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Customer Signature. - . . Jechnician Signature,

Yes No D

A L pe S A JIE : I
[ PMIOQUIPV Left with ; ]
| Customer |

i 4/10/2567 amau:‘in'uni dfiar sk e 4/10/2567 Kanan, Chayanan

Cuslomer Acknowledgment of receipt of the above repair / replacement.

Special Terms and Conditions: This is nol an invoice.
|
[Taxes will be applied to your invoice il applicable.

4/10/2567 WO-02944419




(wwn) paydanion B pazipsepuels ajeimol4

(uIwp) pay2eaion B pazipIEpUELS ABIMOL

000'0¥ 000°S€E 000°0€ 000°S2 000°02 000°S L 00001 000’'S 00°0p 00'GE 00'0¢ 00°5Z 0070z 00'GL . 000l
i _ = r 066°0 S [ f~ -0l : ovo's
. 00°s¢
000°1 00062]
! r 0L0'L
000 Gt
=
[
- 020'LE
- 0 =1 000 59
AU ; r 05013
| €0E0°1L F .
_ e i 0008
26£0°1 “ { 0v0°l
050° L 000'50)
_ = 00°0Z1 « _" _
090° | = : — ' 000°62}
rep o BUMIED) = 3IRIMO]4 "SA RUIWIED) 1IN ©leJMOId *SA 3INssald Jale |y —e— 31e1MO|4 *SA BINSSAI JAIDAI

113 $e9

wy

ha_m . s...v .
e\ O (s M)« 969TTO00 »

— VHV oy

J3)aW 30UB)9Y3I Ul pansesw ainjesadwa) -
22w 80UBISR! JO 3INSSID PAINSBAN - “ of

fal B c:,a_z@ _.__.1:5 B g . 1U3101800 8010 [BONND - Y
.m.u..ﬂﬂ = _._Ez_rv_— =4 23 ='M JaysW }s8) JO 3je) moj paje|Nofe) - Py
N dLS Joj pajoasiod ‘IsjsW 1s8) AQ pa1os)|od BWN|oA - A,
. L = trmiw (96nEB 'ainssalg 1BIB) HV - “d
( cl M_ + "4y S3INUIW U1 ‘BUH UNY - ()
- ssasd pue dwsj} PIEPUB)S UO PAsEq JUBISUOD - 'y
( OEL = ..._N.manwu * sy L = 3.355 JRIBIN $BD AIg - WO
oy E 8inssaid oujswoleg - %4
ulel] uoneiqiien m:o_um:—um ainje|ouswoN

jeyuawajddns - uoneiqies jo ayeaia)

SSIPSSUES

N




@ ;3; N eed | SS Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): 759.8 TC Calibrator Model: CC-VTR-SH
Serial #  A2001003 Humidity (%): 55 Reference #: 091109269
Units: Metric Tamb (°C): 24.8 Barometer Model: 736930
Elevation (m): 1.8 Reference ## EBARODIALSPEO1
Corr, Pbar (mm. Hg): 759.7 Pressure Model: 718 30G
Reference #: 9543013

Temperature Display Calibration Data

# °C °C °C °C °C °C °C Pass/Fail
1 -18 -17 -17 -17 17 -17 -17 PASS
2 38 37 37 37 37 37 37 PASS
3 93 93 83 92 93 93 93 PASS
4 149 149 149 149 149 149 149 PASS
5 260 259 259 258 2539 258 259 PASS
6 371 371 371 371 3n 371 371 ; PASS
7 482 482 482 __ 482 482 482 482 PASS
8 593 594 594 593 593 593 593 PASS
9 816 816 816 815 815 815 815 ] PASS
10 1038 1038 1038 1038 1038 1038 1038 PASS
PASS

Overall Audit Status

NIST Reference Thermocouple ID: 12702001

Ice Water 1 0.9 1 0.04%
Ambient® 2 24.8 25 0,04% !
Maximum? 0.04%
Status PASS i

Internal temperalure thermocouple is not audited to EPA standards, and should not be used a5 afn oﬁmﬂ' ﬁaﬂmm for ambrant temperalure,

T

Calibrate By : %&s— ; X Appproved By: @""’V\ Date: 14 Feb 24
7

Notes |

' Suggested, minimum reference painls are 10 (0, 100, 200, 300, 500, 700, 900. 1100, 1500. 1800 °F). can lest for more,

ZFor valid test resulls, the maximum difference belween lemperalure and reference readings should be less Ihan 5.4 °F (3 "C}, for all Ihermocouples except for Lhe stack Ihermocouple which shouid be less lhan +1 5%
absolule lemperalure from the reference reading and the exil thermocouple which should be less lhan £2°F (+1 °C) from lhe reference reading (EPA Method 2 Seclion 6.3 and EPA Method 5. Sections 6.1.1 7-6.1.1.8) b

?Da not change ihis cell value. il 1s Instead based on input from Cell H8 at the lop of this sheel under “Calibralion Condilions’

4 Absalute temperature difference and other formulas are calculated oased on unil Inpul from ceil C8 al the lop of lhis sheel under “Meler Console Informalion™

TETY

% Far valid lest resulls, the maximum difference belween console and ic pressure ings should be less than £0.1 ‘n. Hg (£2.5 mm Hg). (EPA Melhod 5, Seclion 6 | 2)

SFor valid tesl resulls, lhe maximum dilference between console and reference vacuum readings should be less than £0.5 n. Hg (£12.5 mm Hg)

SEor valid les resulls, the maximum difference between console and reference vacuum (eadings should be less than =0.05 n H20 (£1.25 mm H20). or 5% of full scals

ﬂ@@d

Maedise Supanly Instriignen




~ ;
'&*;y NEeed|SS console Sensor Calibration Data Sheet

Reference Devices

Console Information Calibration Conditions

Model #: XC-572-V Pbar (mm. Hg): _ 759.8 TC Simulator Model: CC-VTR-SH
Serial # A2001003 Humidity (%): __ 55.0 Reference #: 091109269
Units: __Metric Tamb (°C):___24.8 Barometer Model: 736930
Type: Corr. Pbar (mm, Hg): ___759.7 Reference # EBARODIALSPEQO1
"English" Digital Pressure Calibrator Model: 718 30G
Reference #: 3891001

Pressure Gauge / Manometer Calibration Data

# in. Hg in. Hg Pass/Fail
1 -5.0 -4.5 PASS
2 -15.0 -14.5 PASS
3 -20.0 -19.5 PASS

# mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 PASS
5 -50.000 0.0 PASS
6 0.000 0.0 PASS
Z 50.000 50.0 PASS
8 80.000 80.0 PASS
9 100.000 100.0 PASS
10 150.000 150.0 PASS
11 200.000 200.0 PASS
- TASS

m 2 .

Pass/Fail

1 -200.000 0.0 PASS
2 -150.000 0.0 PASS
3 -100.000 0.0 PASS
4 -80.000 0.0 PASS
5 -50.000 0.0 PASS
6 0:000 0.0 PASS
7 50.000 50.0 PASS
8 80.000 80.0 PASS
9 100.000 100.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS

3P Overall Audit Status PASS

Calibrate By : ﬁ‘:’w 7? Appproved By: W Date: 14 Feb 24
Notes

'Suggesled. minimum reference poinls ace 10 (0, 100. 200. 300-500. 700. 900. 1100, 1500. 1900 'F). can lest for more

2For valid lesl resulls, lhe maximum ditference belween lemperaluie and reference readings should be less than £5.4 'F (3 "C). for all thermocouples except for Ihe slack thermocouple which shauld be less
han £1 5% temp e from lhe 1eading and Ihe exit thermocouple which should bo less than +2'F (£1 C) from the reference reading (EPA Melhod 2, Seclior 8.3 and EPA Melhoa 5.
Crntimmm @l # ¢ TE& IOV
3Da not change this cell vaive. il 1s nslead hased an input from Call H8 at Lhe top of lis sheet under *Calibralion Condilions”
' Absolule temperalure difference and alher formulas are calculaled based on umlinput from cell C8 al lne lop of this sheel under “Meler Cansale Informaiion™ i

5 For valid lesl resulls, lhe maximum dilference belween console and reference baromelric pressure readings shou d be less than +0 | in Hg (£2 5 mm Hg) {EPA Melhod 5, Seclion 5.1 2)

FFor vald test 12sults Ihe maxinium difference pelween consale and reference yacuum r

®For valid lest resulls the maximum difference belween console and reference vacuum readings shol
1 Santity thal Iha shove Thay Jensocs i Calbraled in accordance

shec

Needics Supply inging
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é% need | SS Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): _ 759.8 TC Simulator Model: CC-VTR-SH

Serial #: A2001003 Humidity (%):  55.0 Reference #: - 91109269

Units: _Metric__ Amb. Temp. (°C): . 24.8 Barometer Model: 369307

Altitude (m):~ 1.8 Reference #. EBARODIALSPEQ1

Corrected Pbar (mm. Hg): 759.7 = Digital Pressure Calibrator Model: 718 30G~

Reference #: 9543013

Audit Data

_°C C__ 703 :C °C °C °C Pass/Fail
Ambient | 24.4 25 25 24 25 24 25 ‘PASS
Ice Water 1.4 1 1 i 1 1 1 PASS
Audit Data
# in. Hg in. Hg Pass/Fail
1 -17.0 -16.5 PASS

_ 7> 7
Calibrate By: &{_.— < Appproved By: (o Date: 14 Feb 24
7

Notes

"Far vaid test resulls, the maximum diiference batween test and refs dings should be less than 5.4 °F (3 'C), for all thermocouples except for the stack
which shauld be less than 1.5% absolute temperature from the reference reading and the exit thermocouple which should be less than 2°F (1 °C) from the reference reading (EPA
Method 2, Section 6.3 and EPA Method 5, Sections 6.1.1.7-6.1.1.8)
2For valid test resuits, the maximum difference betwsen consale and reference barometric pressure readings should be less than 0.1 in. Hg (2.5 mm Hg), (EPA Method 5, Section
12y
IFor valid lest results, the maximum difference between console and reference vacuum readings should be less than 0.5 in, Hg (12.5 mm Hg)

| certify that the above Thermocouple, Barometric, and Vacuum Sensors were calibrated and audited in accordance with US EPA Methods, CFR 40 Part 60,

8 needisS
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@needlss Sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex1in. 51t Digital Callpers CD-15APX
Probe Numb w1906152 Reference No. A22070181
Pitot tube Number ABTTT Digltal Inciinometer BASELINE
Pitot tube Type S Type 3/8 inc. Referance No. FEI 12-1057
Validation method Standard Probe 1 in, and Temperatute 24.8 °C13
1/2 in. Sampling Mozzle Bare ic Py @ 759.8 mm Hg

Sampling Probe Valldation with Tune up
Measure and Alinmernt with 1/2" Sampling Nozzle( 12.7 mm )

Measured Standard Range
L= 1.91 em. {1.905cm, or3/4in.)
L= 5.00 cm. {5.08cm.or2.0in.)
-v\-
NN Dr= 0961 cm. (38in.)
~ = e
. 1 :\,." .—__ p—— —
gt 1) o = e o, ORERERL (100 A=  205cm (2.1Dr<A 530;)
Tyoe B Mot Tvom ety ]
Aj2Dr = 1.067 cm. (1.05P,/DrsA <15)

Pitot Tube Validations and Engles measurement Result
: Measure Resuit after Maintanance and Adjustable

Pg Size Standard Range
a = 2.30° s10°
B1 = -210° 55

P, Size
a; = -070° <10°
B2 = -0.90 ° s5°

Engles measurement Calculated Result Standard Range
W = 0.80 ° 0.029 cm. W < 0.08cm (1/32in.)

z
:%"\y ¥ | Z zZ = -0.40 ° -0.014 cm. Z <0.032cm(1/8in.)
s - :
===t 'S

Can be use 0.84 for Cp(s) if the type of face-opening misafgnment show above wilh not affsct lhe base line value of Cp(s) Solong as standard range

\ "
Validation By: &t_. /.5 Appproved By: a’”‘” Date: 14 Feb 24 1
7 - —
-
& ~eadi
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@ needlss Sampling Probe and Pitot Validation

Samplig System Equipment information Valibration Conditlons and Equipment
Probe Sheat Apex1in., 3ft Digital Callpers CD-15APX
Probe Number w2001490 Reference No. A22070181
Pltot tube Numb- AB996 Digital Inclinometer : BASELINE
Pitot tube Type S Type 3/8 Inc. Refarence No. FEI 12-1057
Valldation method Standard Probe 1 in. and ] Temperatute 248 °C+3
4/2 in, Sampling Nozzle B tric Pr e 759.8 mmHg.
: Sampling Probe Valldatlon with Tune up

BOTTOMVIEW 34— Z—si
: Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )

Measured Standard Range
L= 1.91 cm. (1.805cm.or3/4in.)
L= 4,89 cm. (5.08cm.or2.01n,)
SIDE VIEW - e Dy = 0.962 cm, (3/8in.)
'EE A= 208cm. (24 Drs<A <30;)
o AZD;= 1081 cm.  (1.05Pa/Dy<A s1i5)

Pitot Tube Valldations and Engles measurement Result
: Measure Result after Maintanance and Adjustable

Pg Size Standard Range
o = -130° s10°
.
B4 = 1.20° 58 i
P, Size
a3
o = 3,50 ° s10° '
B2 = 1.90° s5° |
d
4
w \ Engles measurement Calculated Result Standard Range {

——fmarerGa. i Rt W= 040° 0.015 cm, W < 0.08cm (1/32in. )

-ﬂ»z z= 1i0° 0.040 cm. Z <0.032cm (1/8in.) |
=N 1
TS, i

Can be use 0.84 for Cp(s) If Ihe lype of face-opening misafgnment show above with not affect the base fine vajue of Cp(s) Salong as standard range

. ) .
Validation By: &dﬁh - Appproved By: % Date: 14 Feb 24
7
(IR
m “-'mtf ‘g"‘;‘ﬁ'
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@ NeediSS Nozzle Validation

Samplig_; System Equipment Information Validation Conditions
Console Model XC-572-V Digital Calipers CD-15APX
Console Number A2001003 Reference No A22070181
DGM Model SK25EX Temperatute 24.8 °C+3
DGM Number 00005796 Barometric Pressure 759.8 mmHg

Nozzle ID Nozzle Diameter Different (D;+D,+D;)/3
Sizes D, D, D, AD Davg
mm mm mm mm mm mm
NS-5 3.96 3.96 3.96 3.97 0.006 3.963
NS-6 4.77 4.76 476 4.77 0.006 4.763
NS-10 7.92 6.35 6.36 6.36 0.006 6.357
NS-11 8.71 8.72 8.72 8.73 0.006 8.723
NS-13 10.31 10.32 10.32 10.31 0.006 10.317
NS-15 11.88 11.88 11.88 11.87 0.006 11.877
NS-17 13.48 13.48 13.47 13.48 0.006 13.477
Where :
D1, D2, b3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
D avg = (Dy+Dy+D3)/3
D2 D3
D1

Validation By: &fﬂu j.) Appproved By: %VV”‘\/’ Date: 14 Feb 24
8neediss

Neediss Supply nstrument Co.,Lid.




£ ‘i‘ n eed I S S U e twweane Sudaaguiun {3ia
N Neediss Supply Instrument Co., Ltd.
536 JOULBUA 7 ULYINUNEA LIRUNA NfIAY 10160 536 Soi Bangkhoe 7 Bangkhoe Bangkhxe Bangkok
Tel. 02-802-3980-2 Fox. 02-802-3988 Einfo@neodiss.com
Vertification Test Report
Instruments Information
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima7 Serial No.: 320779
Calibration Gas information
Standard Gas Mid Range Standard Gas High Range
02 Conc 2.2 %vol. 02 Conc 10.22 %vol.
Cd/Ex: 343014/Jul 24,2025 Cd/Ex:  343018/Jan 10,2025
CO Conc 99.94 ppm €O Conc 594.5 ppm
NO Conc 99.69 ppm NO Conc 197.2 ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
$O2 Conc 100.5 ppm $02 Conc 200.9 ppm
CO2 Conc 8.054 % CO2 Conc 16.02 %
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/Jun 21,2030
Environment: Temperature 25.8 °C Humidity: 47 %RH
S02 calibration test
. B Adj A Adj
Set point Std.gas ef. oreAdl ft.er / Difference % error
(ppm) Reading(ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 100.5 92 100 -0.5 -0.5
Hight 200.9 194 201 0.1 0.0
NO calibration test
. B Adj A Adj
Set point Std.gas ef-ore / ft'er / Difference % error
(ppm}) Reading(ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 99.69 90 100 0.3 0.3
Hight 197.2 182 200 2.8 1.4
NOKX calibration test
td. B Adj A Adj
Set point Std.gas ef.ore 4 ftter / Difference % error
(ppm) Reading(ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 99.76 91 100 0.2 0.2
Hight 197.2 190 200 2.8 14
CO2 calibration test
. B Adj A Adj
Set point Std.gas ef.ore 4 ﬂter J Difference | % error
{(ppm) Reading(ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 8.054 9.05
Hight 16.0 17.68

This report not be reproduced cxcc%i

B www.needi§s.Eolit

; .

We know the best thing to save environment
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- Neediss Supply Instrument Co.. Ltd.
536 DULIGUA T WUWUNEA (VAU NUR NFHNKY 10160 536 Soi Bangkhoe 7 Bongkhae Bangkhhoe Bangkok 2o
Ted O2-807-3980-7 Fox, O2-402-53988 Ginfoanesdiss com I

Vertification Test Report

<

Instruments Information Page:2/2
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima?7 Serial No.: 320779
Calibration Gas information
Standard Gas Mid Range Standard Gas High Range
02 Conc 2.2 %vol. 02 Conc 10.22 %vol.
Cd/Ex: 343014/Jul 24,2025 Cd/Ex: 343018/Jan 10,2025
CO Conc 99.94 ppm CO Conc 594.5 ppm
NO Conc 99.69 ppm NO Conc 197.2 ppm |
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
S$O2 Conc 100.5 ppm $02 Conc 200.9 ppm
€02 Conc 8.054 % CO2 Conc 16.02 %
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/}un 21,2030
Environment: Temperature 25.8 °C Humidity: 47 %RH :
|
CO calibration test
Set point Std.gas Bef.ore Adj Aﬂier Adj Difference | %error
(ppm) Reading(ppm) Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 99.94 101 99 -0.9 -0.9
Hight 594.5 607 601 6.5 1.1
02 calibration test \
Set point Std.gas Befjore Adj Aﬁier Adj Difference | % error ‘
(ppm) Reading(ppm} Reading(ppm)
Low/Zero 0.0 0 0 0.0 0.0
Mid 2.2 2.2 2.2 0.0 0.0
Hight 10.22 10.21 10.21 0.0 -0.1
Note
Technical Data Calibration results.:Calibration reading response discrepancy X
02 parameter 0.2 Vol-% at Range 0-21 Vol-%
CO2 parameter +0.3 Vol-% at Range 0-CO2 Max
CO parameter +5 % at Ran -500 PPM
NO parameter +5 % atRan
NO2 parameter +5 % at Ran
SO2 parameter +5 % at Ran, 1
Calibrate By: Approve By :

This report not be' repraduced gxceprinfullwit i f Neediss Supply Instrument Co., Ltd.
= o6 on ks
= Www.neediss.com

We know the besl thing to save environment




Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibratlon :

Date of Issue :

Calibrated by :

Calibration Method :

Calibratech Co.,Ltd.

NSC-TISI-TIS17026
7/106-7 Moa 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hofmail.com

Certificate of Calibration

67-200060-1 Page : 10f2

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Electronic Balance

Manufacturer : Sartorius Model : SECURA125-1S
Serial No, : 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g

On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.

Ambicnt Temperature : (20.0t020.7) °C
Relative Humidity : (56.2 to 60.3) %
Air Pressure  : 1013.0 mbar
20 February 2024

20 February 2024

21 February 2024
Satja Sangkhum
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

ID No.

E261-E2624

Cert, No. Dug Date Traceability
02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in fi

except with the prior written approval of the Calibratech Co.,Ltd.



Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech_¢al@hotmail.com

Certificate of Calibration

Certificate No. :

Result of Calibration :

67-200060-1

UUC Condition As-Received : Good

Departure of indication from nominal value

Without Adjustment

Nominal Value Correction Uncertainty
(®) (®) (e
0.1 0.0000 0.00011
0.5 0.0000 0.00011

1 0.0000 0.00011
2 0.0000 0.00011
5 0.0000 0.00011
10 0.0000 0.00011
20 0.0000 0.00013
50 0.0001 0.00014
100 0.0001 0.00020
120 0.0000 0.00038

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

Page : 2 of 2

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

Eccentric error

Repeatability

Load test : 20 g

A B

C D

E

0.0001 0.0001 0.0000 0.0000 0.0000

Load test

Stdev.

100
0.00004

g

L e




NSC-TISI-TIS17025
CALIBRATION 0080

Calibratech Co.Ltd. : :
7/106~7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nanthaburi 11.120' : :
Tel.(02) 964-6211 Fax.(02) 964-5155, e~mail : ¢alibratech.cal@yahoo.com, celibratech.cal@hotmaill.com

Certificate of Calibration

Certificate No, : 67-410025-1 Page : 1 0f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhac, Bangkok 10160

Equipment : Digital Thermo-Hygrometer
Manufacturer : Jedto Model : HTC-1
Range Temperature : N/A C Resolution : 0.1 °C
Range Humidity : N/A  %R.H. Resolution : 1 %R.H.
Serial No. : PONPES5852094 ID No. : ELABTMHTC10003
Environment : Ambient Temperature : (23 +2) °C
Relative Humidity : (50 + 15) %

Date of Recejved : 20 February 2024
Date of Calibration : 22 February 2024
Date of Issue 22 February 2024
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instruments : This certification is traceable to the International System of Units ;
Digital Indicator with Standard Probe Temp&Hum iu
ID No. Cert. No, Due Date Traceability

400034 & 400035 SG-H-00020/67 05 Jul 2024 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

Approved by :

The Uncertainties are for a confidence probability of approximate

This cerificate may not be re




i

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburl 11120
Tel.(02) 964-6211 Pax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-410025-1

UUC Conditfon As-Received : Good

Result of Calibration :  Without Adjustment

Page : 2 of 2

Function : Temperature measurement
Reference Humidity @ 50 %R.H.
Standard Temperature UUC Reading Correction Uncertainty
(‘c) (‘c) (°c) (£'c)
24.98 25.0 0.0 0.46
Result of Callbration :  Without Adjustment
Function : Humidity measurement
Reference Temperature @25 °’c
Standard Humidity UUC Reading Correction Uncertainty
(%R.H.) (%R.H.) (%R.H.) (£%RH)
50.03 50 0 2.2

Remark
UUC : Unit Under Calibration

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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Tel :
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U5 Aulhuduy [790  540.540/1 90LLUNOLA 7 WUWLNILKA CUAUNILA NTILVIWY 10160
540.,540/1 Soi Bangkhaoe 7 Bangkhae Bangkhae Bangkok 10160

02-802-3577—-8 fFaox. 02-802—-3773 info@evitesting.com

TSP High Volume Sampler Calibration

Verification Report No.
S02400242-E004 -TSP 01

O PM Onsite
Site: Wil 8 Munuasungn suauulile (A2) (WBnaialanvinisay)
UTM: N 1490138 E 727523 Date: 9 Oct 24
Sampler: ETSP#34 Technical: PANLOP PROMMEE
Recorder: ECRDS016339508 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1010.3 Corrected Pressure (mm Hg): 757.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1009.8 Corrected Avg.Press. (mm Hg): 757.4
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Seriak: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.40 1.663 56.0 55.27 Slope = 35.5349
2 10.70 1.611 52.0 51.32 Intercept = -4.4255
3 7.60 1.360 46.0 45.40 Corr. coeff.= 0.9966
4 4.80 1.084 340 33.56
5 2.20 0.738 22.0 21.71 # of Observations: 5
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Range of Chart 36
at 1.1 - 1.7 m3/min. 56

This repart shalt not be reproduced except infull, without the written approval of Envilab Co.,Ltd

= www.evltesting.com

Environmental rosponsibility with Aaccuracy measurcmont

FE-MNT-29 Rev.02:05/07/67
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Envilab Co.. Ltd. 540.540/) Soi Bangkhoe 7 Bangkhae Bangkhae Bangkok 10180
Tel : 02-802-3577—-8 Fax. 02—802-3773 info@evitesting.com
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TSP High Volume Sampler Calibration

Verification Report No.
S02400242-E004 -TSP 02

O PM Onsite
Site: V3w 9 1Nudanud? druauuile (A1) (Vinaiaaauud)
UTM : N 1488305 E 728908 Date: 9 Oct 24
Sampler: ETSP#33 Technical: PANLOP PROMMEE
Recorder: ECRDS016338509 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1010.5 Corrected Pressure (mm Hg): 757.9
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1009.8 Corrected Avg.Press. (mm Hg): 757.4
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.70 1.611 56.0 55.28 Slope = 34.0760
2 8.60 1.446 50.0 49.36 Intercept= 0.3274
3 6.40 1.249 440 4343 Corr. coeff.= 0.9994
4 4.00 0.990 340 33.56
5 2.20 0.738 26.0 25.67 # of Observations: 5
Range of Chart 39
at 1.1 - 1.7 m3/min. 59
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This report shall not be reproduced except infull, without the written approval of Envilab Co. Lid
! WWW.SVH;S@'DI ng'com Environmental responsibility with Accuracy measurcmont

FE-MNT-29 Rev,02:05/07/67
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Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400242-E004 -PM 01

L PM [ Onsite
Site: wj# 8 uvuasungn suaru il (A2) (Uinaialanvinain)
UTM : N 1490138 E 727523 Date: 9 Oct 24
Sampler: NPM10#14 Technical: PANLOP PROMMEE
Recorder: NCRTI500904855 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1010.3 Corrected Pressure (mm Hg): 757.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1009.8 Corrected Avg.Press. (mm Hg): 757.4
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.2654
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa I IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 13.60 1.862 58.0 36.80 Slope = 18.5232
2 11.40 1.706 52.0 32.99 Intercept = 1.8692
3 8.80 1.500 46.0 29.18 Corr. coeff.= 0.9964
4 6.60 1.301 42.0 26.65 SFR= 1.133
5 3.90 1.003 32.0 20.30 SSP= 36.03
# of Observations: 5
Range of Chart 34
at SFR +10% 38
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This report shall not be reproduced except infull, without the written approval of Envitab Co. Ltd
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PM10 High Volume Sampler Calibration

Verification Report No.
S502400242-E004 -PM 02

L PM = Onsite
Site: v3LImy 9 1Mudauudl duauuTile (A1) (Vinaiadauuny)
UTM : N 1488305 E 728908 Date: 9 Oct 24
Sampler: EPM10#30 Technical: PANLOP PROMMEE
Recorder: ECRDS016431077 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1010.5 Corrected Pressure (mm Hg): 757.9
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1009.8 Corrected Avg.Press. (mm Hg): 757 .4
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, inc Qstd Slope: 1.2654
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.70 1.800 58.0 36.79 Slope = 18.8584
2 10.20 1.614 50.0 31.72 Intercept= 2.2811
3 7.80 1.413 46.0 29.18 Corr. coeff.= 0.9964
4 6.40 1.281 420 26.64 SFR= 1.133
5 2.60 0.822 28.0 17.76 SSP= 37.28
# of Observations: 5
Range of Chart 35
at SFR +10% 40
400 — T —
350 —
300 4 ] ==l
250
§
z 200 . —
§
50 -
(-1
[-]-] L k-] 0% Q75 10 128 190 175 200
m¥min.
This report shall not be reproduced except infull, without the written approval of Envilab Co Lid.
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’-\ RECATIBRATION
TISCH

February 9, 2025
Environmental : :

g

Calibration Certification Information
Cal. Date: February 9, 2024 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch Pa: 749.0 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 5411
Vol. Init Vol. Final avol. ATime apr AH
Run (m3) (m3) {m3) (min) {(mm Hg) (in H20)

1 1 2 1 1.3950 3.2 2.00

2 3 4 1 0.9840 6.4 4.00

3 5 6 1 0.8790 7.9 5.00

4 7 8 1 0.8430 8.8 5.50

5 9 10 1 0.6940 12.7 8.00

Data Tabulation

X vstd | astd \/ s B Q@ 1fAHi Ta/Pa)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9914 0.7106 1.4111 0.9957 0.7138 0.8875
0.9871 1.0032 1.9956 0.9915 1.0076 1.2551
0.9851 1.1207 2.2312 0.9895 1.1257 1.4033
0.9839 1.1672 2.3401 0.9883 1.1723 1.4718
0.9787 1.4103 2.8222 0.9830 1.4165 1.7750
m= 2.02024 m= 1.26504
QSTD b= -0.02667 QA b= -0.01677
r= 0.99993 r= 0.99993
Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= 1;m(\/au(7';?r —%)b) Qa= llm((m)-b>

Standard Conditions
Tstd: 298.15 K RECALIBRATION
Pstd: 760 mm Hg
ﬁy 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
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
‘isch Environmental, Inc. www.tisch-env.com

.45 South Miami Avenue TOLL FREE: {877)263-7610

fillage of Cleves, OH 45002
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710002
Calibrated Date: 1-Oct-24

pM [ oOnsite
Instruments Information Page:1/2
Analyzer Type: SO2Analyzer Manufacturer API
Model: 100E S/N: ESOAI100E01108
Calibration System
RiE C'alibratgr_Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
S/N: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/N: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 243 °C Humidity:. 56 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb} {ppb) ppb)
Before| 0.0 g 1.3 i 4000 410.0 1.2
_ After 00 ______ 0.8 0.8 4000 = 403.0 oAt
M
Single Point Calibration Chart
500
400 +-
=
Q.
2 00Tyt —d4— Before
5
§ 200 4
(4
100 4
0 e 9
L (Reference(ppb) i 40
i e 3 e
I Naeanr A e

This report shall hot be regroduced except infullwliihout the written approval o




S0O2 Analyzer Verification Test Report

Calibration Report No.: AR-S6710002
Calibrated Date: 1-Oct-24

PM O oOusite

Test Function Value Unit - Before

Date

i e g i a¥ i ]

Range |50 - 20000 % 505 0% 2o Ay R T

Stablﬁ; (_Zero Gas) i < 0.2 AN EEE __d.é_ b i _02 —_i

Sample Flow . [650 (+-50) . e e T A e e P L T :

PMT Deteotor . . “lo- 5000 ARG e S VRES) 2

Norm PMT Detector o - 5000 341 ST e

TR [ e ‘[400-900 constant 719 CAS s e o

oot R XA B T T e e D, ; Ty R

RGELL TEMP R | Dreegee G 50 il 50 AR

BOXTEMP. . . |2040 " Dreegee C 344 327 wals

BT ATEMP Ao Qi asa A T ) Wi ~ Dreegee C 8.0 8.0 e

UV lamp 1000-4900 VT P 4034.0 (AR 0 TR

Lamp Ratio 30-120 T4 e 0 1140

STR. Light (Zero Gas) . <100 29 ' 29 s S

Dark PMT (+50) - (+200) 3 44.7 e e 4

Dark lamp 3 (-50) - (+200) A ; 51 iy e, %

SAMPPRES | 20-30 contant 28.1 27.8

Elbetric Testoph A 7 - '

PMT Volts: ‘12000 (+/- 500) mV 2004 2020 i
1000 ¢+ 250) R R R 1010

S02 Slope. R0 R PE R RS o 0.866 DT

SO2 Offset SDEh G G rh s R S e R 65 e A TR

Stablhty at Zero

Stability at Span

Gas TéstResponse. |

Zero Gas (0 OO PPB)

Span Gas (400 PPB )

i i 5% of Range

Calibrate By :

This report sholl nat be reproduced except infullwithout The writTen

Date:

Sirirat Poonlak
1-Oct-24

Neediss Sunply

Approve By :

Date:

K

Sarawut Keawsrinual
1-Oct-24
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710003
Calibrated Date: 1-Oct-24

PM [0 oOnsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A S/N: ESGAIT10002032

Calibration System

Cafibrato_r Unit Standard Gas
Dilutor Model' ESA MGC101 NOx Conc 46.50 ' PPM
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S§02 Conc 45.59 PPM
S/N: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature. 243 °C Humidity:. 57 %RH
Calibration Report
Zero Span
Status Reférence Reading Drift Reference Reading Drift%
(ppb) {ppb) {ppb) (ppb) _.(ppb)
Before| =~ 00 kGG B s 400:0:57 | =20 RTA05. 2 f i 0.6 Sk
After] &= 0.05S g ot TRa ARG 400.0 401.0 0.1
Single Point Calibration Chart
500
400 o B SR T K 1 R AT s sl 3118 Aiam
o
2
5 B0 e e el e
E 200 o e e e e e
o
100 =22t
0 ¥ — T
w0 L terence (bph) 400
4 i . Ao ) »,.“u{. e §

This report shall rot be recroduced except infullwithout The wrttTen
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S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6710003
Calibrated Date: 1-Oct-24

pm [ Onsite

Test FunctionValue - Norminalrange’ % Unit {1 Betore N A

Date 1-Oct-

e O S Vo ity e et 2 O IR
Range e B0 20000 1 r T sl

Stability (Zero Gas) | <302 S

Sample Fiow R gt o650 (+/-50) i

PMT Detector.. 0.- 5000

Norm PMT Deteclor T 0 - 5000 = il

HVPS T 1400-600 constant. |

e

RCELL TEMP

BOX TEMP

-Dreegee C 50 ke 50
Dreegee C 32.6 351
PMT TEMP 7(+-1) Dreegee C 8.3 : 8.3

UV:lamp 1000—4900

L.amp Ratio

§-T— in?j”l'_agﬁ.t_-(zéro_’Gas)_ Ak
Dark PMT (50) (+200)

Dark lamp (-50) (+200)
SAMP PRES i 20 30 contant
- z e

Toooo (o1 500)
502 Conc 1000 (+/- 250)

S02 Slope. 1.(+-03)

Sooomsst . i  |< 250

Stability at Zero L SR PPB TR 0.1

R R e S e R T [ e RN Y

Zero Gas (0 00 PPB) 0 ppb 1.4

T T e e R T R S BT R

Approve By : %

Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Oct-24 : Date: 1-Oct-24

Calibrate By.:

Heediss Supply In

This report shall not be reproduced except infullwithout the written epproval of Neediss Suoply Inst?
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710001 Page:1/1

@ ey

Calibrated Date: 1-Oct-24

- Onsite

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200E ~ S/N: ENOAI200E00305

Calibration System

Calibrator Unit - Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NO Conc 46.50 PPM
ZERO-AIR Genearator ZAG7001 So02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM

Expire Date: Mar. 31,2026 EB0160267

Environment: Temperature  24.1 °C Humidity: . 57 %RH

Calibration Check ( Before adjust)

Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected:Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO -« | 32 ¥ 0:0 _ 328 ~.410.0 e G VR ] s s e
J NOG Al T i 0.0 WA R 2.0 Q0 ila s 02 s oy
NOXx 46 0.0 46 412.0 400.0 1.5
Calibration Check ( After adjust) :
Zero Span
GAS Reading Value'| Expected Value - Drift Reading Value | Expected Value ;
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
__NO CROmB b e R0I0 T e e s O O a0 0 | e 400 0 R S A s TS
NO, 0.3 0.0 0.3 2.0 0.0 02
e o e

450 -
400 ALLE LSRN b\ ey s N e L
350 A LR e L L A UL L e 2R e i
300 o M el S . -
250 4 e
B0
C B 450 {dued
100

Anglyzer Reading: (NO)

NO Reference Value (|

This report sholl not be reproduced except infullwithout the written
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710001 Page:1/4
Calibrated Date: 1-Oct-24
‘
PM 0O Onsite
Page.'2/2
Test Function Value _Norminal range Unit Before CAfter, oDl o Noté
Dal_e 1-Qct-24
Time 13:25
Range 0.00 - 500,00 PPB PPB 500.0 500.0
Stability (Zero Gas) <02 PPB 0.5 0:2
Sample Flow 500+/- 50 cc/min 4740 . 441.0
Ozone Flow 60-90 ccimin 76.0 760
PMT. Detector 0-5000 mV 245 62.2
AZERO -20-150 mV. 8.6 67.5
HVPS 400-900 constant Y 839.0 836.0
DCPS 2500 +/- 200 mv - e
RCELL TEMP, |50+1-11 Dreeges € 50.0 50.0
BOX TEMP 20-35 Dreegee C 345 305
PMT TEMP 7+ Dreegee C 7.0 71
1ZS' TEMP 50+/-'4 Dreegee C - -
MOLY Temp 315 +/- 5 Dreegee C 315.0 3144
RCEL PRES 4-10!contant IN-Hg-A 4.20 7.90
SAMP. PRES 2030 contant IN-Hg-A 29.9 286
NG Slope 14/-0.3 1.256 1.032
Nox Slope 14-0.3 1.232 1.048
NO Offset -10.to + 150 mV 4,50 6,90
-10 to + 150 mvV -5.00 -1.50
Zero Value NO 0 ppb 3.2 0.4
NOX 0 ppb 4.6 (154
Span Value NO 400 ppb 4100 403.0
NOX 400 ppb 412.0 4050

Calibrate By :

This report shell not be reproduced except infullwithout the wrilten

\__“ Sirirat:Poonlak
1-Oct-24

Approve By :

Sarawut Keawsrinual

Date:

155

1-Oct-24
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Calibration Report No.: AP-N6710002
Calibrated Date: 1-Oct-24

d

PM
Instruments Information

Onsite

NOXx Analyzer Verification Test Report

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: T200

Manufacturer API
S/N: ENOAIT20002459

Calibration System

Calibrator Unit Standard Gas
Dilutor:-Model ESA MGC101 NOx Conc 46.50 PPM
‘SIN: 792 NO:Conc 46.50 PPM
ZERO AIR:Genearator ZAG7001 So02:Conc45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267

Environment: Temperature_ 24.2 °C

Humidity:_ 57 %RH

Calibration Check ( Before adjust )

This report shell not be reproduced except infulwithout the written

Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO _ A2 0:0° - Rl 396.0° 400.0 R R
NG s 088 vl iy n0.0 D | Sonenie 00k 7.0 e VAN 2] 09
NOx 1.5 0.0 i35 403.0 400.0 0.4
Calibration Check ( After adjust ) ‘
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (Ppb) (ppb) Drift%
[0 B e RS ) LSRR v 03  |.. 4010 40000 a0 0l el
D27 0.2 50 vl 0 0:00p el (ol 0200 20 PR AVSU: ROl 02
NOx 0.5 0.0 0.5 403.0 400.0 0.4
450
®) 400 A e e
£ 350 +
E’ 3007 ol
=)
O 260 e
04 )
5 ._200.-__. ey
:“Z_‘. ki 150 e
(L]
s 100
" 50 "4
0
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710002 Page:1/1
Calibrated Date; 1-Oct-24
O ;
PM Onsite
Page:2/2
Norminalrange | . Unit. . | iliBetore’ 1 iiAfter. i (L 0 Notel
1-Oct-24
_ 13:30:00 AM_~

Range _ 0.00 - 500.00 PPB PPB 500 500
Stability: (Zero Gas) <02 PPB 05 0:2
Sample. Flow 500+/- 50 cc/min 505 : 480
Ozone Flow 60-90 cc/min 79 72
PMT. Detector 0-5000 mV. 26.2 1293
AZERG -20-150 ' v 50.0 ! 55.0
HVPS 400-900 constant. . v 755 755
DCPS 2500 +/- 200 mv 5 : 5
RCELL TEMP. 50+/-1 i Dreegee C 50 50
BOX-TEMP 20-35 Dreegee'C 30.2 32,0
PMT TEMP 7 +-1 Dreegee C 72 | T2
IZS TEMP 50+/- 4 Dreegee C < -
MOLY: Temp : 315 +- 5 Dreegee C 315.0 3150
RCEL PRES 4-10icontant IN-Hg-A 4 5
SAMP PRES 20-30contant | L IN:Hg-A 29 29
NO Slope 14103 J 0890, 1.118
Nox Slope 1+-0.3 ' 0.911 1.046
NQO Offset £10M6 = 515U mV 12.9 2.2
NOXx. Offse 10 lo + 150 mv 2.4 9.1
Zero Value

NOX 0 ppb 155, 0.5
Span Vallie NO ; 400 ' ppb 396.0 401.0

NOX 400 ppb " 14030 ; 403.0

Approve By : : %

Calibrate By :

Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Oct-24 Date: 1-Oct-24
Neediss Supply instrgmaass Y AT

This raport shalt not be reprodiyced except infullwithout the written




Airgas Specialty Gases

-
. AI as Airgas USA LLC
A 6141 Easton Road
an Alr Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: EO4NI9SE15A00V3 Reference Number: 160-402685487-1
Cylinder Number: EB0160267 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Outlet: 660
Gas Code: CO,NO,NOX,S0O2,BALN Certification Date: Mar 31, 2023

. Exeiration Date: Mar 31! 2026 :

Certification performed in accordance with "EPA Traceability Protoco! for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as slated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
male/mole basis unless otherwise noted. The resuits relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 46.50 PPM G1 +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
NITRIC OXIDE 45.00 PPM 46.50 PPM G1 +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
SULFUR DIOXIDE 45.00 PPM 4558 PPM G1 +/- 1.0% NIST Traceable 03/24/2023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +/- 1.4% NIST Traceable 03/24/2023
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 210607-22 CC708067 48.41 PPM NITRIC OXIDE/NITROGEN +H-1.2% Sep 21, 2025
PRM 12395 D887660 9.91 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 22, 2022
GMIS 124206889104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 21, 2025
NTRM 160610-01 CC473196 49.02 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Mar 22, 2028
GMIS 07212022B109 EB0141209 50.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Dec 21, 2026
CO 220608 CC744768 2501.8 PPM CARBON MONOXIDE/NITROGEN +-0.5% Sep 30, 2028
The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 8 N1KD579 NDIR Mar 07, 2023
Nicolet iS50 FTIR AUP2010245 NO FTIR Mar 09, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Mar 23, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR . Mar 16, 2023

Triad Data Available Upon Request

NOTES:Gross Weight: 27.8 Kg
Net Weight: 4.8 Kg
PO# 5223001123

/) fnﬁzf// U %ln/ﬁlA

Approved fof Release
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THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 6 April, 2024 Certification No. 172/24
Page : 1 of 6
Object : m‘émﬁ@mmﬁmqqﬁﬂuﬁwm
Manufacturer : NovaLynx
Type - Data Logger 110-WS-25DL-D
Serial No. : EWSNV110WS2503
Customer : ENVILAB Co.,Lid.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae,
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.2 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FC014 Serial No. 9310118 : HOOK GAGE NO 1425
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermoschneider N0.9188 : testo, testo 645 Seri

STANDARD BAROMETER  : Digital Bar/o@isam Type PTB220 N, w;% 4

Calibrated by : Ng‘h\-@afé\ Siifd: 4 . Authekised Signa
- W 3
MP#od

Mr. Watcharapol Subwat Promsitt

Mechanical Engineer




THA! METEOROLOGICAL DFEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model! EWSNV110WS2503 Certification No. 172/24
6 April, 2024 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = = = 03 il 0.70 T
3.02 - - e 24 0.62
5.00 = » = 49 0.10
7.04 3 - - 6.9 0.14
9.02 - - - 8.8 0.22
11.01 < & = 10.9 0.11
13.01 - = - 12.8 0.21
15.01 3 - = 15.1 -0.09
17.02 3 : = 16.8 0.22
20.02 - - 2 20.1 -0.08

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 91
180
270

Calibrated by : NBM\

Mr. Watcharapol Subwat

Mechanical Engincer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2503
Certification No. 172/24
6 April, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1009.59 1010.02 -0.43
1009.45 1009.95 -0.50
1010.10 1010.53 -0.43
1010.94 1011.36 -0.42
1011.46 1011.85 -0.39
1011.84 1012.34 -0.50
1012.06 1012.47 -0.41
1013.04 101348 -0.44
1013.18 1013.56 -0.38
1012.89 1013.27 -0.38
1013.20 1013.61 -0.41
1013.44 1013.85 -0.41
1013.81 1014.21 -0.40
1014.19 1014.68 -0.49
1015.96 1016.32 -0.36
1016.23 1016.65 -0.42
1015.64 1016.03 -0.39
1015.23 1015.68 -0.45
1012.87 1013.31 -0.44
1013.63 1014.10 -0.47

Average

Calibrated by : N@'\b’m'fo(\

Mr. Watcharapol Subwat

~

A :.‘ };. g
allbrutioh'&i. Test Szt

Mechanical Engineer Metgo:;,' ogical Instry
\ - oo




THAI METFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2503 Certification No. 172/24
6 April, 2024 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction

°c c c
45.6 46.0 0.4

30.1 30.3 -0.2

15.4 15.7 -0.3

Calibrated byt H l

Mr. Watcharapol Subwat

Mechanical Engineer

i-eau

ir




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSI}TV] 10WS2503  Certification No. 172/24
6 April, 2024 Page : 5 of 6

Standard Relative Humidity Sensor Reading

Humidity Reading Correction

% R.H. % R.H. % R.H.
85.2 91.5 6.3
62.4 67.7 -5.3
41.5 46.2 4.7

Calibrated by : ‘ ] * K.

Mr. Watcharapol Subwat

Mechanical Engineer

v @ﬁﬂ&;\
5 ?3‘.’
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Date of Issue 6 April, 2024 Certification No. 172/24

Page: 60f6

Tu¥uses

mhidentiuiivedusesdh nseeiany B Davis Instruments (111 TIPPING
BUCKET Product No. #7852 Mfg, Code. EWSNV110WS2503 ¥iimsaeufieunuudaindy
HUULAIMI9 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No.

71082 azannsoh 11414 Tsgadesmusivazideaveunseile (0.2 mm./TIP)
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uiEn Bulhudu A7fa  540,540/1 FREUNILA 7 LULNUA LUALSULA NIV 10160
Envilab Co., Ltd. 540,540/} Soi Bangkhae 7 Bangkhaoe Bangkhae Rangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com

Ervilab 8 Needrss Supply Instument

Verification Test Report

L] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S02400242-E004 -SLM 01

Onsite UTM : N 1488302 E 727659

9 October 2024
suhlanmsdudianile
Sound Level Meter
PULSAR

45

13

Temperature 32 °C Humidity 68 %RH
Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075

Date of Calibration : 10 Apr 2024
Uncertainty : 0.10 dB

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.00 0.28 93.72
Error After Adjust Totar Error .
(dB) (dB) Acceptant value Pass/Fail Judgment
0.00 0.10 +-1.0dB Pass

This report shall not be reproduced except infull,without th

Usznald 01/02/2566 =

B www.evltesting.com

Erviron
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AV4 bl

vdEy 1 8uludu 49fe 540,540/1 ABUNNLA T LANLNLA LUALINILA NFILNWY 10160
Envilab Co.. Ltd. 3540,540/1 Sai Bangkhae 7 Bangkhae Bangkhae Bangkok 10180
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : inffo@evitesting.com

Envilab & Newdiss Supply Instrument

Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S$02400242-E004 -SLM 02

Onsite UTM: N 1488008 E 727683

9 October 2024

suislasimssufinaziuaan
Sound Level Meter
PULSAR

45

18

Temperature 32 °C Humidity 68 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial N0.1351075
Date of Calibration : 10 Apr 2024

Uncertainty : 0.10 dB

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.60 -0.12 93.72
Error After Adjust Totar Error .
(dB) (dB) Acceptant value Pass/Fail Judgment
0.00 0.10 +-1.0dB Pass

This report shall not be reproduced except infull,without thg

. ||
tsennals 01/02/2566 -

www.evitesting.com

Ermdronme|
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vdiv @duliudu 4fia 540,540/1 TREUNUA 7 UIIUMNUA LUALUNILA NTINKTY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bongkhoe 7 Bangkhoe Bangkhoe Bangkok 10180
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com

Enviloh & Neediss Supoly Instrument

Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Onsite UTM ;

9 October 2024

Susalasamssudiaaziuan
Sound Level Meter
PULSAR

45

22

N 1488311 E 727447

Report No.:

S02400242-E004 -SLM 03

Environment: Temperature 32 °C  Humidity 68 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Uncertainty : 0.10 dB

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.10 0.38 83.72

Error After Adjust Totar Error .
(dB) (dB) Acceptant value Pass/Fail Judgment
0.00 0.10 +-1.0dB Pass

This report shall not be reproduced except infull,without

yumdliorozzses = WWw.evitesting.com




ufeiv 18ulindu A9 540,540/1 FQUUNUA 7 LUWUNUA LUIAUWUA NTINNWY 10160
Envilab Co.. Ltd. 540,540/ Seci Bangkhae 7 Bangkhoe Bangkhae Bangkok. 10160 -
Tel : 02-802-3577-8 Fax. 02—-802-3773 E-mail : info@evitesting.com Envilch & NeedrS Supply (rstrument

£)

Verification Test Report

Report No.:
S02400242-E004 -SLM 04
] PM Onsite UTM : N 1488161 E 727495

Calibrated Date: 9 October 2024
Site : Sunlassmseudale

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 16

Environment: Temperature 32 °C  Humidity 68 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No0.1351075
Date of Calibration : 10 Apr 2024

Uncertainty : 0.10 dB

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.10 0.38 93.72
Error After Adjust Totar Error .
(dB) (dB) Acceptant value Pass/Fail Judgment
0.00 0.10

This report shall not be reproduced except infull,wit

dmeli ovozi2ses B Www.evitesting.com
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: NSC-TISI-TIS 17025
ITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391 : MTC No. EEL. BP. 30/0467

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Calibrated at : Electrical and Elcctronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Calibrator Temperature :(23+3)°C

Manufacturer : Bruel & Kjaer Relative Humidity :(50 + 15) % 3
Modcl 14230 Ambient Pressure  :(101.325 + 1.500) kPa f
Serial No. 11351075

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 34401A S/N MY44005560.

PR (¥

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 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

L R i R

= -

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 : 9 Apr. 2024

&

Date of Calibration : 10 Apr. 2024 X

The results relate only to the items test |

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR. '3

\'

FM.BLMTC.002 Rev.5 |+

£

Head Office Office/Laboratory Office bia

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomal, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak, ?

Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand 9

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217 f?:
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

~
-

E-mail : mtc@tistr.or.th Website : wwwitistr:or.th

\)
»

NS



NSC-TISI-TIS 17025
CALIBRATION 0037

Qn<TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 30/0467

21-67/0391

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

Request No.

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 Qutput in dB re 20pPa, 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) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.72 -0.28 +0.10 +0.40dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 994.9 -5.1 +1.5 +1.0% |
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kijaer 4180 1.25 +0.50 +3.0%
Note : 1. No adjustment. 1;
2. The calibrator pressure correction was not included. “‘
3. The microphone volume correction was not included. E
Calibrated by : Approved by : o
....... bl M. ;
(Mr.Weerachai Deechaiyae) :
Electrical and Electronic Standards Laboratory *
Date of Calibration 10 Apr. 2024 :
Date of Issue 11 Apr. 2024

End of Cerlificale

The results relate only to the items tested/
Advertising the Report/Certificate and publicity of the results except in full are prohibi

FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak, :
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand i

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440
E-mail : mtc@tistr.or.th Website : www.tistr.or.th

Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009




Utiv Bulwdu 37fn  540,540/1 YREILWUA 7 UWINUNUA LIALNUA NTIVIWe 10160
Envilab Co.. L.td. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 3
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Enviiob & Needigs Supply Instrument

0

Verification Test Report

Report No.:
S02400242-E004 -PU 01

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5612
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 _ 2000.4

2000.5

2000.7 2000.3
1999.8
2000.2

2000

Nl bW

This report shall not be reproduced except infull. without ¢

sz el 01/02/2566 . www.cvlteating.com




Ustv Buludu 4afa 540,540/1 FRBLNOUA 7 WUANUNULA IUALNLA NINWY 10160
Envilab Co.. Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 3
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Envilab & Need!e Supply Instrument

0

Verification Test Report

Report No.:
S02400242-E004 -PU 02

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5576
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (mli/min)

1 2000.7

2000.5

2000.2 2000.2
1999.8

2000

|l ] W] N

1999.9

This report shall not be reproduced except infull.without

sznield 01/02/2566 . WWW'3V|t65ti”@'com




uFiv Bulaufu 91n  540.540/1 TREUWUA 7 UULNKA LUALNUA NFIVNWT 10160
Envilab Co.. Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 :
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Envilob & Neediss Supply Irstrument

0

Verification Test Report

Report No.:
S02400242-E004 -PU 03

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5611
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Jate of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 500.8
499.2

500 4994 500.1

500.3

| K~ W N

500.8

This report shall not be reproduced except infull without th

s ovozasss M Www.evltesting.com

Environ
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Udtivn Bulaudu 91fin 540,540/1 TREILNIUA 7 LARILNKA IUAUNUA NTILAWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com

Enviob 8 Needrss Supply Instrument.

Verification Test Report

Calibrated Date
Equipment
Manufacturer
Model

Serial or ID No
Environment

Reference Standard

¢ 9-Oct-24

: Air Sampling Pump

: AP BUCK
: LP-5
. 5568

: Temperature

: Primary Flow Calibrator Model Defender 510, MESALABS

25 °C Humidity 60 %RH

Serial No. 200368

Date of Calibration : 17 july 2024

Report No.:
S02400242-E004 -PU 04

Result of Test

Reference Flow

(ml/min)

Test No.

Reading

(ml/min)

Average

(mfi/min)

500

501.3

500.5

500.2

499.3

|l | WL N

499.9

500.2

This report shall not be reproduced except infull,without the

dsznels 01/02/2566 - WWW'6V|t65ti”@'00m




udn Bulaudu 91da  540,540/1 YOEUUA 7 UAILNLA LUALMNUA NTUNWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 3
Tel : 02-802-3577-8 Fax. 02-802-3773 E-muail : info@evitesting.com Enviiab B Needro Supply rstrument

q

Verification Test Report

Report No.:
S02400242-E004 -PU 05

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5821
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 501.7
499.3

500 500.0 500.2

501.5

wnil ]l WL N

498.6

This report shall not be reproduced except infull.without th

szmald 01/02/2566 = WWWﬁVlteetin@‘com
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Verification Test Report

Report No.:
S02400242-E004 -PU 06

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 4831
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 500.5

500.8
500.1 500.5
500.5

500

Bl B W]

500.6

This report shall not be reproduced except infull,without t

dszmals 01/02/2566 o www.cvltesting.com
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Verification Test Report

Report No.:
S02400242-E004 -PU 07

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 4829
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1700.6
1700.5

1700 1701.7 1700.6

1699.7
1700.6

)l Ml W] R

This report shall not be reproduced except infull.without th

szmeld 01/02/2566 o www.evltesting.com
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Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Ernalab B beedis Supply Instrument

N

Verification Test Report

Report No.:
S02400242-E004 -PU 08

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5448
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 2001.1

2002.5
2000.7 2000.7
2000.1

2000

|l |l W] N

1999.3

This report shall not be reproduced except infull.without th

sz neld 01/02/2566- www.evlteeting.com
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Envilab Co.. Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@eviltesting.com

Ewilob & Neediss Supply Irstrument

Verification Test Report

Calibrated Date
Equipment
Manufacturer
Model

Serial or ID No
Environment

Reference Standard

¢ 9-Oct-24

: Air Sampling Pump

: AP BUCK
: LP-5
. 4830

: Temperature

: Primary Flow Calibrator Model Defender 510, MESALABS

25 °C Humidity 60 %RH

Serial No. 200368

Report No.:
S02400242-E004 -PU 09

Date of Calibration : 17 july 2024
Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)

| 2000.8

2 2001.5

2000 3 2001.3 2000.2
4 1998.7
5 1998.9

This report shall not be reproduced except infull.without t

dszmeld 01/02/2566 = WW'GVItegti”@-com
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Verification Test Report

Report No.:
S02400242-E004 -PU 10

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 4832
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1699.5

1701.5

1700 1702.6 1700.5

1698.2

W A~ W] N

1700.5

This report shall not be reproduced except infull.without th

dszmald 01/02/2566 = WWW'6VIt65tin@'com
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Verification Test Report

Report No.:
S02400242-E004 -PU 11

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS 513A
Serial or ID No. 6766
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 2000.5

2000.5

2000 2000.6 2000.3

1999.8

Nl |l WL N

2000.2

This report shall not be reproduced except infull,without th

sezniald 01/02/2566 ! WWW-ev'tceting'com
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Verification Test Report

Report No.:
S02400242-E004 -PU 12

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS 513A
Serial or ID No. 6765
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 2000.3

2000.5

2000 2001.2 2000.4

2000.4

|l ]l W DN

1999.5

This report shall not be reproduced except infull,without

szl 01/02/2566 — WWW'GVItGQti”@-COVn
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Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

Report No.:
S02400242-E004 -PU 13

9-Oct-24

Air Sampling Pump

Gillian

HFS 513A

6768

Temperature 25 °C Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368

Date of Calibration: 17 july 2024

Result of Test

Reference Flow

(ml/min)

Test No. Reading Average

(ml/min) (ml/min)

2000

1 2000.8

2001.3

1999.4 2000.3

2000.3

Wl A~ W DN

1999.9

This report shall not be reproduced except infull,without t!
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Tel : 02-802-3577-8 Fax. 02-802-3773 E-muail : info@evitesting.com

Ernvilat & Neediss Supply Irstrument

Verification Test Report

Calibrated Date
Equipment
Manufacturer
Model

Serial or ID No

: 9-Oct-24

: Air Sampling Pump

: Gillian
: GilAir-3
. 4590

Environment: Temperature

Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS

25 °C Humidity 60 %RH

Serial No. 200368

Report No.:
S02400242-E004 -PU 14

Date of Calibration: 17 july 2024
Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)

1 2001.3

2 2000.5

2000 3 1999.5 2000.1
4 1999.3
5 1999.9

This report shall not be reproduced except infull,without t

Jsznald 01/02/2566 www.evltesting.com




uFein Wulwdu 91fia  540.540/1 F08UNIUA 7 WUNLNWULA LUALNLA NIV 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 ]
Tel : 02-802-3577-8 Fax. 02—-802-3773 E-mail : info@evitesting.com Erndloh & Fpediss Supply Instrument

/'),

Verification Test Report

Report No.:
S02400242-E004 -PU 15

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: GilAir-3
Serial or ID No. 6897
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 2001.6
1999.3

2000 2000.1 2000.2

2001.5

| |l W] N

1998.6

This report shall not be reproduced except infull.without
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Verification Test Report

Report No.:
S02400242-E004 -PU 16

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: GilAir-3
Serial or ID No. 6869
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Detfender 510, MESALABS
Serial No. 200368 .
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1999.0

2000.8

2000 2000.1 2000.2

2000.5

wnl W N

2000.6

This report shall not be reproduced except infull,without

dszmeald 01/02/2566 n WWW.6V|'t65'|JiI’Ig.60m
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Verification Test Report

Report No.:
S02400242-E004 -PU 17

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: SKC
Model: 224 PC-3
Serial or ID No. 1424
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1700.4

1700.5
1702.0 1700.6
1699.7
1700.5

1700

]l ] W] N

This report shall not be reproduced except infull,without

szn1als 01/02/2566 u WWW°3V|t65ti”@-com
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Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
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Emviab & Neediss Supply instrument

Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

9-Oct-24

Air Sampling Pump

SKC

224 PC-3

9370

Temperature 25 °C Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS

Serial No. 200368
Jate of Calibration: 17 july 2024

Report No.:

S02400242-E004 -PU 18

Result of Test

Reference Flow

(ml/min)

Test No. Reading

(ml/min)

Average

(mi/min)

1700

1 1699.8

1701.7

1702.6

1698.2

Wl K]l W] N

1699.5

1700.4

This report shall not be reproduced except infull withou!

Uszmnld 01/022566 www.evitesting.com
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Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

Report No.:
S02400242-E004 -PU 19

9-Oct-24

Air Sampling Pump

SKC

224 PC-3

5768

Temperature 25 °C Humidity 60 %RH

Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368

Date of Calibration: 17 july 2024

Result of Test

Reference Flow

(ml/min)

Test No. Reading Average

(ml/min) (ml/min)

1700

1 1700.8

1701.5

1701.3 1700.2

1698.7

wnml B~ W

1698.9

This report shall not be reproduced except infull,without

szmeld 01/02/2566 - www.evitesti hg.com
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Verification Test Report

Report No.:
S02400242-E004 -PU 20

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: GilAir-3
Serial or ID No. 5549
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1999.1
2001.5
2002.6 2000.4
1998.2
2000.5

2000

bl Kl WL

This report shall not be reproduced except infull,witho

dsemeld 01/02/2566 ! WWWﬁVItegti”@ .com
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Verification Test Report

Report No.:
S02400242-E004 -PU 21

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Moedel: LP-5
Serial or ID No. 5447
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 1699.9

1700.3
1701.6 1700.3
1698.2

1700

wnl ]l W N

1701.5

This report shall not be reproduced except infull.without t

Enwvi
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Verification Test Report

Report No.:
S02400242-E004 -PU 22

Calibrated Date: 9-Oct-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5445
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 510, MESALABS
Serial No. 200368
Date of Calibration: 17 july 2024

Result of Test

Reference Flow Test No. Reading Average

(ml/min) (ml/min) (ml/min)

1 19994
2001.5
2000.2 2000.4
2001.4
1999.5

2000

wnil bl WD

This report shall not be reproduced except infull,without

dsemeldl 01/02/2566 u WWW.@VHJG@'DII’IQ.COH’]

Environmantal reeponsibility with accuracy measurement.
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,.LTD m
214 Bangwaek Rd. Banmgpai Bangkac Bangkok 10160 ‘Z/’"//”Q\\“
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th i

NBC.TISHTIS 17025
CALIBRATION 8052

Customer

Equipment

Manufacturer
Model

Serial No.

ID No./Tag No.
Date Received

Date Calibrated

Calibrated by

= 0 @ o

mlM[m] CALIBRATION CERTIFICATE

Certificate No. : 0L202407194-0001
Date Issued : 18-Jul-24

: Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, Thailand 10160

: Bios Flow Calibrator

e

..

Mesalabs

510-M

200368
NCALBIS10M0368
12-Jui-24

17-Jul-24

: Jame Khaothong

Calibration Method or Calibration Procedure Used

In-house method : CP-26 by comparison against Bell Prover.
In-house method : CP-44 by comparison against Piston Prover.

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

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

Approved by:

‘({_)Oxo /l)l* ‘\T

(Sarayuth Tochua)

Page 1 of 4




MAX ALLOWED ERROR ( mi/min )

Certificate No. : 1.202407194-0001

Environment : Ambient temperature : (23 £2)°C

Relative humidity : (50 + 15)%RH

Capacity Range: 5000 ml/min

Calibration Media : Air

Type :

Volumetric Flowmeter

UUC Reference Condition : At atmospheric pressure and room tempei

Measurement Gas Flow rate function

Temperature Pressure uuc STD Error Uncertainty MPE Pass / Fail
(°C) (kPa) (ml/min) (ml/min) (ml/min) @ mUmin)  +(ml/min) Ai:"')‘t‘;:ce
22.30 100.38 0.00 0.00 * 0.00 0.58 50 Pass
22.73 101.00 100.340 98.3950 1.945 1.9 50 Pass
20.90 100.83 499.99 508.6 -8.61 23 50 Pass
21.50 100.95 1000.4 1013.8 -13.4 3.6 50 Pass
21.56 101.46 2499.8 2524.9 -25.1 7.1 50 Pass
21.51 102.04 3999.8 4040 -40.2 12 50 Pass

Marked * are not included in the NSC-ONSC accreditation schedule for our laboratory.

Error = Unit Under Calibration - Standard Pass = |errorj<= |MPE]

MPE = Maximum Permissible Error Fail = |error|> |MPE}

ERROR CHART

60 ;

40 N Sy T NS e

20

0 I__x ; ; . " sy . ; ,
-20 580 1000 1500 2000 25,?0 3000 3500 4000 4500
-40 %
-60--------—_-----—.----—-------.
% Error (ml/min) = = = = Upper Limit (m}/min) = == |ower Limit (ml/min)

FLOWRATE ( ml/min)

Note :Flow Rate was corrected for non-standard operating condition by using equation :

where

A P Ref Tacs
QM eas Qﬂ’cf PMam Tkof

Q = Flow rate P = Absolute pressure
M = Gas molecular weight , Mstandard ( Air) = 28.964643
Subscript "Meas" = Measurement condition

Subscript "Standard" = Standard condition




Certificate No. : 1L202407194-0001

Environment : Ambient temperature : (23 x2)°C
Relative humidity : ( 50 +15)%RH

Capacity Range : 5000 ml/min
Calibration Media :  Air
UUC Reference Condition : At atmos: and roorre and roome and roorr

Temperature Pressue Flow Rate Reading (ml/min) Error Uncertainty MPE Pass / Fail

o) (kPa) UUC Reading  STD Reading  (mU/min)  +(ml/min) +(ml/min) Simple
Acceptance
22,733 101.00 100.34 98.395 1.95 1.1 50 Pass

Error = Unit Under Calibration - Standard

MPE = Maximum Permissible Error

Pass = |error|<= {MPE|
Fail = |error|> [MPE|

ERROR CHART

60.00
£
§ 40.00
E
= 20.00
(o]
& 0.00 ; ; : : X, .
: 0j0 20.0 40.0 60.0 80.0 100.0 120.0
w -20.00
5
- -40.00
<
o -60.00
b

FLOW RATE (ml/min)
X Error (mi/min) - = = - Upper Limit (ml/min) - = - - Lower Limit (ml/min)
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Certificate No. : 1L202407194-0001

Condition As-Received ; Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceability :
The International System of Units (SI) through

MIT Calibration Certificate No. 1.202403371-0002 for Bell Prover Volume (60L) Serial No. 95 1HC028626, Due 12-Apr-26

MIT Calibration Certificate No. L.202405041-0002 for Temperature Transmitter with probe Serial No, MIT-STD-122,
Due 13-May-25

"MIT Calibration Certificate No. 1.202405041-0003 for Pressure Transmitter with indicator Serial No. MIT-STD-123,
Due 24-May-25

MIT Calibration Certificate No. L202307322-0007 for Bell Prover Timer Serial No. 9511HC028626, Due 09-Aug-24

MIT Calibration Certificate No. L202405039-0005 for Piston Prover Volume Serial No. 85, Due 30-May-25

MIT Calibration Certificate No. L202403007-0026 for Piston Prover Timer Serial No. 122199, Due 06-Mar-26

MIT Certificate No. L202403007-0026 for Piston Prover Timer Serial No. 122199, Due 06-Mar-26

MIT Calibration Certificate No. L202403007-0025 for Temperature Indicator with Sensor (Piston Prover)
Serial No. MIT-STD-258, Due 01-Mar-25

End of Certificate

Page 4 of 4




Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Calibratech Co.,Ltd.

NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthq_,buri 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahod.com, ealibratech .cal@hotmail.com

Certificate of Calibration

67-200060-2 Page : 10f2

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Electronic Balance

Manufacturer :  METTLER TOLEDO Model : XSR205DU

Serial No. : B911363567 ID No. : ELABBALANCENO06
Capacity : 220 g Resolution : 0.00001g/81g, 0.0001g/220g

On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.

Ambient Temperature : (20010205) °C
Relative Humidity : (542t059.1) %
Air Pressure 1013.0 mbar
20 February 2024

20 February 2024

21 February 2024
Satja Sangkhum
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the Intemnational System of Units

Standard Weights
ID No,
E261-E2624

Cert. No. Due Date Traceability
C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)

Approved by : -

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduce
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200060-2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8 (2 *(g
0.1 0.00000 0.000015
0.5 0.00001 0.000022

1 0.00000 0.000026
2 0.00001 0.000034
5 -0.00001 0.000043
10 0.00000 0.000053
50 0.00003 0.00011
100 0.0001 0.00020
150 0.0001 0.00038
200 0.0002 0.00038

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k=

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g

A B C

D E

0.00000 0.00000 0.00010 0.00000 0.00000

Repeatability Load test - 200

Stdev. : 0.000032

g

Page : 2 of 2

2.00,
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Calibratech Co.,Ltd. . : -
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nanthaburi 11120 3 .

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : Cah'bmtech-cal@yahoofcom. calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-410025-1 Page : 1 0of2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhac, Bangkok 10160

Equipment : Digital Thermo-Hygrometer
Manufacturer : Jedto Model : HTC-1
Range Temperature : N/A °’c Resolution : 0.1 °C
Range Humidity : N/A %RH. Resolution : 1] %R.H.
Serial No. : PONPES5852094 ID No. : ELABTMHTC10003
Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (50 + 15) %

Date of Received : 20 February 2024
Date of Calibration : 22 February 2024
Date of Issue 3 22 February 2024
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instruments : This certification is traceable to the International System of Units

Digital Indicator with Standard Probe Temp&Hum

ID No. Cert, No, Due Date raceabili
400034 & 400035 SG-H-00020/67 05 Jul 2024 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

thong )

anager

The Uncertainties are for a confidence probability of ap

This cerificate may not be reprod
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibrtech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-410025-1

UUC Condition As-Received : Good
Result of Calibration :  Without Adjustment

Function : Temperature measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Uncertainty
(c) (c) (‘c) (£°c)
24.98 25.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : Humidity measurement
Reference Temperature @25 DC
Standard Humidity UUC Reading Correction Uncertainty
(%R.H.) (%R.H.) (%R.H.) (x%R.H)
50.03 50 0 22

Remark
UUC : Unit Under Calibration

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork=2,

providing a level of confidence of approximately 95%

-00o -
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CALIBRATION LABORATORY CO.,LTD.

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

7
R

p

afan

————
ANSI National Accradilelion Board

,h‘\

N >~ ACCRED]I
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@caltaboratory.com 4'4,,{/\//—\5\:;3' S ek
c l_c il DIMENSIONAL MEASUREMENT
ACOM-2814

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR |

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER H METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. : MCE010015[EHEMTHS3210015]
CLID. NO. 3 232400805

JOB CONTROL NO. : 240227021067

CALIBRATION SERVICE : M IN-LABORATORY O on-siTE

CUSTOMER : ENVILAB CO., LTD.
540, 540/1 SOI BANGKHAE 7, BANGKHAE,
BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 February 2024

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

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

o=

Approved By : Mongkol Yotsoontorn

Authorized Signatoty
29 February 2024

This Calibration Certificate documents the traceability to national standard

the International System of

Certificate No. Q24021067

F3-011-05/12-23

@clccalibration



CALIBRATION LABORATORY C0.LTD. &% aam

S :E
2/10-11,14,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 M A1 Hational Accrediation Bord

T ACCRE
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com 4,@ —— -
LTI CALIBRATION AND

c I_C DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 170286

REPORT OF CALIBRATION

FOR

NOMENCLATURE g HEAT STRESS MONITOR
MANUFACTURER $ METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. i MCE010015[EHEMTHS3210015]
DATE OF CALIBRATION : 28 February 2024

ENVIRONMENT CONDITIONS :
Temperature : 23 T2 °c Relative Humidity : (55F 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was petformed by using Chilled Mirror

Hygrometer which maintained by the Calibration Laboratory Co., Ltd. B

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602. L
Temperature & Humidity Chamber, PGC Model 9141-51 16 S/N. 1304261. ?

4
TRACEABILITY : S
The measurements are traceable to International System of Units (SI) , through Thunder Scientific Corporation. ‘
Certificate No. 21594, Due Date 06 July 2024. ;

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 2,00 which for a normal distribution correspo

It has been evaluated according to the "Evaluation of the Uncertainty of]

Certificate No. Q24021067

F3-011-05/12-23




CALIBRATION LABORATORY CO.,LTD.

CLC

Accredited
ISO/IEC 17026

www.cal-laboratory.com

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 E-mail:sale@cal-laboratory.com

‘t\\“‘ﬂ' "." ?'?
S—-
———

N
“h hih 1\\‘\“

',

)

afan

ANST National Accreditation Board
ACCREDITED
CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

\\\\‘\

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment () adjustment

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

measuring heat stress monitor.

ALIBR N

1. CORRECTION OF TEMPERATURE : WET

rtainties of the

Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°c) (°C) (°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.8 +0.19
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°C) (°c) £(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.8 +0.19
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°c) (°c) *(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.7 +0.30 0.27
40.0 39.99 39.6 +0.39

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 59 of 67

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

### End of Certificat:

Certificate No. Q24021067
F3-011-05/12-23

@ciccallbration



CALIBRATION LABORATORY CO.,LTD. & A‘AB

S

A0

ANSI Nallonal Accreditalion Board

ACCREDITED

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

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboratory.com E-mail:sale@cal-aboratory.com T NS
A
c I_c RUOT OIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17026

)

)

)

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 5 HEAT STRESS MONITOR

MANUFACTURER : METROSONICS !
MODEL / TYPE : hs-32 |
SERIAL NO. : MCH110028[EHEMTHS3211028]

CLID. NO. i 232400815

JOB CONTROL NO. : 240227021071

CALIBRATION SERVICE : IN—LABORAT ORY O on-s1TE

CUSTOMER : ENVILAB CO., LTD.
540, 540/1 SOl BANGKHAE 7, BANGKHAE,

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 February 2024

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

Calibrated By : Tanawan Seenam-Ngoen

Calibtation Engineer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
29 February 2024

This Calibration Certificate documents the traceabilily to national standar

the International System of

Certificate No. Q24021071

F3-011-05/12-23

@clccalibration

[ |
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CALIBRATION LABORATORY CO.,LTD.

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

(L
T

ANST Nationni Accreditalion Board

; Z-———~ ACCREDITED

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com ‘;‘ﬁ;\? mﬁT s

c Lc il DlMENCS‘:'O-LE:LAES;‘;J%%MENT
ACDM-2814

Accredited
ISO/IEC 17026

REPORT OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL/TYPE : hs-32

SERIAL NO. : MCH110028[EHEMTHS3211028]

DATE OF CALIBRATION $ 28 February 2024

ENVIRONMENT CONDITIONS :
Temperature : 23 +) °c Relative Humidity : (55 + 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED : g
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602. ‘ g

Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261.

TRACEABILITY :

The measurements are traceable to Intcrnational System of Units (ST), through Thunder Scientific Corporation.

Certificate No. 21594, Due Date 06 July 2024,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor &= 2,00 which for a normal distribution correspoj

It has been cvaluated according to the "Evaluation of the Uncertainty o

Certificate No. Q24021071

F3-011-05/12-23

@clccalibration



CALIBRATION LABORATORY CO.,LTD.

CLC

Accredited
ISO/IEC 17025

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

“\\\\"I“P%
3 7

-

)

W

(1)

jff%
ol W

o
1",

)&

A

aan

_ SRR
AN Wational Acereditalion Baatd
ACCREDITED
.-

CALIBRATION AND

DIMENSIONAL MEASUREMENT

ACDM-2814

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

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

measuring heat stress monitor.

CA DAT
1. CORRECTION OF TEMPERATURE : WET
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°C) (°c) *(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.9 +0.09
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°C) (°C) (°C) *(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 40.2 -0.21
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°C) (°C) £(°c)
20.0 20.00 19.9 +0.10
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.8 +0.19

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 59 of 67

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

### End of Certificate

Certificate No. Q24021071

F3-011-05/12-23

@clccalibration i




P) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

F ”m\@ DIMENSIOHAL MEASUREMENT
Certificate of Calibration
Certificate Number » SPR24030525-2 Page: 1 of 3

Customer I Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

Equipment Name ! Light Meter
Manufacturer : Tenmars
Model : TM-720
Serial Number ¢ 160300230
ID. Number :N/A

Environmental Conditions

) fIBL [ pugjieul ) 021eT lueypunuled suenBuoly ISBuoid 1 oow 62/69

Ambient Temperature : 23°CT 3°C Received Date : 30 Mar 2024
Relative Humidity : 50% t15% Calibration Date P 18 Apr 2024
Location of Calibration ¢ In-Lab Recommend Due Date : 18 Apr2025
Calibration Procedure . SP-CPE-04-32 Date of Issue ¢ 19 Apr 2024
3
= Method of Calibration
:j} This certifies that the above instrument was calibrated in compliance with the calibration system
:T\é 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,
{E 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
c. include the uncertainties and the customer must determine if the results meets their needs.
;u The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology
E System (Thailand).
)

Calibrated by : Mr.Nanthawat Wanasit Approved by : Mr/

es
K

=

Calibration Of Chaikaew )

ignatory

WO BLeHR

FM-04-15 rev.0




IDLINE : IEC17025
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Calibration Report

Certificate Number : SPR24030525-2

Reference Standards

=

o

3

K

“l,‘Ii'u,,‘.
R

’/\ o
“ “ll'nln\t‘“‘

j METROLOGY SYSTEM ( THAILAND ) CO..LTD.

afan

ANSI Wations! Accrecitalin Board
ACCREDITED

“f,

CALIBRATION ANO
DIMENSIONAL MEASUREMENT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No..

Due. Date

Digital Light Meter

LX-73

Q842777

23PH462

05 Sep 2024

=

Traceability

This certification is traceable to the International System of Unit maintained at :
TPA - Technology Promotion Association (Thailand-Japan)

SP-FM-04-15 rev.0




4 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
\‘lh{‘_f’_}/”, HJAB
Jasw

A

ANSI Natlonal Accraditation Bowrd.

-";/"'_‘\\.s'.‘ ACCREDITED
| f C l b . N —
o
I{g Certificate No. : SPR24030525-2 Page : 3 of 3
L
=
8
- Function: lllumination Measurement Unit @ Lux
=
S Calibration Standard uuc Error Uncertainty
% Point Reading Reading (+)
=
= 100 100.0 84.1 -15.9 1.3
i
s 500 500 420.9 -79.1 6.6
=2
"j; 1000 1000 836.3 ~163.7 13
o 1500 1500 1250 250 20
2 2000 2000 1669 331 26
o
=3
Ei 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.
(3]
5
- Measurement Uncertainty
_t, The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
oy standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95 %
0 ~ End of Certificate -
t‘é
I\IJ
na
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)
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e
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e |
=
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SP-FM-04-15 REV.0



uin Buliudu A9fin  540,540/1 FALUMUA 7 LAUNIULA LUALISUA NTRNWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fox. 02-802-3773 E-mail : info@evitesting.com

£)

Enviab & Neadss Supply Instrument

Verification Test Report

Report No.:
S$02400242-E004 -SLM 01

v] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

[ Onsite UTM: 47P 1514458 654247

9 October 2024

u§En Wlubiudy i
Sound Level Meter
PULSAR

44

1810

Temperature 25 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.69 -0.03 93.72

This report shall not be reproduced except infull ,without th

Usznslyd 01/02/2566

B www.evitesting.com

P

Filfty with

FE-MNT-01-22 Rev.01



UStin 1dulaudu 40n  540,540/1 YDBUNUA 7 LUWUWUA LUIAUWLA NTINWY 10160
Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com

£)
VI

Envilad & Neediss Supply Instrumont

Verification Test Report

[v] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400242-E004 -SLM 02

[] Onsite UTM: 47P 1514458 654247

9 October 2024

w5En WBulinay i
Sound Level Meter
PULSAR

44

1811

Temperature 25 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial N0.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.73 0.01 93.72

This report shall not be reproduced except infull,with

Usearlel 01/02/2566

www.evitesting.com

bilioy with

FE-MNT-01-22 Rev.01
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uFtn Suludu 470R  540,540/1 FOLLNUA 7 UAIILNKA LUAUNLA NTIVNY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhoe Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com

Envilab 8 Needrss Supply (nstrument

Verification Test Report

[v] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400242-E004 -SLM 03

[] Onsite UTM: 47P 1514458 654247

9 October 2024

usEn Buliusy A1da
Sound Level Meter
PULSAR

44

1575

Temperature 25 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No0.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.70 -0.02 93.72

This report shall not be reproduced except infull,without

jis)
UsenAld 01/02/2566 —

www.evitesting.com

FE-MNT-01-22 Rev.01
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Tel :

vitiv dulaudu 31dm 540,540/1 FRLUNUA 7 WUIWUWILA LUAUWUA ATILVINY 10160
Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 E} 4
02-802-3577-8 Fax. 02-802-3773 E-mail :

info@evltesting.com Evlab & Neodiss Supply Iretr

Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
$02400242-E004 -SLM 04

[] Onsite UTM: 47P 1514458 654247

9 October 2024

usEn Bulindy e
Sound Level Meter
PULSAR

44

1777

Temperature 25 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No0.1351075

Date of Calibration : 10 Apr 2024
Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.71 -0.01 93.72

This report shall not be reproduced except infull,without

Asznaled 01/02/2566

www.evltesting.com

biltty with

FE-MNT-01-22 Rev.01




udin Buloudu 9rfin 540,540/1 TBELILA 7 UAWLNULA LIALIUA NJUNKY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com

/))

Envilob & Neediss Supply instrument

Verification Test Report

v PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S02400242-E004 -SLM 01

[] Onsite UTM: 47P 1514458 N 654247 E

9 October 2024

usE#n LauhuAY
Sound Level Meter
Sound Tek

ST-130

0032

Temperature 25 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial N0.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.73 0.01 93.72

This report shall not be reproduced except infull,without t

Usznelel 01/02/2566 -

B www.evitesting.com

FE-MNT-01-22 Rev.01




Ui 1BuluAu 310R  540,540/1 FALILWUA T ULNUNUA LUALWUA NFILMWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhce Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com

?)
AV4 bl

Enviiob 8 Neediss Supply nstnament

Verification Test Report

41 PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400242-E004 -SLM 02

[] Onsite UTM: 47P 1514458 N 654247 E

9 October 2024
uitv LAuhudu 3fia
Sound Level Meter
Sound Tek

ST-130

0036

Temperature 25 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.71 -0.01 93.72

This report shall not be reproduced except infull,without

o
Uszana iy 01/02/2566 -

www.evitesting.com

FE-MNT-01-22 Rev.01
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uFn 1Butindu 31R  540,540/1 FOEUWUA 7 UUNLMWUA WUALNWUA NILVIWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com

Emviicb & Neediss Supply Instrument.

Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
$02400242-E004 -SLM 03

[J Onsite UTM: 47P 1514458 N 654247 E

9 October 2024

130 LaUILRY 4
Sound Level Meter
Sound Tek

ST-130

0080

Temperature 25 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : 10 Apr 2024

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.70 -0.02 93.72

This report shall not be reproduced except infull,without t

Usznala 01/02/2566 -

B www.evltesting.com

FE-MNT-01-22 Rev.01
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Tel :

ugEv Buhudu 990a  540,540/1 FOEUWUA 7 UUWUNUA LUALWUA NILUWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 E| 3
02-802-3577-8 Fax. 02-802-3773 E-mail :

: info@evltesting.com Envilob & Neediss Supply Istrument

Verification Test Report

1 PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S02400242-E004 -SLM 04

[J Onsite UTM: 47P 1514458 N 654247 E

9 October 2024

v3Ev Buhudy A1ie
Sound Level Meter
Quest

DLX

ous1

Temperature 25 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial N0.1351075

Date of Calibration : 10 Apr 2024
Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.71 -0.01 93.72

This report shall not be reproduced except infull,without

Usgnely 01/02/2566 -

B www.evitesting.com

E | resg with ¥

FE-MNT-01-22 Rev.01
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Calibratech Co.,Ltd. G

206-7 Moo 2, Sakbaprachesat 3 Rd., Bangpood, Paklkored. Nonthaburi 11120 CALIBRATICN 06630

hotmail.eon

Tel () U6a-6211 Fax.i02) 064-51 55, ¢-uwal) ¢ cylibratech_cali@yahoo.com, calihratech ca

Certificate of Calibration

Certificate No. : 67-420034-1 Page : 10f2
Submitted by : Envilab Co.. Ltd.
540,540/1 Soi Bangkhac7, Bangkhae, Bangkok 10160

Equipment : pH Meter with clectrode

pH meter

Manufacturer : Horiba Model @ F-7ABW-G

Range : N/A pH Resolution @ 0.001 pH

Serial No. : B41J000| ID No. : ELABPHIIB74BWO0I

Elcclrode

Model : 96158 Serial No. © 9X1K0003
Environment : On site calibration was carried out at the Laboralory, Envilah Co., 1,

Ambient Temperature : (22.0t0 23.0)"C
Relative Humidity X (50to 55) %
Date of Received : 20 March 2024
Date of Calibration : 20 March 2024
Datc of Issuc : 23 March 2024
Calibrated by : Permpon Chanpu
Calibration Method @ jn-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Refercnce Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

IDNo.  Cert. No. Duc Date Traceability
400005 SG-12-00307/66 23 Aug 2025 National Institute of Mcurology hailand (NIMT)
2. Standard Buffer Solution

pll Cert. No. LotNo.  Exp. Date Traceability
4.008 61293328 944535 27 Nov 2025 CPA Chem Lid. Aceredited 1o 1SO 17034 and ISO/IEC 17025
6.980 61281486 944537 17 Nov 2024 CPA Chem Ltd. Accredited (o 1SO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Lid, Aceredited 10 1SO 17034 and 1ISOATLEC 17025

The Uncertaintics are for a confidence probability of approximalely 95%

This cerificate may not be reproduced other than in full excepl with the |

“AL-FO031-03



Calibratech Co.,Ltd.
#1067 Moo 2, Sukhaprachasan 3 Rd., Bangpoed. Pakkeed, Nowthabun: 11420

Tel(02) 964-621 1 Faxi02) 964-3155, e~maii : calibratech. caled yahoo e ealibratech _eal@homail.com

~

Certificate of Calibration

Certificate No. : 67-420034-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received:  Good
Function : Electrical measurement
pH meter

Performing slandard curve by Multiproduct Calibrator at pH (4,7.10)

Adjustment Curve Applicd Voltage [ Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mVv) (pli) ( pYJC mV) ( mV) (+mV)
177.4800 4 3.998 1775 0.0 0.12
4,7,10 0.0000 7 7.000 0.0 0.0 0.086
-177.4800 10 10.000] -177 4 -0.1 0.12
Function : pll meter with electrode
Performing a three - buffer standard curve using buiTer nominal pH (4,7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
al nominal pH ( ptl) {pll) ( pH) (+pH)
4 008 4,000 -,001 0.0084
4,7,10 6.986 7.000 -3.014 0.0092
9.997 10.00% -0.011 0.014

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place o calibration only.
This reported uncertainty of measurmenl was based on a standard uncertainty multiplied by a coverage [actor k =2,

providing a level of confidence ol approximately 95%

AL-FOO31-03



SCIMET Co., Ltd.

SEI M [.I. 1194 Soi Wachirathamsathit 57, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Email:scimet2022 @gmail.com, Tel: 02 460 9239 CALIBRATION 0454
https:/mww.scimet.co.th

Certificate No. C17240307

Calibration Certificate

Equipment: Cooled Incubator
Model: BIC-140 Job No.: KSMT2402653
Serial No.(or ID): 100613-1 ( ELABBODC140NO1 ) Received Date: 27 September 2024
Manufacturer: M-LAB issued Date: 30 September 2024
Condition: In Condition Page: 1of 3
Ventilation Valve: None Shelves(pc.): 5

Customer

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calibration Place
Envilab Co., Ltd. { B300 CH1 ROOM )
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calibration Date
This certificate Is issued the units of
27 September 2024 measurement  according to  the
International System of Units (SI). It
provides traceabllity of measurement to

Environment Condition international or national standard or other
. o recognized national standard
Temperature:  20.8 °C x 1.0 °C laboratories.
- The measurement uncertainty stated
. Q, 0,
Hum'd'ty' 54.8 %RH % 2.6 %RH is the expanded uncertainty which is

obtained from the standard uncertainty
multiplied by the coverage factor (4=2) to

The Method used provide a level of confidence of
In-house method, WI17, based on TLAS-G20 approximalely 85%. It is detarmined in

' ! accordance with the Guide to Expression

of Uncertainty in Measurement (GUM).

o These results may be affected b
Traceablhty deviations from specified conditions. Th:
This certificate is traceable to the SI Units maintained by results relale only to the items tested.

. . . calibrated or sampled. The report shall
National Institute of Metrology (NIMT), Thailand through not be reproduced except in full without

SCIMET Co.,Ltd.Certificate No. C23240083 approval of SCIMET Ca.,, Ltd.

(Mongkolwat Hasanon)

Person in charge
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Certificate No.: C17240307 Page: 20of 3
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Standard Installation Locations
Volume (Calibration Zone)= 58 (Liters)
Inside chamber: W= 38 (cm) D= 32 (cm) H= 114 (cm)
Standard Locations (#1, #2, #3, #4): w=5 (cm) d=5 (cm) h= 10 (cm)
Standard Locations (#5, #6, #7, #8): w=5 (cm) d=5 (cm) h= 10 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 201 202 | 203 | 204 205 206 | 207 | 208 209

Definitions

Indicating Temperaturs. The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stablity. The one-half of greatest maximum difference of measured lemperatures at any one probe.

Overall Variatior. The difference of maximum and minimum measure

usyn shetwn d9na (SCIMET CO., LTD.)

N94 Sor Wachn athamsathit 57, Bangchak, Phrakhanong. Bangkok 10260 Thailand
Email scimet2022@gmail com, Tel: 02 460 9239




obIMET

Certificate No.: C17240307 Page: 3 of 3

Calibration Results:
Without adjustment

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C

e 3 Tzﬂn?szrz;teudre Correction Uncertainty
(*C) (°C) (x°C)

#1 19.54 -0.46 0.38
#2 19.49 -0.51 0.39
#3 19.87 -0.13 0.39
#4 20.04 0.04 0.37
#5 20.36 0.36 0.36
#6 20.21 0.21 0.37
#7 20.10 0.10 0.36
#8 20.19 0.19 0.37
#9 20.48 0.48 0.35

Temperature Distribution

Desired Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£ °C)*
20.0 20.0 20.0 19.54 1 19.49 ] 19.87 | 20.04 | 20.36 | 20.21 | 20.10( 20.13 ] 20.48 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (x°C) °C)
20.0 1.07 0.18 1.26
Note: * Maximum uncertainty of the each position
The End of Certificate

usdn vredn 3a (SCIMET CO., LTD.)
N94 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thatlanc
Email: scimet2022@gmailcom, Tel 02 460 9239




usJdn vagdun S1a (SCIMET CO,, LTD)
1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Th
Email: scimet2022@gmailcom, Tel: 02 460 9239

Refer to Certificate No.:  C17240307 Page: 1 of 1
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on
the measurement results of corresponding calibration certificate:

The correction of indication determined during calibration are under given measurement and
environmental conditions and considering the expanded measurement uncertainty (coverage
probability 95%) within the specification. The given measurement uncertainty already includes other
all effects by according to the standard method, TLAS-G20. Therefore, those parameters have not

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk <
2.5% PFA and Condition Pass or Condition Fail Specific Risk < 50% PFA.

[J Choice C Customer defined, Customers may define arbitrary mulliple of r to have applied as
guard band (w=rU).

; PFA: Probability of False Accept

st AV

SCIMIT €O LTD (Mr. Thalerngkeat Poungngam)

uEVn ywlsun Fide

Authorized signatory

Without adjustment

Desired Temperature : 20.0°C Tolerances: 1.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C

Locations Measured Cor[injtci:n gl Guard band (W) Tolerance Conformity

°C) (*C) (£°C) (%°C)

#1 19.54 -0.46 0.38 1.0 Pass
#2 19.49 -0.51 0.39 1.0 Pass
#3 19.87 -0.13 0.39 1.0 Pass
#4 20.04 0.04 0.37 1.0 Pass
#5 20.36 0.36 0.36 1.0 Pass
#6 20.21 0.21 0.37 1.0 Pass
#7 20.10 0.10 0.36 1.0 Pass
#38 20.19 0.19 0.37 1.0 Pass
#9 20.48 0.48 0.35 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannol be guaranteed for di

The End of Statement




Corr_Distribution & Max_Measurement Uncertainty

Job_No. KSMT2402653
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SGIMET

aiimaaaviia; Cooled Incubator

wenaatadas: 100613-1 ( ELABBODC140NO1 )

su: BIC-140

WaT219F0UENINAZDIAILIANAIMAN

laailueu: KSMT2402653

n53380Y (5V)

A58 ()

27 Sep 2024 $1UN1505IFA 27 Sep 2024 UNIELE)

né | lilng Und | lilnd
General

O 1.  dwo'lW M| O

| O 2. N15viu Main Switch | O

3] 3.  mavimu Selector Key 3] [

O 4. msudavxa Display O

M| O 5. A1FVITNIU Waal O

O a 6. dn W Lever of Ventilation valve O O =

O 7. da7 W Lever door open / close ||

O 8.  dn " Door seal i O

M| O 9. navindugaystuy Safety (|

O 10.  AsimuzasssLuvinAauLEu O

O O 1M N1SVINIUTEITELLVINA MU | O -

O 12, dnwénegan ™ O

O 13.  d@nnaswanaau oL anuiieaniog [«] O

woT T

Pauusl

=

u3dn vIwlwn Jia (SCIMET CO., LTD)
1194 Soi Wachirathamsathil 57, Bangchak, Phrakhanong Bangkok #3260 Thadand
Email: scimet2022@gmail.com, Tel: 02 460 9239

Service Engineer

Mr. Mongkolwat Hasanon

F117-00: 08 MAR 2023



SCIMET Co., Ltd.
1194 Soi Wachirathamsathit 57, Bangchak,

SEIM[I Phrakhanong, Bangkok 10260 Thailand
Email:scimet2022@gmail.com, Tel:095-552-4939

Certificate No. C27240001

Calibration Certificate

Equipment: DO METER
Model: Hig147 Job No.: KSMT2400445
Serial No.(or ID): H00007030 Received Date: 04 March 2024
Manufacturer: HANNA Issued Date: 14 March 2024
Condition: In Condition Page: 1of 2
Customer

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calibration Place
Environment Laboratory, SCIMET Ca., Ltd.
1194 Soi Wachirathamsathit 57, Bangchak, Prakhanong, Bangkok 10260 Thailand

. . This certificate is issued the units of
Calibration Date . _
measurement according to the International

14 March 2024 System of Units (SI). It provides traceability
of measurement to international or national
standard or other recognized national

Environment Condition
standard laboralories,

Temperature: 23 °C + 2 °C The measurement uncertainty stated is

Humidily: 50 %RH + 15 %RH the expanded uncertainty which is obtained

from the standard uncertainty multiplied by

the coverage factor (k=2) to provide a level

The Method used of confidence of approximately 95%. It is

In-house method, WI27 | By comparison with certified determined in accordance with the Guide to

dissloved oxygen solution standard Expression of Uncertainty in Measurement
{GUM).

Traceability These results may be affected by

.. - . . deviations from specified conditions. The
This is certificate is lraceable to S| Units , Sample test and

temperature test are assured through HANNA instruments
company certificare No. 29E31, through Quality Reborn reproduced except in full without approval of
Co.,LTD certificare No.QR23-1169 =

()W \’ : I;IM

Ve
I A SCIMET CO..LTD. il

results rtelate only to the items tested,
calibrated or sampled. The report shall not be

Mr. Thalerngkeat Poungngarm

' z dion g1 0
Mr Dunmiong Boonsopon vEdn B0

Person in charge Authorized signatory



SLIMET

Calibration Results:

Electrode Serial No. KC3NO5V1IR
Model : H176409
Brand : HANNA

Certificate No.: C27240001

Electrode Test
Atmospheric pressure measured while calibrating.
Temperature measured while calibrating.(£ 0.2 °C)
The Oxygen Solubility was calculated from the ambient conditions.

The Oxygen Solubility reading from the DO METER

Sample Test

Page: 2 of 2
755.54 mmHg
25.0 °C
8.21 + 0.03 mgiL
8.23 mg/L

Standard Unit Under Calibration Correction Coverage Factor Uncertainty of
Oxygen Solution Reading (k) Measurement (£ )
0.00 mg/L 0.00 mg/L. 0.000 mg/L 2.00 0.13 mg/L
Temperature Electrode
Dimension of Probe;
Length : 140 mn.
Diameter : 21 mn.
Immersion Depth 80 mn.
STD. Reading UUC. Reading Correction of UUC Coverage Factor Uncertainty of
(°C) (°C) (°C) (k) Measurement (+°C)
25.01 25.0 0.01 2.00 0.15

The End of Certificate

usUnNn Biguawn 91R0 (SCIMET CO., LTD.)
10 Sor W leathamsalhit 87, Bangchak, Phrakhaneng, Banglkok 10260 Thailand
bl scimet2022@gmail com, Tel: 095 552 4939




oGIMET

ol
Tuasragaudnineasas Do Meter

@l KSMT2400445

wflaniavila; DO METER su: HIg147 winenaueias: H00007030
aTIaday (5u) aTIANAU (|9)
14 Mar 2024 s78n15ATIILER 14 Mar 2024 W ENG
Und | Bldnd Und | ‘Lidné
0 1. anuauysoilaia 0
O 2. anuazas (dasldéradi, nalu-uaniaiav) 0
0 3. & fla — ile 1aTa9 (On-Off Swicth) 0
O 4. 1une (Keypad) O
O 5.  wihaa (Display, Screen Contrast) O
O 6. BL8nTwsa ( Electrode and Connection Cable ) O
0 7. ®@eddninie 0
O 8. Hulraifldnivisa O
O 9. wdudidnivse (Stand) O

danuLin :

Mr.Dumrong Boonsopon

Service Engineer

usy¥Nn Bredwn dAa (SCIMET CO., LTD)
1194 San Wachirathamsallit 57, Bangchalk, Phrakhanong Bangkok 10260 Thaland
Email: scimet2022@gmail com, Tel 095 S52 4932
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Calibratech Co.,Ltd.
F4106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood. Pakkied, Nonthaburi § (120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_calf-yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400312-1 Page : 1 of2

Submitted by : Envilab Co., Ltd.

540,540/1 Soi Bangkhac7, Bangkhae, Bangkok 10160

Equipment : COD Reactor
Manufacturer : Hanna Model : HI839800
Range : N/A °C Resolution : 0.1 "C
Serial No. : 06480040101 ID No.: ELABHI&3980001
Environment Ambient Temperature : (23 + 2) °C
Relative Humidity : (50 + 15) %
Date of Received : 30 May 2024
Date of Calibration : 04 June 2024
Date of Issue : 04 June 2024

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method direct measurement with
The temperature scale used was based on ITS-90
Reference Standard Instruments :

Standard Digital Thermometer with TC Type T probe

1D No. Cet. No. Due Date Traceability
400046 & 400023  67-400198-1 01 Oct 2024 National Institute of Mctrology Thailand (NIMT)

Jf -| 1
Approved by : Nk

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This eerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,L1d.

AL-FO031-03



CAL

( alibratech Co.,Ltd.
106-7 Moo 2. Sukbaprachasan 3 Rd., Bangpood, Pakkaed, Noathaberi 11120
el (021 Yo4-6211 Fax02) 964-5155. ¢-inadl © ealibrateeh. caligyahoo.caom, colibratech silifghnimiil com

Certificate of Calibration
Certificate No, : 67-400312-1 Page : 2 of 2
Result of Calibration @ Without Adjustment

Function : Temperature measurement

Controller

Test uuc uuc
% . . Standard Reading at Position (" C
Point | Setling | Reading nea e S g SSHHOH .

("CcHry| eyl e ! 2 9 10

A
=N
W
ey
~
oo

150.0 | 150.0 | 150.0 | 1489 149.1 1494 [ 1484 | 1483 | 148.5 [ 1498 | 1488 | 1489 149.5

Test uuc uuc
. L. . Standard Reading al Position { * C)
Point | Setting | Reading

("CY|(rcy|(c) 11 14 15 16 17 1% 19 20

N
(98]

150.0 1 150.0 | 150.0 149.2 | 150.3 1497 | 149.8 | 1482 | 1494 | 1487 | 148.8 I151.7 149.6

Tesl uuc uuc

Point | Setting | Reading Standard Reading at Pasition (" C) Uncertainty
(rehypee)y ey o2l 22 23 24 25 (i)
150.0 | 150.0 | 150.0 | 1488 | 1493 | 149.2 | 1487 | 1493 0.7

This reported uncertainly of' measurement was based on a standard uncer

providing a level of confidence ol upproximately 95%

- 00() -

L-FO031-03
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Calibratech Co.,Ltd. o NSC-TISI-TIS17025
7:106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Noathahori 11120 CALIBRATION 0630
Fel.{02) 904-62 (1 Fax(U2) $id-5155, e-mail « calibrutech . calid vahoncom. calibratech _eali@hatmail.com
w A VAT WA 1k SRS,
Certificate of Calibration

Certilicate No. : 67-400166-2 Page : 1 of2
Submitted by Envilab Co.. T.1d.

540. 54071 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Waler Bath

Manufacturer : Meminert Model : WNB 14

Range : N/A “C Resolution :0.1 °C

Serial No. 1.412.2222 ID No. : ELABWBWNIB29NQ|
Environment : On site calibravon was carried oul at the Laboratory, Envilab Co., Ltd.

Ambicnt Temperature : (29.010 30.0) °C

Relative Humidity : (60 to 650 %

Line Voltage : (224.2 t0 225.2)V
Date of Received : 20 March 2024

Date of Calibration : 20 March 2024

Date of Issue : 22 March 2024

Calibrated by : Kittisak Kokaco

Calibration Mcthod : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD probe

1D No. Cert. No. Duce Date Traccability
400046 & 400024 66-400547-2 02 Apr 2024 National Institute of Metrology Thailand (NIMT)

Approved by : ;

( Surachai Promthong )

Laboratory Manager

The Uncerlaintics are for a confidence probability of approxmtcly 95%

Ihis cerificate may not be reproduced other than in Tull except with the prior written approval of the Calibratech Co..Ltd. F'_,‘r%

AL-F0031-03



CAL

Calibratech Co.,Ltd.
F06-7 Moe 2 Sekhaprmehasan 3 Rd,, Bangpood, Pakkred, Nonthabued 11120
el {023 D64-6211 Faxai2i 964-5 155, e-pail : calibratech _cali@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400166-2 Page : 2 of 2

Result of Calibration :  Without Adjustment
UUC Condition As-Received : Good

Function : Temperature measurement

1 ° SGmfa’(}scm

Front
Test Selling Indicating Measured Temperature (* C) @ Measured Measured
. - . Uncertainty
Point | Temperature | Temperature Sensor No. Uniformity Stability
("C) e (°C) 1 2 3 4 5 (£°C) (°C) (°C)
950 JS v4.3 95.12]195.18]95.11 ] 95.02 | 95.17 0.23 0.20 0.12

This resull ol calibration was found acairate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2 ,
providing a level of contidence ol approximately 95%
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Calibratech Co.,Ltd. NSC-TISI-TIS17025
74106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabud 11120 CALIBRATION 0030

Teli02) D64-6211 Faxd02) 964-31 55, c-mail : calibratech. enligiyabon.cors, calibieeh ccalizshvunatl.com

Certificate of Calibration

Certificate No. : 67-400166-1 Page : 1 of 2

Submitted by : Envilab Co., L.td.
540, 540/1 Soi Bangkhac 7, Bangkhac, Bangkok 10160

Equipment : Temperature controlled enclosure (Qven)
Manufacturer : Memmert Model : UF 75
Range : N/A "C Resolution : 0.] °C
Serial No. : B319.0600 [D No. : ELABHAQVEN0OGQ0
Environment : On sile calibration was carried out at the Laboratory, Envilab Co., Lid.
Ambient Temperature : (29.0 10 30.0) "C
Relative Humidity : (60 to 650 %,
Line Voltage : (224210 225.2) V
Date of Received : 20 March 2024
Date of Calibration : 20 March 2024
Date of Issue : 22 March 2024
Calibrated by : Kittisak Kokaco

Calibration Method : CAL-M4004, TLLAS G-20
The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traccable to the International System of Units
Standard Digital Thermometer with Thermocouple probe
D No. Cett. No. Due Dale Traccability

400046 & 400028  66-400547-3 05 Apr2024 National Institute of Mclrology Thailand (NIMT)

Approved by ;

( Surachai Promthong )

Laboratory Munager

I'he Uncertainties are for a confidence probability of approximately 95%

I'his cerilicate may not be reproduced other than in full except with the prior written approval of the Calibratech Co..Ltd.
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CAL

Calibratech Co.,Ltd.

#106-7 Moo 2. Sukliaprachasin 3 Rd.. Bangpood. Pakkeed, Nenthiburt |
Tel{02) 964-62) ) Fax {021 964-51 33, e-mail

H2

calibrtechio calser valioo.con, calibratect cal@@homyad.com

Certificate of Calibration
Certificate No. :67-400166-1 Page : 2 of 2
Result of Calibration :  Without Adjustiment
UUC Condition As-Received : Good
Function : Temperature measurement
This instrument was selting air ventilation af position 0 (close)
. P Inside ol Chamber
(I) W =040 m
4 /i o - D =033 m
: H =056 m
g Capacily = 0.07 m)
96 Hi2 (5%
Q’IL l/w_r? | <
| | - y/ 5
Fronl .
S o >
Test Setting Indicaling
Point | “Temperature | Temperatue Measured Temperature (" C) @ Sensor No. Uncertainty
("C) ("C) ("Cy | 2 3 4 5, 6 7 8 9 (+£°C)
104.0 103.5 103.5 FOA | 104.4( 1041 104.3] 104.11104.0 104.0 | 103.7] 104.3 0.70
110.0 109.5 109.5 LTO ] T10 4L 1101 ) THO3 L 11020 VIO [ 1101 | 109.4[ 110.3 0.72
180.0 179.0 179.0 17950 1809 18031 180.6[ 180.5[ 1803 | 180.2 ] 180.2| 180.8 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformily Stability Variation
(") ("C) ("CH ("C) ("C) (°C)
104.0 103.5 103.5 0.7 0.1 1.0
1100 109.5 109.5 1.1 0.1 1.2
180.0 179.0 179.0 1.5 (.2 1.6

Remark The uncertainty is nol combine unilormity ol the air chamber

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

This reported uncertainty of measurement was based on a standard uncertai

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. Rovogr il

11067 Moa 2, Sukhaprachasan 3 R, Bangpood, Pakkeed. Nonthaburi 11120 CALIBRATION GQO30

Teh (023 Vo4-624 | Fanan2) D64-51 55, el : calibiatech-cabicgyaheo.com, calibratech ceal@hboniail.com
Certificate of Calibration
Certificate No. : 67-200060-2 Page : 1 0of 2

Submitted by : Envilab Co., Lid.
540, 540/1 Soi Bangkhac7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Model : XSR205DU
Serial No. B911363567 ID No. : ELLABBALANCENOG
Capacity : 220 g Resolution : 0.00001g/81g. 0.00012/220g
Environment : On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (20.0t0 20.5) °C
Relative Humidity : (54.2 10 59.1) %
Air Pressure  : 1013.0 mbar
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 21 February 2024
Calibrated by : Satja Sangkhum
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Editon 7 - November 2022

Reference Standard Instruments : This certification is traceable to the [nternational System of Units

Standard Weights

IR No, Cert, No, Due Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Instibagg ol Mctrotopy (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Muanager

The Uncertainties are for a confidence probability ol approximalely 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co..1.1d.

CAL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Mov 2, Sukhaprachesan 3 Ré.. Bangpood, Pakkred, Nonthatsari [1120
Teh(D2) 964-6211 Fax{02) 964-3155, e-mail : calibrateeh - calfeyahoo.com, calibiateeh o' stnasi.eons

Certificate of Calibration

Page : 2 0f 2

Certificate No. : 67-200060-2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Departure of indication Irom nominal value

Nominal Value Correction Uncertainty
(8) (8) 1 (@
0.1 0.00000 0.000015
0.5 0.00001 0.000022

| 0.00000 0.000026
2 0.00001 (0.000034
5 -0.00001 0.000043
10 0.00000 0.000053
50 0.00003 0.0001

100 0.000! 0.00020
150 0.0001 0.00038
200 (.0002 0.00038

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplicd by « coverage factor k = 2.00,

providing a level of confidence of approximately 95%

Eccenlric error Load test : 50 g
' D
A B C D E

0.00000 0.00000 0.00010 0.00000 0.00000 g

——

Repealability Load test : 200 g

Stdev. : 0.000032 g

-000 -

.'-\1.—1-'01‘:3 1-03
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Calibratech Co.,Ltd. NSC-TISI-TIS 17025
F06-7 Moo 2. Q'Ikhsi[)lm,]m\im ik, i sd Sonthabiie 1820 CALIBRATION 0030
Tel 023 964-6211 Fasi02) wetibrateels ced v valioo.comn. calibratech _eal@hobmail.com
Certificate of Calibration
Certificate No, : 67-410025-] Page : 1 of2
Submitted by : Eivilab Co., Lid.
540, 540:1 801 Bangkhac 7, Bangkhae, Bangkok 10160
Equipment : Digital Thermo-Iygrometer
Manufacturer : Jedio Model : HTC-1
0

Range Temperature © NA C Resolution : 0.] "C

Range Humidity : N/A - %R.H. Resolution : 1 %R.H.

Sertal No. : PONPES852094 ID No. : ELABTMHTC10003

Environment : Ambient Temperalure - 23 -2 "C
Relative Humidily : (50 + 15) 4
Date of Received : 20 February 2024

Date of Calibration : 22 Febraary 2024
Date of Issuc : 22 February 2024

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instruments This certilication is raceable (o the International System of Unils

Digital Indicator with Standard Probe Temp&llum

MmNo. Cert, No. Duge Date
400034 & 400035 SG-H-00020:67 05 Jul 2024
Approved by :
( Surachai Promthong )
Laboralory Manager
The Uncertainties are for a conlidence probability of approximately 95% E5sE
This cerificate may not be reproduced other than in fuli excepl with the prior written approval of the Calibratech Co.,Lud. = 2

CAL-F0031-03
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Calibratecch Co..Ltd.

7106 T Moo 2. Sukhaprachian 3 Rd., Bangpood, Pakkred, Nonthaburi § 1120
0D ORA- 62T Lax 021 904-31 55, e-mail : calibratech. cald@vahuocom, calibrateeh _calgrheimail.com

Certificate of Calibration

Certificate No. : 67-410025-1 Page : 2012

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

Reference Humidity @ 50 %R.H.

Standard Temperature UUC Reading Correction Uncertainly
e (‘c) (°c) (+°c)
2498 25.0 0.0 0.46

Result of Calibration : Wilhout Adjustment
Function : Humidily measurement

Reference Temperature @ 25 °c

Standard Humidity UUC Reading Correction Uncertainty
(%R.H.) (%RH.) (%R.H.) (4 %R.H)
50.03 50 0 2.2

Remark

UUC: Unit Under Calibration

This resull ol calibration was found accurate as shown on date and place of calibration only.
I'his reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2 |
providing a level of confidence ol approximately 95%

- olo -
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Calibratech Co.,Ltd. IO
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 hclifl_BTﬂli';!gﬁ 1(3(? 373
Tel.(02) 964-621 1 Fax.(02) 964-5155, ¢-mail : calibratech . cal@yahoo.com, calibratech .cal@hotmail.com
- ] al Al L] ‘i
Certificate of Calibration
Certificate No. : 67-300662-2 Page : 1of2
Submitted by : Envilab Co.. Lid.
540, 5340/1 Soi Bangkhac 7, Bangkhac, Bangkok 10160
Equipment : Measuring Pipette
Manufacturer : KIMAX
Capacity : 25 ml Graduation @ 0.1  mi
1D No. o B-WW-001/15
Environment : Ambient Temperature : (20:+3) nC
Relative Humidity - (50410) %
Alr Pressure : 1010.6 mbar,

Date of Received : 07 November 2024
Date of Calibration : 09 November 2024
Date of Issue : 09 November 2024

Calibrated by ¢ Arecrat Sombun

Calibration Method : In-house method CAL-M300! based on ASTM [ 542-22

Reference Standard Instruments : This certification is traceable to the Infernational System ol Unils
f:lcetronic Balance
1DNo. Cerl. No, ue Dalc

241005 67-200210-4 02 Dec 2024

Approved by :

L

( Wipa Tovadee )

Supervisor

The Uncertaintics are lor a conlidence probability of approximately 95%
Bl

This cerificate may not be reproduced oiher than:in full except with the prior writlen approval of the Calibratech Co.,Ltd. 5,’-\_ “
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel{02) 964-6211 Fax.{02) 964-5153, e-mail » calibrateeh. cal@ivahoo.com, calibratceh.cal@houmail.com

Certificate of Calibration

Page : 2 of 2

Certificate No. : 67-300662-2

. . . 3]
Resuit of Calibration : This result of true Volume is relcrred to standard temperature at 20 C

UUC Condition As-Received :  Good

Delivery Time : 2.24  sec.
Nominal Volume { m!) Measuring Volume ( ml)
L0 10.0133
25 24.9316
Uncerlainty of measurement with in A 0.0067 ml

This resull of calibration was Tound accurate as shown on date and place of calibration only.

This reported uncertainty ol measurement was based on a standard uncertainly multiplied by a coverage factor k = 2.00 .

providing a level af confidence of approximately 95%
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Calibratech Co.,Ltd. b
7:106-7 Moo 2. Sukbaprachasan 3 Rd.. Bangpood, Pakkred, Nonthaburi 111206
Tel(02) 964-6211 Fax.i02) 964-5155. c-mail : calibmitech. calfzayahoo.com, ealibratech cal@hotmail.com

Certificate of Calibration

G B
NSC-TISI TIS17025
CALIBRATION 0Q30

Certificate No. : 67-300293-9 Page : 10f2

Submitted by : Envilab Co.,Lid.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer : Witeg Class : A
Capacity : 50 ml Graduation : I ml
ID No. : C-IIM-001/24

Environment ¢ Ambient Temperature : (20:+3) OC
Relative Humidity : (50+10) %
Air Pressure : 1006.0 mbar.

Date of Received  : |5 May 2024
Date of Calibration : 20 May 2024
Date of Issue : 20 May 2024

Calibrated by 1 Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments : This certification is (raceable to the International System ol Units
Elecironic Balance

1D No. Cert. Na. Due Dale

Traceability

241002 66-200388-1 02 Jun 2024

Approved by : P 7 L{/ ¢

CWipi Toviudee )

Supeivisor

I'he Uncertaintics are for a conlidence probability of approximately 95%

]
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This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co..l.1d
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Teli02) 964-621 | Fax.(02) 964-5153, e-mail ; calibratech _cali@yaheo.com, calibrieelicali hosmail.com

Certificate of Calibration

Certificate No. 67-300293-9 Page : 2 of 2

. . . . 0 -
Result of Calibration : This result of true Volume is referred to standard temperature at 20 C

UUC Condition As-Received :  Good

Nominal Volume { ml ) Measuring Volume ( mt)
25 25.09
50 49.99
Uncertainty of measurement with in A+ (.054 ml

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00 ,
providing a level of confidence of approximalely 95%

- 000 -
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Calibratech Co..Lid. | e
7106-7 Moo 2. Sukhaprachasan 3 R, Fangpood. Paskred, Konthabart 11126 'gi'\fl_egi'_r‘l'()lz!(fg?(;
Ten(02) 964-6211 Fax (321 v6d 3135 ¢ mal - eabibiaechecaka vihooscom, calibratech _calighotmail.com
¥ e B Fag ~ 4 o . “' * S . —
Certificate of Calibration

Certificate No. : 67-300293-12 Page : 1 of 2
Submitted by : Envilab Co. L

540, 34071 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Cylinder

Manufacturcer @ PYREX Class : A

Capacity : 100 ml Graduation : 1 ml

ID No. o C-1IM-001/22
v . " . o .
Environment : Ambicnl Temperature @ (20+3) C

Relalive Humidity ; (50-+10) Y%

Air Pressure : 1006.0 mbar.
Date of Received : 15 May 2024
Date of Calibration : 20 May 2024
Date of Issue 1 20 May 2024
Calibrated by : Areerat Sombun
Calibration Method : In-house method CAT-M3001 based on ASTM L 542-22
Reference Standard Instruments = This certilication is traceable to the International System ol Units
Electronic Balance ‘

[D No. Cert. No. Due Date

241002 (GO-20038%-1 02 Jun 2024

4 ( Wipit ‘Tn(s;(lcc )

Supervisor

The Uncertainties arc tor a confidence probabiliy ol approximately 95%

[}
=3 [5]

This cerilicate may nol be reproduced other than in tull except with the prior written approval of the Calibralech Co.,Ltd.
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CAL

Calibratech Co.,Ltd.
7 106-7 Mon 2, Sukbaprachasan 3 Rd., Bangpoad, Pakkred. Nonthaburi 11120

Jelit2n 90d-A2 11 Fax.(02) 9684-5155, esmail ¢ calibratech_cal@iyahoo.com, calibralech cal@hotmail,com
4 “ e ) - TS
Certificate of Calibration

Certificate No. : 67-300293-12

Page : 2 of 2
Result of Calibration

~ . . 4] .
This result of true Volume is referred (o standard temperature at 20 €

UUC Condition As-Received :  Good

Nominal Volume { ml) Measuring Volume ( ml )

50 30.19

100 100.16

Uneertainty of measurement with in * (0.063 ml

I'his resull of calibration was found accurate as shown on dale and place ol calibration only.

I'his reported uncertainty ol measurement was based on a standard uncertainty multiplied by a coverage lactor k = 2.00 .
providing a level of confidence of approximately 95%
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SCIMET Co., Ltd. ISC-MRA _ \om
['I' 1194 Soi Wachirathamsathit 57, Bangchak, Pl )6
Phrakhanong, Bangkok 10260 Thailand it /S
. . . NSC-TISITIS 17025
Email:scimet2022@gmail.com, Tel: 02 460 9239 CALIBRATION 0454

https:/iwww.scimet.co.th

Certificate No. C07240032

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: CARY 60UV-VIS Job No.: KSMT2400444
Serial No.(or ID): MY 17490026 (ELABSPECTRO0002) Received Date: 04 March 2024
Manufacturer: Agilent issued Date: 04 March 2024
Condition: In Condition Page: 1of 3
Customer

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7,Bangkhae, Bangkhae, Bangkok 10160

Calibration Place
Envilab Co., Ltd.(B301 CO-THC ROOM)
540, 540/1 Soi Bangkhae 7,Bangkhae, Bangkhae, Bangkok 10160

Calibration Date 4 " o )
This certificate is issued the units of
04 March 2024 measurement according to the International
System of Units (Sl). It provides traceability
of measurement to international or national

Environment Condition standard or other recognized national
standard labaratoeries.
Temperature: 22.3 °C + 0.6 °C The measurement uncerlainty stated is
— g o the expanded uncertainty which is obtained
Humidity: 65.7 %RH + 0.5 %RH from the standard uncertainty multiplied by
the coverage factor (k=2) to provide a level
of confidence of approximately 95%. It is
The Method used determined in accordance with the Guide to
Expression of Uncertainty in Measurement

In-house method, WI07, based on ASTM E 275-08 and (GUM). Y
ASTM E 387-04 These resulls may be affected by
deviations from specified conditions. The
Traceab"ity resulls relate only to the items tested,

calibrated or sampled. The report shall not

This certificate is traceable to the CRM maintained by National Institute be reproduced except in full  without
approval of SCIMET Co., Ltd.

of Standards and Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 108691
The standard for Photometric Certificate No. 109010

O _ -
S >§[>:IMH niad 2

SCiMET CTO 11D

(Mr. Dumrong Boonsopon) sEiin mredivn S (Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

FC07-03: 30 MAY 2023



oGIMET

Certificate No.: C07240032 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 1.5 nm and UUC at 1.5nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
(nm) (nm) (nm) Measurement ( £ nm)
219.73 220.0 -0.27 0.14
241.55 241.8 -0.25 0.16
287.56 287.6 -0.04 0.14
333.77 333.7 0.07 0.19
360.45 360.1 0.35 0.14
417.59 417.0 0.59 0.14
472.50 4723 0.20 0.14
513.47 513.4 0.07 0.14
528.88 528.9 -0.02 0.14
537.18 537.1 0.08 0.14
641.58 642.3 -0.72 0.16
740.72 741.3 -0.58 0.14
748.55 749.1 -0.55 0.14
807.03 807.4 -0.37 0.14
879.28 879.0 0.28 0.14
Photometric Accuracy (Absorbance)
Standard absorbance Unit Under Calibration Correction Uncertainty of
Wavelength
(Abs) (Abs) (Abs) Measurement( + Abs)
0.0000 0.0000 0.0000 0.0080
235 nm
0.7293 0.7273 0.0020 0.0080
0.0000 -0.0003 0.0003 0.0080
257 nm
0.8497 0.8457 0.0040 0.0080
0.0000 0.0004 -0.0004 0.0080
313 nm
0.2833 0.2810 0.0023 0.0080
0.0000 0.0001 -0.000t 0.0080
350 nm
0.6299 0.6259 0.0040 0.0080

vEUn Bredun 910 (SCIMET CO., LTD)

1194 Sor Wachirathamsathit 7 Bangchak Phrakhanong, Bangkok 10260 Thailand

Email: scimet2022@gmail com, Tel: 02 460 9239
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Certificate No.. C07240032 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( + Abs)
0.0000 0.0000 0.0000 0.0045
0.2373 0.2386 -0.0013 0.0045
420 nm 0.5617 0.5637 -0.0020 0.0045
0.7392 0.7382 0.0010 0.0045
1.0550 1.0542 0.0008 0.0045
0.0000 0.0000 0.0000 0.0045
0.2335 0.2354 -0.0019 0.0045
440 nm 0.5513 0.5539 -0.0026 0.0045
0.7230 0.7222 0.0008 0.0045
1.0324 1.0343 -0.0018 0.0045
0.0000 0.0000 0.0000 0.0045
0.2126 0.2143 -0.0017 0.0045
465 nm 0.5036 0.5059 -0.0023 0.0045
0.6735 0.6729 0.0006 0.0045
0.9615 0.9638 -0.0023 0.0045
0.0000 0.0000 0.0000 0.0045
0.2201 0.2213 -0.0012 0.0045
546.1 nm 0.5176 0.5196 -0.0020 0.0045
0.6930 0.6925 0.0005 0.0045
0.9908 0.9925 -0.0017 0.0045
0.0000 0.0000 0.0000 0.0045
0.2443 0.2452 -0.0009 0.0045
590 nm 0.5530 0.5544 -0.0014 0.0045
0.7196 0.7185 0.0001 0.0045
1.0301 1.0316 -0.0015 0.0045
0.0000 0.0000 0.0000 0.0045
0.2646 0.2651 -0.0005 0.0045
635 nm 0.5370 0.5394 -0.0024 0.0045
0.6862 0.6872 =
0.9822 0.9855
The End of Certifi

vEJYn swdiwn d1a (SCIMET CO., LTD.)

94 S Waehirathamsalhil 57, Bangchak, Phrakhanong Bangkok 10260 Thailand

Email scimet2022@gmail com, Tel: 02 460 9239

F(C07-03: 30 MAY 2023
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Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

Refer to Certificate No.:  C07240032 Page: 1 of 3

The error of temperature determined during calibration are under given measurement and environmental conditions
and considering the expanded measurement uncertainly (coverage probability 85%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, ASTM E 275-08 and
ASTM E 387-04. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:
Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: ] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary statement with guard band (w =1 U), Pass or Fail Specific Risk < 2,.5% PFA and
Condition Pass or Condition Fail Specific Risk < 50% PFA.

[ Choice C Customer detined, Customers may detine arbitrary multiple of r to have applied as guard band
(w=rU).
: PFA — Probability of False Accept

y
SEIMET v

scmer co o (Mr. Thalerngkeat Poungngam)

wlvin mrwidien dido

Authorized signatory

UsSUN wisUlun $ia (SCIMET CO., LTD.)
NS4 Soi Wachirathamsathit 57 Bangchale. Phrakhanong, Banglok 10260 tiadancd
Email: scimet2022@gmail com, Tel: 02 460 9239 FCO7-03: 30 MAY 2023



oGIMET

Refer to Certificate No.:  C07240032 Page: 2 of 3
Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 1.5 nm and UUC at 1.5 nm

Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity
220.0 -0.27 0.14 1.0 Pass
241.8 -0.25 0.16 1.0 Pass
287.6 -0.04 0.14 1.0 Pass
333.7 0.07 0.19 1.0 Pass
360.1 0.35 0.14 1.0 Pass
417.0 0.59 0.14 1.0 Pass
4723 0.20 0.14 1.0 Pass
5134 0.07 0.14 1.0 Pass
528.9 -0.02 0.14 1.0 Pass
537.1 0.08 0.14 1.0 Pass
6423 -0.72 0.16 1.0 Pass
741.3 -0.58 0.14 1.0 Pass
7491 -0.56 0.14 1.0 Pass
807.4 -0.37 0.14 1.0 Pass
879.0 0.28 0.14 1.0 Pass

Photometric Accuracy (Absorbance)

Wavelength Unit Under Calibration Correction Guard Band (w) Tolerance (t) Conformity

0.0000 0.00 0.0080 0.020

235 nm 00 Pass
0.7273 0.0020 0.0080 0.020 Pass
-0.0003 0.000 0.008 .020

257 nm 3 0 0 Pass
0.8457 0.0040 0.0080 0.020 Pass
0.0004 -0.0004 0.0080 0.020 Pass

313 nm
0.2810 0.0023 0.0080 0.020 Pass
0.0001 -0.0001 0.00890 0.020 P

350 hm =
0.6259 0.0040 0.0080 0.020 Pass

u3un swdwn Jra (SCIMET CO., LTD))
1194 Soi Wachirathamsathit 57, Bang hale, Pl i hanone, Bangkok 10260 Thailanc)
Email: scimet2022@gmailcom, el &2 460 9239 FCO7-03 30 MAY 2023
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Refer to Certificate No.:  C07240032 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity

0.0000 0.0000 0.0045 0.015 Pass

0.2386 -0.0013 0.0045 0.015 Pass

420nm 0.5637 -0.0020 0.0045 0.015 Pass
0.7382 0.0010 0.0045 0.015 Pass

1.0542 0.0008 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2354 -0.0019 © 0.0045 0.015 Pass

440 nm 0.5539 -0.0026 0.0045 0.015 Pass
0.7222 0.0008 0.0045 0.015 Pass

1.0343 -0.0019 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2143 -0.0017 0.0045 0.015 Pass

465 nm 0.5059 -0.0023 0.0045 0.015 Pass
0.6729 0.0006 0.0045 0.015 Pass

0.9638 -0.0023 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2213 -0.0012 0.0045 0.015 Pass

546.1nm 0.5196 -0.0020 0.0045 0.015 Pass
0.6925 0.0005 0.0045 0.015 Pass

0.9925 -0.0017 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2452 -0.0009 0.0045 0.015 Pass

290 nm 0.5544 -0.0014 0.0045 0.015 Pass
0.7195 0.0001 0.0045 0.015 Pass

1.0316 -0.0015 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2651 -0.0005 0.0045 0.015 Pass

635nm 0.5394 -0.0024 0.0045 0.015 Pass
0.6872 -0.0010 0.0045 0.015 Pass

0.9855 -0.0033 0.0045 0.015 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements o

usSEn sredsn Ifa (SCIMET CO., LTD)
P Sor Waci nathameathit §7 Bangchal, Phrakhanong, Bangkek 10260 Thaland
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lumsrvdaudnwia3ay Spectrophotometer
Al KSMT2400444

sflaAsaeiia. SPECTROPHOTOMETER qu: CARY 60UV-VIS winuauA3a: MY17490026
n329dau (3u) nsaday (#)
04 Mar 2024 51UN15M5EA 04 Mar 2024 UUEILG)
Ung | idnd Und | lidnd
O 1. AnwduysolAdas 0
0O 2. ANEZDA ( 2favldsiiatn, n’m‘lu-uanm%‘au) |
| 3. #w fla - 1iln wdav (On-Off Swicth) O
| 4, Lluﬂm (Keypad) O
O 5. Winaa (Display, Screen Contrast) O
= 6. ﬁmuutﬁanmmmmﬁlu (Wavelength Control) 0O
O 7. A7muMAAu (Wavelength Check) O
O 8.  uuaeruilauss (UV < 3,000 hour) |
| 9. unasrinfiaug (Visible < 5,000 hour) = 1
O O 10.  Haviavaiusiiapns (Carousel Module) O] O -
VRanGa/aualn ;

Mr. Dumrong Boonsopon

Service Engineer

usdn vgdwn 3rfia (SCIMET CO,, LTD.)
1194 Soi Wachirathamsathil 57, Bangchak Phrakhanong), Bangkak 16260 Thailaod
Email: scimet2022@gmail.com, Tek 02 460 9239




SCIMET Co., Ltd.

>§ﬂ I M [.I. 1194 Soi Wachirathamsathit 57, Bangchak,

Phrakhanong, Bangkok 10260 Thailand
Email:scimet2022@gmail.com, Tel; 02 460 9239 CALIBRATION 0454
https://iwww.scimet.co.th

Certificate No. C17240309

Calibration Certificate

Equipment: Oven
Model: ED53 Job No.: KSMT2402655
Serial No.(or ID): 13-02277 ( ELABHAOVEN2277 ) Received Date: 27 September 2024
Manufacturer: Binder Issued Date: 30 September 2024
Condition: In Candition Page: 1of 5
Ventilation Valve: Closed Shelves(pc.). 2

Customer

Envilab Co., Lld.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calibration Place
Envilab Co., Ltd. { B306 CH2 ROOM )
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160

Calibration Date
This certificate is issued the units of
27 September 2024 measurement  according to  the
International System of Units (Sl). It
provides lraceability of measurement to

Environment Condition international or national standard or other
. R recognized national standard

Temperature:  30.4 °C + 1.0 °C laboratories.
. The measurement uncertainty stated

. ) o

Hum'd'ty' 70.3 %RH * 5.0 %RH is the expanded uncertainty which is
obtained from the slandard uncertainty
multiplied by the coverage factor (4=2) to
The Method used provide a level of confidence of
In-house method, WI17, based on TLAS-G20 approximately 9%%. I ¥s determined in
! ! accordance with the Guide to Expression
of Uncertainly in Measurement (GUM).
ceabi These results may be affected by
Tra bl“ty deviations from specified conditions. The
This certificate is traceable to the SI Units maintained by results relate only to the items tested,

National Institute of Metrology (NIMT), Thailand throug
SCIMET Co.,Ltd.Certificate No. C23240083

@J' >SI?JTMH i M S0

SCINET CO .LTO

(Mongkolwat Hasanon) FameveTs Fih (Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

FC17-02 30 MAY 2023
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Certificate No.: C17240309 Page: 20of 5

N
-

Standard Installation Locations

Volume (Calibration Zone)= 21 (Liters)

Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Localtions (#1, #2, #3, #4): w=5 (cm) d=5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w=5 (cm) d=5 (cm) h=15 (cm)

#9: Geometric center of the chamber

Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9

Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions Y

Indicating Temperature: The average reading of indicating device which forms the inlegral part of the enclosure.

Measured Temperature. The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.
Measured Stability. The one-half of greatest maximum difference of

Overall Varfation. The difference of maximum and minimum measur:

vEJN srodwn sra (SCIMET CO., LTD.)

1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 1026Q Thailand
Email: scimet2022@gmailcom, Tel: 02 460 9239




oGIMET

Certificate No.: C17240309 Page: 3 of5
Calibration Results:
Before adjustment
Desired Setting | Indicating | #1 #2 #3 #4 #5 #6 #7 #8 #9
(°C) (°C) (°C) (CCy | cCy () | (°C) | (°C) | (°C) | °C) | °C) | (°C)
85.0 85.0 85.0 87.01188.17|87.35(87.18 | 85.19|85.80|85.32 | 85.05 | 85.84
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C
TR T(:nrszzlrjz:?udre Correction Uncertainty
(°C) (°C) (°C)
#1 86.28 1.28 0.58
#2 87.39 2.39 0.58
#3 86.58 1.58 0.58
#4 86.54 1.54 G.58
#5 84.67 -0.33 0.58
#6 85.22 0.22 0.57
#7 84.76 -0.24 0.57
#8 84.63 -0.37 0.58
#9 85.14 0.14 0.58
Temperature Distribution
Desired Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 | #2 | #3 | #a | #5 | #6 | #7 | #8 | #9 (£ °C)*
856.0 85.0 85.0 86.28 | 87.39186.58 [ 86.54 | 84.67 | 85.22 | 84.76 | 84.63 | 85.14 0.58

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) ("C) (£°C) (°C)
85.0 2.29 0.07 2.89

Note: * Maximum uncertainty of the each position

us¥n vhediun srda (SCIMET CO., LTD.)

1194 Soi Wachiralhamsathit 57, Bangchak, Phralkhanong, Bangkos 10260 Thalan

Email: scimet2022@gmail.com, Tel 02 460 9239
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obIMET

After adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.5 °C

Certificate No.: C17240309 Page: 4 of 5

Lot T:;An?;:lrj;f:re Correction Uncertainty
(°C) (°C) (x°C)
#1 104.52 0.52 0.82
#2 106.25 2.25 0.85
#3 105.03 1.03 0.82
#4 105.00 1.00 0.83
#5 103.10 -0.90 0.82
#6 103.32 -0.68 0.82
#7 103.12 -0.88 0.82
#8 102.58 -1.42 0.82
#9 103.17 -0.83 0.82
Temperature Distribution
Desired Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£ °C)*
104.0 104.5 104.5 104.52}106.25[105.03|105.00]103.10§103.32(103.12[102.58{103.17 0.85
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
°C) (°C) (t°C) °C)
104.5 3.26 0.21 3.96

Note: * Maximum uncertainty of the each position

UZ¥n saistawn Y910 (SCIMET CO,, LTD.)

194 Soi Wachiathamsathit 7/ Baractak  Phiakhanong, Bangkok 10260 Thailang
Email' scimet2022@gmailcom, Tel 02 460 9239 FC17-02° 30 MAY 2023
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After adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 182.5 °C

Certificate No.: C17240309 Page: 5 of 5

Measured J .
b o R ratiEe Correction Uncertainty
(°C) (*C) (x°C)
#1 181.12 1.12 11
#2 183.67 3.67 1.3
#3 181.80 1.80 1.1
#4 181.92 1.92 1.1
#5 179.84 -0.16 1.2
#6 180.90 0.90 1.1
#7 179.77 -0.23 1.1
#8 179.38 -0.62 1.2
#9 179.75 -0.25 1.1
Temperature Distribution
Desired Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (°Cy
180.0 182.5 182.5 181.12|183.67|181.80[181.92|179.84/180.90{179.77[179.38|179.75 1.3
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (x°C) (°C)
182.5 4.48 0.64 5.29
Note: * Maximum uncertainty of the each position
The End of Certificate

usun vwdwn da (SCIMET CO., LTD)
1iad Sor Wachirathamsathit 57, Bangchal, Phrakhanang, Bangkolk 10260 Thailand
Emal scimet2022@gmailcom, Tel: 02 460 9239
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Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on
the measurement results of corresponding calibration certificate:

Refer to Certificate No.:  C17240309 Page: 1 of 2

The correction of indication determined during calibration are under given measurement and
environmental conditions and considering the expanded measurement uncertainty (coverage
probability 35%) within the specification. The given measurement uncertainty already includes other
all effects by according to the standard method, TLAS-G20. Therefore, those parameters have not

Tolerancs and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk <
2.5% PFA and Condition Pass or Condition Fail Specific Risk < 50% PFA.

[J Choice C Customer defined, Cusiomers may define arbitrary multiple of r to have applied as
guard band (w=r U) .

; PFA: Probability of False Accept

gt ol

ZCIMEr €0 LT (Mr. Thalerngkeat Poungngam)

vivn wiediun dada

Authorized signatory

After adjustment

Desired Temperature : 85.0°C Tolerances: 1.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C

Locations Measured CorrJal(J:t(i:on of Guard band (W) Tolerance Conformity

°C) (°C) (x°C) (*°C)

#1 86.28 1.28 0.58 1.0 Condition Fail
#2 87.39 2.39 0.58 1.0 Fail
#3 86.58 1.58 0.58 1.0 Condition Fail
4 86.54 1.54 0.58 1.0 Condition Fail
#5 84.67 -0.33 0.58 1.0 Pass
#6 86.22 0.22 0.57 1.0 Pass
#7 84.76 -0.24 0.57 1.0 Pass
#8 84.63 -0.37 0.58 1.0 Pass
#9 85.14 0.14 0.58 1.0 Pass

Correction of UUC.* = Measured Temperalure - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for differ, f i condijtions or im

uUsSUn sIvtawn 190 (SCIMET CO., LTD.)

1194 Sol Wachirathamsathit 57, Bangchak, Phrakhanong, Banglkok 10260 Thailang
Email: scimet2022@gmail.com, Tel: 02 460 9239
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Refer to Certificate No.:.  C17240309 Page: 2 of 2
Statements of conformity:(Cont.)
After adjustment (Cont.)
Desired Temperature : 104.0°C Tolerances: 2.0°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.5 °C
Locations Measured Corﬁeggn of Guard band (W) Tolerance Conformity
(°C) (°C) (x°C) (£°C)
#1 104.52 0.52 0.82 2.0 Pass
#2 106.25 2.25 0.85 2.0 Condition Fail
#3 105.03 1.03 0.82 2.0 Pass
#4 105.00 1.00 0.83 2.0 Pass
#5 103.10 -0.90 0.82 2.0 Pass
#6 103.32 -0.68 0.82 2.0 Pass
#7 103.12 -0.88 0.82 2.0 Pass
#8 102.58 -1.42 0.82 2.0 Condition Pass
#9 103.17 -0.83 0.82 2.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validily of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

After adjustment (Cont.)

Desired Temperature : 180.0°C Tolerances: 2.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 182.5 °C

Locations Measured Cor;fst(i;n o Guard band (W) Tolerance Conformity

{°C) (°C) (x°C) (£°C)

#1 181.12 112 11 2.0 Condition Pass
#2 183.67 3.67 1.3 2.0 Fail
#3 181.80 1.80 1.1 2.0 Condition Pass
#4 181.92 1.92 1.1 2.0 Condition Pass
#5 179.84 -0.16 1.2 20 Pass
#6 180.90 0.90 1.1 2.0 Pass
#7 179.77 -0.23 1.1 2.0 Pass
#8 179.38 -0.62 1.2 2.0 Pass
#9 179.75 -0.256 1.1 2.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperalure

The validity of the statements of conformity cannot be guaranteed for diff

The End of Statements

UsSU¥n vgubn JiAa (SCIMET CO., LTD.)

1194 Sai Wachwrathamsathit 57, Bangchak, Phralkkhanong, Bangkok 10260 Thailar
Email: scimet2022@®gmail com, Tel 02 460 9239




Corr_Distribution & Max_Measurement Uncertainty
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Temperature Distribution @ 104.0°C
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Tuns29daudanIA3DIRIIANgIUAR

auiilueu: KSMT2402655
ailounasiia; Oven su; ED53

winaauaTas: 13-02277 ( ELABHAOVEN2277 )

nsIRFau (3U) A5 (F)
27 Sep 2024 31UA5M52ALEA 27 Sep 2024 HUUNG)
Und | e Und | Lnln
Gesneral
] 1. dwlw 9| O
M O 2. N159vinau Main Switch ] 0O
M| 1 3. n13vineu Selector Key ) O
| 4, nauwdanuwa Display [ *
O O 5. nsvineu Winau O O -
[] 6. @n1w Lever of Ventilation valve 9| O
] 7. #nW Lever door open / close O
O 8. dn W Door seal ] O
O g. nsviTuaszLY Safety O
O 0 10. msvinduaasssiniialiuiu O Il -
O | 11, psvivuzasssuLvinaIud O I -
O 12, dawsaias = O
0 13, d@mazuanaau oL daufidaaas = O

aauuzl : * Control Modify Brand M-LAB

Mr. Mongkolwat Hasanon

Service Engineer

usun wieuwn sna (SCIMET CO., LTD.)
1194 Soi Wachrathamsaront 57 Bangohak Phrakbanong, Bangkok 10260 Thailand
Email scimet2022@gmeil comn, Tel 02 460 9239




Agilent

CrossLab

From Ins:ght 2 OQutcoma

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-30075
© Agilent Technologies, Inc. 2022




Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist Cro SS La b

From Insight to Cuicome

Introduction

Customer Information

e Customers should provide all necessary operating supplies upon request of the engineer.

o A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

e Anyparts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

o If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

e For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

Revision: A 02, Issued: 21 January 2022
Document Number: G8014-90075
© Agilent Technologies, Inc. 2022




Agilent , .
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS ] a @

| -

From: gt to Guiveme

Important Customer Web Links

e To access Agilent University, visit http://www.agilent.com/crosslab/univers:ly/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

e To access the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

[

Sample Prep and Containment
Chemical Standards

Analysis

Service and Support

Application Workflows

e The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https//community.agilent.com/welcome

e Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

o Need to place a service call? Flexible Repair Options | Agilent

Revision: A.02, Issued: 21 January 2022
Document Number G8014-90075

© Agilent Technologies, Inc 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist C FOSS La b

From insigit 1o Oulcome

Service Engineer’s Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

» Only select those pages that relate to the system or module being serviced.
e Complete empty fields with the relevant information.
o Complete the relevant checkboxes in the checklist using either a "X" or tick mark "v".

e Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

o Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed

« Complete the Service Review scction together with the customer
« Complete the fields for page numbers at the foot of each selected page

e Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

e Ask the customer to sign the Service Verification section including the customer’s and your
signature.

A I
Revision: A.02, Issued: 21 January 2022 AL P =
Document Number: G8014-90075 Page __of _ '”:Q’::" Aglleﬂt
© Agilent Technologies, Inc. 2022 R

b
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Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From insignt 1o Qutcome

Instrument Maintenance

System Information

[0 Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID ICP 5110 VDV / MY17490002
Instrument System Site and Location ENVILAB Company Limited / Laboratory
List System Compaonent Product Numbers List the Serial Numbers of each Component
1. G8015A MY 17490002

2 G8481A 1709-05327

33 G8410A AU17393768

4

5.

6.

7.

8.

9.

ICP-OES Configuration Table Circle the type or write in the type if other

Nebulizer Type SecSpray JOneNeb | Conikal | Other

Spray Chamber

Torch i Radm‘l Dual View Il)ther
Torch Type emi Demountable | Fully Demountable | Other

| Injector Diameter 2 Amm |fi.8mmj 1.4mm | 0.8mm | Other

| Injector Material cramic | Other

Revision. A.02, Issued: 271 January 2022
Document Number: G8014-90075 Page _of _
© Agilent Technologies, Inc. 2072
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Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

Fron: insight 1a Grtcome

Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes

Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it.

R B KKKHBRKXK

Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

» * -
forason £ lssued 21 January 2022 Ce®p” -
T smert Number G8014-90075 Page __of _ e Agllent
® °

o Suglent Tech wologies, Inc. 2022 e

v
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Agilent 5100, 5110 Preventive Maintenance Checklist C 0SS La b

From Insigrt 1o Outcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
™ Run Instrument Performance test.
M Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-0ES system

Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed.

ROK RKRKEERK R X

Remove and clean instrument water inlet filter.

Agilent Water Recirculator

Service not applicable

Drain cooling fluid and remove any particles from the chiller reservoir

Remove, clean and reinstall water inlet metal mesh filter if present.

Re fill with Agilent Cool Clear cooling fluid. ey

VR ERO

Clean the cooling system Alr filter and the condense

Revision. A 02, Issued: 21 January 2022
Document Number G8014-90075 Page _of _
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From insigin 1o Ouicome

SPS 3 Auto Sampler

Service not applicable

Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

Oo0o00X

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto sampler

Service not applicable

Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

KK 8 KR KR8 K0

Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

@ Service not applicable
[J Replace valve rotor seal

[0 Check fittings for signs of leaks

0 Check tubing including autosampler tubing for kinks or excessive wear

0O Check high flow pump for signs of leaks

Revision: A.02, Issued: 21 January 2022 -"*,;{g‘”‘. -
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Fam insgm 1o Gulcoma

ICP-0ES adjustment

Check position of Zn peak, adjust if required.
Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration.

NN A A

Perform Instrument Calibration.

Record Post-PM instrument performance

&4 Run Instrument Performance test.
M Record results in Instrument Performance Test Results Table - Post PM.
M For syslems using ICP Experlversion 7.3 and above, run the following Instrument tests

Subsystem Communications Test
Air Flow

Water Flow

Gas Flows

RF Generator

Camera Test

Optics Test

Nebulizer Test

KKAKKRS

M Record the result in the Instrument Test Results Table

Revision: A 02, Issued: 21 January 2022
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From insigil to Outeoma

Restore Instrument

A For HF applications, ask the customer to reinstall their sample introduction system.
M Leave system in an idle state: on and purging.

™ Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set up and checkout.

Service Review

Y Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

K QKKK

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

N

Complete the Signature Page with both Service Engineer and Customer signatures.

Revision: A.02, Issued: 271 January 2022
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Fram insigit 1o Gutcome

Test Resuits

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
/n 213.857 nm SRBR 1597 .1 | 3382.6 3780.2 7240.8
Mn 257.610 nm SRBR 59453 16145.3 11049.1 24678.4
Al 396.152 nm SBR 7.0 ' 16.3 6.8 17.0
K 766.491 nm SBR 52 67.3 3.5 56.3

* Axial result is not applicable for G8016AA, GBO12AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result

Subsystem Communicationg Test Pass
Air Flow Pass
Water Flow Pass
Gas Flows Pass
RF Generator Pass
Camera Test Pass
Optics Test Pass
Nebulizer test Pass

Revision: A.02, Issued 21 January . .22
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From insig ta Oritome

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage 219 VAC 217 VAC
Mains Current 0.082 A 0.098 A
Instrument Temperature 235 °C 24.5 °C
RF Air Flow (sensor speed) 13.0 Hz 19.0 Hz
Plasma Exhaust Temperature No measurement 56.4 °C
Water Flow Oscillator No measurement 1.51 L/min
Waler Flow Delector 1.09 L/min 1.06 L/min
Water Inlet Temperature 16.9 °C 16.7 G
Polychromator Temperature 350 °C 35.0 °C
CCD Temperature -39.6 °C -39.6 °C
Thermal Stabilizer 35.0 °C 35.0 °C
Argon Supply Pressure 619 kPa 560 kPa
Purge Gas Supply Pressure*1 616 kPa 597 kPa
Option Gas Supply Pressure*7 N/A kPa N/A kPa
Nebulizer Flow No measurement 0.7 L/min
Nebulizer Back Pressure No measurement 283 kPa
Plasma Gas Flow No measurement 11.98 L/min
Auxiliary Gas Flow No measurement 1.00 L/min
RF Power No measurement 11951 W
RF Supply Current No measurement 8.190 A
RF Supply Voltage No measurement 194.557 \%

*71 |f option installed

Reu: en A 02, Issued: 21 January 2022
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From insigi 10 Jitcorng

Consumed PM Parts

Product or Model3# Quantity

Part Description Part Number where used consumed

. . - G8010A, G8O11A,
Axial Pre-Optic Window G8010-68014 G8014A/G8015A 1
Radial Pre-Optic Window G8010-68015 All 1
Agilent Cool Clear Coolant Fluid 5799-0037 Agilent Water

Recirculator

Purge Gas Filter G8010-60136 Al 1
Air inlet filter G8000-68002 All 1
High Capacity Air Filter G8010-60189 Optional
Rotor seal for 6-7 port valve for AVS6/7 (8494-60002 G8494A/G8495
Rotor seal for 4 port valve for AVS4 G8493-60002 G8493A
T:]:se solution to rinse station 2.5mm id x G8410-80123 SPS 4
Barb connector 2.5mm-1.5mm ID G8410-80124 SPS 4
PVC waste tubing,8mm od x 5mm id, 2m (G8410-80122 SPS 4

Additional Parts may be required from engineer’s stock:
X axis drive belt 5410047500 SPS 3

Z axis drive belt 5410047400 SPS 3

Peristaltic pump tubing, PVC SolvaFlex, 3

bridged, 3710049000 SPS 4

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

M Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed

Revision: A 02, Issued: 21 January 2022
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From Insigrt 10 Qutcorrs

Signature Page

Service Engineer Comments {optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Performed PM on date 31 May 2024 but sensitivity is still low in some wavelength on Axial view.

After replace mirror kit and Prism grating test performance again all pass resulit.

Service Verification

Service Request Number: Date Service Completed:
6006868005 : 3 July 2024
Service Engineer Name: Customer Name:
Worawit Timakul K Jenjira
Service Engineer Signature: Customer Signature:
2521
Total number of pages in this document:
14
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Instrument Serial No.: PFBS20011403

Date:  04-Oct-2024



PinAAcle 900F Preventive Maintenance (PM)

Company Name: Envilab Co.,Ltd
Address 540/1 %soguimian 7, wien aa walncwn nzawnsmuas 10160
(Instrument Location):
Serial Number: PFBS20011403 PM Number: 12
Customerfame K.Janjira Telephone 095-550-0510
(if applicable): Number:
Customer Support . Service Order
5 e Khwanchai WO-02944419
Engineer Name: Number:
: Next PM Due
Date PM Performed: 04-Oct-2024 Date: 04-Apr-2025
(DD-MMM-YYYY) :
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370145 Rev.9 A January 2018 PerkinEimer’

Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcle S0OF 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.

perkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

PinAAcle 900F Preventive Maintenance Report (PN




Component List

Serial # Configuration Notes

Component / Specific Model

Parts Lists

Parts Included with the PM

Pa':p:;;:;::ﬁe r)(if Description Quantity
_-__M—B(;;EJI.(;—Q_S o Fan Filters 2
N3160156 ‘ 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) NA
N3160157 h O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 1
N9301714 _ Replacement Acetylene Filter Cartridge 1
TH001022_ t Replacement Air Filter Cartridge 2
Additional Reagents and Standards Required:for PM
— ————
(':fa:]::::s;: ) I Description Quality Batch/Lot # Exp(i:niziﬂgate
_—WIG;S_O_OlEB_ 1008;1;/L Copper Standard AR 27-39CUY1 04/25

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

I N|:|mber i Description Quantity Batch/Lot # Sniration
applicable) g Date (Mm/YY)
N/A . \ DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR

lPinA.»\CI:: 9001 Preventive Maintenance Report (PM)
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Additional Tools Required for PM

(ii): ;:):::;:fe r) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MG0-056 g
N1013002 1.0A Neutral density filter 1 MG2-054
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190

IPinAAc]e 900F Preventive Maintenance Report (PM) Page 3 of 7 I




Procedure Checklist

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

1. General:

¥ Review the instrument performance with the customer and document any recent
problems.

¥ Inspect the customer log book and make any appropriate PM entries.

¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary

4 Inspect all gas lines for leaks and/or wear. Replace if needed.

# Clean exterior of the instrument.

4 Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

ﬁ 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.

ﬁ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

4 Inspect PC boards. Clean if necessary.

4 Carefully check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels (if necessary)

# 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.

5. Optics:
¥ Inspect and clean the sample compartment windows, if needed.
¥ Inspect optics. Clean or replace if necessary,

6. Gasses:

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

PinAAcle 900F Preventive Maintenance Report (PM)




7. Flame Interlock Check:

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

Parameter Specification Test Resulits Pass/Fail I
Flame Sensor Air/C,H; Flame correctly shuts down Active Passed
Drain Sensor Air/C,H; Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed

¥ i - h : :
BUrha Head SERtor Choosmg. Nitrous 'O)ude as the oxidant Active Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

Certificate Value
Parameter Specification Test Results Pass/Fail
P at 553.6 nm (Abs.) /

1.0 A ND Filter +5% from Cert. 1.0531 1.0542 Passed

0.2 A ND Filter +5% from Cert. 0.1806 0.1787 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation <0.010 0.0023 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Results Pass/Fail

Standard Deviation <0.001 0.0002 Passed

l PinAAcle 900F Preventive Maintenance Report (PM)




8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification

Results

Pass/Fail

Standard Deviation <0.010

0.0061

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive naise.

Parameter Specification

Results

Pass/Fail

Standard Deviation <0.005

0.0003

Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.

Parameter Specification Results Pass/Fail

Standard Deviation $0.005 0.0006 Passed

8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. . Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3578 Passed
10. Review:

¥} 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.

PinAAcle 900F Preventive Maintenance Report (PM)
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Additional Comments

Additional Comments Regarding the PM

Review

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: - Date:
M/ g 04-Oct-2024
) {DD-MMM-YYYY)

Authorized Customer Representative: Date:
04-Oct-2024
{DD-MMM-YYYY)

PinAAcle 900F Preventive Maintenance Report (M)




Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)

Company Name: Envilab Co.,Ltd

Yo an
(Instrument Location):

540/1 sasuiaua 7, wanusua waewa nsawmwusnuwas 10160

Room Number: -

As_;ét Num_be—r : Customer
___ (if applicable): 100520010501 System ID:

Service Engineer Service Order |

Khwanchai i

i Name: | wanchai Numbet: WO0-02944418
- | Next PM Due

Pl o epormes 04-Oct-2024 Date: | 04-Apr-2025

DD-MMM-YYY i
b ) (DD-MMM-YYYY) |

Part Number

Release Publication Date , )

09370005 C January 2013 PerkinEimer

Scope

The purpose of this PM is to ensure the continued functionality of the Atomic Absorption/FIAS
100/400 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:

Always check with the customer before making any changes that may affect the customer's
analysis or calibration.

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. Alil 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.
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Component List

Component /
Specific Model

Firmware

Serial # Version

Configuration Notes

Parts Lists

Parts Included with the PM

| Part Number

! Ex irati
piration |
(if Description Quantity Batc#l; ot | Date |
applicable) 2 ek
B050 2706 Fan Filter 1 N/A
- Additional Tools Required for PM
Part Number Calibration |
(if Description Quantity Serial # Due Date !
_ applicable) . b L i L (mmryy)
Digital Volt Meter 1 N/A
Additional- Reagents and Standards Required for PM
[Part Number et _—-mé Expiration
(if Description Quantity Batc:; fLot | Date
| applicable) (MM/YY)

s
|

:'_t__(__)_.n'i_Tc_'.*\bsorptinanlAS 100/400 Preventive Maintenance
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Procedure Checklist

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

1. General:
Review the instrument performance with the customer and document any
recent problems.

Is the Working Environment Acceptable? If not, document.

W Visual Damage (if yes, describe)

Check incoming AC line voltage for proper levels and grounding.

[v] Verify Voltage switch on back of instrument is correct

Perform general inspection of system for cleanliness. Clean if needed.

Gas supply cylinders secured, lines leak checked and argon or nitrogen
supply pressure verified (45 — 58 psi).

Inspect the customer log book and make any appropriate PM entries.

Fan checked and filter cleaned

Heating mantle or Universal Cell Holder checked

2. Instrument components

Non-return valve checked/repaired/replaced if needed (B019 8111). Clean
the valve if there is any liquid in it. Replace the rubber sleeve (B013 5123)
if it is worn. Check the flow meter for any signs of fluid in it. Clean the flow
meter if needed.

Verify condition of pump pressure adjustment levers (B050 7794 - look for
cracks or problems with the springs), pump rollers (B300 0251 check for
wear), and thumb screws (B050 7796).

Check the Multiport valve for proper switching, flow, and insure there are
no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
B050 1250, small o-ring: B0O04 5095). Use a squirt bottle & fishing line to
try to dislodge clogs.

Firmware Version checked. Latest is 2.20.

3. Mixing/Separation Assembly & Pump Tubing:
Mixing separator assembly checked
Filter/membrane checked (B050 8306)
Condition of the pump tubing (replace if necessary), correct pump tubing
for the solutions being run. Make sure the correct magazines are being
used. B0O50 7791 for 0.13 — 1.80 mm tubing; BO50 7792 for 1.60 — 3.18
mm tubing.




4. Cell, Cell Windows, Transfer Line:
Cell checked
Cell windows checked
Transfer line checked for moisture (if moisture is a problem, the Nafion
dryer might be needed)

5. Operational Tests:
Run DI water through the carrier/reductant/sample system. Verify smooth
flow of liquid throughout without leaks. Replace tubing & fittings if needed.

6. Review: .
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.
Update Logbook.




Additional Comments

Review

The preventive maintenance checks and if applicable performance tests for FIAS
100/400 have been completed.

This FIAS 100/400 Passes Fails[] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: ' i Date:
% g | 04-Oct-2024
e __i (DD-MMM-YYYY)

Authorized Customer Representative: | Date:
04-Oct-2024
{DD-MMM-YYYY)

[LAlomic Ab.'x"'(')'_l.'_ialion/FIAS 100/400 Preventive Mamtenance




Document History

B | e E—
Revision Description of Change Page(s) Date

A First release May 2008

B Addition of Batch/Lot Number, Expiration Date, 2,7 February
and Report Fields. 2009

C Update to new format All January
2013




Khwang Bangkapi, Khet Huay Kwang
Bangkok 10310
T ™ eyt Thailand
Perkln“ —dner Tel: 66 2719 6420 ; Fax: +66 2 319 7900
For the Better http://www.perkinelmer.com

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4

Service Report

L__\_/_\Igr_k_'c_)_rgﬂ Number _ | Activity Code Billing Type Requested Slart Date Model l Serial Number |
[:woo_294441s M::Z:Z:ce " Contract 13/08/2567 1013 u. FIAS100 100820010501 |
Service Representative Name ™ Contract Number Expiry Date Equipment ID System ID |
Siangwong, Khwanchai SC-0035621885 04/05/2025 N/A i N/A
pe s SIS » 3 ) UDI Number
' N/A i

i ) 2 Equipr.nem Location Bill To Name

v3n Laulauiu 91ia 15im @Auluay 310a

WUNYIIMUA LUAUNUA WHIVUTIUA LYALTIUA

nsuiiwd 51 10160 TH nsamwuuuas 51 10160 TH
i_" Customer Contact s ﬂ Phone Number Fax Number Email Purchase Order
r ﬂm;u‘;r?um;muvm JM o N/A N/A tec@evltesting.com 1 POESOE?’%‘M._.....

Work Desuriplivi

| - Clean sample introduction, valve, menifold, instrument exterior
| - Perform instrument operation
| - Instrument work normally

| _SteDate | EndDate | Work Description
| 04/10/2024 | 0411012024 -
_0_4_/.10/2_024 B 04/10/20_2_fl =
[ i Tools Used
f R . v : st Calibration | Next Calibration |
Quantity Calibrated Tool Description Serial Number gt " | i
SR I s SR SRR [T ; " PR ) SRV Date ! Date
_____ . R *** No Calibrated Tools Used ***
I’_-_m—- = gl f Material Used
USerial |
Part Number Part Description Note o | Quantity
: . ——— = o e i humiberpie b ]
A O *** No Parts Used " |
l i i i i e
! __Part Number . T e e 14 Part Description £ Start Date _Quantity
SV000013 o Preventative maintenance 04/10/2024 1
$V000004 Service F.O.C. Travel 04/10/2024 1 |
___________ e _Cu_sm_hmer Signature Technician Signature SN _:
| Work Complete |

i
Yes No D

g <
I1F’M/OQ/|PV Lefl with | o
| Customer I s
ves [ wo [ |

4/10/2567 AudANEnYoL dRipy




_Terms & Conditions __

:Customer Acknowledgment of receipt of the above repair / replacement.
iSpecial Terms and Condilions: This is not an invaice.

Taxes will be applied lo your invoice il applicable.

4/10/2567 WO-02944418
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PerkinEimer

Certificate of Completion

This certifies that

Khwanchai Siangwong

Has successfully completed

AA PinAAcle 900 T, H, Z, F and 500

Completed on 4/7/2017 05:00 AM Eastern/New York

Certified By: Fred Rubino
m_ocm_ ._.qm_:_:@. _.-mmamﬁ

PrintDate ~ May 19,2017, 242 AM

This Certificate has been generated m\mn#o:\oms\ from hm\»sm\\:m\ hmmSSQ \:m:mbmSmi @\mﬁm\: t:,w m.m, Qom 000, 0-05-55- :
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Secondary Spectrometric-Calibration Standards

Certificate of Calibration

Ordinate Calibration

Calibration Data for Secondary Calibration Standards:

Wavelength / Number Ordinate Reading (Absorbance) at the folowing wavelengths:
Absorbance

Wavelength 193.70 324.80 553.60 766.50

Standard 1 MG0-058 0.2483 0.1857 0.1808 0.1674

The tolerance of the given absorbance values is +/-0.006 A in the ultra violet and visible range, and +/- 0.010 A in the near infrared range.
The uncertainty is the sum of the tolerance of the primary NIST/PTB reference matenial, the measurement reproducibility, and an estimated
bias due to the possible systematic errors.

We recommend that you recalibrate this set of spectrometric standards once a year.

Conditions of Calibration
The following settings were used on the Lambda 300 UV/Vis/NIR Spectrometer employed to obtain the calibration data quoted on this certificate:

Measurement of Calibration

Ordinate mode Absorbance

Siit mode UV/Vis Flx Slit UV/Vis 1nm
Integration time UV/Vis S5s

Slit mode NIR Servo Slit NiIR Servo
Integration time NIR 5s Gain 2

The instrument's wavelength program facility was used to measurs the absorbance of the standards at the wavelength
given above.

This set of Spectrométn‘c Solution was calibrated on a PerkinElmer high performance Lambda 900 UV/VisNIR Spectrometer.
Serial Number: 89015

This instrument is used solely for calibration purposes. The most recent quality control check of this instrument was performéd on:
Date / Time: 9/18/2010 :

using the standard PerkinElmer quality control procedure. A set of NIST or NBS/PTB Standard Reference Standard Materals certifted on:
Date: NIST 1930 S/N 155 11/05/2009

was used during this procedure. Measuremenis were performed at an ambient temperature of: 25.6 C° and the humidity of. 14 %

Date / Time: 12/20/2010/ 1:48:28 PM

Operator: Cam Le Horvath Signature:

PerkinElmer Instruments, 710 Bridgeport Avenue, Sheiton, CT 064844794

b o . SSeec T




' . PerkinElmer, Inc.
P°rk'"§,',';[’f&': . 710 Bridgeport Avenue

Shelton, CT 06484-4794, U.S.A.

CERTIFICATE OF CALIBRATION

Test Standard for Instrument Performance Validation
(ISO 9000, GMP, GLP)

This is to certify that this PerkinElmer Reference Standard was tested and verified to be in conformance
with all applicable quality requirements, including specifications, drawings, calibration, preservation,
packing, marking requirements and part identification.

Declaration of Validation

The Reference Standard was found to meet its functional and performance specification prior to shipment. To
support this declaration, the following Engineering, Production and Test Documenss are held by PerkinElmer and
are available for reference upon request in justified cases and to an appropriate extent:

The Test Specification

The Final Test Protocol

The Records of the Primary Standard
The Calibration Records

Note: PerkinElmer will maintain possession of ull documents; their reproduction may require a nondisclosure agreement
to be provided by those requiring access to then.

The existence of these documents and the procedures used in their production are formal requirements of the
PerkinElmer Quality System. The integrity of this PerkinElmer Quality System is routinely audited and is certified
by the British Standards Institution as meeting all the requirements of ISO 9001, the internationally recognized
standara for Quality Assurance.

This document shall not be reproduced except in full without the express written approval of the PerkinElmer UV
Standards Certification Laboratory.

Gt C Uou&olon

Quality Manager PKI RMCL
PerkinElmer Instruments
Shelton, CT. USA

PerkinElmer Inc., Shelton, CT 06484 USA An ISO 9001 Company

PKL RMCL CoC.00C

Copyright 2003 PerkinElmer, Inc.
PerkinElmer is a registered trademark of PerkinElmer, Inc.




PerkinElmer Secondary Spectrometric Calibration Standards

Certificate of Calibration

for Report Number: MG2-054-20110324

Ordinate Calibration

Calibration Data for Gray Glass Secondary Cailbration Standards:

; Wavelength Il Number Ordinate Reading (Absorbance) at the foilowing wavelengths:
Absorbance
Wavalength 193.70| 324.80! 553.60 766.50
Standard 1 MG2-054 1.0904 1.0082 1.0531 1.0170

The uncertainty of the given absorbance values is +/-0.003 A at the given wavelengths.
The uncertainty is the expanded uncertaility expressed at an approximate level of confidence of 95% and a coverage factor of k=2 based
on JCGM 100:2008 Evaiuation of measurcment data - Guide to the expressicn of uncertainty in measurement.

Conditions of Calibration
The following settings were used on the Lambda 900 UV/VIS/NIR Spectrometer employed to obtain the calibration data quoted on this certificate:

Measurement of Calibration

Ordinate mode Absorbance

Slit mode UV/Vis Fix Slit UV/Vis 1nm
Integration time UVNVis 5s

Slit mode NIR Servo Slit NIR Servo
Integration time NIR 5s Gain 2

The instrument's wavelength program facility was used to measure the absorbance of the standards at the wavelength
given above. '

This set of Spectrometric Solution was calibrated on a PerkinElmer high performanca Lambda 900 UV/Vis/MNIR Spectrometer.

Serial Number: 83015
This instrument is used solely for calibration purposes. The most recent quality controt check of this mstrument was performed on:
Date / Time: 3/17/2011

using the standard PerkinElmer quality control procedure. A set of NIST or NBS/PTB Standard Reference Standard Materials:
NIST mode!l SRM 1930 filter set S/N 155 Calibration Date 14/05/2009 NRC Catibration Report No.PAR 2009 2759

was used during this procedure. Measurements were performed at an ambient temperature of: 24.1 C® and the humidity of. 18 %

Date / Time: 3/24/2011 / 11:15:32 AM ’4 %
v AN

Operator: Cam Le Horvath Signature:

PerkinEimer LAS, Inc. , 710 Bridgeport Avenue, Shelton, CT 06484-4794, USA —_—

End of Report




Pa!{lnElmer' : . PerkinElmer, Inc.
For the Better ; 710 Bridgeport Avenue

Shelton, CT 06484-4794, U.S.A.

CERTIFICATE OF CALIBRATION
Test Standard for Instrument Performance Validation
(ISO 9000, GMP, GLP)

This is to certify that this PerkinElmer Reference Standard was tested and verified to be in conformance
with all applicable quality requirements, including specifications, drawings, calibration, preservation,
packing, marking requirements and part identification.

Declaration of Validation

The Reference Standard was found to meet its functional and performance specification prior te shipment. To
support this declaration, the following Engineering, Production and Test Documents are held by PerkinElmer and
are available for reference upon request in justified cages and te an appropriate extent:

The Test Specification

The Final Test Protocol

The Records of the Primary Standard
The Calibration Records

Note: PerkinElmer will maintain possession of all documents; their reproduction may require a nondisclosure agreement
to be provided by those requiring access to them.

The existence of these documents and the procedures used in their production are formal requirements of the
PerkinElmer Quality System. The integrity of this PerkinElmer Quality System is routinely audited and is certified
by the British Standards Institution as meeting all the requirements of ISO 9001, the internationally recognized
standard for Quality Assurance.

This document shall not be reprodnced except in full without the express written approval of the PerkinElmer UV

Standards Certification Laboratory.

Quality Manager PKI RMCL
PerkinElmer Instruments
Shelton, CT. USA

PerkinElmer Inc., Shelton, CT 06484 USA An ISO 9001 Company
PK! RMCL CeC.00C

Copyright 2003 PerkinElmer, Inc.
PerkinElmer is a registered trademark of PerkinElmer, Inc.
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PerkinEimar’

PerkinElmer TruQ

PerkinElmer Number: N9300183 Lot No: 27-39CUY1
Elemnent and Matrix: 1000 ug/mt Copper in 2% HNO3 Certification Date: UCT - 2023
Starting Material: Copper Metai Expiration Date:

APR 3 0 2025

Starting Material Lot No:  06201C
Density: 1.011 g/mL @ 20°C

Trace Metallic Impurities in the Actuai Solution via ICP / ICP-MS Analysis:

Element pa/ml Element ug/mi Element ug/mL Element ug/mL Element pa/mi
Ag 0.001 Dy <(,001 Li <0.001 Pt <0.001 Tb <0.001
Al 0.003 Er <0.001 Lu <0.001 Rb <0.005 Te <(.001
As <0.001 Eu <0.001 Mg 0.002 Re <0.001 Th <0.001
Au <0.001 Fe 0.02 Mn <0.001 Rh 0.002 T <0.001

B <0.001 Ga <Q.001 Mo <0.001 Ru <0.001 Tl <0.001

Ba <0.001 Gd <(0.001 Na <D.001 Sb 0.004 Tm <0.001
Be <0.001 Ge <(0.001 Nb <0.001 Sc <0.001 U <0.001
Bi <0.001 Hf <0.001 Nd <(0.001 Se <0.006 V <0.001
Ca <0.01 Hg <0 001 Ni <0.002 Si <0.1 W <0.001
Cd <0.001 Ho <0.001 P <0.5 Sm <0.001 Y <0.001
Ce <(.001 In <0.001 Pb 0.004 Sn 0.002 Yb <0.001
Co <0.001 Ir <0.001 Pd <0.001 Sr <0.001 Zn <0.02
Cr <0.001 K 0.5 Pr <0.001 Ta <0.001 Zr <0.001
Cs <0.001 La <0.001

Traceability Decumentation for Solution Standard:

Certified Value: 999 ug/mL +5 pg/mL (refer to side 2)

Certified Value is Traceable to: NIST SRM #3114

* Classical Wet Assay: 998 yg/mL

Method: EDTA fitration using PAN as indicator. EDTA slandardized against Pb{NOs): NIST SRM #328.

*Instrument Analysis using ICP Spectrometer: 1000 pg/mL
via NIST SRM #3114

We guarantee that our PerkinEimer TruQ Atomic Spectroscopy Standards are stable and accurate to *0.5% of certified concentration
until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory conditions. This value is
the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final volume. For these solutions
we use high purity acids, ASTM Type 1 water (18 megohm double deionized), and leached, triple-rinsed bottles. All glassware used is

class A.

Certifying Officer: 7 , @mr:(y(ﬂ

Yogesh Parikh, Senior Spectroscopist

www.perkinelmer.com



PerkinElmer Scientific (Thailand) Co.. Ltd.
290 Soi Soonvijai 4

Khwang Bangkapi, Khet Huay Kwang
Bangkok 10310

Thailand

Tel: 66 2719 6420 ; Fax: +66 2 319 7900
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PerkinEimer

For the Better

http://www.perkinelmer.com

Service Report

Work Order Number Activity Code Billing Type Requested Start Date Model 18 Serial Number
i S i Planned 5 W B ~
[ WO0-02944419 ) Contract 20/08/2567 20:00 u. AAN3200051 PFBS20011403
- MAINIENANCE o B s sl e it R e ittt s B e i fin — . |
Service Representative Name Contract Number Expiry Date Equipment ID System ID |
Kanan, Chayanan SC-0035621885 04/05/2025 N/A N/A E
UD! Number |
N/A |
Equipment Location Bill To Name =3
U3 1aulaedy 91da u3Ew 1aulay 91ia
WIUIUA LYAUTIUA LTIV NUA LUAUIUA
nsamwy 51 10160 TH AAMWUUIUAS 51 10160 TH
Customer Contact Phone Number Fax Number Email ! Purchase Order
AMLANENYOL AU N/A N/A tec@evltesting.com t PO6500333 i
N T T Work Description e [SEN
- Clean sample introduclion, mirrors, lens, instrument exterior
- Perform WLCal and instrument test
- Replaced PM Kits
- Instrument work normaily
| _Stertbate | Endate | T Work Description o 2 A
04/10/2024 04/10/2024 N B
04/10/2024 04/10/2024
i Tools Used i S R ._“[
! Quantity Calibrated Tool Description Serial Number fjL-ast Calibration | NextCalibraton
| = aDate Date . |
[ “** No Calibrated Tools Used *** |
| Material Used e _2
T e T
| !
[ Parl Number Part Description | Note LotiSeng | Quantity
| i s | Number
!1. 2 *** No Parls Used "**
Labour Details J
Part Number Part Description Start Date | Quantity |
SV000013 Preventative maintenance 04/10/2024 4
SV000004 Service F.O.C. Travel 04/10/2024 1

hage | o



