Viphasthawat Visit Number: 20f 2 P P Y p including i
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

3. COOLING SYSTEM CHECKS

P

IPV Methods A. Perform preventive maintenance on chiller.

HEH
>

B. Flush out the chiller every year.

TEST STANDARD USED PART NUMBER EXPIRATION DATE

4. PERFORMANCE CHECKS

Multielement Standard N069-1579 December 30, 2024

Wavecal Solution N058-2152 March 30, 2024 A. Torch View Alignment.
VIS Wavecal solution N930-2946 February 28, 2024 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2024

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

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

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 2 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer ' )
PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL o
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 4, 2024
PARAMETER SPECIFICATION FINAL VALUE SERIALNUMBER  077C7042401 DATE TESTED  January 4, 2024
Spectral Resolution : UV As 193.696 nm <0.007 0.00529 Remarks :
Ni 231.604 nm <0.008 000672 Commissioning follow as commissioning performance sheets.
Ni 341.476 nm <0.012 0.00793
Spectral Resolution : VIS La 408.672 nm <0.020 0.01588
Ba 455.403 nm <0.025 0.02280
Precision
As 193.656 nm % RSD <1.0 0.92 %
Zn 213.856 nm % RSD <1.0 0.95 %
Mn 257.610 nm % RSD <1.0 0.75 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm %RSD <10 __ 0468 % This is to certify that the above tests have been perfomed and the configuration tested
Ba 493.408 nm % RSD <1.0 0.37 %
meets
Detection Limits : Axial TI  190.080 nm 3(sd) 19.99 ppb |:| q ‘ ;
—_— oes not meef
As 193.696 nm 3(sd) 26.66 ppb
Pb 220.353 nm 3(sd) 1.81 ppb the PerkinElmer Specifications listed on this certificate.
Detection Limits : Radial As 193.696 nm 3(sd) 38.21 ppb This certificate does not modify PerkinElmer's standard terms and condition of sale,
Zn 213.856 nm 3(sd) 248 ppb including warranty terms.
Mn 257.610 nm 3(sd) 0.59 ppb . .
La 379.478 nm 3sd) o2 e Service DepartmentPerkinElmer Ltd.
Ba 455.403 nm 3(sd) 0.13 ppb
Ba 493.408 nm 3(sd) 1.08 ppb Authorized Representative: L ,
BEC : Axial (BX500)/(S-8)  Cd 226.502 nm <150 ppb 141.47 ( Mr. Wiphan Promiumda )
Service Engineer
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 29.04 &
Page 3 of 4
Page 4 of 4
PerkinElmer Scientific (Thailand) Co., Ltd. PerkinElmer Scientific (Thailand) Co., Ltd.

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



PinAAcle 900T Preventive Maintenance (PM)

| B

Company Name: S.P.S. Consulting Service Co. Ltd.
Perkincl ; Addr
er 'nE mer €55 . 7, Soi Phaholyothin 24, Phaholyothin Road , Ladyao, Khet Jatujak,Bangkok,
For the Better (Instrument Location): 4]
Serial Number: PTCS14111103 PM Number: 10F2
Cflstomq o K PHENPA Telephone Number:
(if applicable):
Customer Support WIPHAN Service Order WO-02602325
Engineer Name: Number:
- Date PM Performed: 04-Jan-2024 Next PM Due Date: 04-Jul-2024
1 n C e (DD-MMM-YYYY) (DD-MMM-YYYY)
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370143 Rev.8 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 Consultlng SerVICe 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: = AAS Room

Instrument Serial No.: PTCS14111103

Date: 04-Jan-2024

IPinAAcle 900T Preventive Maintenance (PM) Page 1 of 9 I




Component List

Additional Tools Required for PM

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

(:fa :):I?:;:; r) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MG0-252
N1013002 1.0A Neutral density filter 1 MG2-358

0??\119(;006750229 Electronic Flow Meter 1 N/A
B0505495 Test Jig 1 N/A
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 1-2416--040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

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

Additional Reagents and Standards Required for PM
([i’fa:p:\:lli‘::zre") Description Quality Batch/Lot # Da?;p(:::w)
N9300183 1000 mg/L Copper Standard AR 26-87CYUY1 | 30-Jan-2024
N9300244 GFAAS Mixed Standard AR 58-142CRY1 30-Oct-2024

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

Part Number . 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

IPinAAcle 900T Preventive Maintenance (PM)
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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
O 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).

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

7. Flame Interlock Check:

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

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/C;H, Flame correctly shuts down Active Passed

Apiezon L grease, P/N 09905148 Drain Sensor Air/CyH, 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. T Ry Sa— TG4l Flme sy s clow Active Passed
¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow

Test Probe as described in the Service Manual. Correct if necessary. Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
¥ Check furnace open/close function.

i i i iewi i 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 sl Nies CHER 5 i ekt 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

I PinAAcle 900T Preventive Maintenance (PM) Page 4 of 9 I I PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9 I




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 aticaelales Test Results Pass/Fail P EEliE ass/Fai
at 553.6 nm (Abs.)
iati <0.005
1.0 A ND Filter + 5% from Cert. 0.1789 Passed Standard Deviation 0.0013 Passed
0.2 AND Filter +5% from Cert. 1.0186 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. L .
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail
Parameter Specification Results Pass/Fail 5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
e . B >0.250 Abs.
Standard Deviation <0.010 0.0017 Passed 2 mg/L Sensitivity HS Neb (if applicable) 0.4241 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 SQoen 0.0001 Passed
Internal Flow Rate 250 mL/min + 25 mL/min 251 Passed
X . External Flow Rate 100 mL/min + 10 mL/min 102 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
oo Parameter Specification Results Pass/Fail
Standard Deviation = 0.0084 Passed
Baseline Noise <0.005 Abs. 0.0008 Passed
8.5 AA-BG Baseline Noise with Copper Standard Deviation Soews 0.0003 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 0.0004 Passed
Parameter Specification Results Pass/Fail
Cr mg Results <7.0 pg/0.0044 A-s 6.2 Passed
Precision S20% 0.61 Passed
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9.4 Copper Characteristic Mass and Zeeman Ratio

Additional Comments
Description: Calculate the characteristic mass using the characteristic mass tool and
check the Zeeman Ratio.

Additional Comments Regarding the PM

Parameter Specification FeEnlls Pass/Fail B Atomic Signal (Peak area)
Zeeman Ratio ~ Atomic Signal (Peak area) + Background Signal (Peak area )
Cu mg Result <16.5 pg/0.0044 A-s 136 Passed
T R 0.52 +0.04 0.544 Passed 0.1602
10. Review: 02940

¥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.

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:
04-Jan-2024
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
04-Jan-2024
(DD-MMM-YYYY)
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Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)

| B

PerkinElmer’

Component List

Company Name: S.P.S. Consulting Service Co.,Ltd
(Instru ::::ef:cation)- 7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
" | Bangkok, 10900.
Serial Number: 648N4050804 PM Number: 10f2
Cystcmer Name Ms. Naruecha Telephone NA
(if applicable): Number:
Service Engineer |\ i kitcharoenkeat | SCRVic® Order |0 1850714
Name: Number:
Next PM Due
Date PM Performed:
(DD-MMM-YYYY) 22-Feb-2023 Date: 22-Aug-2023
(DD-MMM-YYYY)
Part Number Release Publication Date ' )
TH09370064 c March 2013 PerkinElmer’
Scope

The purpose of this PM is to ensure the continued functionality of the Turbomass/Clarus
M S SQ8 MS by inspecting and replacing any worn or damaged parts. This service should only be
performed by a trained representative of PerkinElmer. The customer should save their method before
the PM begins.

General Instructions:

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

Copyright Information

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

2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other
trademarks and registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are
depicted herein are the property of their respective owners. Except as specifically set forth in its
terms and conditions of sale, PerkinElImer makes no warranty of any kind with regard to
this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose. PerkinElmer shall not be liable for incidental or consequential
damages in connection with the furnishing or use of this document.

Component / . Software X .
Specific Model Serial # Vst Configuration Notes
Clarus680 680514042502 TotalchromGé
Clarus SQ8 648N4050804 Turbomass Gé
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MM/YY)
N/A
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial # Due Date
applicable) (MM/YY)
N/A
Additional Reagents and Standards Required for PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MM/YY)
N/A
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Procedure Checklist

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

General:

SESESESEN

Columntype _ ElteSms

T mimin.

Carrier gas flow rate
Review the instrument performance with the customer and document any recent problems.
Inspect the customer log book and make any appropriate PM entries.

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

EREENEE

[NESESEN

Inspect and clean all fans and filters.

Check the level of FC-43 calibration compound in reference gas bulb and fill if necessary.
Change the oil in the fore pump.

Inspect cartridge in fore pump vacuum filter; replace adsorbent bead if necessary.
Replace the exhaust vapor mist filter on the fore pump.

Remove and clean the ion source assembly. Use the Insulator Replacement Kit and/or Optics
Replacement Kit if necessary

Replace the filament.

Remove and clean the pre-quad rods.

Observe Wide Range Gauge pressure; clean/adjust if required.

Inspect and clean as needed all PC boards and bottom inside of MS chassis.

Electrical:

Check head amp offset. Adjust if necessary for proper value (Service Manual ).

Operational Tests:

NI

Vacuum pressure.
Air/water leak check
AutoTune and mass calibration.

Make a Chromatographic injection to verify peak shape and integrity only (not meant for sensitivity
test).

| B

PerkinElmer’

PC Maintenance:
Delete all unnecessary temporary files.

Empty deleted files from recycle bin.
Perform hard drive defragmentation.

Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand.

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Turbomass/ Clarus Mass/ SQ8 have been completed.

This Turbomass/ClarusMS/SQ8  Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative Date:

Monchai Kitcharoenkeat 22-Feb-2023
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
22-Feb-2023
(DD-MMM-YYYY)




Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)
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Company Name: S.P.S. Consulting Service Co.,Ltd
Address
- | 7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
{Instrument Location): Bangkok, 10900,
Serial Number: 64BN4050804 PM Number: 10f2
Customer Name Telephone
{if applicable): Ms. Naruecha Number: NA
Service Engineer |y, i Kitcharoenkeat | Sorice Order | e o760603
Name: Number:
N Next PM Due
Dat'in':;mhf'hﬁ"f°")"°d- 22-Feb-2024 Date: 22-Aug-2024
(DD-MMM-YYYY)
Part Number Release Publication Date ' )
THO9370064 C March 2013 PerkinElmer’
Scope

The purpose of this PM is to ensure the continued functionality of the Turbomass/ Clarus
M5 508 M5 byinspecting 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 PW 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
andior 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 containg 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
intoany language without the prior, writken permission of PerkinElmer, Inc Copyright &

2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other
trademarks and registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are
depicted herein are the property of their respective owners. Except as specifically set forth in its
terms and conditions of sale, PerkinElmer makes no warranty of any kind with regard to
this document, including, but not limited to, the implied warranties of merchantahility and
fithess for a particular purpose. PerkinElmer shall not be liable for incidental or consequential
damages in connection with the furnishing or use of this document.

PerkinEimer’
Component List
Component / . Software . .
Specific Model Serial ¥ Version Configuration Notes
Clarusg80 BADS 14042502 Totalchromﬁ& PSS PSS FID
Clarus S8 B48M4050804 Turbcmass Gﬁ
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMAYY)
Mid
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial ¥ Due Date
applicable) (MMAYY)
[N

Additional Reagents and Standards Required for PM

Part Number Expiration
(if Description Cuantity Batch/Lot # Date
applicable) {MMYY)
N
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Procedure Checklist
Use { x ) to check off those steps in the checklist that have been completed.
General:
Column type Elite 624 .

1 mimin.

Carrier gas flow rate
Raview the instrument performance with the customer and document any recent problems.

Inspect the customer log bock and make any appropriate PR entries.

EEEEN

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

Inspect and clean all fans and filters.

Check the level of FC-43 calibration compound in reference gas bulb and fill if necessary.
Change the il in the fore pump.

Inspect cartridge in fore pump vacuum filter; replace adsorbent bead if necessary.
Replace the exhaust vapor mist filter on the fore pump.

SESENESESES|

Remove and clean the ion source assembly. Use the Insulator Replacement Kit and/or Optics
Replacement Kit if necessary

Replace the filament.
Remowve and clean the pre-quad rods.
Observe Wide Range Gauge pressure; clean/adjust if required.

HEE-

Inspect and clean as neaded all PC boards and bottom inside of MS chassis.

Electrical:
Check head amp offset. Adjust if necessary for proper value (Service Manual .

Operational Tests:

Yacuum pressure.

Adrfwater leak check

AutcTune and mass calibration.

NS NI

IMake a Chromatographic injection to verify peak shape and integrity only {not meant for sensitivity
test).

| B

PerkinEimer’

PC Maintenance:

Delete all unnecessary temporary files.
Empty deleted files from recycle bin.
Perform hard drive defragmentation.

Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand.

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Turbomass/ Clarus Mass/ SQ8 have been completed.

This Turbomass/ClarusM5/SQ8  Pass the preventive maintenance.
Review of Preventive Maintenance:
Authorized PerkinElmer Representative Date:
Monchai Kitcharoenkeat 22-Feb-2024
{DD-MMM-YYYY
Authorized Customer Representative: Date:
22-Feb-2024
{DO-MMMAYYYY
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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

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






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

o
(AT

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

CERTIFICATE No : 24M2229
REFERENCE No: 72448-3

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

1D No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

.

Certificate of Calibration

DIGITAL BALANCE

SARTORIUS

BSA2245-CW

36591843

BA 09/61

USED ITEM

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

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

ATSAWIN Y.

08-Mar-24

14-Mar-24

08-Mar-24

PAGE : 1 OF 2

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

QUALITY CALIBRATION CO., LTD.

F-Go1

U REV 03

www.qealibration.com
CERTIFICATE No : 24M2229 PAGE :2 OF 2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL : BSA224S-CW
MANUFACTURER SARTORIUS SIN : 36391843
1D No BA 09/61 RECEIVED DATE : 08-Mar-24
AIR PRESSURE 1010mbar £ | mbar CALIBRATION DATE 08-Mar-24
AMBIENT TEMPERATURE 25004 1°C RELATIVE HUMIDITY : 55 %RH + 10/% RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019

BY USING KNOWN WEIGHT

STANDARD WEIGHT. THE BALANCE WAS NOT ADIJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERQ
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 :-

13

INSTRUMENT
1) STANDARD WEIGHT SET
2) STANDARD WEIGHT

e

MODEL SERIAL No CERTIFICATE No
E2 QK-I-151 M23020138
£2 M23020145

DUE DATE
02-Feb-25
02-Feb-25

THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

|. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g
4. DEPARTURE FROM NOMINAL VALUE/! LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
02 0.2000 0.0000 0.000083
0.3 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
20 2.0000 0.0000 0.000084
50 5,0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20,0001 -0.0001 0.000094
50.0 50,0000 0.0000 0.00012
100.0 100.0001 -0.0001 0.00019
200.0 200,0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
I 4 2 100.0000
3 100.0000
2 3 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 93%.
END OF CALIBRATION REPORT



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



WO-02612424/2024 WO-02612424/2024

| B

PerkinElmer ' )
MAINTENANCE AND TEST CERTIFICATE MODEL PerkinElmer
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 4, 2024
Recommendation Recertification SERIAL NUMBER 077C7042401 DATE TESTED January 4, 2024

Address : 7 Soi Phaholyothin 24 Period 6 Months

=

MECHANICAL CHECKS

Paholyothin Road Recertification ‘IZ.)ue: July 4, 2024 A Inspect and lean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 6, 2023
- B. Inspect and replace as necessary, all torch components including the RF coil.
User Name: K.Phenpha Viphasthawat Visit Number: 20f 2 P P Y p including i
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

3. COOLING SYSTEM CHECKS

P

IPV Methods A. Perform preventive maintenance on chiller.

HEH
>

B. Flush out the chiller every year.

TEST STANDARD USED PART NUMBER EXPIRATION DATE

4. PERFORMANCE CHECKS

Multielement Standard N069-1579 December 30, 2024

Wavecal Solution N058-2152 March 30, 2024 A. Torch View Alignment.
VIS Wavecal solution N930-2946 February 28, 2024 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2024

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

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

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

Page 2 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer ' )
PerkinElmer
MAINTENANCE AND TEST CERTIFICATE MODEL o
OPTIMA 5300DV MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 4, 2024
PARAMETER SPECIFICATION FINAL VALUE SERIALNUMBER  077C7042401 DATE TESTED  January 4, 2024
Spectral Resolution : UV As 193.696 nm <0.007 0.00529 Remarks :
Ni 231.604 nm <0.008 000672 Commissioning follow as commissioning performance sheets.
Ni 341.476 nm <0.012 0.00793
Spectral Resolution : VIS La 408.672 nm <0.020 0.01588
Ba 455.403 nm <0.025 0.02280
Precision
As 193.656 nm % RSD <1.0 0.92 %
Zn 213.856 nm % RSD <1.0 0.95 %
Mn 257.610 nm % RSD <1.0 0.75 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm %RSD <10 __ 0468 % This is to certify that the above tests have been perfomed and the configuration tested
Ba 493.408 nm % RSD <1.0 0.37 %
meets
Detection Limits : Axial TI  190.080 nm 3(sd) 19.99 ppb |:| q ‘ ;
—_— oes not meef
As 193.696 nm 3(sd) 26.66 ppb
Pb 220.353 nm 3(sd) 1.81 ppb the PerkinElmer Specifications listed on this certificate.
Detection Limits : Radial As 193.696 nm 3(sd) 38.21 ppb This certificate does not modify PerkinElmer's standard terms and condition of sale,
Zn 213.856 nm 3(sd) 248 ppb including warranty terms.
Mn 257.610 nm 3(sd) 0.59 ppb . .
La 379.478 nm 3sd) o2 e Service DepartmentPerkinElmer Ltd.
Ba 455.403 nm 3(sd) 0.13 ppb
Ba 493.408 nm 3(sd) 1.08 ppb Authorized Representative:
BEC : Axial (BX500)/(S-8)  Cd 226.502 nm <150 ppb 141.47 ( Mr. Wiphan Promiumda )
Service Engineer
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 29.04 &
Page 3 of 4
Page 4 of 4
PerkinElmer Scientific (Thailand) Co., Ltd. PerkinElmer Scientific (Thailand) Co., Ltd.

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



PinAAcle 900T Preventive Maintenance (PM)

| B

Company Name: S.P.S. Consulting Service Co. Ltd.
Perkincl ; Addr
er 'nE mer €55 . 7, Soi Phaholyothin 24, Phaholyothin Road , Ladyao, Khet Jatujak,Bangkok,
For the Better (Instrument Location): 4]
Serial Number: PTCS14111103 PM Number: 10F2
Cflstomq o K PHENPA Telephone Number:
(if applicable):
Customer Support WIPHAN Service Order WO-02602325
Engineer Name: Number:
- Date PM Performed: 04-Jan-2024 Next PM Due Date: 04-Jul-2024
1 n C e (DD-MMM-YYYY) (DD-MMM-YYYY)
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370143 Rev.8 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 Consultlng SerVICe 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: = AAS Room

Instrument Serial No.: PTCS14111103

Date: 04-Jan-2024

IPinAAcle 900T Preventive Maintenance (PM) Page 1 of 9 I




Component List

Additional Tools Required for PM

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

(:fa :):I?:;:; r) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MG0-252
N1013002 1.0A Neutral density filter 1 MG2-358

0??\119(;006750229 Electronic Flow Meter 1 N/A
B0505495 Test Jig 1 N/A
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 1-2416--040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

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

Additional Reagents and Standards Required for PM
([i’fa:p:\:lli‘::zre") Description Quality Batch/Lot # Da?;p(:::w)
N9300183 1000 mg/L Copper Standard AR 26-87CYUY1 | 30-Jan-2024
N9300244 GFAAS Mixed Standard AR 58-142CRY1 30-Oct-2024

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

Part Number . 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
O 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).

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

7. Flame Interlock Check:

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

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/C;H, Flame correctly shuts down Active Passed

Apiezon L grease, P/N 09905148 Drain Sensor Air/CyH, 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. T Ry Sa— TG4l Flme sy s clow Active Passed
¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow

Test Probe as described in the Service Manual. Correct if necessary. Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
¥ Check furnace open/close function.

i i i iewi i 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 sl Nies CHER 5 i ekt 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

I PinAAcle 900T Preventive Maintenance (PM) Page 4 of 9 I I PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9 I




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 aticaelales Test Results Pass/Fail P EEliE ass/Fai
at 553.6 nm (Abs.)
iati <0.005
1.0 A ND Filter + 5% from Cert. 0.1789 Passed Standard Deviation 0.0013 Passed
0.2 AND Filter +5% from Cert. 1.0186 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. L .
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail
Parameter Specification Results Pass/Fail 5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
e . B >0.250 Abs.
Standard Deviation <0.010 0.0017 Passed 2 mg/L Sensitivity HS Neb (if applicable) 0.4241 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 SQoen 0.0001 Passed
Internal Flow Rate 250 mL/min + 25 mL/min 251 Passed
X . External Flow Rate 100 mL/min + 10 mL/min 102 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
oo Parameter Specification Results Pass/Fail
Standard Deviation = 0.0084 Passed
Baseline Noise <0.005 Abs. 0.0008 Passed
8.5 AA-BG Baseline Noise with Copper Standard Deviation Soews 0.0003 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 0.0004 Passed
Parameter Specification Results Pass/Fail
Cr mg Results <7.0 pg/0.0044 A-s 6.2 Passed
Precision S20% 0.61 Passed

I PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9 I I PinAAcle 900T Preventive Maintenance (PM) Page 7 of 9 I




9.4 Copper Characteristic Mass and Zeeman Ratio

Additional Comments
Description: Calculate the characteristic mass using the characteristic mass tool and
check the Zeeman Ratio.

Additional Comments Regarding the PM

Parameter Specification FeEnlls Pass/Fail B Atomic Signal (Peak area)
Zeeman Ratio ~ Atomic Signal (Peak area) + Background Signal (Peak area )
Cu mg Result <16.5 pg/0.0044 A-s 136 Passed
T R 0.52 +0.04 0.544 Passed 0.1602
10. Review: 02940

¥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.

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:
04-Jan-2024
(DD-MMM-YYYY)
Authorized Customer Representative: Date:
04-Jan-2024
(DD-MMM-YYYY)
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NSC-TISITIS 17025
CALIBRATICHS D037

T-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIUAL RESEARCH (TISTR)

MTC No. EEL. BP.  109/0366

Request No. 21-66/0413
CALIBRATION CERTIFICATE
Submitted by : §.P.S. Consulting Service Co..Ltd.
Address - 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.

Calibrated at . Electrical and Electronic Standards Laboratory. Industrial Metrology and Testing Service Centre.
- Soi 1C. Bangpoo Industrial Estate, Sukhumyit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Deseription : Sound Calibrator Temperamre 1(23+3)°C
Manufacturer :ACO Relative Humidity (50 £15)%

Model s 2127 Ambient Pressure 2 (101.325 + 1.500) kPa
Serial No. : 130006

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD 8/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on 1EC 60942-2003, The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only.

Date of Receipt

Date of Calibration

27 Mar. 2023

29 Mar. 2023

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)
999.9 0.1 + 1.5 +1.0%

[EC60942:2003 Class |

1/2 inch Bruel&Kjaer 4180

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit

Type (%) (%)
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

IEC60942:2003 Class |

Note : 1. No adjustment.
2. The calibrator pressure correction was nol included.
3. The microphone volume correction was not included.
Calibrated by : Approved by @ g

(Mr.Weerachai Deechaiyae) Kludypa)

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

— The results relate only to the items tested/calibated or value assigned
vertising the Repor/Certificate and publicity of the results except in full are prohibited unless wiitten permission is obitained from the sovemaor of TISTR

Head Office

35:Mu 3 Tambon Khlong Ha, Amphoe Khiong Ligns,
Changwat Pathumthani 12120, Thailand

Tel (68) 0 2577 2000
Faw (66) 0 2577 9009

E-mail : rumpalgtistrorth Websitawway tistr,orth

Office/Laboratory

5ol 1C, Bangpoa Industrial Estate, Sukhumit Road,

FM.BLMTC.002 Rev.d
Office
194 Phahanyothin Roag, Chatuchak Banskok 10900,

Armphioe Muang, Changwat Samutprakan 10280, Thalland — Thailand

Tel. (66} 0 2323 1672-80 ext 115, 116
rax, (66) 0 2323 9165
E-rmail : mic@tistr.ornth

Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0°2579 8592
E-mall ; sumales@tistr.orth

Date of Calibration

29 Mar. 2023

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,

FMBLMTC.O0Z Rev.d
Office
158 Phahoryothin Acad, Chatuchak, Bangkek 10500,

Armphoe Muang, Changwat Samutpeakan 10280, Thatand  Thalland

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

Tel. (66} 0 2579 1121-30 ext, 521%, 5225, 5217
Fax, (66) 0 2579 8592
Email - sumalesgtistrorth



NSC-TISI-TIS 17025

AATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267

CALIBRATION CERTIFICATE

Submitted by : 8.P.S.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

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

Model 12127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A 5/N 122037.

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

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

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

5, Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P 5/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

The information on actual réading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 22 Feb. 2024

Date of Calibration 4 Mar. 2024 1/

= NSC-TISIFTIS 17025
AYTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 109/0267

Request No. 21-67/0304

The reported expanded uncertainty is based upon a standard unceriainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20p1Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
142 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%

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

Approved by :

Calibrated by :

a

(Mr.Weerachai Decchaiyae)

- :
Electrical anﬂﬂ&m“‘ds Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011267022200795001
End of Certificate 2/2

4 Mar. 2024
5 Mar. 2024

Date of Calibration

Date of Issue

The results relate only to the itemns tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s obtalned from the governor of TISTR,

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambion Khlong Ha, Amphioe Khlong Luang, 5ol 10, Bangpoo Industrial Estate, Sukhurnvit Road, 186 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muane, Changwat Sarmudprakan 10280, Thalland  Thaitand

Tel. (66) 0 2577 9000 Tel. (66) O 2323 1672-80 ext. 115, 116 Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66} 0 25T B592

E-miail : rurmpaigtistr.orth Websitewaww tistr orth E-mail : mtcatistrorth E-mail ; sumaleagtistrorth

The results relate only to the items tested/catibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s abtained from the govemor af TISTR

FM.BLMTC.002 Rev.8

Head Office Office/Laboratory Office

35 Mu 3 Tarmbon Knhlong Ha, Amphoe KMong Luang, 5ol 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahoryothin Read, Chatuchak, 8anekok 10900,
Changwat Pathumthani 12120, Thaitand Amphos Muane, Changwat Samutprakan 10280, Thalland  Thaitand

Tel (66) 0 2577 9000 Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Faw. (66) 0 2579 8592

E-mail - rumpaigtiste.or th Websiteswww tistror.th E-mail : micatistrorth E-mail - surnaleeg@tistrorth
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Sound Level Meter Calibration Report
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MNoise B_016/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACDH

Model I 2127

Calibration Range 1 94 dB, 1000 He

Number [ AC 03/56 |
Serial No. [ 130006 |
Last Calibration | 20 March 2023 |
Due Date [ 29 Murch 2024 |

Acoustic Calibrator Data

Calibration Tata

Brand | ALY
Maodel | 2127
Cafibration Range | a4 dr, 1000

Number

Serkal No.

Laust Calibeation |

Due Date

1 A ow/se |
| 1

sovazozs |
T

Calibration Data

Sound Level Meter Data Calibration Tata
Actual Reading [dT]
SLM Nao, Brand Maodel Serial No, Date
Before Adjustment Aller Adjustment
ACO-B15 ACO 6236 DOERZA00 16 Jamuary 2024 84.0 94.0
ACO-B19 ACO 6236 00172057 16 Junuary 2024 95.9 94.0
ACO-B39 ACO 6238 00222301 16 January 2024 3.8 g4.0
ACO-Bad ACO 6236 DO2E2302 16 January 2024 4.1 34.0
Acoustic Certified Value @ Thalland Institute of Scientific and T k (TISTR) 83.94 + 0.10 dB
Calibrated by & Approved by |

LM, Aoul Langkiom )

Sound Level Meter Dala ibration Tt
¥ Actual Beading [dI¥
SLM No. Brand Model Serial No. Date o ne !
Before Adjustinent After Adjustment
ACO-B13 ACO B236 00152084 05 Febrary 20024 94.0 94.0
ACO-B21 ACD 6236 00172059 05 Fehrury 2024 #4.0 94.0
ACO-B22 ACD 62386 Q0172060 05 February 2024 :3-3-9 = .9'! Bi]
ACO-E32 ACO 6236 00182014 05 Febrary 2024 94.0 24.0
Acoustic Certified Value  Thailand Institute of Scientific and Technological B (TISTR) 93.94 + 0.10 41
Calibrated by Approved by 2

(M1, Adul Dangklom 3




a T4 o W
. u3tn (9. A8, pautad wadid sie

- g s
U3HN 194.71.10F. AoudaRd wasid S1ne

s & £ S.P.S. CONSULTING SERVICE CO., LTD.

i:; 5.5, CONSULTING SERVICE CO., LTD. AN S 7 sarmets 2o cownalss vesspans s v 10000

EA &7 Soi Puahotyothis 24, Prafiotysthin fid. Jomed. l;m].cm'.qaannww R0 8 ¥ s rll;l;':":r rmp h“"s‘}‘z“:“:;-i--;.:ln:‘g.:u;;;x 1., uﬂ.\lvl.‘::u:iaj:..;
P g TH : [652) 399437072 P ¢ {82) 11420, E-mad | slnisgenn,com, smw sscon com '

Noise B_059/24 Noke B_0895/24

Sound Level Meter Calibration Report Sound Level Meter Calibration Report

i Ol Acvustic Calibrator Data
Acoustic Calibrutor Duta

Brand | ACO | Nutiber l AC 03756 I Drand | ACO | Mumber | AC O3/56 I
Model [ 2127 | Serial No. | 130006 | Blitel I ety | Sertal No. | 13s008 _l
Catibraion Range | 310, o0 | Lost Cabeation. | . | Culibration Range | 94 dB, 1000 Hx | Kast Calibratlin 04 March 2024 |
Pue Drate | 04 March 2025 J

Due Date | 29 Murch 2024 |

Calibration Duta Calibration Thati

Sound Level Mater Data Calibration Dt Soond Level Meter Dt Callbrathon Data
Actual Reading [di3] Actual Reading [dB]
§ N . ciua adling SIM No. Brand Misched Seriul No. Drate
SLM No. Brand Model Serlal No. Date i il b Before Adjustment After Adjustment
Before Adjustment After Adjustment
ACO- ACO LEED 00152084 02 April 2024 93.9 93.9
ACO-E33 ACO 6236 00222301 D4 March 2024 84,0 94,0 Aty ha s = A
A ot 7 S WM 1 5o L et o TR [ — ST ACO-B AL 6236 00172039 OF April 2024 04.0 239
ACD-Bd4 ACO 6238 00222502 04 March 2024 940 94.0 A00-R18 ALY i
== T 5 T T : — ACO-B18 ACD A2 00172048 02 April 2024 84.0 23.9
ACO-BAS ACO 8236 00222304 04 March 2024 93.9 540 o 2 e ! Aprt
e T — e e ACO-B26 ACO 6238 00182007 02 April 2024 04.0 93.9
ACO-B46 ACO 6236 00222305 04 March 2024 94.0 94.0 L i :
ACO-B2T ACO 6236 00152008 02 April 2024 93.9
Acoustic Certified Value @ Thailund Institute of Scientific and Technological R 1 (TISTR) 93.94 + 0.10 dB :
ACD-B33 ACD 6236 00182015 02 April 2024 939
ACO-B3T ACD B256 00192028 02 April 2024 83.9
ACO-BAD ACO A236 00192031 02 April 2024 93.9
Acoustic Certified Value © Thafland Institute of Scientific and Technolgical Research ( TISTR) 93.85 + 0.10 dB
Calibrated by 1 Appioved by @
LMr. Adul Langklom )
Calibrated by @ Approved by

(Mr, Adul Dangklom §
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Noise B_213/24
Noise B_142/24 BEELEEL o

Sound Level Meter Calibration Report Sound Level Meter Calibration Report

: Acoustic Calibrator Dits
Acoustic Calibrator Data o0 it

Brand | "o | — | acosse [ e I Aco | Number [ AC03/56 [
Mo [ 227 | Sera No. | 130006 ; W | g127 | Serol No [ 15000 |
Calibration Range | 94 dlt, 1000 lix I Last Calibration ] 04 March 2024 | Calibeation Range | 84 4k, 1000 Hz | Last: Calibigtinn l O Murch 2024 |

Due Date [ 04 March 2025 | Due Date [ ot Mar 2025 |

Calibration Data
Calibration Datu

Sounnd Level Meter Data Calibration Thta Soeund Level Meter Data Calibration Dats
SLM Mo Brand Mol BRerial No. Thate AR R SR Beund Muge! BectilNa, Pate Befi e &
Before Adjustment After Adjustment ore Adjustment Alter Adjustment
ACO-B18 ACD 6236 00172048 06 May 2024 94.0 939 SETB0Y AL faa8 00222287 | 06 June 2024 94.0 93.9
ACO-B19 ACO 6238 00172057 06 May 2024 42,9 93,8 AGHIE (e | R Fozeaan0 it i 95.9
ACO-B44 ACO 6236 00222302 06 May 2024 94.0 93.9 AT A BRIE en1e3023 08 June 2024 93.9 53.9
ACO-B4G ACO 62386 00222304 08 May 2024 93,9 929 AEOrHig A, e AR L QB Juine 2024 94.1 9.8
Acnuistic Certified Value © Thailand Institute of Scientific and Technological Research (TISTR) 93.85 + 0,10 dib Avoustic Certified Value © Thailand Tnstitute of Scientific and Technolygical Research ( TISTR) 93.85 + 0.10 4B
Calibrated by Approved by Soulibraedl by - | Approved by : -] |

LM Adul Dangklom ) (Mr. Adul Dangklom }
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e P 1507 24, F Fd.. dompol, . Bangkak 10900 't‘a ® & 1 50l Phabolyolhin 24, Phanolyolhin Rd., Jompal, Chatuckak. Banghak 10800
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Personal Pump Calibration Report | | Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H SN 138184 | ’ Callbration Method : Dry Cal Primary Flowmeater | | Maodel : Defender 510-H l SN 136164
Environmental Conditions Enviranmental Canditions
Termperature 1 25 03 o' Temperature 25 & 3 “c
Pressure s 1010 + 15  mmbar Fressure : 100 t 15 mmbar
Personal Pump Data Calibration Data Personal Pump Data Calibration Data
= = Flowi Rate (ml/min}
No. | aang | model | serine. Date Setting il (mwm:}m‘l ) Value From Callbration Curve Mo | Brand |  Model | Serial No: Date Setting Actual (@ st ValuE o Ealhvation Canve
1 2 3 1 2 3 v R ! 2 3 ! 2 3 ¥ R
B0t S Z20.PCxRA 262101 08012004 1,000 1800 2000 993 197 1958 11002 - 967 1000 g4l SKE 224-POXRA 412669 08142024 1,000 1500 | 2000 4959 1,496 1591 0956 + 1544 1000
[ she Z30-PrXRA 626165 L0 1000 1,500 2,000 1003 1308 2,001 1009 - 19,603 0989 BAZ Sk 220-PCXRY 62604t {3/01/2024 1,000 1500 | 2000 1,004 1,898 1991 0986« + 15.248 1.000
[Ehic) o 220-PCYRY 512968 O3AL2020 1000 1,500 2000 o 1,459 2,001 + 00kx - 12796 1000 543 SKC 220-PCXR1 03263 0401 2020 1,000 1.500 2000 1.000 1501 1592 0991x + 11682 1.000
02 SKC 204.PCNRA sn2ane fasot /a0 1,000 1500 2,000 1,000 1502 1,968 9% s 0139 1000 ) SKEC 220-PEXRS 529341 03012024 1,000 1,500 2,000 1002 1502 2,002 1,004 - 6860 1000
05 ke 220-PCXRA G12653 0a/01/ 202 1000 1,500 2000 1003 1,500 100~ 21,584 0999 845 SKE 220-PCHRS 529590 oa/0L/2024 1,000 1,500 2,000 1,001 1,501 1987 0987 + L6026 1000
HDE HE FEA-PCXRA 263188 B5ADA2020 1000 1,500 2000 L0 1,508 L00TK - L2077 nggg 46 SKC 220-PCXRE SeaTas DAL 1,000 1,500 2,000 855 1506 2002 1013 - 27915 0.59%
Bor | ko | czadpcxme | saeae n5/1/2020 100 | 1i0 | zow B 1492 099ax + 4510 1000 L 22-pexns | SeeTar Loy Lo0 | 3500 | Ao00 | 1002 | isce | zood Lol - 21768 0595
H0g e 220-PCNPA dz6100 arnis20e 1000 1500 2000 1002 1500 1013k - 20585 n9on 48 SKC Z20PCHRE 566753 04/01/2020 1,000 1500 | 2,000 1000 1493 1996 0997x + 0,235 1,600
Bee | ske 224-PCXRA 26479 08401/2020 1,000 1500 | zom 953 1,490 0593x + 3837 1000 B SKC 220-PLXRE S66TA0 fesauranes 1,000 1500 | 2000 | 1,003 | 1502 | 2006 1014x - 21550 4,590
B0 sHC 228.PCHRA o195 oL/ 02e 1,000 1500 2000 993 1502 10175 = 34867 0999 BS50 SKC Z20-PCARS 500800 030172024 1,000 1500 | 2poo 1,001 1,096 2,002 1.001x - 2900 1060
Bl e FHPCHRY 41315 05/08/202d 1,000 150 2000 "3 1407 1000 - 7568 1000 51 SkC Z20-PLXRB 500363 0301028 1,000 1,500 2000 956 1,502 2000 101ix - 25708 0,598
B2 | K 20-pciRa | oanese 0s/1/2024 1000 | 1300 [ zooo | soom | as02 1010x - 19683 2595 BS2 | SKC 24PCHRE | 095186 012024 1000 | 1500 | 2000 954 1496 | 1992 0995 + 1751 Looe
B3 | SKC 224.PCXFA 402073 08/01/2020 1,000 1500 | 200 997 1,500 1.000x - 0,862 1460 o She ZRAPCNRD T07E70 UsfLA2e Leoa 1500 | 2000 LOOE | 1561 2002 1b0ex - 16042 4599
Bie KT 220-PCXRA 626313 mA0I/200E 1,000 1,500 2000 995 1492 0991x + 84T 1800 659 KL Z20-FCXR3 H9E2E 05/01/2024 1,000 1,500 2,000 955 1,501 2002 1016 - 32082 1595
A5 K ZPAPCXRY &26478 0L 2024 1,000 1,500 2,000 1,002 1507 1003 - 21557 0899 B5S SKC 220-PURRS 510710 0501 2020 1,000 1,500 2,000 1,495 1592 0.9%x + T7.666 1000
Blo SKC 224-PLRRA s2g4T? 04/0/ 2024 1,000 1500 2,00 995 1508 1007% < 16807 1,000 Eod SkE Z24-PCXR3 511450 oaLizg 1,000 1500 4000 150 2001 1.005% - 8,539 1000
Bt7 M Z2-PCHRA £26860 04/01/2028 1,000 1,500 2,000 997 1,494 0997 + 0331 1000 BST SKC 220-PCHRS sl0798 {012 1,000 1,500 2,000 1,402 1508 0598 - 2127 1620
Bi8 SHE 220-PLHRA 521458 050172024 1,000 1500 2000 1,003 1500 100ow - 17218 0995 B54 SKC 220-FTXRZ 9852 B/01L/2024 1,000 1,500 2,000 1,500 1999 LOOTx - 130673 [E]
Big K Z2-PLERA &91599 05/01/2020 1,000 1500 2,00 993 1503 1.00%: - £904 1.000 B5Y SKL Z2PCARS 509662 0dr01/2028 1,000 1500 2000 1,503 1995 {958 + 2118 L0
A20 HC 220-PLXRA £31587 05/01/2024 1,000 1500 | 2000 91 1,500 1016 - 33507 0995 Ba SKE 224-PCXR3 12655 fasanzg 1,000 1,500 2,000 1,004 1518 2,004 1005x - 6421 0999
21 SHE 220-PCNRA £31531 a0 200e 1,000 1500 | zpon 293 1099 1,00 - 5590 1000 BAL SKC 220-FCXA3 53915 Da/1/2024 1,000 1,500 2,000 393 1,452 1992 1.003% - 11,708 1000
(7] SKIC Z-PCXRA 91654 03/01/2024 1,000 1,500 200 1,003 1,501 1.011% - 19966 0599 Ba2 SHC 224-FLXRY 55975 LR 1002 1500 £00d 599 1494 199 D9%¢x + OEZ2 1000
B SKC Z20-PCXRY TaRws ay/o1/202a 1,000 1,500 2,000 93 1,507 1.017= - 33374 3,999 B&3 SKC 220-PUXRY 511432 03A01/2020 1,000 1,500 2,000 999 1,501 2,000 1.017x - 36260 D909
Hze KO Z20-PCRRY £26353 L0 1,000 1500 200 1,000 1,502 1,042 - ZIA59 0559 B&0 SKC 220-PCXRY Shaxn: 01202 1,000 1,500 2,000 598 1252 1,989 0590 + 10175 LA
BI5 SKC 220-PCXRA TIRAEY 03/01/2029 1,600 1,500 2000 1.001 1,452 0.9%3% + 690 1.000 645 SKC 220-PCHRY 508510 LAA0L2029 1,000 1,500 2000 Lz 1501 2002 1007k - 13537 1000
B4 S 228-PCHRA 79E4TT 04/01/2024 1,000 1500 | 2000 1,000 1,500 0996 + 4,204 1050 856 Sk 22-PCHA3 509851 047012024 1,000 1,500 2000 1,002 1,451 1992 0988 + 13740 1.000
BT SEC Z-PTXRL GINETS 04T 089 1.000 1,500 2,000 994 1,50 10dx - 30,902 ) Ba? LKL ZEA-PCARD 506295 050172029 L 00 1 2000 995 1; 2,008 1.007x - 12643 1000
Bz SkC 228-PCXAY 691570 050172024 1,000 1,500 2,000 1,003 1,500 L009= - 18263 0993 B4 SKC 224-PCXRY 505872 O4A0L /2020 1,000 1,50 2.000 1,002 1451 1,068 0595 + 4.000 1000
829 SKC 224-PCXRA 626472 0470172024 1,600 1500 | 2000 102 1,498 1,002 - 3905 1.000 B3 SKE 220-PCXR3 5083715 40172024 1000 1300 2,000 1,003 1499 2000 LO09x - 18577 0993
B3 SKC fe oy T 94085 o010z 1,000 1,500 2,000 1,063 1,500 1R - 11,305 1000 BE73 SKC 220-PCXRS Slazs OSA0L/2020 1,000 1,500 20003 992 1403 1,908 1003 - 7,130 !
B3l SKC 220-PCHRAG 691509 G3M1/2024 1000 1,500 2,000 995 1,495 1,957 1.005% - 11.275 1.000 an SKC 220-PCXA3 508367 050172024 1000 1500 2000 w9 1,506 2,002 1.005x - 31.561 0999
832 SKC 224-PCXR4 001567 HA01A 024 100 1,500 2,000 851 1503 2,000 L0152 ~ J0EEE 99y B12 SKC 220-PCER3 505977 fiAnL/a020. 1000 i 200 L3 1,095 1,954 05950+ 9092 1000
B33 SKC 220-PCXRA 081756 05/01/2020 L0000 L5 2,000 053 1498 1,992 0998 - 2317 1000 BIS SNC £20-PCRRD 512606 80120 L4000 1.500 2000 1,001 1501 2002 1008« - 10344 1400
B3 SKE 220-PCHAS 612962 050142024 1,000 1500 2000 1,002 1,501 2,002 1007x - 13985 1,000 E74 SKC 220-PCXA3 505953 DAL/ 1.000 1,500 2,000 36 1497 1,995 1001% - 7.0% 1000
Bi5 SKC ZR0-PCHAL 602682 USA0L 28 L0 1500 2,000 956 1458 1,994 L000x - 5285 1000 B75 SKC Z24-PCXAY 509820 D501 2020 1000 1,500 2000 96 1456 1891 0590 + 1032 1000
B35 SHE 220-PCHAA 626164 o401 /2024 1.000 1500 2000 253 1510 1,608 100 - 10,131 os9y B74 SKC 224-PONAY 509811 050172024 1.000 1,500 2000 253 1499 1558 1006 - 14.283 1.000
837 SKC 220-PCXAL G625 5L 1,000 1500 2000 954 1506 1,599 1013 - 28454 agus 77 SKE 220-POHR3 508301 05/01/2028 1.000 1500 2000 1001 150 2003 1013k - 25406 2595
Ba SKC 220-PCXAL &16187 AA0L/2029 1,000 1,500 20m 97 1498 1998 1003y - 5683 1000 ET8 SKC 2H-FUXR3 SI0467T 0540172020 LoD 1,500 2,000 955 1,508 1,999 1.012¢ - 21520 2599
B39 SKRC 220-PCXAR 033837 LR 1.000 1,500 2000 1,005 1,50 2001 1.006x - 15168 0995 B79 SKC 22L-PCHA3 510920 0540142024 1,000 1500 | z2om0 084 1,498 1594 1001% - 6176 1,000
Bad SKRE 220-FORRG 738309 D5/01/2020 1,000 LI00 2003 594 1,506 000 1.018x - 29004 0555
Callbrated by : Approved by :
Calbrated by - Appraved by © ==z - —
e, Aol Langkam)
= (MF, AL DRngkiam) | -
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Personal Pump Calibration Report

Callbration Methad : Ory Cal Primary Flowmater

Model : Defender 510-H

5/M 1 136164

A

Environmental Condltions
Temperature 25 £ 2 E
Prassure 1010 + 18 mmbar
Parsonal Pump Data Calibration Data
Fhow Rate (ml/min)
Mo, Branc Maodel Serial Nou Date Setting Actual {Q std) T TR DR
1 2 % 1 2z 3 ¥ R
= SKC 204-PCHRI 504569 05/01/2024 1,000 1,500 2000 1,062 1498 2,002 1012 - 20186 0999
=11 SHC 224-PLXR3 503050 05/01/2024 1,000 pi 2000 6 1.49% 2,000 10%8x - 30465 0995
Baz SKC 220-PCXR3 HIBET3 /0120 1,000 1500 2000 391 1098 199 100H = 8746 1000
B33 SHC 220-PCHR3 510785 Q0024 1,600 1500 2000 1,010 1,500 1593 1003 ~ 7,793 0990
B SKC 220-PCXRI 508333 04/01/2024 1,000 1500 2000 bl 1498 L1991 0593« + 4810 1000
Ba5 LHE L20-PLARS SO5TST 05/0172024 1,000 1,500 2000 @ 1,502 Ly58 1.006x - 34582 1000
= SHT 224-FCHR3 512625 L2024 1,000 1500 2,000 1,015 1,503 200 0595 + 3063 0595
Bar Sk Z20-PCHAZ 504324 02002 1,000 1,500 2000 1,000 1,496 2000 1,000 - 0.710 1000
B33 SKC 220-PLXRZ SB107 030172024 1,000 1,500 20K 95 1498 133 0597« + 0574 1000
Ban SKC 224-PCXR3 SOE850 0L 2088 1,000 1,500 2,000 1,000 1,499 20 1010w - 17508 1.000
B90 SKC 220-PCHR3 S0B366 Q0LI0ES 100 1,500 2000 795 1,508 2000 1,005 = 10091 1000
B91 SKE ZM-PCXR3 510%1% 040172024 1,000 1,500 2,000 1,000 1,500 L7 0892 + 7522 Looo
92 SHC 220-PCHRI 510647 Q470072024 1,000 1,500 2,000 1,002 1,501 1.99% 0895 + 1007 1000
673 SHC 224-PCHR3 509845 Q0L 020 1,000 1,300 2,000 96 1,096 2,004 L00%x - 15822 1000
Bag SKC 220-PCHRE ALZTETL 05/01/2025 1,000 1,500 2,000 1,000 1,489 2002 1007 - 19.184 0,599
B9S SKC 220-PCXRS ALETIEL 05012020 1,000 1,500 2000 a4 1,502 mz 1015 - 30.558 0.99%
B SKC 220-PCXRB AL27902 4/01/3024 1,000 1,500 2,000 B9E 1459 1008 1.001x - 2485 1000
BT SKC Z20-PCXRE A127955 05017084 1,000 1,500 2,000 1,003 1,501 20003 1010k - 20082 0595
B8 Sk 220-PCHRE ALZTISE 05017028 1,000 1,500 2,000 Blig 1,487 1996 1.0034 - 6330 1000
Calibrated by« Approved by :
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter

Madel : Defender 510-H

5/N : 136164

Environmental Conditions
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Personal Pump Calibration Report

Temperature 25 + 3 5 =
Pressura 1010 + 15 mmbar
Persanal Pump Data Calibration Cata
Flow Rate (ml/min) "
Mo, Brand Madel Serlal No, Date Setting Actual (Q std.) Vet From Callbiation Horee
1 2 3 1 2 H y A
BOL SHE 220-PCHRA 262101 05/04/2024 1,000 1500 2000 983 1,096 1,958 1.001x - 3430 1500
BOE SHC Z20-PCHRG £26166 05082024 1,000 1,300 2000 1009 2,000 LO0Ts - 16572 0599
BO3 SHC J20-PCHRY 612568 057082024 1,000 1,500 2,000 97 2,004 1 00Bx - 13756 1000
[t SKE 220-BCHRA 02804 0BA0A/2024 1,000 1,500 2,000 1,001 1553 0597 + 4427 1.000
805 SHC Z24-PCHRG 612633 E/04/2022 1,000 1,500 2,000 Loes 1,510 2,002 1005 - 16,800 0.53%
806 SKC F2-PCXRA 262188 ORAA/TEA 1,000 1,500 2,000 1,003 1.510 2004 100 - 8467 0959
BT XC 220-PCXRY 426262 0540472024 1,000 1,500 2,000 e 1,500 1596 0955 + 4530 1,000
608 SKC Z20-PCXRY G600 Q4007020 1,000 1,500 2,000 1,003 1,508 200z 1011k = L9678 oye
[ SHC 220-PCXRE 626479 /0042029 1,000 1,550 2000 594 1459 1591 .95 + 3,159 1.000
E18 HE 220-PCHRL 091950 0d4/00/2024 1,000 1,500 2,000 95 1,542 2000 1013k - 3001 1958
Bl SHE 22PN 568315 GB/08/7029 1,000 1,500 2000 490 el 2000 1.006x - 1717 1000
ElZ S 2I0-PCXRY 03aa5a TEA/EI2A 1,000 1,500 2000 1,005 1511 2002 1.008x — 10,657 (T
Bl13 220-PURRG 402073 05404/2029 1,000 1500 2000 998 1,501 1,997 0958« = 2720 1000
El1d4 SKC 22d-PCHRD 525313 O AA202d 1,000 1 2000 598 1401 1,991 G950 - 4411 1000
(353 S 200-PLXAR az6ad LeA/2020 1,000 1,500 2000 1,004 1,508 2003 LO09x - 16851 0599
Bi6 SKC 2H-FCXRL 626877 Da/00/2020 1,000 1500 2000 3t 1502 2,000 1005k - 13536 1
BT SHC 220-FCHAS G636 D540/ 2024 1.000 1,500 2000 38 1495 1,980 0.985x + 3551 1000
BLE 56T 224-PCHAR £51289 05400/ 2024 1,600 1500 2000 1,004 506 2,000 1007 - 12627 0599
815 SRC 22-PUXAT 591559 08/04/2020 L.00g 1500 2000 290 1,507 1,997 1003 - 8:519 1000
Bin S 224-PCHAG 691587 08/04/2020 1000 1500 2000 L] 151 199 10132 - J7.943 .58
B2t SHC 224-PCXRG 691531 08/04/2024 Lo 1500 2,000 957 1438 1,993 (1996 - L121 LDDO
B2 SKC 224-PONRA £01454 08/002000 L0 1500 2000 1,002 1500 2,005 1013 = 23316 0959
B SRC 220-PCYRG 798353 09/04/2020 1,000 1,500 2,000 985 1506 1,999 1.014x - 28.370 0959
B2 S 236-PCRAA 26363 00/D0/ 2000 1000 1,560 2000 a7 1508 2,003 1016 - 28,508 0999
B3 SKE 22¢-PCHRA TRBIES 00/08/2028 1,000 1500 2,000 1000 A9 2,002 0,50 - 1330 1008
it Eid 224-PCRY 198ae 05/D4/2024 1,000 1,500 4000 1,601 1.501 1,947 0958 + 2010 1000
Bi? K 224-PLXRY BILET (B/D4/2038 1,000 1,500 4,000 45 15085 2001 1.014x - 2031 0490
B2 SHC 220-PCHRA 631570 08/08/2023 1.000 1,500 2000 1008 1,498 2,000 1007 - 15352 0999
B9 Z2-PCXT. 626072 QB/D/2024 1,000 1,500 2,000 1,003 1,96 2,005 1005 - 5,503 1000
B0 SHC 224-PCHRY 691489 {15/04/ 2029 1,000 1,500 2,000 1,005 1511 2,005 1007 - BE2T 2598
B3 SKC 229-PCxRd 691509 05/08/2025 1,000 1,500 2,000 L 1495 1,958 1.006x = 14.067 1000
B32 SKC Z20-PCXRY. 091557 05/00/2029 1,000 1300 2000 93 1,504 1,999 1019 - 26659 0599
833 SR 220-PCXRS 031756 57002024 1,300 1500 2000 534 1,500 1,985 1,000k - 2836 1.000
830 SKC 220-PERRL 612962 08/08/2024 1,000 1,500 2000 1,004 1,503 001 1.008% - 11283 1.995
835 SKC 220-PCXRS 502682 0802020 1,000 1500 2000 T 1,096 1,955 0.998x - 2772 1.0g0
836 SKC £24-PCKRR 626150 2502020 1000 1500 2000 20T 1,506 2000 1.006x - 18150 0955
Bar SRC 22-PCRRA 526256 /002020 1,000 L0 2 %7 1507 1,998 1,010 - 23,269 Ly
B33 SKC 220.7CHRS 426147 04/04/2024 1,000 1.500 2000 56 1465 L07 1.004x - 7.250 1000
B3% SKC 220-PCRRAS 034637 D4/04/2024 1,000 1,500 2000 LT 1499 000 1.003x — 11920 [R=-
BaD SKC 228-PCHA THE309 DA/ 20 1,000 1500 2,000 985 1,506 2,001 1013 - 26810 0.595
Callbratad by 3 Approved by :

e, Al Cangklom)

|_ Callbration Methed : Dry Cal Primary Flowmneter I | Model : Defender 510-H SN 136164
Ervirormental Conditions
Temperature 25 + 3 e
Pressure 1010 + 18 mrmbar
Personal Fump Oata Calibration Data
Flow Rate (ml/min} Vilie Fom Clibation Canve
Mo, | Brand Model Serlal Na. Date Setting Actual (Qstd.)
1 2 3 1 2 3 ¥ [
B4l SKE 228-PCHAR &12669 504/ 2020 1.000 1,500 2,000 1401 1,498 1,990 9% + 6,342 100
Ba2 SHC 223-POARA 26041 002028 1.000 1,500 20 1,008 1,494 1,950 (580 4+ 20804 1000
43 SKC 220-PCHAL 032634 04708/ 2024 1,000 1500 2,000 958 1,498 1,989 0529 + 12360 1.000
Ba2 SkC 226-PLARS 529301 /02020 1.000 1,500 2,000 1,000 1,501 2,002 1.005% - 9.213 1,000
Bas SHC 223-POARR 5ra5e &0/ 2020 Loo0 1,500 40m Lo02 1.502 1,989 (583 + 16.580 1000
A5 SH 228-FCXRE 565103 /002020 1,000 1,550 2,000 954 1,507 2,00 1012 - 24724 0.090
BT SKC 228-PCARE SeaTar Larga/ 2z Loan 1500 20m 1005 1,500 2,002 LO0Tx - 14024 0595
Big SKC 228-PCXRE 5753 LRfa0/ 2500 1,000 1500 2,000 958 14892 1,987 0.598x - 1157 1000
37 SHE 220-PCXAB 56570 res0a/ 202 1000 1.500 2000 1.004 15038 2,005 1.009x - 18090 0595
B30 SKC 226-FCRRB 500400 /0072024 1000 1300 2000 1,003 1495 2,03 1000 - 1763 1.000
A&t SHC 222-PCRRE 500563 04404/ 2004 1000 1500 2,000 85 1500 2,002 1013 — 28701 0895
Bs2 SHC 228-PCAAE 093186 04/04/2024 1000 1,500 2000 952 1490 1,90 1995 + 0116 1000
BEY SHE 228-POXRG TOTAT [E/I02028 1000 1500 2001 1000 1502 200 L00%y - 16599 0.59%
54 SHC 238-PCHR3 508821 R 2024 1,000 1.500 2000 955 1503 2002 L0715k - 30.009 0.99%
BSS SKC 274-PORRZ 50710 050802024 1000 1,500 2000 1,000 1,490 1,953 L.995x + D965 1,000
B36 S 224-POARS 511450 Co/a2020 1000 1500 2,000 1008 1499 2,000 1002w - A.651 1000
BsT SKC 223-PCRAS 510758 DE00/2020 1000 1500 2000 95 1494 1 1000 - 2.680 1000
B3& ERC 228-PCRR3 509852 /002020 1000 1500 2000 Lz 1,501 2,000 10061 - 16480 Qe
B SKC 20-PORAS S098ed DE/A/2024 1000 1500 2000 w7 150t 1993 0995 + 1041 L0008
B0 SKC 228-PCXA3 512655 05/04/202¢ 1,000 1500 2000 1L 1,507 7003 1003 - 4.427 1000
Bt EXC 228-FCRRS 503915 058/ 2020 1,000 1500 2000 93 1490 2,000 L00dx - 12823 1000
BE2 SXC 224-PCRRI 505975 050472024 1000 1500 2000 1,001 1495 L39T 0995+ 2616 1000
B3 s 226-PCKA3 St1a32 05/04/2024 1,000 1,500 2000 993 1,508 1399 1,014 = 30715 0999
B SKC 2T0-PTNFD 50302 DD 2020 1,000 L300 21000 1,000 1093 Lear 0986 + 13,991 1000
BES KT 278 PCHAD 508310 (/2020 1,000 1,500 2,000 1,003 1,500 2003 1.006x - 12021 1000
BEd SKC 228-PCRRS 505861 08/04/2024 1,000 1,500 2000 1,004 1,439 L0 0.888x + LGTTS 1900
BET SKC 218-PCARY B0E205 O/ Da 2028 1,000 350D 2000 war 1,506 2003 1008 - 9094 1000
BES SHE 228-PCAFS 505872 D4/T/ 2028 1,000 3,500 2000 1,009 1,830 1597 09524 + TA25 1000
BEs SHC 229-POARS 508375 DA/ DA/ 2028 1,000 1,500 2,000 1005 1500 1598 1,004x - 13832 0999
Ao EKC 224-PCRRS 510623 0874/ 2024 1,000 1500 2,000 095 1491 1996 L000x - 4938 1000
ATL SHC 278-PONRG 08367 09708/ 2028 1,000 1500 2,000 w36 1,500 2,000 1012 - 21572 0.99%
B2 SKC 223-PONRS 505977 09/0e 2028 1,000 3,500 2000 1,001 1,500 1995 0F% + 5T 1000
BYS SHC 228-PCNF3 512606 04/0a/2024 1,000 1,500 2,000 1,002 1459 2002 LO0Tx - 12671 1000
IC) 5K 228-PCHRI 505993 04/pasa02a 1,000 1,500 2,000 985 1455 1,950 1005 ~ 9587 100
8BTS SKC 228-PONEE SO9E20 05/T4/2024 1,000 1,500 2,000 ] 1497 1,003 0957 1.832 LOo0
B8 SKC 223-PCXRS 509811 05/0a2024 1,000 1,500 2,000 052 107 2,000 008 - 17753 Lo
BT =T 229-PCHR3 50B301 05042024 1,000 1,500 2,000 1,004 1499 2,001 1010 - 15.743 )
T8 SKC 224-PIVRS 510677 08/04/2024 1,000 1,500 2,000 957 1,508 2,001 1013~ 27321 [EE]
B73 SKC 228-PLARS 510920 awnasaned 1000 1,500 Z000 995 1095 1953 1.000: - 4,702 1000
Calibrated by ; Approved by :
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Personal Purmnp Calibration Report

Calibration Mathod : Dry Cal Primary Flowmeter

Model : Defender 510-H

SN 1 136164

Environmental Conditions

Temperature 25 i 3 -
Pressure 1010 = 15 mmbar
Parsonal Pump Data Caliration Data
Flaw Rate (mifmin)
Meo. | Brand Model Serlal Mo. Data Setting Actual (O std) A R . S
1 2 3 1 2 3 ¥ i
EBQ SKC 220-PCXR3 a04z68 09/04/2020 1,000 1,500 2,000 1,003 1,501 2104 1013 - 23428 0399
B2l SHC 220-PCHR3 S034E0 Od/od 2020 1,000 1,500 2,000 998 Lagg 2003 1.015x - 30,384 0999
BEZ HC 224-PCHRY 505673 0432020 1,000 1500 2,000 995 1496 1998 101X - 5.105 100
B33 SKC 2N-POIERY 510788 08/0/2020 1,000 1,800 2000 1,012 1499 2004 1.002% - 7,135 0993
284 SKC 224-POARA 50R333 08/04/2024 L1000 1,500 2,000 998 1,50 1,990 0991x + 5.599 1000
BE5 SKC 220-POIR3 505757 09/04/2024 1,000 1,500 a0an 993 1,503 2,000 1008« - 16395 1000
8BS SKC 22-PONF3 512625 0a/04/20240 1000 1,500 2,000 101 1501 2002 1.000x + 0.072 0899
BE7 SKC 283-POF3 508324 04/04/2024 1000 1,500 2,000 998 14935 2001 1003 -02738 1003
Beg SKC 228-PCHAS SOB30T DA/ P02 1,000 1.500 2,000 997 1.500 1594 D5%6x + 3007 1.000
Bas SKC 224-POIRS SO0E60 oa/na/2020 1,000 1.500 2,000 1,001 L5431 2006 1011 - 17474 1000
ES0 Sk 220-PCXR3 S0B156 0BA0a/2024 1,000 1.500 2000 97 1510 2001 1.008x - BE14 1.000
Bo1 SKE E20-PLHRS 510919 Dd/0as 2024 1,000 1,500 2,000 1,001 1,502 1598 0993 + 7 522 1003
B2 SKC 224-PLXER 510987 Da,00/2024 1000 1,500 2,000 1,000 L5304 2000 1.001x - .B58 L0
B93 SKC 220-FOXA 509845 {80a/2020 LG00 1.500 2,000 998 1495 2003 1.007x - 13369 1000
Bpa SKLC E28-PLXAR ALZTETL 08/0g/2028 1K 1,500 2000 1,001 1501 2004 1008 - 19,942 0959
B95 SKC ‘226-PCXAB A127921 08/00/2004 1500 1,500 2,000 995 15448 2/a5 10i6x - 31417 0399
ES6 SKC 220-PCHAB AL2TIAZ OB 2024 1,000 1,500 2,000 959 1,500 2000 L0033 -5.115 1000
E97 GKC #20-PCXAR A1ZTR55 Ge/00/2008 1,000 1,500 2,000 1004 1,502 2005 Lok -20422 0399
By SKC 220-PCXAB 127956 GB0A2028 1,000 1,500 2,000 955 1,496 200 1004 ~ 9.122 1000
Callbrated by : Approved by :
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)

| Calibratiory Methad : Dry Cal Primary Flowmeter | L
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Rotameter Calibration Repart (For Personal Pump Low Flow Adjust)

Model : Defender 510-H S/N ;136164 —l Calibration Methed ¢ Dry Cal Brimary Flowmater | odel : Defander 510-H SN ¢ 136164 ]
Calibration Data
Rotameter Data Calibration Data Rotzmeter Data Calibration Data
Figi e i) Value From Calibration Curve Fo fam inpmind Value From Callbration Curve
Mo, Brand Madel Date Flow Rate (Reading) Actual (Q std.) o, Brand Modal Date Flow Rate (Reading) Actual (Q std.)
t 2 3 1 2 3 ¥ R 1 z 3 1 2 3 ¥ R
HED1 Dviyer WEB-65 0440172028 500 1000 2.000 5065 9911 1974.3 0,585+ 5.256 1.000 L0t Dwsyer VFA-ZL da/0Lsa02a 50 100 200 01 985 1985 0.584x 4 0884 1.000
HB02 Duwyer VFB-65 0470142020 500 1000 2.000 4967 9978 1986.1 D590 + 8.509 1.000 LEOZ Dwyer WFA-2L A/ 50 100 200 B 953 1987 39 7x + 0,603 0.95%
HE03 DOver VFB-65 0412024 500 1,000 2.000 976 9868 20056 1.00dx - 14177 0959 B3 Ovayar VFA21 o202 s0 100 200 s 982 1983 100N - 1750 1.000
HBo Chiyer WFB-65 0EL/Z024 500 1,000 2,000 5016 9987 2006.5 0.597x - 0,777 1.000 L-B04 Owyer VFA-21 G102 2 \do 200 P 1024 2005 101 1% - 0502 1,000
H-BG5 Dwyer WEB-65 o5/01/2024 500 1,000 2,000 500.4 9973 19743 0980+ 21,602 0959 L-BO5 Dwyer VFA-21 05/01/2020 =0 100 200 55 CET 2008 0.599x + 0.948 (TR
H-B& Dviyer VFB-63 05/01/2028 500 1,000 2000 5049 594.8 1080.0 1.00%: - 5213 1000 805 tveyer VFA-21 05012020 50 o 200 505 950 2023 L.010% - 0,360 1.000
H-BOT Diveyver WFB-65 G3/01/2029 500 1,000 2000 5024 950.6 20087 1.001% - 0,955 1050 LT Dveyer VFA-21 Hi/01/2020 50 100 200 495 1003 2001 1013 - 1.486 1.000
H-BOE Dwveyer WFB-65 04/01/2024 508) 1,005 2000 4997 99E.7 1979.6 0006 + 3580 0599 L-8o8 Dvryer VFA-21 DA/2028 50 100 200 07 1012 1993 100 + 0.298 1.000
H-B09 Drvayer VFB-65 04/0172028 500 1,000 2,000 5084 10043 2010.7 0,993 + 13,598 1.000 La0D Dyeyer VFA21 0470172024 5 100 200 e () 2002 0992+ 1365 1.000
HE10 Dwiyer WFB-65 030172024 500 1,000 2,000 49R.2 FEERY 009.2 0026 + 5,860 1.000 LBi0 Dnyer WEA-21 Sarmenzd =0 100 200 0.7 9BS5 0332 0596 + 1,338 0999
Calibrated by : Approved by : Callbrated by : Approved by :
(M Adiul Cangkiom) I (M Adtul tangklom) T |
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Rotameter Calibration Repart (For Personal Pump High Flow Adjust)
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Calibration Methaod : Dry Cal Primary Flowmater | l

Model : Defender 510-H

SNz 136164 l

Calibration Data

Rotarmeter Data Calloration Data
Flow Rate (mil/min)
Value From Calibration Curve
N, Brand Model Date Flow Rate (Reading) Actual (0 std,)
1 2 3 1 2 3 ¥ W
HA01 Dwyer VFB-65 08/00/2024 500 1,000 2000 043 5521 19768 0.591x 4 6353 1000
H-802 Chwymr VFB-65 0070472024 500 1,000 2,000 1565 986 1996.7 0995 + 4.267 1000
HB03 Dwyer VFB-65 05/00/2020 500 1,000 2000 1556 9914 20110 1003 - 12161 0599
H-B04 Dwyar VP05 08/04/2024 500 1,000 2,000 5004 16004 20083 0998 - 1566 1.000
H-B0% Dwiyer VF-£5 0B/4/2024 500 1,000 2,000 5025 995.5 15745 0.979% + 28520 0999
H-B0E Cviyar V65 0470472020 500 1,000 2,000 5087 996.0 1984.4 1.005% - 6.145 1.000
H-B07 Droiyrar VFE-65 0570472028 300 1,000 2,000 5022 992.8 20171 1.000x - 0160 1,000
H-B08 Dwar VFE-65 04/04/202% 500 1,000 2,000 500.3 10007 | 19802 0,595 + 5.203 0.999
H-BO% Doyar WFB-65 05/04/2026 500 1,000 2000 5033 10050 20113 0,990 + 13,308 1.000
H-B10 Cveyer VFB-65 8/00/2024 500 100 2.000 198.2 100L7 | 20068 0995 + 5854 1030
Callbrated by : Approved by :
(MrAdul Dangklom) * ]
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| Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

| Callbration Method : Dry Cal Primary Flowmeter | | Madel : Deferder 510-H SN 136164

Fotameter Data Calloration Data
Flow Rate (mi/min)
Value Fram Callbration Curve
Na. Brand Model Date Flow Rate (Reading) Actual (O std.)
1 2 3 1 2 3 y [
L-BOt Dwyer VEAALL 0B/04/2024 50 100 200 07 985 199.3 0.587x + 1,039 1000
L-B02 Dwyer VFA-Z1 04/04/ 2024 50 100 200 502 988 1983 0.998x + 0150 0.599
L-B03 Dypeer VFA-21 05/04/2020 50 100 200 5 9E8 1979 1.012x - 1,915 LU0
L-804 Chwyar VFA-21 o4/04/2024 50 100 200 10146 2015 1.010x - 0036 1,000
L-BO5 Dhwyer WFA-Z1 OBA0G 2020 50 100 200 95.0 o) B 0.998x + 0.599% 1000
L-B0§ Dwyer VFA-21 o4/0d/2028 50 100 200 501 954 027 101y - 0,82 1.400
L-BO7 Dwyer VFA-21 050072020 50 10c 200 S0.3 959 005 1,009 - 0861 1.000
L-BOE DOwyer VFA-ZL 0470472024 50 100 200 506 1408 1589 1002%- 0182 1.000
L-BO% Dweper VFA-21 o9/0ar2024 S0 100 200 954 006 099 Tx +07TH 1.000
L3102 Dwyer ¥FA-21 O8/0A/2024 50 ) 200 510 385 025 0.556% + 1702 0.59%
Calibrated by : Approved by :
{MrAdul Dangelom)
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CERTIFICATE No : 23M2441
REFERENCE No : 6847]-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE: | OF2

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

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

: 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
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Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com
CERTIFICATE No : 23M2441 PAGE :20F2
Calibration Report
EQUIPMENT 3 DIGITAL BALANCE MODEL i XS105DU
MANUFACTURER 3 METTLER TOLEDO S/N ! 11264225905
ID No H BA 05/50 RECEIVED DATE i 10-Mar-23
AIR PRESSURE : 1010mbar = 1mbar CALIBRATION DATE  : 10-Mar-23
AMBIENT TEMPERATURE DGR RELATIVE HUMIDITY : 49 9%RH = 10.% RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

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

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

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

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

o Ld

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 ™ mrosrmm o s
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 SERA
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CERTIEICATE No : 24M2227 PAGE: 1 OF 2
REFERENCE No : 72448-1

Certificate of Calibration

EQUIPMENT H DIGITAL BALANCE
MANUFACTURER 2 METTLER TOLEDO

MODEL 1 XS105DU

SERIAL No : 1126422005

ID No g BAO5/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO,, LTD.

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

CALIBRATED BY H ATSAWIN Y.
CALIBRATION DATE $ 08-Mar-24
APPROVED BY -

ISSUED DATE z 14-Mar-24
RECEIVED DATE : 08-Mar-24

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

F-GO10 REV 03

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

www.qealibration.com

CERTIFICATE No : 24M2227 PAGE20F2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL £ XS105DU
MANUFACTURER H METTLER TOLEDO SN $ 1126422905

11} No H BAOS5/50 RECEIVED DATE c (8-Muar-24

AIR PRESSURE £ 101 Ombar + 1mbar CALIBRATION DATE (18-Mar-24
AMBIENT TEMPERATURE t 25 E126 RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 M23020138 02-Feh-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

e

. THIS CERTIFICATE I8 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

|. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000055 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ &)
0.00 0.00000 0.00000 0.000065
.02 0.02001 -0.00001 0.000065
0.10 010002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1,00 1.00003 -0.00003 0.000066
2,00 200001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50,00 50,0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING ()
1 50.0000
3N 4 2 50.0000
3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT



Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)

| B

PerkinElmer’

Component List

Company Name: S.P.S. Consulting Service Co.,Ltd
(Instru ::::ef:cation)- 7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
" | Bangkok, 10900.
Serial Number: 648N4050804 PM Number: 10f2
Cystcmer Name Ms. Naruecha Telephone NA
(if applicable): Number:
Service Engineer |\ i kitcharoenkeat | SCRVic® Order |0 1850714
Name: Number:
Next PM Due
Date PM Performed:
(DD-MMM-YYYY) 22-Feb-2023 Date: 22-Aug-2023
(DD-MMM-YYYY)
Part Number Release Publication Date ' )
TH09370064 c March 2013 PerkinElmer’
Scope

The purpose of this PM is to ensure the continued functionality of the Turbomass/Clarus
M S SQ8 MS by inspecting and replacing any worn or damaged parts. This service should only be
performed by a trained representative of PerkinElmer. The customer should save their method before
the PM begins.

General Instructions:

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

Copyright Information

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

2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other
trademarks and registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are
depicted herein are the property of their respective owners. Except as specifically set forth in its
terms and conditions of sale, PerkinElImer makes no warranty of any kind with regard to
this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose. PerkinElmer shall not be liable for incidental or consequential
damages in connection with the furnishing or use of this document.

Component / . Software X .
Specific Model Serial # Vst Configuration Notes
Clarus680 680514042502 TotalchromGé
Clarus SQ8 648N4050804 Turbomass Gé
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MM/YY)
N/A
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial # Due Date
applicable) (MM/YY)
N/A
Additional Reagents and Standards Required for PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MM/YY)
N/A
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PerkinElmer’

Procedure Checklist

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

General:

SESESESEN

Columntype _ ElteSms

T mimin.

Carrier gas flow rate
Review the instrument performance with the customer and document any recent problems.
Inspect the customer log book and make any appropriate PM entries.

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

EREENEE

[NESESEN

Inspect and clean all fans and filters.

Check the level of FC-43 calibration compound in reference gas bulb and fill if necessary.
Change the oil in the fore pump.

Inspect cartridge in fore pump vacuum filter; replace adsorbent bead if necessary.
Replace the exhaust vapor mist filter on the fore pump.

Remove and clean the ion source assembly. Use the Insulator Replacement Kit and/or Optics
Replacement Kit if necessary

Replace the filament.

Remove and clean the pre-quad rods.

Observe Wide Range Gauge pressure; clean/adjust if required.

Inspect and clean as needed all PC boards and bottom inside of MS chassis.

Electrical:

Check head amp offset. Adjust if necessary for proper value (Service Manual ).

Operational Tests:

NI

Vacuum pressure.
Air/water leak check
AutoTune and mass calibration.

Make a Chromatographic injection to verify peak shape and integrity only (not meant for sensitivity
test).

| B

PerkinElmer’

PC Maintenance:
Delete all unnecessary temporary files.

Empty deleted files from recycle bin.
Perform hard drive defragmentation.

Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand.

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Turbomass/ Clarus Mass/ SQ8 have been completed.

This Turbomass/ClarusMS/SQ8  Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative Date:

Monchai Kitcharoenkeat 22-Feb-2023
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
22-Feb-2023
(DD-MMM-YYYY)




Turbomass/Clarus Mass/ SQ8 MS Preventive Maintenance (PM)

| B

Company Name: S.P.S. Consulting Service Co.,Ltd
Address
- | 7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
{Instrument Location): Bangkok, 10900,
Serial Number: 64BN4050804 PM Number: 10f2
Customer Name Telephone
{if applicable): Ms. Naruecha Number: NA
Service Engineer |y, i Kitcharoenkeat | Sorice Order | e o760603
Name: Number:
N Next PM Due
Dat'in':;mhf'hﬁ"f°")"°d- 22-Feb-2024 Date: 22-Aug-2024
(DD-MMM-YYYY)
Part Number Release Publication Date ' )
THO9370064 C March 2013 PerkinElmer’
Scope

The purpose of this PM is to ensure the continued functionality of the Turbomass/ Clarus
M5 508 M5 byinspecting 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 PW 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
andior 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 containg 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
intoany language without the prior, writken permission of PerkinElmer, Inc Copyright &

2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other
trademarks and registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are
depicted herein are the property of their respective owners. Except as specifically set forth in its
terms and conditions of sale, PerkinElmer makes no warranty of any kind with regard to
this document, including, but not limited to, the implied warranties of merchantahility and
fithess for a particular purpose. PerkinElmer shall not be liable for incidental or consequential
damages in connection with the furnishing or use of this document.

PerkinEimer’
Component List
Component / . Software . .
Specific Model Serial ¥ Version Configuration Notes
Clarusg80 BADS 14042502 Totalchromﬁ& PSS PSS FID
Clarus S8 B48M4050804 Turbcmass Gﬁ
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMAYY)
Mid
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial ¥ Due Date
applicable) (MMAYY)
[N

Additional Reagents and Standards Required for PM

Part Number Expiration
(if Description Cuantity Batch/Lot # Date
applicable) {MMYY)
N
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PerkinEimer’

Procedure Checklist
Use { x ) to check off those steps in the checklist that have been completed.
General:
Column type Elite 624 .

1 mimin.

Carrier gas flow rate
Raview the instrument performance with the customer and document any recent problems.

Inspect the customer log bock and make any appropriate PR entries.

EEEEN

Check incoming AC line voltage for proper levels and grounding.

Mechanical:

Inspect and clean all fans and filters.

Check the level of FC-43 calibration compound in reference gas bulb and fill if necessary.
Change the il in the fore pump.

Inspect cartridge in fore pump vacuum filter; replace adsorbent bead if necessary.
Replace the exhaust vapor mist filter on the fore pump.

SESENESESES|

Remove and clean the ion source assembly. Use the Insulator Replacement Kit and/or Optics
Replacement Kit if necessary

Replace the filament.
Remowve and clean the pre-quad rods.
Observe Wide Range Gauge pressure; clean/adjust if required.

HEE-

Inspect and clean as neaded all PC boards and bottom inside of MS chassis.

Electrical:
Check head amp offset. Adjust if necessary for proper value (Service Manual .

Operational Tests:

Yacuum pressure.

Adrfwater leak check

AutcTune and mass calibration.

NS NI

IMake a Chromatographic injection to verify peak shape and integrity only {not meant for sensitivity
test).

| B

PerkinEimer’

PC Maintenance:

Delete all unnecessary temporary files.
Empty deleted files from recycle bin.
Perform hard drive defragmentation.

Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand.

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Turbomass/ Clarus Mass/ SQ8 have been completed.

This Turbomass/ClarusM5/SQ8  Pass the preventive maintenance.
Review of Preventive Maintenance:
Authorized PerkinElmer Representative Date:
Monchai Kitcharoenkeat 22-Feb-2024
{DD-MMM-YYYY
Authorized Customer Representative: Date:
22-Feb-2024
{DO-MMMAYYYY
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NSC-TISI-TIS 17025

AATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267

CALIBRATION CERTIFICATE

Submitted by : 8.P.S.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

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

Model 12127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A 5/N 122037.

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

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

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

5, Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P 5/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

The information on actual réading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 22 Feb. 2024

Date of Calibration 4 Mar. 2024 1

= NSC-TISIFTIS 17025
AYTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 109/0267

Request No. 21-67/0304

The reported expanded uncertainty is based upon a standard unceriainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20p1Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 S +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included. TR
Calibrated by : Approved by : an

S

(Mr.Weerachai Decchaiyae)

- :
Electrical anﬂﬂ&m“‘ds Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011267022200795001
End of Certificate 2/2

4 Mar. 2024
5 Mar. 2024

Date of Calibration

Date of Issue

The results relate only to the itemns tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s obtalned from the governor of TISTR,

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambion Khlong Ha, Amphioe Khlong Luang, 5ol 10, Bangpoo Industrial Estate, Sukhurnvit Road, 186 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muane, Changwat Sarmudprakan 10280, Thalland  Thaitand

Tel. (66) 0 2577 9000 Tel. (66) O 2323 1672-80 ext. 115, 116 Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66} 0 25T B592

E-miail : rurmpaigtistr.orth Websitewaww tistr orth E-mail : mtcatistrorth E-mail ; sumaleagtistrorth

The results relate only to the items tested/catibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s abtained from the govemor af TISTR

FM.BLMTC.002 Rev.8

Head Office Office/Laboratory Office

35 Mu 3 Tarmbon Knhlong Ha, Amphoe KMong Luang, 5ol 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahoryothin Read, Chatuchak, 8anekok 10900,
Changwat Pathumthani 12120, Thaitand Amphos Muane, Changwat Samutprakan 10280, Thalland  Thaitand

Tel (66) 0 2577 9000 Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Faw. (66) 0 2579 8592

E-mail - rumpaigtiste.or th Websiteswww tistror.th E-mail : micatistrorth E-mail - surnaleeg@tistrorth
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Noise B_095/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand [ ACO Number | AC 03/56 |
Muodel I 2127 Serial No. [ 130006 I
Calibration Range | 94 dB, 1000 Hz Last Calibration | 04 March 2024 J
Due Date | 04 March 2025 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-B13 ACO B236 00152084 02 Apnl 2024 93.9 93.9
ACO-B16 ACO 6236 00172039 02 April 2024 94.0 9:39
 ACO-B18 ACO 6236 00172048 02 April 2024 " 940 93.9
ACD-B286 ACF 6236 - 00182007 02 April 2024 94.0 93.9
ACO-B27 ACO 6236 00182008 i 02 April 2024 ] 93.9 93.9
A(.T(-_;—B:E ACO . 6236 00182015 02 April 2024 93.9 . 93.9
ACO-B37 | ACO 6236 | 00192028 02 April 2024 94.0 03.9
ACO-B40 _}(C'_l} B236 00192031 02 April 2024 | 93.9 83.9
Acoustic Certified Value : Thailund Institute of Scientific und Technological Research (TISTR) 93.85 + 0.10 dB

Calibrated by :
(Mr. Adul Dangklom )

Approved by




