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faslasems  : 151 i 4 swansenauysal SnoeSuming Smiausduys 25140
aonilmsadn : USnoiuileses Fuiltiudaegne  : 06-09 funau 2566
AuyieAne  : 47P 0781496 E, 1537895 N Huitvasau ;o 11-12 fumnau 2566
giiudiaaene  : TOPS-LAB Consultants CO., LTD. Fuilvignuma  : 12 funnew 2566
BnsRsIvinAesei : US.EPA.40 CFR 50/Gravimetric Method
dAduAuaniingain (Site Operator) : weRsedng gui
fuvsaniasiions9BaTzy (Model uas Serial No.) (TSP) : TE-5009X uay 4862
fuvsanosiionsaadiaazi (Model way Serial No.) (PM-10) : GMW-105 uay 8456
Juvasgunsaianuiiy (Calibrator Model ua Serial No.) : TE-5025A Udx 3092
iuwuﬁmt‘m'liaamﬁtlu (Expire Date) : June 20, 2024
r = N _-%n;sﬁm
I Tuifiudaatng g ﬂ?mmﬂua"aaﬁw (TSP) Wnas{uazsasmnabifiv 10 luasau (PM-10)
e e il 24 $alue e AR 20 MR B SO

06- 07/12/66 0.063 0.032

07-08/12/66 0.061 0.030

08-09/12/66 SIS 0.060 0.028

ANNAT 0.33 0.12
ﬂ'liﬂﬁliﬁ']u . f"ﬂll‘ﬂ'iuﬂ'lﬁﬂmwﬂ'i'iilﬂ']'SaQLLTlﬂﬁalJLLﬁQ'ﬂqﬁ Q'U'U'VI 24 (w2547} lﬁﬂ\ﬂ ﬂ’]‘ﬁuﬂll'lFI557uﬂmﬂ']W@'\ﬂ’]ﬂluﬂ‘i‘iﬂ'\ﬂ’]ﬂiﬂﬂﬂqlﬂ

a ool o PR T - s L9 T L TR
F.Ia’lL‘Fﬁ‘]ﬁWLI'E‘U'iEJ~'1LQ‘W"I3ﬁ?aﬂ"lﬂﬂl‘ﬂﬂ']ﬂ'l'ﬂLﬂ'ﬁﬁﬁLLa%L'ﬂ‘U.NEI‘\"]ﬁﬁaUﬂ"liJFi'JﬂEﬂQﬂlﬁiULﬂ'mu 1/5
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TGPS-LAB Consultants CO., LTD.

LADR 189 it 3 suausEniw sunewisiaves Surfauum 11110
Consultants COL LT 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthabur 11110
Tel : (662) 159-0121 Fax : {662} 159-0122

ANALYSIS REPORT

Lﬁ‘llmﬂ'ﬁ&lﬂ'luﬂﬁ : RE6612928

Uszmiage . aunwornialuussmalaely
galasns @ lswmenuiagunding 304 Buises
finalasens 151 vy 4 shuansenauysel Sunamduming dSswinusidugl 25140
amdasiaia : Uhamuilasns Fufiiudoeng : 06-09 uAN 2566
MUMUANR  : 47P 0781496 E, 1537895 N Juiivagay : 06-09 Sunan 2566
giiufaagns  : TOPS-LAB Consultants CO., LTD. TUTB9IUHE ;12 Suneu 2566
BnsnTaTn/Aasnev : NC, Chemiluminescence Analyzer
JuvaAIBlionsIa ATz (Analyzer Model uag Serial No.) : 200A wag 616
JuvasgUnsalaauifivu (Calibrator Model ua Serial No.) : B22019 uax APPVD
Ju/sviavasgunaal Gas Cylinder #il¥lunsseuioy (Calibration Gas Cylinder LD) @ EB0125123
anudnduivinisaauliisy (Concentration <ppm:) : 5481
Tunumegmisapuiieu (Expire Date) : November 06, 2027
bl Usinafinglulnsaulasanlud (NOs) ; wie ppb |
06-07/12/66 07-08/12/66 08-09/12/66
— 15.00-16.00 %. | — S 103 =]
16.00-17.00 . 13.3 126 118"
17.06-18.00 . 15.1 14.9 14.9
18.00-19.00 . 1.8 15.7 172
19002000 . 17.0 181 175
20.06-21.00 . 18.1 203 1B
71.00-22.00 . 15.1 14.2 135
92.00-23.00 . 132 12.1 T
23.00-00.00 U, 10.9 108 10,7
00.00-01.00 . 9.8 99 9.8
01.00-02.00 1. 8.4 9.1 8.6
02.00-03.00 w. 7.6 5.4 8.1
03.00-04.00 u. 7.1 7.2 75
04.00-05.00 . 6.9 6.3 .0
05.00-06.00 1. 5.7 59 6.3
06.00-07.00 1. 6.2 5.4 0.9
07.00-08.00 1, 6.8 i.6 6.6
08.00-09.00 . 8.2 8.4 g7
09.06-10.00 1. 10.1 9.6 8.9
10.00-11.00 W. 0.4 10.1 10.0
11.00-12.00 w. 82 108 9.8
12:00-13.00 .. 79 97 8.7
1400 u 86 86 9.6
14.00-15.00 1 94 11.2 10.1
ArgeEn 1 1alu 18.1 20.3 17.9
Anade 24 594 10.4 10.7 10.5
ATNNATEIU 1 T9lug 170

AT ¢ ATNUSENIARMERTTINSAIRDULIEA 2UUT 33 (.. 2552) Bod Awumnaspusiishulasavleentedluussenalasialy

= war o w o 3 A v v oA a
“UElﬁd Uunn T UIHWTLANR "gu,ﬂ'g ﬁa%ﬂi?aﬂﬂﬂ/ﬂQUﬂ‘u s WNAAYURT WESs
d = 4r ol = o 1 LT
Toudvngasniauaziaseidaag . TOPS-LAB Consultants CO, LTD.  1Ua3snIdwi 1 02-159-0121
o e ¢ W = = Src, o
oAz CUEENY YunTin wuivedoudiesned @ 2-326-9-0004
[ ——————————————————————————— e . L e e
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Consultants COLLID
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TOPS-LAB Consultants CO., LTD.

189 wyfit 3 fruautedniiamn dunauisimes Sminuumys 11110
18% Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : {662) 159-0121 Fax : (662) 155-0122

ANALYSIS REPORT

Lﬁﬂmusqﬂqquﬂﬂ
UszLnNe989
Folasams Tsamenuiagndng 304 fusod
finalasenas 151 my 4 svuansenauysal Sneesumlvg Saiusiduys 25140
aanitada Boaiuilasns Sufifiusiaaeng
FumATR a7pP 0781496 E, 1537895 N Juiinegay
diiudadng TOPS-LAB Consultants CO., LTD. Sufisreauna

= af d
AEN15RTIIN/ AT

Juvaustadlanitadiasizi (Analyzer Model waz Serial No.)
surpsgUnIaiaauisy (Calibrator Model uag Serial No.)
Jw/svanasUnsal Gas Cylinder #ldlun1sssuiiisu (Calibration Gas Cylinder 1.D))

v ¥ Ao = .
ANYUnnIsaauey (Concentration <pprmz)

UM sEauLiBL (Expire Date)

RE6612928
AaunweMluusE T IAlaeialy

06-09 SwAL 2566
06-09 SunAw 2566
12 §unnau 2566
NDIR/CC Analyzer
43C way 337
B22019 wag APFPVD
EB0125123

4,469

Novernber 06, 2027

it WHurufitgarsusuueusnlad (CO) ; v ppm
06-07/12/66 07-08/12/66 08-09/12/66
15.00-16.00 U. 0.81 032 085
""""""""" 16.00-17.00 1. 0.79 0.83 0.86
17.00-18.00 1. 0.83 0.80 0.84
18.00-15.00 . 0.85 0.84 0.85
19.00-20.00 L. 0.81 0.83 0.87
20.00-21.00 U, 0.80 0.87 081
51.00-22.00 U. 0.79 0.81 0.57
32:00-23.00 1. 0.75 0.7 .79
23.00-00.00 1, 0.76 0.73 0.78
' 0.7/9 0.75 0.76
0.81 0.7 ____ 0.71
0.72 0.71 0.75
0.77 0.69 0.76
0.79 0.76 0.72
0.80 0.7 0.79
0.83 0.81 0.82
0.87 08 0.84
0.81 0.82 0.86
0.80 0.77 0.83
0./9 0.80 0.80
0.81 0.83 075
0.72 0.80 0.80
0.81 0.83 083
0./9 0.82 .81
0.87 0.87 0.87
Aads 8 9alu9 0.81 0.82 0.83
ANNIATEIY 1 93lNg 30
AunIgIueie 8 9alug 9

ATUNMIFIU

WA, 2535 309 AvuaumsgTuamawaIneluussenelaudialy

=i

Judn

2]
LS

ausEngaTiadnuasiiameiag
1Y 4
afAsIEH

L. B b
ey

P as o 2
UNBWILANR ﬁ‘ﬁil,l,ﬂ')
2819

TOPS-LAB Consultants CO, LTD.  LUa SinsAndd

A w
ﬁagmmﬁawmuqu

RIUUTE AR NS TINMTAUAGELWIR 20T 10 (wa. 2538) sanmmurralunsssviygfduaduuasinvinun mawiniauuaf

wsastn W
02-159-0121
1-326-3-0004

a ke as T L) = r o ' Py )
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TOPS-LAB Consultants CO., LTD.

189 il 3 dhuaunsiiiaun dunaudanes Jaaleuunyd 11110
189 Moo. 3 Banerakphatthana Bangbuathong Monthaburi 11110
Tel : {662) 159-0121 Fax : {662} 159-0122

TODS-LA

Consultants COLL

B

ANALYSIS REPORT

raflusieeuna - RE6612928

UssnnAeen9 . Auamendluusseimalaeily
dolasens ¢ Tsmenunagdind 304 Suwed
fiddlasems ;151 vy 4 duansenauysnl Snunorunilng FavdeusnAuys 25140
aandimsada :  Winwiuilasinis FufiAusetns : 07-09 Suneu 2566
fuwmidanna  : 47P 0781496 E, 1537895 N Tufinasau . 11 Sw1ien 2566
Q’Lﬁuﬁ";aeha . TOPS-LAB Consultants CO., LTD. Fufiseauna 112 SuIAu 2566
ABarsasiaAnee : Sampling Bag/FID Method
furaaiasiiansradiasieyf (Model uay Serial No.) : 55C uaw 42553-371
ST Pnafnwlalasarfusuvionua (THC) ; wiae ppm
Fuifiudaneng L&
R Methane (CHa) Non-Methane {(NMHC) | Total Hydrocarbon (THO
97/1__2/66 bl 07.00-10.00 . 1.98 0.69 2.67
08/12/66 _ i 07.00-10.00 . 1.86 0.59 2,45
09/12/66 07.00-10.00 . 1.97 0.65 2.62

= a ar | oEn o = I = e | al e 8
newTElUTsaan sl TlinTeiuas lunenage umuag e Ty 5/5
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/\ _ National Institute of Metrology (Thailand)

=l

ﬁ y:’?- Ministry of Higher Education, Science, Research and Innovation

Certificate of Calibration

Certificate No. MW-0037-23
Issued by : Flow and Volume of Liquid Laboratory
Mechanical Metrology Department

Page 1 of 3 pages

MEASUREMENT ITEM : Orifice Gas Flow Device

MANUFACTURER : Tisch Environmental, Inc.
MODEL/TYPE : TE-5025A

SERIAL NUMBER : 3092

CUSTOMER : TOPS-LAB Consultants Co.,Ltd

189 Moo 3 Bangrakphatthana Bangbuathong

Nonthaburi 11110 Thailand

MEASUREMENT DATE : June 21, 2023

The reported measurement result relates only to the measurand and applies only at the time of measurement.

Reference: Date:
MEC8646-01/23 June 27, 2023

Partial reproduction of this certificate is permitted only with a written permission from NIMT.

Technopolis Office, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thailand, Telephone: 66 2577 5100, Facsimile: 66 2577 3659



tlc23
Rectangle


us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number MW-0037-23 Page 2 of 3 pages

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follows :

Temperature 123.022.0 "
Relative Humidity : 55+ 15 %RH

Calibration Condition:

Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are

23.9°C and 61 %RH.

MEASUREMENT METHOD:

The Orifice gas flow device was calibrated against NIMT's Standard Gas Meter Model DELTA S-
Flow G65. The CP-MW 0009 was used as a calibration guideline.

TABULATION OF RESULTS:

The tables on the next page give the measured values.

UNCERTAINTY OF MEASUREMENT:

The stated uncertainty is the expanded uncertainty which is obtained by multiplying the standard
uncertainty by the coverage factor k& = 2. It has been determined in accordance with EA publication
EA-4/02M:2013 “Evaluation of the Uncertainty of Measurement in Calibration” and “JCGM
100:2008 Evaluation of measurement data - Guide to the Expression of Uncertainty in

Measurement (GUM 1995 with minor corrections)”™. The value of the measurand lies within the
assigned range of values with a probability of 95 %.

TRACEABILITY:

This certificate provides a traceability of the measurement to recognized the national standards. and
to the realization of the International System of Units (SI).




ud

NIMT

National Institute of Metrology (Thailand)

Continuation of Certificate of Calibration Number

MW-0037-23

Page 3 of 3 pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Gas Meter

standard. The Humid air was used as a medium in the system. The standard conditions are 25°C
(298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1. The results of QO actual calibration data

Plate | Flow rate| Pressure [Pa] | Temperature [Ta]| Temperature [Tm]] Ap Meter | Ap_Orificd Y Actual Flow [0,]
m’*/min mmHg 6 °C mmllg | int 1,0 m’/min

1 0.697 754.620 23.58 23.57 55.435 1.801 0.842 0.646
2 0.911 754.598 23.60 23.59 53.009 3.103 1.105 0.847
3 0.994 754.634 23.63 23.59 37.259 3.897 1.238 0.945
4 1.068 754.594 23.60 23.60 30.590 4.583 1.342 1.025
3 1.168 754.516 23.66 23.57 26.412 5.522 1.474 1.127

Slope (m ): 1.31546

Intercept (b ): -0.00746

Correlation coefficient (r): 0.99988

Uncertainty (k=2): 0.015 m’/min

Table 2. The results of O standard calibration data
Plate | Flow rate| Pressure [Pa] | Temperature [Ta]| Temperature [Tm]| Ap Meter | Ap Orificd Y Standard Flow [0 4]
m*/min mmHg o °C mmllg inH,O m’/min

| 0.697 754.620 23.58 23.57 55.435 1.801 1.341 0.644
2 0.911 754.598 23.60 23.59 53.009 3103 1.759 0.845
3 0.994 754.634 23.63 23.59 37.259 3.897 1.972 0.943
4 1.068 754.594 23.60 23.60 30.590 4.583 2,138 1.022
5 1.168 754.516 23.66 23.57 26.412 5.522 2.347 1.124

Slope (n1): 2.10029

Intercept (b): -0.01193

Correlation coefficient (#): 0.99988

Uncertainty (k=2): 0.016 m*/min

End of Certificate of Calibration
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TOPS-LAB Consultants CO., LTD.
189 wyifl 3 Muaureinimun rnauieimos Swdnuungd 11110

ODS-1 A

Consultants CCLLID 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel: (662} 159-0121 Fax: (662) 159-0122

TSP High Volume Sampler Calibration

Calibration Report No. T3P-6612001

TSP No.: 43562 Date: ©-Dec-23
Location: uSnaiuilazams Technical:
Approval:
CONDITIONS

Sea Level Pressure (hPa}: 1001.0 Corrected Pressure (mm Hg}: 750.8
Temperature (deg C): 30.0 Temperature {deg K}: 303.0
Seasonal SI. Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. {(deg Kj: 293.0

CALIBRATION ORIFICE

Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Qstd Intercept: -0.01%62
Serialf: 3092 Date Certified: 20-Jun-23
CALIBRATIONS
Plate or H20 Qstd I Ic LINEAR
Test # {in) (m3/min) {chart} {corrected} REGRESSICN
i 2.70 1.268 30.40 29.97 Slope = 17.4126
2 4.10 1.559 34,80 34.30 Intercept = 7.6950
3 51510 1.804 40,30 38.72 Corr. coeff.= 0.9865
4 6.60 1.975 42,30 41.70
5 7.10 2.047 44,10 43,47 # of Observations: 5
) Range of Chart 52.40
5040 . : . - : - " . . at 40-60 CFM ’
asp i | | | | ! . | |
404 +- - 1 1 ) . 1 _/.r-

Chart Recorder

m2fmin.

This report shall not be reproduced except infull withaut the written approval of TOPS-LAB Consultans Co.,Ltd.
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TOPS-LABR Consultants CO., LTD.

189 wgfil 3 dwatnedniann Sunswnelavas Smdauumg 11110
189 Moo, 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662} 159-0121 Fax : {662} 159-0122

PM10 High Volume Sampler Verification

Verification Report No. PM-6612001

SITE
PM-10 Na.: 8456 Date: 6-Dec-23
Location: vinamuflasims Test:
Approval:
CONDITIONS
Sea Level Pressure (hPa): 1001.0 Corrected Pressure (mm Hg): 750.8
Temperature (deg C): 30.0 Temperature (deg K}: 303.0
Seasonal SL Press. (hPaj: 1005.8 Corrected Seasonal (mm Hg): 754.4
Seasonal Temp. {deg C): 21.0 Seascnal Temp. (deg K): 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.29243
Model: TE-5025A Intercept: -0.018962
Serial#: 3092 Date Certified: 20-Jun-23
TEST
Flate or BHZ20 Qa I IC LINEAR
Test # {in} {m3/min} {chart) fcorrected) REGRESSION
1l 2...50 0.792 27.50 27.11 Slope (m)= 29.5358
2. 3.60 0.948 32.70 32.23 Intercept (b)= 3.8481
3 6.20 1.239 40.50 39.92 Corr. coeff.{r)= 0.9591
4 710 1.325 43,70 43.08 SFR = 1.170
5 8.70 1.465 47 .20 47 .30 55P = 60.46
Q.00 # of Observations: 5
Range of Chart 41.80
at 36-44 CFM ’
50.0-| - :
450 i 4+ /
40_01 - - /
wpb | | /]
:w.u«il ,/ ——
5 | '{/
LY — _——a—
2
5 200 S B ee—" — ——
15.D-r g —
10.0 e — o
5.0 1= —————————
o0 i
Q.00 025 0.50 075 1.00 125 1.0 175
mfmin.

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Lid.
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an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number:
Cylinder Number:
Laboratory:
PGVP Number:
Gas Code:

Certification perfarmed in accordance with
600/R-12/531, using the assay pracedures listed. Analytical
uncepainty as stated below with a confidence level of 95%. The

EO7NI9SE15A0002

EB0125123

124 - Durham (SAP) - NC

B22019
APPVD

Expiration Date:

“EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards {May 2012)" document EPA
| Methodology does not require correction for analytical interference, This cylinder has a total analytical
re are no slgnificant impurities which affect the use of this calibration mixture. All concentrations are ona

Reference Number:
Cylinder Volume:
Cylinder Pressure:
Valve Quitlet:
Certification Date:

Nov 06, 2027

mole/mole basis unless otherwise noted.

Airgas Specialty Gases
Airgas USA, LLC

630 United Drive
Purham, NC 27713

Alrgas.com

122-401652592-1
143.7 Cubic Feet

2016 PSIG
660
Nov 06, 2019

Do Not Use This Cylinder below 100 ﬁsig, i.e, 0.7 megapascais.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
o Concenfration Concentration Meathod Uncertainty Dates
NOX £5.00 PPM 54.81 PPM G1 +/- 0.9% NIST Traceable 10/29/2019, 11/06/2019
NITRIC OXIDE 55.00 PPM 54.80 PPM G1 +/- 0.9% NIST Traceable 10/29/2019, 11/06/2019
SULFUR DICXIDE 55.00 PPM 52.99 PPM G1 +/- 1.0% NIST Traceable 10/28/2019, 11/06/2019
METHANE 180.0 PPM 172.8 PPM 31 +/- 0.7% NIST Traceable 10/29/2019
PROPANE 180.0 PPM 178.5 PPM G1 +/- 1.3% NIST Traceable 10/30/2019
CARBON DIOXIDE 950.0 PPM 958.7 PPM G +/- 0.6% NIST Traceable 10/29/2019
CARBON MONOXIDE 4500 PPM 4469 PPM G1 +/- 0.7% NIST Traceable 10/30/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060657 CC465102 50.42 PPM NITRIC OXIDE/NITROGEN +-0.8% Jun 27, 2020
PRM PRM D562879 10.01 PPM NITROGEN DIOXIDE/AIR +-1.9% Aug 17, 2018
NTRM 17060225 EBOO79096 100.3 PPM NITRIC OXIDEMNTROGEN +/- 1.0% Jul 23, 2023
RGM 12362 SG916305BAL 4.701% % PROPANE/NITROGEN +-0.3% Jun 04, 2020
GMIS 124206889114 CC322598 4.432 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Aug 15, 2021
NTRM 14010338 ND48595 49,08 PPM SULFUR DIOXIDE/MNITROGEN +-0.9% Apr 17, 2024
NTRM 12060910 CC356255 98.05 PPM METHANE/NITROGEN +/- 0.6% Dec 22, 2023
NTRM 10060806 CC317625 933.7 PPM CARBON DIOXIDE/NITROGEN +-0.5 May 09, 2020
NTRM 080123 KALO04604 4857 PPM CARBON MONOXIDE/NITROGEN +-0.6% Jun 07, 2024
GMIS 124504060104 CCBes56 4,8803 % PROPANE/NITROGEN +/- 0.4% Oct 22, 2023
The SRM, 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 Anatytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801549 CO2 FTIR Qct 17, 2019
Horiba VIA510 CO RS2ZEGLEK Nondispersive Infrared (NDIR) Oct 30, 2019
Nicolet 6700 AHRD801549 CH4 FTIR QOct 17, 2019
Nicolet 6700 AHR0801549 NO FTIR Oct 17, 2019
Nicolet 6700 AHRO801549 NO FTIR Qct 17, 2019
Varian 3800 C3HS Gas Chromatograph Oct 02, 2019
Nicolet 6700 AHR0801549 802 FTIR Qct 17, 2019

Triad Data Available Upon Request

NOTES:GROSS WEIGHT: 28,750 g
NET WEIGHT: 4,327.8 g

Signature on file

Approved for Release

Page 1 of 122-401652592-1
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.TCLPS—LAB Consultants CO., LTD

Consultanis CULLID

Tel : (662} 159-0121 Fax: {662) 159-0122

uyi#l 3 duaureiniaun duneuradmes ey’ 11110 189
Moa. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110 189

Analyzer Performance Test

Calibration Report No.: 6612001 Page: 11
Calibrated Date: 06 December 2023
Calibrated For: v3¥w Tsonouiaysad 304 Suimas
Instruments Information
Analyzer Type: NO2 Analyzer Manufacturer Thermo
Model: 200A S/N: 616
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Thermo Electron Model 5008 NO Conc 54.81 PPM
SIN: 146-17299-169 802 Conc 52.99 PPM
ZERO AIR Genearator EQ7NI9SE15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 30.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifte
(PPM) (PPM) (PPM) (PPM) {PPM) )
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0
Single Point Calibration Chart
50 1
45 40.0
= A 40.0
=
o
=
o
£ ——— el
=
13
g ———a s Afler
Reference (PPM)
Calibrate By : Approve By :

This repert shall not be repraducrd axcept infull,without the written approval of TOPS-LAB Consultants Co. Ltd.
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TOPS-LAB Consultants CO., LTD

E!,J,.‘Efg:!i?ﬁ,l? 189 Moo.3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-012]1  Fax: 662} 1539-0122

Analyzer Performance Test

Calibration Report No.: 6612001 Page:1/1
Calibrated Date: 06 December 2023
Calibrated For: 15w Tsananunayia 304 Suweas
Instruments Information
Analyzer Type: SO2 Analyzer Manufacturer Thermo
Model: T300 SIN: 1627
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Thermo Electron Model 5008 NO Conc 45.74 PPM
SI/N: 146-17299-169 S$02 Conc 44.9 PPM
ZERO AIR Genearator APl Model 701 CO Conc 4,490 PPM
S/N: 506 Expire Date: 6 November 2027
Environment: Temperature 30.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB} (PPB) (PPB}
Before 0.0 0.0 0.0 400.0 400.0 0.0
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
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Calibrate By : Approve By :

This report shall nat be reproducrd except infull,without the written approval of TOPS-LAB Consultants Co.,Lid.
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TOPS-LAE Consultants CO,, LTD.

189 wajil 3 Fruaunsindimut Fuasuredmes Tavdauwm 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : {662} 159-0121 Fax: (662) 159-0122

DS-L
Comultants CCLLIT

Analyzer Performance Test

Calibration Report No.: 6612001 Page:1/1
Calibrated Date: 06 December 2023
Calibrated For: 155w TaawauasWismil 304 duleind
Instruments Information
Analyzer Type: CO Analyzer Manufacturer Thermo
Model: 48C SiN: 337
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Therme Electron Model 5008 NO Conc 54.81 PPM
SIN: 146-17299-169 502 Conc 52.89 PPM
ZERO AIR Genearator EO7NISSE15A0002 CO Conc 4,469 PPM
SIN: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 30.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading DFift%
(PPM) (PPM) {PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0
Single Point Calibration Chart
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Calibrate By : Approve By :

This report shall not ba reproducrd except infull withaut the written approval of TOPS-LAB Consultants Co.,Ltd.
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W
S,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’/ﬁ“:
g NS
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ollihe :
NSC-TISI-TIS17025
TEL.0-2717-3000-2¢ FAX. 0-2719-9484 CALIBRATION 0008

Cert.No.: 23CH579
Page.: 10of 3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model : SevenCompact S220

Serial No. : B635935610

ID No. : TLC-LO67

Condition As-Received: Used Item

Received Date : 09 May 2023

Calibration Date : 10 May 2023

Reference : 2305-0243DN-1

Submitted by : Tops-Lab Consultants Co.,Ltd.

189 Moo. 3, Bangrakphatthana,
Bangbuathong, Nonthaburi 11110

Ambient Temperature : (25 = 25) "C
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Calibrated by :

Approved by :

Issue Date : 16 May 2023

The Uncertainties are for a confidence probability of approximately 95 %

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

Approval of the head of Corporate Services 3 Equipment Calibration and Testing Services.

A 0054243
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Cert.No.: 23CH579
Page.: 20f 3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.987 CPA chem 826589 09 July 2023

pH 10.010 CPA chem 863835 28 Dec 2023

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input o §
pH mV mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: B635935610 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

a1161539
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Cert.No.: 23CH579
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (+) k
pH Electrode 4.008 4.009 174 1 0.0044 2.00
S/N.: 5455014 6.987 6.988 -0.2 0.0088 2.00
10.010 10.005 -173.5 0.0068 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe:
- Model : InLab®Expert Pro-ISM
- Serial No. ; 5455014
Dimension of probe;
- Length : 120 mm
- Diameter : 12 mm
- Immersion Depth : 100 mm
Calibration Standard uuc* — Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
23.0 23.002 23.0 -0.002 0.13 2.00
25.0 25.002 250 -0.002 0.13 2.00
27.0 27.003 27.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-

a1161538
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A\ Harikul Science Co.,Ltd.
7

") HARIKUL 694 Soi Ratchadanivet 24, Pracharatbamphen,

-
2 % Samsaennok , Huaikhwang, Bangkok 10310
<4 SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443

Email:info@harikul.com www.harikul.com

CERT.No.: HS-UD29E Certificate of Calibration
Calibration Date : 22 May 23 Model . YSI 5000
Submitted by : TOPS-LAB CONSULTANTS CO.,LTD. SIN - 13K100714
189 Moo 3 Bangrakphatthana Bangbuathong Probe . YSI1 5010
Nonthaburi 11110 SIN : 13J100364
ID NO. : TLC-LO19
Avg Room Temp : 20 °C Air Temp ref - S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician : Kittipong M.

Calibration Details

Calibration Point 100% air sat (status) (status)
(@20 °C, DO = 9.09 mg/l)

Measurement 1 (mafl) 9.08 (PASS)

Measurement 2 (mg/l) 9.08 (PASS)

Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.08 (PASS)

Measurement 5 (mg/l) 9.08 (PASS)

Measurement 6 (mg/l) 9.08 (PASS)

Measurement 7 (mg/l) 9.08 (PASS)

Measurement 8 (mg/l) 9.07 (PASS)

Measurement 9 (mg/l) 9.07 (PASS)

Measurement 10 (mg/l) 9.07 (PASS) - -
Mean Measurement 9.08 mg/l

Inaccuracy 0.01 mg/l

o i [ PASC‘; ...................................................

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.

3) This result shall not be used for advertising purpose.



tlc23
Rectangle

tlc23
Rectangle


s,

N | e ”,
"’-’dg‘\\\

o
Ayl NSCTISLTISI 202
i

N
=

QUALITY CALIBRATION CO.,LTD. S\,

[m] =1 ] N~
. - 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ——

- Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e

www.qcalibration.com

CALIBRATION €049
CERTIFICATE No : 23T4233 PAGE : 1 OF 2
REFERENCE No : 69097-5
Certificate of Calibration
EQUIPMENT : INCUBATOR
MANUFACTURER : AQUALYTIC
MODEL : ET618-4
SERIAL No : 0109/13922
ID No : TLC-L005
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TOPS-LAB CONSULTANTS CO., LTD.
189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110
CALIBRATION DATE : 15-May-23
APPROVED BY
ISSUED DATE : 17-May-23
RECEIVED DATE : 15-May-23
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T4233 PAGE :2 OF 2

Calibration Report

EQUIPMENT ‘ INCUBATOR

MANUFACTURER : AQUALYTIC

MODEL ] ET618-4

ID No i TLC-L005 S/IN H 0109/13922
RECEIVED DATE i 15-May-23 CALIBRATION DATE : 15-May-23
AMBIENT TEMPERATURE : 26°C+ 1°C RELATIVE HUMIDITY $ 52 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 om.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 ¢m. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 2217509 10-Jul-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

3 4 / Overall Ambient Temperature around the Chamber (°C) variation : 0
1 35 Overall Line Voltage (V) variation : 0
Instrument Condition : Normal
. Chamber Size (W*L*H): 56*40%48 cm
e CHAMBER PERFORMANCE
8 o Controller Indicating Temperature | Temperature Overall
/ 717 Temperature | Temperature Stability Uniformity Variation
FRONT (°C) () (2°C) (°0) (0)
20.0 20.0 0.35 0.37 1.00
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) il #2 #3 #a Ref. 5 #6 #7 #8 #9 (#°C)
20.0 20.0 19.77 19.73 19.75 19.74 | 19.80 [ 19.78 | 19.80 | 20.05 | 19.77 0.45

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. SN Y,
[] 21 [w] SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m P
ﬁ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 '—;/"R\\}' =
E -t www.qcalibration.com "’o,«,m\\o\“ NSCTISLTIS | 7025
CERTIFICATE No : 23T4239 PAGE : 1 OF 2

REFERENCE No : 69098-3
Certificate of Calibration

EQUIPMENT : WATER BATH

MANUFACTURER : MEMMERT

MODEL $ WNE14

SERIAL No : L413.1292

ID No : TLC-L030

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATION DATE : 15-May-23

APPROVED BY

ISSUED DATE ¢ 17-May-23

RECEIVED DATE 4 15-May-23

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

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

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

CERTIFICATE No : 23T4239 PAGE :2 OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WNEI14

ID NUMBER TLC-L030 SERIAL NUMBER L413.1292

RECEIVED DATE 15-May-23 CALIBRATION DATE 15-May-23

AMBIENT TEMPERATURE 28 2CE°C RELATIVE HUMIDITY 56 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No | CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2635A 7286308 22T7513 05-Jul-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD,
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 1.3
Overall Variation of Line Voltage (V) : 3
Instrument Condition : Normal
\ Bath Inner Size (W*L*H) : 35*29*14 cm
3 BATH PERFORMANCE
¥ Controller Temperature Radius Axial Overall
Temperature Stability Uniformity Uniformity Variation
PROBE INSTALLATION (i) 6249) (C) (38 &)
POSITION IN THE BATH 85.0 0.09 0.20 0.01 0.32
95.0 0.15 0.31 0.15 0.39
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 (x°C)
85.0 85.0 84.81 84.80 85.00 84.86 84.81 0.17
95.0 95.0 94.52 94.67 94.66 94.69 94.83 0.21
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH,

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

END OF CALIBRATION REPORT
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El-.._—_.lm QUALITY CALIBRATION CO.,LTD.

; -"J':'E S 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
@4 e
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Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
x| www.qcalibration.com

W/ -
NSC-TISI-TIS 17025
CALIBRATION (49

CERTIFICATE No : 23T8138 PAGE: | OF 2
REFERENCE No : 70288-1

Certificate of Calibration

EQUIPMENT ! HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL : UF55

SERTAL No ! B214.0908

ID No $ TLC-L029

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATION DATE ! 22-Aug-23

APPROVED BY

ISSUED DATE

RECEIVED DATE

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GOI10 REV : 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T8138 PAGE :2 OF 2

Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UF55

ID No TLC-L029 S/N B214.0908
RECEIVED DATE 22-Aug-23 CALIBRATION DATE 22-Aug-23
AMBIENT TEMPERATURE 2001 RELATIVE HUMIDITY 50 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 e¢m
TO 10 cm. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 23T6637 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION

3 4 Overall Ambient Temperature around the Chamber (°C) variation : |
1 2 Overall Line Voltage (V) variation : 5
Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*33*40 cm; Vent =40%
CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
FRONT (°C) 0) (°C) (°C) (°C)
104.0 104.0 0.14 0.69 1.16
180.0 180.0 0.20 0.91 1.49
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 4 Ref. 5 #6 #7 #8 #9 (2E)
104.0 104.0 104.07 | 103.77 | 103.74 | 103.81 | 104.36 | 104.06 | 104.63 | 104.11 | 104.13 0.64
180.0 180.0 180.68 | 180.13 | 179.94 | 180.17 | 180.28 | 180.71 | 181.04 | 180.76 | 180.57 .1

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.,

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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(M CALITRATION (149

CERTIFICATE No : 23M4230 PAGE: 1 OF2

REFERENCE No : 69097-2
Certificate of Calibration

EQUIPMENT ¢ ELECTRONIC BALANCE
MANUFACTURER s METTLER TOLEDO

MODEL : MS205DU

SERIAL No : B4206054438

ID No $ TLC-L038

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY ; TOPS-LAB CONSULTANTS CO,, LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY

CALIBRATION DATE

APPROVYED BY

ISSUED DATE :

RECEIVED DATE

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

F-G010 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 23M4230 PAGE :2 OF 2
Calibration Report

EQUIPMENT ELECTRONIC BALANCE MODEL MS205DU

MANUFACTURER METTLER TOLEDO SIN B420605448

ID No TLC-L038 RECEIVED DATE 15-May-23

AIR PRESSURE 1009mbar = Imbar CALIBRATION DATE 15-May-23

AMBIENT TEMPERATURE 2ot (G| 2 (6 50 %RH + 10 % RH

RELATIVE HUMIDITY

CONDITION OF THIS RESULTS OF CALIBRATION '

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S8 02-Feb-25

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000032 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000066
0.1 0.1000 0.0000 0.000067
0.2 0.2000 0.0000 0.000067
0.5 0.5000 0.0000 0.000067
1.0 1.0000 0.0000 0.000068
2.0 2.0000 0.0000 0.000069
5.0 5.0000 0.0000 0.000071
10.0 10.0000 0.0000 0.000074
20.0 20,0001 -0.0001 0,000080
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00019
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
SN 4 2 100.0000
3 100.0000
2 5 4 99,9999
5 100.0000
OFF-CENTER LOADING 0.0001

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CERTIFICATE No : 23T4241 PAGE: 1 OF 2

REFERENCE No : 69098-5
Certificate of Calibration

EQUIPMENT : AUTOCLAVE

MANUFACTURER : ZEALWAY

MODEL : GIS4TW

SERIAL No : A515D096

ID No : TLC-LO081

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY

..

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE

RECEIVED DATE

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

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23T4241

Calibration Report

PAGE :2 OF 2

EQUIPMENT AUTOCLAVE

MANUFACTURER ZEALWAY MODEL GI5S4TW

ID NUMBER TLC-L081 SERIAL NUMBER A515D096
RECEIVED DATE 15-May-23 CALIBRATION DATE 15-May-23
AMBIENT TEMPERATURE 292 12C RELATIVE HUMIDITY 56 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646 : Part 5 : 1993 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE
PICTURE. TWO PROBES WERE PLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
OF 5 cm TO 10 cm. AND PLACED THE THIRD PROBE WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT
CHAMBER. PROBE NUMBER 4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 20 mm OF ITS TIP.
PROBE NUMBER 5 WAS PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER VALPROBE C653,C654,DW07,EV07 23T0885 27-Jan-24
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,,LTD,
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
O GENERAL INFORMATION
xxx.x_|°C Overall Ambient Temperature around the Chamber variation : 0.4 °C
Autoclave Condition : Normal
m Chamber Size (Diameter*H): 32 * 66 cm
w CHAMBER PERFORMANCE
Controller | Indicating |Temperature| Temperature| Overall Pressure Holding Operating
Temperature | Temperature|  Stability | Uniformity | Variation (MPa) | time (min) Cycle time
e e ) (#°C) 0) ) )
121.0 121.0 0.04 0.22 0.27 0.115 60 15
JEr 2 5‘
FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST(® C)
Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 #S (*°C)
121.0 121.0 121.74 121.75 121.84 121.67 121.68 0.59
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED

TEMPERATURE UNIFORMITY OF THE CHAMBER,
NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION,
NOTE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE
FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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CERTIFICATE No : 23T4234 PAGE : 1 OF 2
REFERENCE No : 69097-6

Certificate of Calibration

EQUIPMENT : INCUBATOR

MANUFACTURER : MEMMERT

MODEL ! IF 55

SERIAL No ! D215.1343

ID No : TLC-L070

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE :

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T4234 PAGE :2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 55

ID No TLC-L070 S/N D215.1343

RECEIVED DATE 15-May-23 CALIBRATION DATE 15-May-23

AMBIENT TEMPERATURE 26°C+x1°C RELATIVE HUMIDITY 52 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 ¢m,
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER, THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No

1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 22T7508

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

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD,

DUE DATE
10-Jul-23

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 2 Overall Line Voltage (V) variation : 0
Instrument Condition : Normal
5
CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ 7/ Temperature | Temperature Stability Uniformity Variation
RO (°C) (0) (+°C) &) (°C)
35.0 35.0 0.06 0.14 0.23
44.5 44.5 0.05 0.18 0.26
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #o # #8 #9 (£ 2C)
35.0 35.0 35.05 | 35.10 | 35.12 | 35.13 | 35.09 | 35.03 | 35.00 | 35.01 35.01 0.25
44.5 44.5 44.62 | 44.67 | 44.68 | 44.70 | 44.63 | 44.55 | 44.51 | 44.55 | 44.56 0.36

NOTE 1| : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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