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Sriphat Medical Center

a9t IENURANIIRNTITRUNINUTTANT 2563

USHm elwdeaud 9119 (911w)

o U N TR FIEr.
[P NENIIRIIIFUNN Una Unfi% | Aaund | AeUndi%
AU
1 | agUasssguamlngunwngd 25 0 0.00% | 25 |100.00%
2 | ssradamnnudulaiauacdnaes 25 21 84.00% 4 16.00%
3 MFIIAATHNIANTE ( BMI ) 25 7 28.00% 18 72.00%
MTINBNBLTENTIDN
4 1 24 96.00% 1 4.00%
( Chest X-ray )

AFITANH N EHLAZANHAALNR
5 £ 25 17 68.00% 8 32.00%
AagiNALRaA( CBC )

6 | m39910aq19% ( Urine Analysis) 25 19 76.00% 6 24.00%
AIIIVITEAUNIAR LHIRDA
T 25 22 88.00% 3 12.00%
Glucose)
MSIINITNINIHYBIAL
8 25 21 84.00% 4 16.00%
( AST / ALT /ALP)
m99nn9zsiu (usiuluden
9 25 5 20.00% 20 80.00%
( Lipid profile )
ATIINTITVINIHIBS (@
10 25 25 100.00% 0 0.00%
Creatinine / BUN
11 | as9an19zlsmn (Uric acid ) 25 19 | 76.00% 6 24.00%
-——'_'—————
12 | msoapaniaints (EKG ) 1 7 | 6363% | 4 | 3637%
_-___'___————
18 | sadamemdufiug mvA) 25 18 | 7200% | 7 | 28.00%
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TISCH J

DUE DATE:

RECALIBRATION

January 18, 2022

_ Environmental

g?'é é/g% :

Calibration Certification Information
Cal. Date: January 18, 2022 Rootsmeter 5/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 754.4 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 & § 1.4230 3.2 2.00
2 3 4 1 1.0100 6.4 4,00
3 5 6 1 0.9040 8.0 5.00
4 7 8 1 0.8600 8.8 5.50
5 9 10 1 0.7120 12.8 8.00
Data Tabulation
Pa ( Tsid ) f
Vstd Qstd \/ AH( Pstd ) Ta Qa AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0018 0.7040 1.4185 0.9958 0.6998 0.8829
0.9976 0.9877 2.0061 0.9915 0.9817 1.2486
0.9954 1.1012 2.2429 0.9894 1.0945 1.3959
0.9944 1.1562 2.3524 0.9883 1.1492 1.4641
0.9890 1.3891 2.8371 0.9830 1.3807 1.7657
m= 2.06996 m= 1.29618
QSTD b= -0.03860 QA = 20.02402
r= 1.00000 r= 1.00000
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd - i
Qstd= 1/m (( AH(———-——pstd )( T ))b) Qa= 1/m ((JAH(Ta/Pa )) b)
Standard Conditions
Tstd: 298.15 K RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com

TOLL FREE: (877)263-7610

FAX: (513)467-9009



CALIBRATION LABORATORY CO,LTD. . Adap

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 : ] M| ANStNalionatAccredilalion Board
) 7~ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com “ ;/,:.T\ W wSuee Tz
o » CALIBRATION AND
c I_c DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17026

Supplement to Calibration Certificate No. Q21071300

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE i ELECTRONIC BALANCE
MANUFACTURER § METTLER TOLEDO
MODEL / TYPE ; AB204-S

SERIAL NO. § 1123163290[MEC-LABO02]
CLID. NO. : 362101622

JOB CONTROL NO. : 210803071300

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 03 August 2021 DATE OF ISSUED : 31 August 2021

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

Calibrated By : Mangkornchai Lungkratok
Calibration Engineer

Carpkavioy Lamiarowy C0,, LD,

Approved By : Mongkol Yotsoontorn

Authorized Signatory
31 August 2021

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. Q21071300A1

F3-012-04/01-12 page 1 of 3

@clccalibration



CALIBRATION LABORATORY CO.LTD. 2. adam
9/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ﬂﬂﬁm A1 Nationai Acsrediatin Board

z . ACCREDITED
Ny

' Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com O T
ORI CALIBRATION AND

c I_c s DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

ISO/IEC 170256

Supplement to Calibration Certificate No. Q21071300

REPORT OF CALIBRATION

FOR

NOMENCLATURE ELECTRONIC BALANCE
MANUFACTURER METTLER TOLEDO
MODEL / TYPE AB204-S

SERIAL NO. 1123163290[MEC-LAB02]
LOCATION SITE LABORAOTORY

DATE OF CALIBRATION 05 August 2021

ENVIRONMENT CONDITIONS :

Temperature : 26 °C to 27 °C Relative Humidity : 52 % to 54 %

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Weight Set, Mettler Toledo Class E2 S/N. 158850.

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

Certificate No. MM-0182-19, Due Date 16 December 2021.

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

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q21071300A1

F3-012-04/01-12 page 2 of 3

-
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CALIBRATION LABORATORY Co.,LTD.
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Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com AN AR —

C c (T | e CALIBRATION AND
L avon) DIMENSIONAL MEASUREMENT
I e -
Accredited ;
ISO/IEC 17025

Supplement to Calibration Certificate No. Q21071300

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

CALIBRATION DATA
1. Error of indications
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g) * (mg)
Unload 0.0000 0.0000 0.0000 0.06 2,00
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.06 2,00
5.0000 5.0000 5.0000 0.0000 0.06 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 150.0000 150.0000 0.0000 0.24 2,00
200.0000 199.9997 200.0000 +0.0003 0.24 2,00

2. Repeatability of indications

Nominal Test Value ( g ) Standard Deviation of Reading (g)

0.00000

200.0000

3. Effect of eccentric application of a load on the indication

3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g )
50.0000 50.0000 50.0000 50.0000 50.0000 50.0000 0.0000
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q21071300A1
F3-012-04/01-12 page3 of 3
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 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
\\\__"ﬁﬁf M«iAB

\‘—_—/ —
M ANSI National Accreditalion Board

et
= 3 ACCREDITED
- -~
"4//;\\\3“ e EETETT——
TR CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACT - 2050

Certificate of Calibration

Certificate Number I SPR22010174-1 Page: 1 of 3

Customer : MINE ENGINEERING CONSULTANT COMPANY LIMITED

Equipment Name : Sound Level Meter
s Manufacturer : ACO
o Model . 6226
; Serial Number : 140209
: ID. Number © SLM-NO-9

Environmental Conditions

’ Ambient Temperature : PEAE T 4 8n Received Date  13<Jan2022
i Relative Humidity : 50% T15% Calibration Date : 13 Jan 2022
: Location of Calibration : In-Lab Recommend Due Date 1 13 Jan 2023
=l Calibration Procedure : SP-CPE-04-01 Date of Issue : 14 Jan 2022

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

O this calibration are certified by to NIST or equivalent, National 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 item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their nesds.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full, without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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E - C | . a R ACT - 2050
alibration Report
Certificate Number : SPR22010174-1 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator 5C-942 B0O14059 EEL.BP.19/1063 | 15 Oct 2022

Traceability
This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

CALIBRATION AND

1,
DIMENSIONAL MEASUREMENT
ACT- 2050

Certificate No. :  SPR22010174-1 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 84.0 94.0 0.0 0.0 0.15
114 113.7 113.7 ~0.3 -0.3 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 113.7 113.7 -0.3 =0.3 0.15
Select  F Unit : dB
Standard UUC Reading Error Uncertainty
=atiing Fast Slow Fast Slow (£)
94 94 .1 94 1 0.1 0.1 0.5
114 113.8 113.8 -0.2 -0.2 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.0



Instrument of Status

usun Tud 1BuBIteS AeuBaIaUN TIra
MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 Insomsioioall 57 $vamnnaov 1
BOESVAN-UASLIEN 34/1 FhuadsisUnel
aNosryus tondaunusid 12130
TnsAwr : 02-0642253, 02-0644754
Insehs : 02-0642253 rFio 102

Analyzer

Performance Report

Name CO, 50,,NO, Analyzer Brand Thermo
No. CO No. 1/ 50, No. 1/ NO, No. 1 Model 48 /43 /42 C
Date of Calibration 3 January 2022 Serial No. CO-57041-31112
Dilutor Name Tanabyte 300 50,-0335003718
Generator Air APl 701 NO,-032620000000883
Standard Gas Details
Component Concentration (ppm) Cylinder No. Expired Date

Carbon Monoxide (CO) 1010.0 D824413 5-Oct-22

Nitrogen Dioxide (NO,) 86.0 A008T1SK 15-Sep-22

Nitric Oxide (NO) 10.5 A00899SK 15-Jun-22

Sulfur Dioxide (SO,) 10.0 AQ0899SK 15-Jun-22

Calibration Status
Before Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %
co ppm 0.00 1010.00 0.50 995.00 -0.50 -0.05 15.00 1.49  |£5.0%0f STD
NO, ppm 0.00 86.00 1.00 84.50 -1.00 -1.16 1.50 1.74  |+2.5%0f STD
NO ppm 0.00 10.50 1.50 10.30 -1.50 -14.29 0.20 1.90  |+2.5%0f STD
SO, ppm 0.00 10.00 2.00 9.85 -2.00 -20.00 0.15 1.50  |+2.5%o0f STD
After Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %

co ppm 0.00 1010.00 1.00 1005.00 -1.00 -0.10 5.00 0.50  [+5.0%0f STD
NO, ppm 0.00 86.00 1.50 85.50 -1.50 -1.74 0.50 0.58  |+2.5%of STD
NO ppm 0.00 10.50 0.50 10.51 -0.50 -4.76 -0.01 -0.10  |+2.5%0f STD
SO, ppm 0.00 10.00 1.00 9.95 -1.00 -10.00 0.05 0.50 [+2.5%0f STD

(Ms. Chonnikan Nambubpha)

Date

5 Jon- 90ty

( Mr. Kittiphid Plongkaew)

S [ T 9ol




Instrument of Status

Insans : 02-0642253 pio 102
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MINE ENGINEERING CONSULTANT CO.,.LTD.
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TnsAwri : 02-0642253, 02-0644754

Analyzer

Performance Report

Name CO, SO,,NO, Analyzer Brand Thermo
No. CO No. 2/ 50, No. 2/ NO, No. 2 Model 48 (/43 (/42 C
Date of Calibration 3 January 2022 Serial No. C0O-0531813056
Dilutor Name Tanabyte 300 S0,-0335003707
Generator Air APl 701 NO,-032620000000886
Standard Gas Details
Component Concentration (ppm) Cylinder No. Expired Date

Carbon Monoxide (CO) 1010.0 D824413 5-0ct-22

Nitrogen Dioxide (NO,) 86.0 A00871SK 15-Sep-22

Nitric Oxide (NO) 10.5 AD08995K 15-Jun-22

Sulfur Dioxide (SO,) 10.0 AD0899SK 15-Jun-22

Calibration Status
Before Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %
co ppm 0.00 1010.00 0.50 995.00 -0.50 -0.05 15.00 1.49 +5.0%0f STD
NO, ppm 0.00 86.00 1.00 85.65 -1.00 -1.16 0.35 041  |+2.5%o0f STD
NO ppm 0.00 10.50 1.50 10.40 -1.50 -14.29 0.10 0.95 +2.5%0f STD
50, ppm 0.00 10.00 2.00 9.98 -2.00 -20.00 0.02 0.20 +2.5%0f STD
After Calibrate Result
Reference Gas Gas Analyzer Reading Difference
Component Unit Zero Span Zero Span Zero Span Criteria
Value % Value %

co ppm 0.00 1010.00 0.50 1006.00 -0.50 -0.05 4.00 0.40 +5.0%o0f STD
NO, ppm 0.00 86.00 1.00 85.80 -1.00 -1.16 0.20 0.23  |+2.5%of STD
NO ppm 0.00 10.50 1.50 10.48 -1.50 -14.29 0.02 0.19 +2.5%o0f STD
SO, ppm 0.00 10.00 1.00 9.96 -1.00 -10.00 0.04 0.40 +2.5%0f STD

(Ms. Chonnikan Nambubpha)
5 Jawn. $01%

Calibrated by

_. b’—-—

( Mr. Kittiphid Plongkaew)

3 1] 204

Date
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Analyzer Performance Test

Calibrated Date: 14 March 2022

Instruments Information

Model: APHA-360CE

Analyzer Type: CH4-NMHC-THC Analyzer

Manufacturer HORIBA
SIN: 12120000041

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Mrteane 180 PPM
SIN: 705 Propane 181 PPM
ZERO AIR Genearator API Model 701 Cylinder AAL5888
S/N: 1924 Expire Date: 24 May, 2022
Environment: Temperature_ 25 _°C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.1 0.0 0.1 17.9 18.0 -0.6
NMHC 0.1 0.0 0.1 17.9 18.0 -0.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
20 1 17.9
) 18 18.0
E 16 /.
2 u
o
3 12
o —— After
5 10
g 8 ---m--- Before
©
£ 6
4
2 101
0
0.000 18.0
THC Reference Value (ppb)
s P
0
Calibrate By : Mr. Pasagorn Samol
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% METROLOGY SYSTEM ( THAILAND') CO.,LTD.

Certificate of Calibration

Certificate Number © SPR22010174-4 Page: 1 of 4
Customer . MINE ENGINEERING CONSULTANT COMPANY LIMITED
Equipment Name : Vibration Monitors

Manufacturer o Instantel

Model o N/A

Serial Number . BG17837

ID. Number T VM-NO-1

Environmental Conditions

Ambient Temperature 1 BRMEE 490 Received Date 1 M8sldn 2022
Relative Humidity D 50% T15% Calibration Date 117 Jan 2022
Location of Calibration * In-Lab Recommend Due Date : 17 Jan 2023
Calibration Procedure : In-House Method Date of Issue © 18Jan 2022

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, National 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 item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Munin Khumpum Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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= Calibration Report
Certificate Number : SPR22010174-4 Page : 2 of 4
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
ICP Accelerometer 353804 LW231796 45941 13 Nov 2022
Traceability

This certification is traceable to the International System of Unit maintained at :

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



: vy METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR22010174-4 Page : 3 of 4
Results of Calibration : (*) Without ( ) After Adjustment

Geophone P/N 721A3301 Functional Performance Test

Function STD Reading UUC. Reading Error Unczt)ainty
Velocity (mm/s) 5.001 5.040 0.039 0.059
Frequency Response Performance Test @ 5mm/s Unit : m/s?
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.016 5.090 0.074 0.058
20.0 5.011 5.070 0.059 0.058
50.0 5012 5.050 0.038 0.058
80.0 5.008 5.060 0.052 0.058
100.0 5.004 5.040 0.036 0.058
160.0 5.005 5.040 0.035 0.058
200.0 5.008 5.070 0.061 0.058
500.0 5.010 5.080 0.070 0.058

SP-FM-04-15 REV.0
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Result of Calibration

Certificate No. : SPR22010174-4 Page : 4 of 4

Results of Calibration : (*) Without ( ) After Adjustment

Linearity Performance Test Unit : m/s®
Frequency Uncertainty
STD Reading UUC. Reading Error

(Hz) ()
160.0 0.500 0.520 0.020 0.0060
160.0 1.001 1.030 0.029 0.012
160.0 1.502 1.540 0.038 0.017
160.0 2.002 2.050 0.048 0.028
160.0 3.001 3.040 0.039 0.035
160.0 5.002 5.050 0.048 0.058
160.0 9.998 10.070 0.072 0.12

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%

— End of Certificate —

SP-FM-04-15 REV.Q
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number . SPR22010174-3 Page : 1 of 4

Customer . MINE ENGINEERING CONSULTANT COMPANY LIMITED

Equipment Name . Vibration Monitors
Manufacturer . Instantel

Model . N/A

Serial Number . UM14539

ID. Number : VM-NO-8

Environmental Conditions

Ambient Temperature TRl e Received Date : 13 Jan 2022
Relative Humidity D 50% t15% Calibration Date : 17 Jan 2022
Location of Calibration * In-Lab Recommend Due Date : 17 Jan 2023
Calibration Procedure > In-House Method Date of Issue © 18 Jan 2022

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, National 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 item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Munin Khumpum Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



é’g METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

o Calibration Report

Certificate Number : SPR22010174-3 Page : 2 of 4

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
ICP Accelerometer 353804 LW231796 45941 13 Nov 2022
Traceability

This certification is traceable to the International System of Unit maintained at :

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



Result of Calibration

Certificate No. : SPR22010174-3

Results of Calibration : (*) Without ( ) After Adjustment

Geophone P/N 721A3301 Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Unc?:ainty
Velocity (mm/s) 5.004 4.991 -0.018 0.059
Freguency Response Performance Test @ 5mm/s Unit : m/s®
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4.988 -0.022 0.058
20.0 5.008 4,986 -0.022 0.058
50.0 5.007 4.990 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4,990 =04005 0.058
500.0 5.007 4.991 -0.016 0.058

SP-FM-04-15 REV.0




@9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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e Result of Calibration

Certificate No. : SPR22010174-3 Page : 4 of 4

Results of Calibration : (*) Without ( ) After Adjustment

Linearity Performance Test Unit : m/s?
Freguency Uncertainty
STD Reading UUC. Reading Error

(Hz) (+)
160.0 0.501 0.495 —-0.006 0.0060
160.0 1.000 0.992 —-0.008 0.012
160.0 1.502 1.490 ~0.018 0.017
160.0 2.000 1.985 -0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.976 —0.026 0.058
160.0 9,997 9.970 -0.027 0.12

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%

— End of Certificate -

SP-FM-04-15 REV.0
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method:; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
15 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method
LONEI581489

APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.

239 ed. Washington, DC: APHA, 2017. .:),\
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1. U1 (water)

- Cadmium

0.002 mg/l to 5 mg/l
- Chromium

0.01 mg/l to 5 mg/l
- Copper

0.01 mg/l to 5 mg/t
- Iron

0.01 mg/l to 5 meg/l
- Lead

0.01 mg/l to 5 mg/l
- Manganese

0.01 mg/l to 5 mg/l
- Nickel

0.002 mg/l to 5 mg/l
- Zinc

0.01 mg/l to 5 mg/l

- pH
2.0to 10.0

5.0 mg/l to 2 000 mg/l

- Total suspended solids (TSS)

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, part 3120 B,
and part 3030 F

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500-H" B

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 D
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14 (51o) - Total dissolved solids (TDS) | - Standard Methods for the
(water) 10 mg/t to 2 000 mg/L Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 C
- Total Solids - Standard Methods for the
10 mg/l to 2 000 mg/L Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2340 B
- Total hardness - Standard Methods for the
1 mg/L to 2 000 me/l Examination of Water and
(expressed as CaCOs) Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2340 C
2. 13:11,?18 - Cadmium - Standard Methods for the
(wastewater) 0.002 mg/l to 10 me/l Examination of Water and
- Chromium Wastewater, APHA, AWWA, WEF,
0.01 mg/L to 10 mg/l 23" edition, 2017, part 3120 B,
- Copper and part 3030 F
0.01 mg/l to 10 me/l
- Lead
0.01 mg/l to 10 mg/l
- Manganese
0.01 mg/l to 10 mg/l
- Nickel
0.002 mg/l to 10 mg/l
- Zinc
0.01 mg/l to 10 mg/l
- pH Standard Methods for the
2.0 to 10.0 Examination of Water and

Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 4500-H* B
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2. Ude (me)

(wastewater)

- Total suspended solids (TSS)
5.0 mg/l to 10 000 mg/l

10 mg/l to 10 000 mg/l

- Chemical oxygen demand
(COD)
40 mg/\ to 4 000 mg/l

- Total dissolved solids (TDS) | -

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, part 2540 D

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, part 2540 C

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
239 edition, 2017, part 5220 C
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