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Total Suspended Particulate (TSP)

Sulfur Dioxide (SO,)

High Volume Air Sampler
No. B02, B34, B40
Gas Sampler Box No. B09, B10, B11

Digital Balance

Spectrophotometer

Nitrogen Dioxide (NO,)

NO2 Analyzer No. B05, B13, B21

NO2 Analyzer No. B05, B13, B21

Acetaldehyde

1,4-Dioxane

Flow Meter

Flow Meter

GC/MS
GC/MS
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Particulate

Oxides of Nitrogen
Carbon Monoxide

Console No. BO4

Pitot Tube No. B35

Vacuum Gauge

Personal Pump SKC No. B89
Rotameter H-BO8

Digital Balance

Spectrophotometer
CO Analyzer No. BO1

Sulfur Dioxide

Personal Pump SKC No. B59
Rotameter H-B08

Digital Balance

Total VOC Personal Pump SKC No. B89 VOC Analyzer No. BO1
Rotameter No. H-B08
Acetaldehyde Personal Pump SKC No. B59 GC/FID
Rotameter No. H-B08
szaudesluussenia
Leq 24 hr, Loy Loo Acoustic Calibrator -
Sound Level Meter
ACO No. B34, B37, B40, B4l
CR-B01, BO9
ﬂ]mmwﬁflﬁaau
pH - pH Meter
Temperature - Liquid in Glass Thermometer

Total Suspended Solids

Digital Balance

BODs - BOD Analyzer
COoD - COD Reactor
Grease & Oil - Digital Balance
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pH
Total Suspended Solids

pH Meter
Digital Balance

BODs
COD
Grease & Oil

BOD Analyzer
COD Reactor
Digital Balance

qmmwmmﬂiuﬁmuﬂsmaums

losziny Ethylene Glycol (EG)

losziny Acetaldehyde

Personal Pump SKC No. B13, B30,
B36, B67

Rotameter No. H-B06, B10
Personal Pump SKC No. B01, BO5,
B15, B47, B49, B52, B54, B55, B59,
B64, B8O, B84

Rotameter No. L- B06, B10

GC/FID

GC/FID

szaudesludanudsenaunis

Leq 8 hr

Acoustic Calibrator

Sound Level Meter

ACO No. B18, B29, B33, B36, B41,
B43
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Madel : TE 50254 S 2 3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower Mo, e Actual Flowrate {lt".-'min} R
BO1 B0 01/02/2024 y=1.224x-3.492 0.998
BO2 BOZ2 01/02/2024 yv=1.143x+1.630 0.999
BOA BO32 01,0272024 y=1.160x-2.783 1.000
B4 B4 02s02+2024 v =1.25Tx-5.884 0.997
BOs BOs 03s02/2024 ¥y =1.861x-T.128 0.999
Boe BO& 02:02,2024 y = 1.245x-8.024 0.999
BOT BO7 03/02:2024 ¥y = 1.209x-6.026 0.997
B0a BOB 020272024 y = 1.239x-5.848 0.987
BOg BOA 02/02/8024 ¥y = 1.244x-5.247 0.997
BLO B10 D2/02/72024 ¥ = 1.1653x+0.064 0.998
Bl1 B11 0170272024 y=1.110x-1.064 1.000
B12 B12 D3/0E/2024 ¥ =1.287%x-6.093 0.999
B13 B13 01 /02,2024 ¥ = 1.286x-7.460 1.000
Bl4 B14 02Z/02/2024 ¥ = 1.220x-5.086 0,938
B16 Bl5 D2/02/2024 y=1.150x-1.264 0.999
Bl6 Bla& 03/02/2024 y=1.177x-3.231 0.996
B17 B17 02/02/2024 ¥y = 1.235x-5.039 0,999
B18 B18 03,02/2024 y =1.210x-5.028 0,998
B19 B19 03/02/2024 y = 1.216x-T.087 0.998
B20 B20 02/02/2024 ¥y o= 1.204x-4.119 0.996
B21 B21 02/02/,2024 ¥ = 1.190x-4.960 0.999
B22 B22 02/02,2024 ¥y = 1.208x-7.133 0.996
B23 B2a 01s02,2024 y = 1.21Tx-4.085 0.998
B24 BE4 01/02,2024 ¥ =1.145x-2.502 1.000
B25 B25 D2/0E/2024 ¥ = 1.090x+1.068 0.998
B26 B26 D3s02/2024 y=1.234x-5.483 0.298
B27 B27 01/02/2024 y=1.168x-4.382 0.9980
B28 B25 02s02,2024 y=1.237x-7.988 0.9940
B29 B2a DE/DE 2024 ¥ =1.186x-2.530 0.996
Bao Bao DE/D2r2024 y=1.212x-4.090 0.997
B3l B3l 02/02/2024 y=1.196x-4.732 0.999
Bag BEaz 03/02/2024 y = 1.160x-0.802 0.996
Baa Baa 03/02/2024 ¥ =1.808x-2.954 0.996
Bad Ba4 02/02/2024 y=1.221x-5.796 1.000
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High Volume Air Sampler Calibration Report
Calibration Method : Multipoint Orifice Flow Transfer Standard Muodel : TE 50254 BN 1 3611
Calibration Data
High Volume Alr Sampler Data Calibration Daia
Recorder No. Elower Mo, Drate Actual Flowrate (rl"fmln} ]-{E
B35 B3G5 02s02,2024 y=1.188x-3.435 0.996
B36 B36 01/,02/2024 y=1.201x~-4.036 0,999
Ba7 B37 01/02/,2024 y=1.196x-2.671 0.998
B38 B38 02/02,2024 y=1,232x-6.552 0.897
Bag B39 03s02,2024 y=1164x~0.802 0.997
B4 B40 01/02,2024 y=1.285x-6.117 0.9949
B4l B41 02,02,2024 y=1.260x-6.140 0.9949
B42 B42 02022024 y=1.18Tx-3.625 0,999
Bd3 Bd43 01/02,2024 y=1.233x-2.707 0.997
B4 B4 01,02,2024 y=1.202x-3.263 0.996
ko1 RO1 01s02/2024 y=1.214x-4.512 0,999
RO2Z RO2 02/02/2024 y=1.228x-5.522 0,959
RO3 RO3 03,02/,2024 ¥ = 1.204x-5.785 0.999
RD4 RO4 01s02,2024 y= 1.220x~-5.355 0.999
ROE ROS 0170272024 y = 1.190x-5.262 0.997
RO& ROE 02s02,2024 y=1.223x-6.383 0.995
ROT ROT 02/02/2024 y = 1.0B4x+0.5T7 0.999
RO& RO& 01/02/2024 ¥y =1.15Tx-2.531 0.9549
RO9 ROS 01/02/2024 y=1.194x-3.227 0.998
R10D RE10 02s02/2024 y=1.198x~-4.625 0.998
k11 E11 02/02/2024 y=1.143x-2.176 1.000
R12 R12 Q2022024 y=1.165x-4.124 0.998
R13 R13 03s02/,2024 y=1.133x-1.833 0,997
K14 E14 01/02/2024 y=1.216x-3.569 0,995
R15 R15 01/02/2024 y = 1.1Bdx-5.143 0,999
Rla R1& 01/02/2024 y = 1.227x-T7.151 0,999
R1T RI1T 02/02,2024 y=1.181x-3.964 0.996
R1B R18 02s02,2024 y=1.195x-3.915 0.997
R19 R19 03s02/2024 y = 1.215x~-6.609 1.000
R20 R20 0370272024 ¥y = 1.208x-5.309 0.998
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Gas Sampler Box Calibration Report

Calibration Method : Dry Cal Primary Flowmeter Model : Dry Cal DCL-ML /M : 136164

Calibration Data

Gas Sampler Calibration Data

Actual Flow Rate (ml/min)

Setting
Sampling Line A Sampling Line B
Mo, |Rotameter Date (Constant Flow)

; Standard Standard
{ml/min) Marmal Condition Mormal Condition

Condition Condition

BO1 | 2 (a2m) 04/03/2024 200 200.4 199.8 200.7 200.1

BOZ | 2 (azBE) 01/05/2024 200 200.8 200.2 200.4 199.8

BO3 | 2 (agB) 03/03/2024 200 2005 199.9 200.9 200.3
BO4 | z{agm) | 040372024 200 2009

200.3 200.8 200.2

BO5 | 2z (A&E) U2/05/2024 200 200.5 199.9 200.5

BO6 | 2 (a&B) 02/03/2024 200 200.8 200.2 200.7 | 200.1
BOT | 2 (a&B) 01/03/2024 200 200.6 200.0 200.8 | 200.2

BO8 | 2 (ARR) 04/03/2024 200

BOS 2 [A&B) Da0R/2024 200 200.5 194.9 200.9 | 200.3

B10 | 2 (aap) 0a/U2/2024 200 200.7 200.1 | 200.8 f 200.2

B1l | 2 (azB) 05/03/2024 200 2009 200.3 200.5 1999

Bl2 | 2(agR) 01/03/2024 200 200.5 ' 199.9 200.8 200.2

B13 | 2(asB) 017032024 200 200.4 159 8 00,5

Bi1d 2 (ARE) 04/03/2024

Bl5

Bis 7 [ALE) Q4,/03/2024 00 0 R

200.8 200.2 2006 2000

01/03/2024 0

[
-
el
[55)

B17 :: |: ":"&, I::] 04/053/2024 0 2 "'."‘.. = 1999 2::.;] = 2007
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 03 March 2024 BRAND : API MODEL : 200E
NO. NOX-B05 SERIAL NO. 2284
Calibrator (Dilution System)
Brand : Teleyne Model : TO0E
Last Cal. Date 1 30 October 2023 Serial No. 1 201-S
Reference Standard Gas

Standard Gas : Nitric Oxide (NO) Cylinder No. : ADD726SV
Certified Date 1 05 January 2023 l Expired Date : 05 January 2026 Cylinder Conc. . 48.8 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.4 °c % RH 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96 Dif Analyzer Response Slope
Zero 0 ~8:1% = 0 -
NO Span 400 399.9 -0.025 400.0 1.007
NO, Span 400 400.1 0.025 400.0 1.010

API Model 200E NO, Analyzer Check List

Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 508 cc/min 500 = 50
OZONE FLOW 79 ce/min 80 = 15
PMT 103.3 mV -20 - 150
AZERO 94.1 mV -20 - 150
HVPS 672 v 420 - 900 constant
RCELL TEMP 50.3 °c 50 £ 1
BOX TEMP 29.1 °c 8 - 48
PMT TEMP 7.2 %c (=c
MOLY TEMP 314.9 % 315 & 5
RCELL PRESS 8.4 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 ~ 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOy Span Conc 400 PPB 20 - 20,000
NO Slope 1.007 = 1.0 = 0.3
NO, Slope 1.010 - 1.0 = 0.3
NO Offset 1.4 mV -20 to +150
NO, Offset 0.9 mV -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE . 03 March 2024 BRAND : API MODEL : 200A

NO. NOX-B13 SERIAL NO. 1983

Calibrator (Dilution System)

Brand . Teledyne Model :T00E

Last Cal. Date . 30 October 2023 Serial No. :201-S
Reference Standard Gas

Standard Gas : Nitric Oxide (NO) Cylinder No. : AO07268V

Certified Date 1 05 January 2023 I Expired Date : 05 January 2026 Cylinder Cone. . 48.8 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.4 2re % RH 49

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 -0.10 = 0 =
NO Span 400 399.7 -0.075 400.0 1.005
NO, Span 400 399.9 -0.025 400.0 1.008
API Model 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 505 cc/min 500 + 50
OZONE FLOW 78 cc/min 80 = 15
PMT 103.0 mV -20 - 150
AZERO 93.8 mV -20 - 150
HVPS 674 V 420 - 900 constant
RCELL TEMP 50.1 “c 50 £ 1
BOX TEMP 29.3 ‘e 8 - 48
PMT TEMP 7.0 °c T+ 2
MOLY TEMP 314.7 °c 315 + 5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.005 = 1.0 = 0.3
NOy Slope 1.008 = 1.0 £ 0.3
NO Offset 1.1 mV -20 to +150
NO, Offset 0.7 : mV -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 03 March 2024 BRAND : APL MODEL : TML-41M
NO. NOX-B21 SERTAL NO. NO02374
Calibrator (Dilution System)
Brand . Teledyne Maodel : T00E
Last Cal. Date : 30 October 2023 Serial No. : 201-S

Reference Standard Gas

Standard Gas
Certified Date

: Nitric Oxide (NO)
: 05 January 2023

Cylinder No.  ADOT26SV

1 48.8 ppm

| Expired Date 1 05 January 2026

CALIBRATING CONDITION

Cylinder Conc.

Pressure 1011 mmbar Temp. 24.4 °¢ % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.10 = 0 =
NO Span 400 400.1 0.025 400.0 1.009
NO,, Span 400 400.2 0.050 400.0 1.012
API Model TML-41M NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 507 cc/min 500 + 50
OZONE FLOW 78 ce/min 80 = 15
PMT 102.9 mV -20 - 150
AZERO 93.7 mV -20 - 150
HVPS 670 A4 420 - 900 constant
RCELL TEMP 50.5 B 50 £ 1
BOX TEMP 29.2 % 8 - 48
PMT TEMP 7.4 °c T2
MOLY TEMP 315.3 °c g5+ 4
RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.009 = 1.0 £ 0.3
NO,, Slope 1.012 = 1.0 £ 0.3
NO Offset 1.6 mV -20 to +150
NO, Offset 1.0 mV -20to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
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Certificate of Calibration

Certificate Number : SPRZ3050422-1 Page: 1 of 3

Customer 5. P.5 CONSULTING SERVICE CO., LTD.
7 Soi Phahalyothin 24 Phaholyothin Read., Jompol, Chatuchak,

Bangkok 10900

Equipment Name :  Mass Flow Meter
Manufacturer : Dwyer

Model i GME-2101

Serial Number COMAA

ID. Number . MF01/51

Environmental Conditions

Ambient Temperature niee o e R Received Date . 26 May 2023
Relative Humidity r 50% T 15% Calibration Date 1 29 May 2023
Location of Calibration . In-Lab Recommend Due Date 1 29 May 2024
Calibration Procedure : SP-CPM-04-13 Date of Issue ¢ 30 May 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, Mational metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the itern pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

The calibration cerificate shall not be reproduced except in fullwithout written approval of SF Metrology

System [Thailand).

Calibrated by : MrJirasak Pumbut Approved by

Calipration Officer { Mr.Prayoon Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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CERTIFICATE No : 24M2227 PAGE: 1 DE2

REFERENCE No : 72448-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No 3 1126422905

ID No 5 BAOS/50

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 08-Mar-24

APPROVED BY

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

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

F-GO10 REV 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 24M2227 PAGE:ZOF2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL Z X5105DU
MANUFACTURER H METTLER TOLEDO SN H 1126422505

1D No . BAQGS/50) RECEIVED DATE z 08-Mar-24

AIR PRESSURE H 101 0mbar £ 1mbar CALIBRATION DATE (18-Mar-24
AMBIENT TEMPERATURE 3 e e ] [ RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERC 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 Mo CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 (2-Feh-25
2) STANDARD WEIGHT E2 15843 M23020145 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 IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAL OF WEIGHTS&MEASURES
RESULT OF CALIBRATION - WITHOUT ADIUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

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

th fa ta

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000065
0.02 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 3.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
30,00 50.0000 0.0000 0.00013
100.00 1000001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER. LOADING ERROR
POINT READING (g)
1 30,0000
] 1 4 2 30.0000
3 50.0000
3 5 4 30,0000
k. 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




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND, MSC-TISI-TIS 17025
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Cert. No. : SP23016
Pages 10f3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

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

Approved by :

( 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
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ass0cCciates

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Method :

Cert. No.
Job No.
Pages

: SP23016
: VC6oSPO014
:20f3

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

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

Condition of this result of calibration :

1. Certified reference materials

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liguid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28012 106905 02/11/2024
Neutral density filter RM-1N2ZN3N 13877 106918 03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
Potassium lodide solution - EI-0701-001 CI-0090-22 08/04/2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology NIST.
Result of calibration : Wavelength Accuracy
(Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) {nm}) {nm) £ (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.3 0.0 0.16 2,00
RM-HL 467.82 468.0 0.18 0.16 2.00
536.56 536.6 0.04 0.16 2.00
640.50 640.4 -0.10) 0.16 2.00
740,09 740.0 -0.09 016 2.00
P 864.94 865.0 0.06 0.16 2,00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ket CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VCoe6SP0014
Pages :3of3
Result of calibration : Photometric Accuracy
(Without adjustment)

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

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

29360 1.0 1.0517 1.0564 0.0047 0.0031 2.00

o 440.0 20014 0.7 0.7445 0.7460 0.0015 0.0032 2.00

= 20381 0.5 0.5416 0.5429 0.0013 0.0032 2.00

- 20360 1.0 0.9821 09849 00028  0.0030 2.00

a 546.1 20914 0.7 0.6961 0.6961 0.0000 0.0030 2.00

_.E' 209381 0.5 0.5073 0.5073 0.0000 0.0030 2.00

E 29360 1.0 1.0222 1.0244 0.0022 (LOO30 2.00

E 590.0 29914 0.7 0.7237 0.7234 -0.0003 0.0030 2.00

- 29381 0.5 0.5361 05360  -0.0001  0.0031 2.00

3 29360 1.0 0.9753 09775 00022 0.0030 2.00

635.0 20014 0.7 0.69110 0.6910 0.0000 0.0030 2.00

29381 0.5 0.5211 0.5210 -(.0001 (.0032 2.00

; . . Wavelength Solution Certified UUC* Reading Error Uncertainty k
Material :

{nm) {mg/1) Ahsorbance (A) Absorbance (A) (A) % (A) Factor

E 20 0.2422 0.2462 0.00440 0.0101 2.00

§ 40 0.4866 0.4900 0.0034 0.0115 2.00

E 235.0 60 0.7414 0.7390 -0,0024 0.0068 2.00

E 80 0.9858 0.9871 0.0013 (L0093 2.00

= 100 1.2442 1.2480 0.0038 (LOOR7T 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 §/N 5018141230
Resolution of Wavelength Mode 0.1 nm

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

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS512-04-4-020664




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

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

Address
(Instrument Location):

7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
Bangkok, 10900.

Serial Number: 648N4050804 PM Number: 10f2
Cystomer Name Ms. Naruecha Telephone NA
(if applicable): Number:
Service Engineer Monchai Kitcharoenkeat Service Order WO-02760693
Name: Number:
Next PM Due
Date PM Performed:
(DD-MMM-YYYY) 22-Feb-2024 Date: 22-Aug-2024
(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 Turbom ass/ 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, 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. PerkinEImer shall not be liable for incidental or consequential
damages in connection with the furnishing or use of this document.
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PerkinElmer’
Component List
Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 TotalchromGﬁ PSS,PSS,FID
Clarus SQ8 648N4050804 Turbomass Gﬁ
Atom X US14113002 Tekma Atomé
Parts lists
Parts Included with the PM
Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMIYY)
N/A
Additional Tools Required for PM
Part Number Calibration
(if Description Quantity Serial # Due Date
applicable) (MMIYY)
N/A

Additional Reagents and Standards Required for PM

Part Number Expiration
(if Description Quantity Batch/Lot # Date
applicable) (MMIYY)
N/A
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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

Carrier gas flow rate T mi/min.

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:

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.

NESENEN

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:
Vacuum pressure.

Air/water leak check

AutoTune and mass calibration.

NESENES!

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




| B

PerkinEmer’

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 PerkinEImer Representative Date:

Monchai Kitcharoenkeat 22-Feb-2024
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
22-Feb-2024

(DD-MMM-YYYY)

Turbomass/Clarus MS/SQ8 Preventive Maintenance _
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Console Calibration Report

Calibration Method Critical Orifices

Calibration Data

Console Data Calibration Data

Nao. Serial Mo, Date ¥ AHg, (mmH,0)

g1 1563 01/03/2024 1.003 53038
BO2 ao02514 0a/03/2024 02 49.73

BO3 1503015 02/03/20249 0.997 50.45

BOg Q00066RS 01/03/2024 1.004 4997

BOS Q0007428 02/03/2024 0,995 49.455

R01 1561

ROZ 8002513

RO3 1570 03/03/2024 0.998 49.52

RO BO02519 02/03/2024 1.004 49.58

ROS 1503015 03/03/2024 1.002 50.33

Accept Value of AH, (test) is 48,7 + 6.4 [mmH.0)
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Pitot Tube Calibration Report
Calibration Method Standard Pitot Tube
Calibyration Data
Pitot Tulbe Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
M. Type of Pitot Date
Pitot Side A Side B

B3 5 0.949 010272024 0,584 0.83

BO4 5 0.99 02/02/2024 0.85 .54

BOS 3 (.99 02/02/2024 0.84 {154

BOT 5 0.99 01/02/2024 054 0.85

B 5 0.99 01/02/2024 083 0.84

BOY 5 .99 03/02/2024 .84 (.85

B1l 3 0.99 03/02/2024 0.84 .84
T BlG = 0.99 01022024 (.83 0.84

BIE 5 0,99 020272024 0.84 054

B19 5 (.99 02/02/2024 0.84 .81

B 8 0.99 01/02/2024 0.84 0.85

B24 b (.99 02/02/2024 D85 0.54

B27 5 0.99 01022024 .84 054

B30 5 0.99 02/02/2024 .54 0.83

B3l = 0.99 02/02/2024 0.84 (.85

B33 3 0.99 01/02/2024 .84 084

B35 5 0.99 . 01022024 (.25 (.84

Remark : Accept value of Cp (test) is 0.84 + Q.01




CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

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

CLC

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VACUUM GAUGE

MANUFACTURER - HI-LIGHT

MODEL / TYPE § N/A

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

CLID. NO. ; 212201114

JOB CONTROL NO. : 230725081569
CUSTOMER : S.P.S. CONSULTING SERVICE CO.,LTD.

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

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

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

Calibrated By : Sittipong Pimdee

Calibration Engineer

CALTERATION LABORATORY Lo.LT0.

Approved By : Mongkol Yotsoontorn

Authorized Signatory
31 July 2023

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

to the International System of Units ( SI)

Certificate No. Q23081569

F3-011-04/01-12 page 1 of 3

@clccalibration



CALIBRATION LABORATORY CO.LTD. <.

ANSI National Acereditation Board
ACCREDITED

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 3 ot

H

; £ i
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com Ut ;\\\\‘\? AT
c I_C il DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

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

SERIAL NO. : N/A[64-220066-3]
DATE OF CALIBRATION : 26 July 2023

DUE DATE OF CALIBRATION : 26 July 2024

ENVIRONMENT CONDITIONS :
Temperature : (23% 2)°C Relative Humidity : (55% 10) %RH

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Document Process Calibrator, Fluke Model 741B S/N. 8295020 with Pressure Module Model 700PD5 S/N. 8§9404505.

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

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

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

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

Certificate No. Q23081569

F3-011-04/01-12 page 2 of 3

@clccalibration



CALIBRATION LABORATORY CO.LTD. ¥ péap

e S :2: ; i
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 M ANS1 Nationkl Acoreditating Aoard

‘ R\\_— ACCREDITED
CLC Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com A 4@\\‘\\* D.MEN%'éMW
Accredited ACDM-2814
1S0/1EC 17025
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 Correction ( inHg )
(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 -30.0 0.0 0.0
Uncertainty of measurement + 0.2 inHg
Transmitting fluid : Air.
Technical Note. Conversion factor 1 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.
### End of Certificate ###

Certificate No. Q23081569
F3-011-04/01-12 page 3 of 3

@clccalibration
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter | I Model : Defender 510-H S/ : 138164

Erwironmental Condltions
Temperature 25 3 Y

Pressure i 1010 + 15 mmbar

Personal Pump Data Calibration Data

Flowe Rate l:rnL-"rnin]h

- ‘Value From Calibration Curve
Mo, Bramd Madel Serial No, Date Setting Actual (O sed.) I : ey

i z 3 1 2 3 y R

Bl SKC 262101 03002024 1000 1,500 2,000 o3 1,497 1,908 1002 - 24967 1.000

Bl SkLC i 626166 03012024 L1000 1,500 2000 1,003 1,505 200t 1.009x - 19.803 DG

IS:;'-,_ Sk G129G8 O3A01/ 2020 1O 1,500 e .E ;:;ZC- o8 1,494 2004 1008 = 12,7599 1.000

B4 Sk i E02504 04/01/2020 1,000 1,500 2000 1,000 1,502 “EI-‘;?.:- 0.229 1.000
BOS SKC 230-PCYRA G12483 04002024 1,000 1500 | 2000 1,003
El6 230-PCXAL 262188 Z.I-.C Z‘:_' 2000 1,002
& IEIEI.'E".: 1,500 2000 Gog
B8 SkKC 1,500 I 200 1,002
B9 SKC 1,500 -;"‘.CECI | 098
BiD 1,500 2000 ca3
BlL Sk 224-PCYRSE 1,500 2000 96
1,500 -“_'-‘.'ECIZI 1,003

E1Z SKC 2I0PCHAL 034556

B13 SKC 2HE-FUNRL ]

1,500 2,000 v

Bld 3KC 23L-PMRE 626313

| i
SR 238.PCHRS G247 I 1002
BlE L 22a8-FUXRA : G2EATT | LO0DD 1,500 2,000 a5
BLT 228-00KRd | 626860 | SO0 2,000 kel
B 1500 2,000 1,003
SR | 1000 i 5'3:‘ £,000 w3
B20 SKC L | 1,000 1500 2000 | 9
BLL SKC : 1000 | 1500 2,000 I Fkd
SKRE | L0 : 1500 2,000 100
Pk L | I L] I L1500 2,000 953
32 5K 224.PCNRA ! AIGIET I LR 5K 2,000
KL THEAEY 1,500 2,000 D908 « .45 1.000
SR ToEATY 1,000 500 2,000 D.996x = 4.204 1.000
Ba7 SRE 1,000 1,500 2,000 1046 = 30.902 {0,590
B28 3K 220-PCXRA I 1,000 1,500 2,000 1,003 1,500 2001 1006 - 18,263

012024 1,000 1,500 2000 1,002 2000 1.002x - 3.909 L0030

BI% SKC J2-PCKRA

B30 KT Z20-PCXRA 691059 0012024 1,000 1,300 2000 1,003 2006 1008 < 11,369 1000
B31 KL F24-PCXRY 651509 0%01/2024 1,000 1,500 2000 993 N E 1000
_Ez'_“ = SHL Z84-PUKRA Q%1567 03/01/2029 1,000 1,500 2,000 991 | L
B33 KL Z20-PCKRY 0501 1,500 2000 I oo
B34 S c24-FXRA 1,500 ; _"‘.'3:.3 ) 00z I 1000
B35 :KC“. ] Z20-PCXRY 2000 995 L0000
Bis KL 229-PERA 2,000 99 D259

B37 KT Z24-PCKRY

B3g S 2289-PCKRA
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter I | Model : Defender 510-H S 1 136164 _I
Environmental Conditicns
Temperature z 25 = 3 E
Pressura : 1010 = 1% mmbar
Personal Pump Data Calibration Data
; i Flowe Rate imblimind i i ] "
Ma, Brand Model Serlal Mo, Date Satting ' Actual (Q std.) : ¥ehute Eousi Calleation Eanme
2 | = 3 1 z 3| Ty A
B2 N 5L PCXRA 1000 I Lal0 2000 e 1991 : 0.596x + 1.914 1000
B2 HC 224-PCHRA OE0152024 1K ' 1,500 2000 1,004 1,5%1 0536 + 19.298 1.000
Ba3 S PCxXRa 03D L2024 | L.a00 000 1,000 3.5-"9.2 ; 0.991x + 11.682 1.000
S -PCXRE 050202 | 1000 | 2000 1,002 2,002 0o :I__
Bas | SO Z24-PCXRE 03052025 1000 1,500 2000 1,001 1,987 T ]
S _kzﬂ-i'i.i'-l'aﬂ DamLr202e 1000 | 2,000 Ga5 1,506 2002 . .55
SR :':_'-‘ﬂ-"‘: EA ] D401 2032 1,000 : 1L.500 2000 1,002 1,502 2,004 10100 = F1.7¢68 |
SKIC Z29-PCXERR Da0L 202e 1,000 1500 2,000 1,000 14593 1,968 Q.9 + 0239 1.000
149 A “:C-"-'ﬁi-'_'-‘-lEi 1,000 I H 1,002 1,502 2,008 I . 1.011x - 21 550
W | 1 ; ot
251 5,500 2000 ] 0.969
SKLC 1.500 2000 g 1.000
SRC 1,500 2000 02 0.559
SRL "v' 2100 93 0.5%9
SKC ..5&3 2000 1,004 ]
5 LS00 2000 002
_‘:*-' 1,500 2,000 eI
3K FR-FCERS S0RESZ (R e s 1,000 1,500 2000 1,000 0599
859 ﬁ;ii Z24-PCXRS SRS D01/ 2034 1,000 1,500 2000 '.i?é 003
B&0 S £24-PLERS 512655 DAMLA20E 000 (K3 990
SELC E-_'-‘-ﬂ-i": XR3 035915 D401/2024 1,004 2000 993 1O
F20-PCXRS 505975 0a0Lr202a 1,000 2000 a5 | :..II.I‘
Z24-PUKRS . ET.H:-_" 030172024 1,000 2000 S0 0595
Z20-PCXR3 S08302 030152024 1,008 1,500 | 2000 .rE [LH
165 £29-PERS 508310 03012024 - 1,000 1500 | 2000 1002 [ L.0D
KL Z24-PCXR3 S0aE6t 12024 1,000 1,500 2000 1002 100G
Z20-PKR3 306295 1,000 (200 00 FG [ 1000
&3 3K F20-PCHRE LRt Bt 1000 1,500 _'-‘.EC.'J 1002 1.000
KL Z24-PCKR3 040172024 1,000 1,500 2000 1005 0.590
gro KL Z24-PCXR3 0L 2024 L] ;:ZC.:I . 99z I L0300
S 220-PCXR3 1,000 2,000 350 0908
LT SR Z20-PCXR3 1,000 00 2,000 1003
K q4-PCXR3 1,000 1,500 2,000 001 1501 200 1.008: q 1.000
gra TRC ] PR3 1,000 1 ol 1897 1,995 001x = 7.036 L]
B7TS S £28-PLERS 051012024 [ 1,000 1,500 95¢ ] % 0. 5% 1.000
SRC Z20-PCXR2 Q5012024 10K 1,500 2,000 953 :::9 1959 1.006x = 14.283 1000
KL £20-PUERS 0501/2024 1,000 L1500 2000 | 1,001 1501 2503 1.013x% - 25406 0.959
g'a =RC Z20-PCXR3 Q5012024 1,500 2,000 955 1503 1909
are KL Z20-PCER3 05/0L/2020 '.-GCJ 1500 2000 | 952 1A% | 1.9%4 10X - 6176 1.000
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Persanal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter | | Wodel : Defender 510-H S - 136164
Ernvironmental Conditions
Temperature 3 25 + Y
Pressure 1010 + 15 mmbar
Persanal Pump Data Calibration Data
[ Flow Rate (ml/min) ., F call
| J | . - — - Value From Calibration Curve
Mo, | Brand Model | Serial Mo, Date | Satting | Actual (Q std,)
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H SN = 136164 —l
Calibration Data
Rotameater Data Calibration Data o
I - | Flow Rate (ml/mmin)
{  Value From Calibration Curve
Mo Brand Maodel Date Flow Rate {Reading) Actual (O std)
1 2 3 1 2 3 ¥ 5 R
Chenrar WFB-85 134 0] 0 2,000 S0, & #9111 i 0989 + 9,285 |
J-Bi; Dhwayar VFB-65 500 1060 2,000 496.7 BT 1996.1 0,950 + 4,509
Driyar VFE-65 0401/ 2024 500 2,001 4976 | weam 1.004x - 14.177
Drvaer WFB-65 500 2,000 5 i m I 0
5 Crenrar WFB-65 s 020 00 | s 1 0973 19743 1 gon
L."z.:_.-er VFB-65 -. DK 2000 : . o948 008
1507 | Dwyer VFB-65 500 1000 2000 | sozs 506 0167 1.000
{-B08 Doper | VFB-65 1 2000 19%.7 P8, 7 19798 0.9%46x + 3.560 | |
H-B09 Drorper 1| ¥FE-65 (/012024 500 1,000 2000 50d.1 10043 | #0107 059 + 13998 |
510 i Dwyer |  VFB-65 03/01/2024 500 1,000 2000 aoe2 | 9993 | 20092 0.9%5% + 3,860 1.000




&) 71 [E] QUALITY CALIBRATION CO.,LTD.

W 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 )
'y Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584 T el
E e www.qcalibration.com e NSC-TISI-TIS 17025
CALITHRATICH (180
CERTIFICATE No : 24M2227 PAGE: 1 DE2

REFERENCE No : 72448-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL : XS105DU

SERIAL No 3 1126422905

ID No 5 BAOS/50

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 08-Mar-24

APPROVED BY

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

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

F-GO10 REV 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 24M2227 PAGE:ZOF2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL Z X5105DU
MANUFACTURER H METTLER TOLEDO SN H 1126422505

1D No . BAQGS/50) RECEIVED DATE z 08-Mar-24

AIR PRESSURE H 101 0mbar £ 1mbar CALIBRATION DATE (18-Mar-24
AMBIENT TEMPERATURE 3 e e ] [ RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERC 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 Mo CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 (2-Feh-25
2) STANDARD WEIGHT E2 15843 M23020145 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 IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAL OF WEIGHTS&MEASURES
RESULT OF CALIBRATION - WITHOUT ADIUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

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

th fa ta

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000065
0.02 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 3.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
30,00 50.0000 0.0000 0.00013
100.00 1000001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER. LOADING ERROR
POINT READING (g)
1 30,0000
] 1 4 2 30.0000
3 50.0000
3 5 4 30,0000
k. 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




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND, MSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwi.sithiphorn.com CALIBRATION 0334

Cert. No. : SP23016
Pages 10f3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY

Condition As Found : GOOD

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

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

Approved by :

( 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

ass0cCciates

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Method :

Cert. No.
Job No.
Pages

: SP23016
: VC6oSPO014
:20f3

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

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

Condition of this result of calibration :

1. Certified reference materials

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liguid RM-HL 29706 106864 01/11/2024
Didymium liquid RM-DL 28012 106905 02/11/2024
Neutral density filter RM-1N2ZN3N 13877 106918 03/11/2024
Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
Potassium lodide solution - EI-0701-001 CI-0090-22 08/04/2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :
3.1 The UK National Physical Laboratory (NPL)
3.2 The National Institute of Standards and Technology NIST.
Result of calibration : Wavelength Accuracy
(Without adjustment)
Material Certified Values of UUC* Reading Error Uncertainty k
Reference Material (nm) {nm}) {nm) £ (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.3 0.0 0.16 2,00
RM-HL 467.82 468.0 0.18 0.16 2.00
536.56 536.6 0.04 0.16 2.00
640.50 640.4 -0.10) 0.16 2.00
740,09 740.0 -0.09 016 2.00
P 864.94 865.0 0.06 0.16 2,00

UUC* = Unit Under Calibration

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ket CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VCoe6SP0014
Pages :3of3
Result of calibration : Photometric Accuracy
(Without adjustment)

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

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

29360 1.0 1.0517 1.0564 0.0047 0.0031 2.00

o 440.0 20014 0.7 0.7445 0.7460 0.0015 0.0032 2.00

= 20381 0.5 0.5416 0.5429 0.0013 0.0032 2.00

- 20360 1.0 0.9821 09849 00028  0.0030 2.00

a 546.1 20914 0.7 0.6961 0.6961 0.0000 0.0030 2.00

_.E' 209381 0.5 0.5073 0.5073 0.0000 0.0030 2.00

E 29360 1.0 1.0222 1.0244 0.0022 (LOO30 2.00

E 590.0 29914 0.7 0.7237 0.7234 -0.0003 0.0030 2.00

- 29381 0.5 0.5361 05360  -0.0001  0.0031 2.00

3 29360 1.0 0.9753 09775 00022 0.0030 2.00

635.0 20014 0.7 0.69110 0.6910 0.0000 0.0030 2.00

29381 0.5 0.5211 0.5210 -(.0001 (.0032 2.00

; . . Wavelength Solution Certified UUC* Reading Error Uncertainty k
Material :

{nm) {mg/1) Ahsorbance (A) Absorbance (A) (A) % (A) Factor

E 20 0.2422 0.2462 0.00440 0.0101 2.00

§ 40 0.4866 0.4900 0.0034 0.0115 2.00

E 235.0 60 0.7414 0.7390 -0,0024 0.0068 2.00

E 80 0.9858 0.9871 0.0013 (L0093 2.00

= 100 1.2442 1.2480 0.0038 (LOOR7T 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 §/N 5018141230
Resolution of Wavelength Mode 0.1 nm

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

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

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

End of Calibration Certificate

QF-TS512-04-4-020664
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Calibration Report
Mon-Dispersive Infrared CO Analyzer

Date : |_ 01 March 2024 I

Ma.

Model :

Serial Mo,

Calibrator (Dilution Systermn)

Brand T AP Model To0
Last Cal. Date 08 August 2023 Sedial Ne 911

Reference Standard Gas

Standard Gas Carbon Moncedde (CO)

Cvlinder No,

D196045

Certified Date 16 April 2022 15 A

Expired Date pril 2029

Cylinder Conc.

4570 ppm

Calibrating Condition

Pressure 1011 mirmbar

Termp. 0.4

% RH

[ » ]

Calibration Sefting

Initial Reading (Before Adj), PPM

Final Reading (After Ad).), PPM

Expacted Concentration Analyzer Response

Analyzer Besponseg

Fil=lls 4] 0.11 - 0
C0 5pan 40,00 a0uie 440,00
AF| Model 300E CO Analyzer Check List
Pararmeter Observed YValue Units Mominal Range

Rarae EO PR 0-1000 pam
Stability 0.10 PR 1 ppen With Zero Air
CO Measure 4015,1 my Z500-4800 rmiv

Aeference a7 mv 2500-0800 m\
Measure/Reference Ratio 1.180 1.1-1.3 fera Air
Sample Pressurs 28,5 ~2"« Ambient Absolube Prassure
Sample Flow 811 BOO & 109

Sample Temperature

Bench Temperature 48.0 C g ;2

‘Wheel Temperature 58.3 4 68 : 2

Box Temperature 0.6 :': Arnbient Temp + T« 10
Photo-Drive my 250 mV to 4750 my
Slope 10 03

Offset 02 0.03
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Calibration Report

Photo-lonization Detector VOC Analyzer

Brand :|

RAE System

Model ;

Serial Mo,

Reference Standard Gas

Standard Gas @ Isobutylene (CaHg)

Cylindar Mo, 1495584

Certified Date ;24 June 2021 | Expirad Date T lanuary 2026

Cylinder Conc. 100 ppm

Calibrating Condition

o T

Calibration Setting

nitial Reading (Before Adj)

Final Reading [After Adj.)

Span Set Point PP

P& It

Expected Concentration Analyzer Response

LR

i

Analyzer Response

[Frash &ir)

WOIC Span
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h= ]
II.' 80-82 auuilszeddlae uvianayunsvy Lwanszuas nsanwy 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2625-0191-6, 0-2280-1 787, Fax. (-2280-1788, E-mail : thawatt@thaiunique.com, Website : www thaiunique.com

Detector Sensitivity ( FID )

Detector Response l Result Specification

Baseline Noise (pV) 1.47 = 50

Baseline Drift (%) 0.09 = 1
Sensitivity ( S/N for C15) 19,600 = 1,024

Temperature Specification

Temperature Set Result Specification

‘ Column Oven (° C) 80 | 80 | +5

| Inmjector (" C) 220 | 220 +5
Det.ectur (" C) 300 ; 300 | + 5

| Incubator (* C) | 1] N/A =5

Relative Standard Deviation %.{ % RSD)
Ch;aclmut Procedure Result Specification
Area C15 ( %) " 1.52 =5
Retel.ltion Time C15( %) ! 0.1 E 0.5

Date : 09/08/2023

SERVICE DEPARTMENT
FR-5V-029 Rev. 04

VARIAN
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2620-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@thaiunique com, Website : www thaiunigue.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
:— Inh.-t.'I'}-'pc 1079 Injector
; {..‘15 Area 1 357 863 .
-(.‘15 Ar.c; 2 357,824
:—_ Ci15 .;.-rca 3 367,724
: | C15 .-\r;:a 4 361,724
C15 ﬁ;rea 5 | 360,724 i
C15 Area Ave ;agc _ 362,972
*OERSD(<=5% ) - 1.52

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

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

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

% RSD = ( std.dev / aveg ) * 100

Compliance E/Puss O Fail

Performance by

Date oqalo ?_‘_J'r‘f{?fﬂ QDE

Comments

Date ol /G‘{f;"ﬂzg

Reviewed by

VARIAN SERVICE DEPARTMENT
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@thaiunigue.com, Website : www thaiunigue.com

Results Integrated System Testing

Checkout Procedure FID I
Detector Position Fromt
Inlet Type 1079 [.|1j|:n;:£4._1r
. CISRT 1 | 4,125
(..‘15 RT 2 4.125 N
CISRT3 4.125 -
Cl15 R'[-' 4 4.124 h
Lii R'['S- 4.124
C15 RT Average - 4.122
* L RED (<0.5%) o 0.01

* The precision specification should be less than (1.5 % RSD ** { Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT C15 peak for cach of the five ( 5 ) samples.

*# {Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

| B/l;'d:i!i

Compliance

Performance by

| 0alog 2023

Comments

Alog] 202 3

Reviewed by

VARIAN SERVICE DEPARTMENT
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NSC-TISI-TIS 17025

— A7-TISTR R T TS e
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
CALIBRATION CERTIFICATE

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

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %
Model : 2127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

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

. Digital Multimeter Agilent 34401A S/N MY44005560.

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

~ oy B W N

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

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

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

measured values only.

Date of Receipt . 27 Mar. 2023
Date of Calibration . 29 Mar. 2023 1/

The results relate only to the items tested/calibrated or valu i
1 - s e assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
ii Mu 3 Taswbon Khlong Ha, Amphou.e Khlong Luang,  Soi 1C, Bangpoo Industrial_Estate, Sukhumvit Road, 196 Phahonysthin Road, Chatuchak, Bangkok 10900,
E [an(zvév)at athumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
F:X. (66)*3??{; Zggg Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
3 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitezwwwi tistr.orth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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'ﬂr}r:}'SR NSC-TISI-TIS 17025

CALIBRATION 0037

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 Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20.Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 % RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 + 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 + 0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Director _

Electrical and Efectronic¢ ‘Standards Laboratory
Date of Calibration . 29 Mar. 2023 Industrial Metrology and Testing Service Centre

Date of Issue : 30 Mar. 2023 Ref: 2011266032701228001

End of Certificate 2/2
Advertising the Report/Certifi g ; e oo
g g is obtained from the sovernor of TISTR.
' FM.BLMTC.002 Rev.4

Head (_)f_ﬁce Office/Laboratory
35 Mu 3 Tambc nphoe Khlong Luang, Sai 1C, | pPOC chak, Bangk 090
Chan P 120, Thailand i |
Tel. (66) 0

Fax. (66) 0



USHN 1291109, ADUTRAY waid NG

3 £ 5.P.S. CONSULTING SERVICE CO., LTD.
S l%:" 7 gaonwalody 24 svuwwalody wanasamma waIadng njanut 10800

“é‘}v o 7 Soi Phahslyothin 24, Phaholyothin Rd., Jompol, Chaluchak, Bangkek 10900
% pnefe® Tel : {662) 930-4370-72, Fax : (662) 513-4221, E-mail : salefspscon.com., wwwspecon.com

g7

Noise B_049/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand ’ ACO | Number | AC 03/56 |
Model | 2127 | Serial No. l 130006 |
Calibration Range I 94 dB, 1000 Hz i l Last Calibration | 29 March 2023 ‘

Due Date I 29 March 2024 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-B34 ACO 6236 00192025 03 March 2024 94.0 94.0
ACO-B37 ACO 6236 00192028 03 March 2024 94.0 94.0
ACO-B40 :\7(7(7) 6236 00192031 03 March 2(}“24 g 94.0 94.0
ACO-B41 ACO 6236 001 9-2032 03 March 2024 94.1 94.0
Acoustie Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.94 + 0.10 dB




NSC-TISI-TIS 17023

A3-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

Submitted by : S.P.S. Consulting Service Co., Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

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

Model : CR:51S Ambient Pressure  : (101.325 & 1.500) kPa
Serial No. : 92002

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 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 S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 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 : 3 Mar. 2023

Date of Calibration : 13 Mar. 2023 142

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

FM.BLMTC.00Z Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumivit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

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

E-mail : rumpai@tistr.or.th Website:www . tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th



THAILAND

NSC-TISI-TIS 17025
CALIBRATION 0037

-TISTA

Request No. 21-66/0358

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a cov erage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Qutput of Unit Under Test = 94 dB re 20uPa at 1000 Hz

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

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.

22/0366

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.99 -0.01 £0.10 + 0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.3 0.3 ol % 1.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.39 +0.50 +3.0%

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

3. The microphone volume correction was not included.

Director

Electrical and Ejectronig-Standafids Laboratory

: 13 Mar. 2023
: 14 Mar. 2023

Date of Calibration

Date of Issue

End of Certificate

Industrial Metrology and Testing Service Centre

Ref : 2011266030300928001
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FM.BL.MTC.002 Rev.4
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Phahonyothin Road, Chatuchak, Bang

Thailand
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Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand CIRRUS | Number ] AC-CRO1/63
Model I CR515 | Serial No. | 92002
Calibration Range 1 94 dB, 1000 Hz | Last Calibration | 13 March 2023
Due Date | 13 March 2024 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
CR-BO1 Cirrus CR1618B (‘301393 03 March 2024 94.0 94.0
CR-B09 Cirrus CR161B (1301401 03 March 2024 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.99 + 0.10 dB






