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MINE ENGINEERING CONSULTANT CO.,LTD.

Analyzer

Performance Test

Instrument of Status

Name CO, SO,,NO, Analyzer Brand Thermo Environmental
No. CO No. 1/ SO, No. 1/ NO, No. 1 Model 48C/43C/42C
Date of Calibration 19 July 2024 Serial No. CO-57041-31112
Dilutor Name Dasibi Model 5008 502-03350037480/\
Generator Air APl MODEL 701 N02-03262®0000883
@(\\{\
Standard Gas Details R
QY
Y
Component Concentration (ppm) Cylinder NO(Q Expired Date
O
Carbon Monoxide (CO) 4535.0 EBOiZ%@) <] T 29-Oct-27
P
Nitric Oxide (NO) 55.5 EREQ027 of& 290ct-27
Sulfur Dioxide (50,) 55.1 R (\@0129027 0)50 A ct-27
=IO T
qu.@atlon S§ oQ(Sb
Before Calibrate Result 4\@ N AN
Reference Gas ck@as Analyze@h!adlng % Difference
= q
Component Unit Zero Sp‘a‘n\gi\& P Zero g@ o« SPan S Zero Span Criteria
N %@ "\Q\ Value % Value %
N~ O
co ppm 0.00 \@.00 o) {S@O .OO -0.20 -0.44 1.00 222 |+5.0%0f STD
; N N
NOx ppm 0.00 &{ 400.00(/33\ O.O@}Af\Qa 396.70 0.00 0.00 3.30 0.83  |+2.5%of STD
T~
NO ppm o:@:;"> 49000 QI 397.40 -0.10 -0.03 2.60 0.65  |+2.5%of STD
O — =~
SO, ppm o .00 @\%0.00 &’o)o.lo 397.90 -0.10 -0.03 2.10 053  |+2.5%0f STD
<
5 S oSO
After Calibrate Resultb (\‘\)
@U Reference Ga? Gas Analyzer Reading Difference
Componerﬂ\% Unit Zero Span Zero Span Zero Span Criteria
Value % Value %
co ppm 0.00 45.00 0.00 45.00 0.00 0.00 0.00 0.00 +5.0%o0f STD
NOx ppm 0.00 400.00 0.10 400.00 -0.10 -0.03 0.00 0.00 +2.5%0f STD
NO ppm 0.00 400.00 0.10 400.00 -0.10 -0.03 0.00 0.00  [+2.5%o0f STD
SO, ppm 0.00 400.00 0.00 400.00 0.00 0.00 0.00 0.00 +2.5%0f STD
Calibrated by
Date 19/01 141 19 10416y
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MINE ENGINEERING CONSULTANT CO.,LTD.

Analyzer

Performance Test

Instrument of Status

Name CO, SO,,NO, Analyzer Brand Thermo Environmental
No. CO No. 2/ SO, No. 2/ NO, No. 2 Model 48C/43C/42C
Date of Calibration 19 July 2024 Serial No, CO-0531813056
Dilutor Name Dasibi Model 5008 502-03350037071)
Generator Air APl MODEL 701 N02—03262w>9 00886
~&
Standard Gas Details \@
N
Component Concentration (ppm) Cylinder No. o\\« Expired Date
Carbon Monoxide (CO) 4535.0 EBOlZ903?@ 29-Oct-27
o N
Nitric Oxide (NO) 555 ey Ph 2 29.0ct27
", \Y o
Sulfur Dioxide (SO,) 55.1 @129027 W\Q(\Sr @%}tm
G
Calipfation Stat\{g\ S
. AN NS N\
Before Calibrate Result o V,&’Q’ N
Reference Gas Gag)nalyzel;\ ing Vo\i\’v« Difference
Component Unit Zero Span 4;&\ Zero Gt;\>\§pan 7 Zero Span Criteria
‘\SQ\ 2 (AS o A‘QQ’ Value % Value %
co ppm 0.00 @b &QE Q@o -0.20 -0.44 0.90 200  |+5.0%o0f STD
~ NS
NOx ppm 0.00 rfb 400.000‘)?“ 0.00 <6:%96.50 0.00 0.00 3.50 0.88 +2.5%o0f STD
J
NO ppm 09\0\9’ 400,000 0.1QQM] 39750 -0.10 -0.03 2.50 0.63  |+2.5%of STD
so m 90 8500 @30 398.10 010 | -003 1.90 047  |2.5%0f STD
: I I 0 | o0 | oo [ w0 [ 0w 2
ACHEEESNS 2
o)
After Calibrate Result\ v ‘:3 D
} C.S\) Reference GQ Gas Analyzer Reading Difference
Componer}s &nit Zero Span Zero Span Zero Span Criteria
? Value % Value %
cO ppm 0.00 45,00 0.00 45,00 0.00 0.00 0.00 0.00 +5.0%o0f STD
Nox ppm 0.00 400.00 0.00 400.00 0.00 0.00 0.00 0.00 +2.5%o0f STD
NO ppm 0.00 400.00 0.10 400.00 -0.10 -0.03 0.00 0.00  |+2.5%of STD
SO, ppm 0.00 400.00 0.00 400.00 0.00 0.00 0.00 0.00 +2.5%o0f STD
Calibrated by
Date 19/ 01/ 1 19 /0% /6%
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Certificate of Calibrator
for ST-120 Sound Calibrator

20240708J669
No. Q(D
S
Name of Product Sound Calibrator . @\(\
\®
Type ST120
Serial Number ST1 2009%&95
o .
Specification @@5 1 ?x\{b N
Date 2 @24!07/4%5 A
(\¢‘° @ o v
@(\Q\ z °\§’° A{\Qb
S Q,@‘\ 2

N
N @‘? <
QSS SREAN o
xR N N
R K ?©@
fP\°‘> Q o &o
N =
& a8 @
) 1 Uutsm%) OK
o%;gnund Pressure Lw&b 93.99dB ; 11405 dB
K %@ 3. Frequency : 999.66 Hz
“\6§° 4. Distortion 11%51.2%
Environment conditions :
Air temperature : 25 s
Relative humidity : 60 %
Static pressure : 101.8  kPa

Scarlet Tech Co.. Ltd.
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Calibration Laboratory
3519

CERTIFICATE OF CALIBRATION

NO. 20240708148

Name of Product: Sound Level Meter

Model: ST-21D Q(D

Serial Number: 820797 (\&‘o
Specification: Class 2 (\Q\
Conclusion: Pass \\@

Date of calibration: 2024-07-17 Q

Due Date: 2025-07-16 ogc}

o& N
I Thisreport certifies that all calibration equipment used in the tg@ceeble wnl\o@l nternat IS procedures and meets all specification givenin

the Manual(s) or respectively surpass then, and applies on euniti above.
Il This certificate is produced with advanced equipment & pro s which p gﬁt\comprel’ﬁ °\}ﬁ ality assurance verification of all data supplied herein.

Il This certificate of calibration shall not be reproduced except Infull, wit itten peri f the Scarlet Tech Co Ltd Taiwan.
@5 &
1. Preliminary inspection: ~ OK
yinsp ‘\Si\ PO 4 MeasuF@p limit:

2. Type & serial No. of Microphone: : !?‘ém \? ;& cy welghtlngs {Acoustic signal tests for Z weighting, other

3. Adjustments to indicated sound levels:ebS & C,Qo ic signal tests. )
R\ &
Type of Calibrator B&K 4231 éb

N

. r@
Sound Pressure Level_94. gig$\ SQ D
A W

Equivalent Free- faﬁmd Level ( referenc%g% ment conditions)_93.8 dB

N, N

Ng)m Frequency weight%/ dB Nominal Frequency weighting / dB
fre%‘@i@‘ﬂ"z A c 7 frequency /Hz A c 7
20 503 6.3 02 1000 0.0 0.0 0.0
315 -39.4 -2.9 0.0 2000 13 -0.1 0.0

63 -26.1 -0.8 0.0 4000 13 -0.6 0.1
125 -16.2 -0.2 0.0 8000 -1.2 -3.2 0.0

250 -8.6 0.0 0.0 12500 -11.0 -13.0 0.1

500 -32 00 0.0 / / / /




6. Self-generated noise

Microphone replaced by electrical input signal device

24.5 dB(A)

25.6 dB(C)

33.5 dB(2)

7. F&S Weighting

Rate of the F weighting decrease (dB/s)

Rate of the S weighting decrease (dB/s) 43 (\(D
~
Deviation of F&S 01 &
AN
8. Level Linearity (A-weighting at frequency 1kHz) @(\\(
Reference sound level 90.0 dB \\\
Max error at 10dB steps upper reference sound level 0.1 dB SQ

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating rangeu‘dg\ Q)QS)O) bQ)
9, Tone burst response (A Weighting) : Z@ 2 (f;)
2 @‘\5 o>
(\® T@Wresponse\}d&b
Single Toneburst duration /ms D) O\Y NP
LAFmax-Ea~ | LASRRR-LA |7 ONE-LA LAeqT-LA
(\ QN) g
¥ Q‘\} 40N -29 -1.0
RS B
ON
ol -1 _ -69 -7.0
Fo W
(\Qb 2\ o>™-26.9 269 7.0
ST A
27BN ) .
025 O A:@ 27)‘}& / 36.1 7.0
" o
o) ‘\O R) Q
0. Peak C sound E:Sé{hq)soom) : osb
AN (AN
2D ~
a)\ e One cycle |nominal value | Positive half | nominal value | Negative half | nominal value
D6\
\J
LCpeak-LC(dB) 35 35 2.3 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 123.0 dB

Sweep amplitude;_40 dB

Scancycletime_60 S; Measurement period:_180 S.




Theoretical calculated
ltems Measured value/dB value/dB Error/dB
LAeq,T N33 N3.4 -01
L5 1210 1210 0.0
L10 119.0 19.0 0.0
L50 103.0 103.0 0.0
L90 87.1 87.0 0.1
0
N
L95 851 85.0 p\h
N
Uncertainty of measurement results:_0.4 dB (k=2) ®
Environment conditions SQ
y Air temperature: _20°C @Q\
Relative humidity: _50 % R) Qb\o €§\0)
Staticpressure;  _101.8 kPa (\Q QS)O) (b
O o b

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accort;:g\ ith the nts ass n1S017025 and the lab calibration
procedure SMIP004-CA-152.

2. Theelectrical tests were performed using an electr{%i(}gnal substltg@%rthe mlcr eWhich was removed and replaced by an equivalent
capacitance within a tolerance of +20%. %

3. Theacoustic calibration was performed usi 4226 sour@ rator and a%;ectlons was applied for the difference between the free-field and
pressure responses of the Sound Level I\geg\

NG c\\&”

‘S

References: C§>Qo R @
IEC61672-3 Sound Level Meters Periodic teérs, @
@ogm SO
D % o)
Q@ ‘Sz
o
&ho) ) ob
L N
3@ N
Ao
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Culibration Laboratory
3519

CERTIFICATE OF CALIBRATION

NO. 20240708149

Name of Product: Sound Level Meter
Model: ST-21D
Serial Number: 820798
Specification: Class 2
Conclusion: Pass ®
Date of calibration: 2024-07-17 SQ\
Due Date: 2025-07-16 >
9 eb\:b %Qq)
(\@ 0)0)

I This report certifies that all calibration equipment used in the testi$ ] ceabLe witl @mternal Isgga’procedures and meets all specification givenin
the Manual(s) or respectively surpass then, and applies on euniti n&@a bove.
1. This certificate is produced with advanced equipment & pro s which p prehensi allty assurance verification of all data supplied herein.
lll.  This certificate of calibration shall not be reproduced exa@pt fh full, wnt@men per of the Scarlet Tech Co Ltd Taiwan.
1. Prelimi i ti 0K %SQ G@
. Preliminary inspection:
yinsp ‘\S{\ (54 Measup@iﬁ%llmlt
2. Type & serial No. of Microphone: AWAMM:D@B_Z % é@h
(\ N 5, Frggq cy weightings (Acoustic signal tests for Z weighting, other

3. Adjustments to indicated sound levels: Qb & CQo xgbr c signal tests. )
& 5

Type of Calibrator BSK 4231 4;\

N
Sound Pressure Level_94.0 d@ %SQ Q
AR R
Equivalent Free-fielg Sotnd Level (re rencejn ment conditions)_93.8 dB
@ S
A . o

Nom Frequency weighti / dB Nominal Frequency weighting / dB
freq‘\o z A c 7 frequency /Hz A c Z
20 -50.4 -6.1 -0.2 1000 0.0 0.0 0.0
315 -39.4 -3.1 0.0 2000 1.4 -0.1 0.0
63 -26.2 -0.8 0.0 4000 1.3 -0.6 0.0
125 -16.2 -0.2 0.0 8000 -1.2 -3.1 0.1
250 -8.6 0.0 0.0 12500 -1.0 -13.0 0.0
500 -3.2 0.0 0.0 / / / /




6. Self-generated noise

Microphone replaced by electrical input signal device

24.6 dB(A)

26.4 dB(C)

37.0 dB(2)

7. F&S Weighting

Rate of the F weighting decrease (dB/s)

345

- 42
Rate of the S weighting decrease (dB/s) (\(D
Deviation of F&S 0. 4},\/
eviation o - ~
8. Level Linearity (A-weighting at frequency 1 kHz) @(\kﬁ\
Reference sound level 90.0 dB \\\
Max error at 10dB steps upper reference sound level 0.1 dB SQ
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0dB (SC,\
Max error at 10dB steps below reference sound level 0.1dB o) qb\}o p OQO)
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 @ Qs)o) b(b
9. Tone burst response (A Weighting) : o@ 4§)o) (f;)
( g \
. ‘ (\ Toneb@ esponse [A&b
Single Toneburst duration /ms @ O\E
LAFmax<63 LAS —LA 7 QAE-LA LAeqT-LA
QN Ty
500 4}’%@ G@} ~4.0 29 -7.0
‘4@‘ Ao ?
2
200 -10 B -6.9 -7.0
;3, %“*} A
o
’ & PP 05:}-26.9 269 -0
& 5
N
0.25 212 N\° -361 70
G SN
OTAS
10. Peak C sound lxglbd)SDDHz) ; RN
o N
O‘P
a) 6@ One cycle | nominal value | Pasitive half | nominal value | Negative half | nominal value
L\ﬂeak LC(dB) 35 35 253 2.4 23 2.4

11. Overload indication: _Pass

12, Statistical analysis function

Sweep signal maximum indicated sound level: 123.0 dB
Sweep amplitude:_40 dB

Scancycletime__60 S: Measurement period:_180 S.




Items Measured value/dB Jueoreticaleateilated Error/dB
value/dB
LAeq,T 113.3 3.4 -0.1
L5 121.0 121.0 0.0
L10 9.0 19.0 0.0
L50 103.0 103.0 0.0
L90 87.1 87.0 0.1
2
1195 85.1 85.0 0
(\&b
~&
Uncertainty of measurement results:_0.4 dB (k=2) ®
Environment conditions SQ
’ Air temperature: _ 20 °C (SC\
Relative humidity: _50 % . QS)P > D
Static pressure:  _101.8 kPa (\@ QS):;Q (b
S
Test specifications: (\&}’ @S Q§Q>

1. All Scarlet's Sound level Meter has been calibrated in accordam&th the ;o{,@%ents as spedifietin IS0 17025 and the lab calibration
pracedure SMIP004-CA-152. D Q
2. Theelectrical tests were performed using an electricak®gRal substitg%iﬁr the micr@@which was removed and replaced by an equivalent
capacitance within a tolerance of +20%. p
3. Theacoustic calibration was performed using an 6&&226 sound;@%rator and g%ections was applied for the difference between the free-field and
S o

pressure responses of the Sound Level

2% N
SIS
References: (\Qb 0)%%00) N °an>
IEC61672-3 Sound Level Mete\rsog'g& Periodic;e{l% &QQ
o L o
S & I
Q@ A& ‘Sz
o)
&ho) ) ob
S 3
2 X



NAC

JIRANATEE ASSOCIATES CO_LTD.

liranatee Associates Co. Ltd

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.
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NSC - TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COF-047-67 Qq> Page 1 of 2 Pages
&
MEASUREMENT ITEM : Top Load Orifice Calib procedure:
MANUFACTURER + TISCH Th ¥ice gas flow device was calibrated against
MODEL/TYPE : TE-5025A ard Rotary Displocement Meter (Roots
SERIAL NUMBER . 2262 Weter) Model G65/IMC/W2-dp. The. WI-CL-004
ID NUMBER . o was used as a calibration guideline. '
CONDITION AS-RECEIVED : Used item s
4 4 Traceability:
CUSTOMER : Mine Engineering Consultant Co., Ltd. . Q@ . Wi certificate provides o traceability of the
& mebsurement to recognized the national
LY tandards, and to realization of the international
Qbo’ system(oI@nits (SI) through the NIMT (National
o QV 4§)°) Mei Institute of Thailand) via Certificate
RECEIVED DATE : 27 Nov 2024 n : MW-0063-23.
MEASUREMENT DATE : 28 Nov 2024 (\&B \@5 S o
ISSUE DATE : 29 Nov 2024 'ncertain easurement:
(\® 77 00\30 °Q°(\ The reported uncertainty of measurement is based
(\&B@ QQ o Q« on the standard uncertainty multiplied by a
ENVIRONMENTAL CONDITIONS: Q 6% Og ;t_we:_";gtg factor kr‘i;. r!»\a"-‘n.:.': for a ;a;r;‘.:m‘
Ambient condition in the laboratory are as follow: N Q o> 9 Y OISO A COVECpE I D ty
i ébc of approximately 95%. The standard uncertainty
Tem;!aratura. t230250 ‘\Sg\ > @S * @ has been determined in accordance with the GUM
Relative Humidity :55.0% 15'0‘,0) JRH °§ &g\ ‘Evaluation of measurement data - Guide to the
Atmospheric Pressure 11010 10~ hPaQo Q expression of uncertainty in measurement’
SR
CALIBRATION CONDITION: S & Q
Preconditioning & hours at ient con \
Measurement Condition : The avera%%alu&s duﬂl;;%asurement are 24.7 "C and 55.8 %RH.

BN

to the item calibrated m?)

NOTED: The certificate is va

N,
2
TABULATION og@:
The table on next\sgge give the measured values.

Calibrated by:

NN Sv’
ind place of calibration.

Q>

NAC

JIRANATEE ASSOCIATES CO,, LTD.

Approved signatory: ...

Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number COF-047-67 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Me;?\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 pre: spectively.
&
Table 1: The results of @ Standard calibration data (\@
T
Flow rate Pressure Temperature Temperature Ap_meter Ap_&ﬁ?e Standard Flow [(s]
Plate Pa] Ta) (Tm] N v
m?/min mmHg °C G mmHg QInH:O m*/min '

1 0.702 759.268 24.51 23.58 55.8 @ 1.742 1.320 0.653

2 1.001 759.347 2452 23.63 61.1 3.511 1.875 0.924

3 1117 759.363 24,59 23.82 ) 43 S 4.@9 2.152 1.056

4 1.164 759.452 24.69 23.96 42 og\m? 2.282 1.120

5 1.410 759.442 24.78 24.11 \\30.680 (o)) V.686 J:)\ 2772 1356

¢ KO )~
IR o 0
Slope (m): 2.06451 o& q/
A N
Intercept (b): -0.02907 &N @ OQ)
Correlation coefficient (+): 0.99986 (b(\ z oQo CQ)
Uncertainty (k=2): 0015  m/min ({‘o G@Q\ AN
&}’SQ 6@ ’
A& 2 G)S S N
Table 2: The results of @ actual calibration data °\\b R
Flow rate Pressure, ™ \l'em “@b Templr@e Ap_meter Ap_Orifice Standard Flow [Qq]
Plate [Pa]-{b ¥
m?/min . rrlé‘l'g S &@\ mmHg inH:0 m*/min

1 0.702 "9’263 Qﬂ 51 o No 2358 55.802 1.742 0.826 0.652

7 | 1.001 Q 9.347 24.52 Gb 23.63 61.117 3.511 1.173 0.923

3 1.117 (b 758. %SS\} 24, &Bo) 23.82 43.208 4.628 1.347 1.056

4 1.164 759.45 23.96 31.142 5.207 1.429 1.119

5 1.410 4\")0) 759.442 \b@ 24.11 30.680 7.686 1.736 1.356

Slope (m): %@fb 1.29307

Intercept (b): ‘%So -0.01819
Correlation coefficient (): 0.99986
Uncertainty (k = 2): 0.015 m*/min

***End of Certificate of Calibration***

J

NAC

JIRANATEE ASSOCIATES CO., LTD.

. mh”




Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone

Serial Number: UM22390 ~N
Calibration Date: SEP 79 202 Qq/

Calibration Reference Equipment: 714)7402 Y
N
&

\©
Q\’
((’\‘is
Instantel certifies that the above product was caﬁb@d in a@%:rdance with the
) NS : .
applicable Instantel procedures. These procedure part quality system that is
designed to assure that the product listed @ve mest&dr excee@nstante!
spec;ﬁ'c&%@s. 2 o)

&

N
Instantel further certifies that the mea ent instgéiments during the calibration
of this product are traceable to the;@iona! ig itute o ards and Technology; or
National Research Council of Cana@ Evidende of tracedhiity is on file at Instantel and Is
7/

AN,
‘\g\&xzvodabf son reczg%gt.
, o gl 2> LA I i ;
The environment in wh:c‘l@,&.'s pro u&t}was cal ed is maintained within the operating
Qb‘i specifidations ofthe instrument.
N

Please note\t&gtz‘rhe sen@@’ check ,@Q@ian is intended to check that the sensors are
connected to unit, i%@ed in Sﬁ&%mper orientation and sufficiently level to operate
properly. Ifis functi ould ;éﬁ,‘ﬁe confused with a formal calibration, which requires

t ecsb&nsors be checked agaist a reference that is traceable to a known standard.
tel recommends t roducts be returned to Instantel or an authorized service
) @ and calibration facility for annual calibration.

7™

Calibrated By: __

E’ Instantel’ :o0s Legget drive, ottawa, Ontario, k2K 343, (613) 592-4642

Ny

— NIRN 2
CZZ ,/ﬁ/mii\\{\_;

N

4
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geaphone

Serial Number: UM22389
Calibration Date: SEP 29 2024 Q®

Calibration Reference Equipment: 71417402 2
N
L

\@
Q\’
N
Instantel certifies that the above product was caﬁbra\\t@ in accordance with the
applicable Instantel pracedures. These procedure@a@%art opa glality system that is
designed to assure that the product listed % mesggbr excee@y]stante!
specificatighs. o)
S

Instantel further certifies that the measu@ent ins@ents usedduring the calibration

0
"
7 A )
-
ER

28
W77 X .&&

of this product are traceable to the qubnaf ! e of Steq%rds and Technology, or
National Research Council of Canaéﬁk&%viden tracedbilfty is on file at Instantel and is

ilable é@n requg\g.’

4}’8&:
K brodufPas oo
The environment in which thi protg}?@s caﬁbaghed is maintained within the operating
('\ e .
o specifiegtions of nstrument.
O T o@@

Please note gh he sens eck fi n is intended to check that the sensors are
connected to tl(o it, ins d in the@roper orientation and sufficiently level to operate
properly. T;gg%nct' uld notde confused with a formal calibration, which requires

the s rs be checked gga' a reference that is traceable to a known standard.

{nstgiﬁ“bl recommends th%xbmducts be returned to Instantel or an quthorized service
@ and calibration facility for annual calibration.
Vs

L3

Calibrated By: __

E’ |I1$t8l‘|té| 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642

\ X2/
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CALIBRATION LABORATORY CO.,LTD. &2 g

‘\__‘______/

ANSI National Accreditation Board

)

',;/'—*H, ACCREDITED
CLC PN on SR
mEaat tae
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE :  ELECTRONIC BALAN(@(D
MANUFACTURER :  SARTORIUS Q\%
MODEL / TYPE : AZ214 \@(\
SERIAL NO. : 28092281[1\4@: LABOI1]
CLID. NO. : 62101&;@‘
JOB CONTROL NO. : 23&@807533@&
CALIBRATION SERVICE Q@__l IN-I%@)RA (9#3( M oN-sITE
X 7
CUSTOMER MINE ENGINEERING Q@NSUL;&Q@T Co. ,@oﬁ’

v SV“
DATE OF RECEIVED : 18 Jul)&@4 No QQ&% DATE OF ISSUED : 25 July 2024
&0 €§Q° N

The report of calibration\é\ éé,ot ber ((rihuced excq@h full without approval of the Calibration Laboratory Co., Ltd.

(00 &B_A
NQ 2

Cahbra&&%%\r Na;t\) dee Baengpech

‘@alibration Engineer

o@ g
e

N
Approved By :

Authotrized Signatotry

25 July 2024

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

the International System of Units ( SI)
Certificate No. Q24075309

F3-011-05/12-23 page 1 of 3
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CALIBRATION LABORATORY Co.,LTD.

Q“‘@""?
T

ANS! National Accreditation Board

'—:{/'_"“‘-& ACCREDITED
”’4"‘ nl \““\\ ¥ mMENcs%:qBS_ArT/:gESﬁ;%MENT
Agrle;itced ACDM-2814
ISO/IEC 17025
REPORT OF CALIBRATION
FOR
(D

NOMENCLATURE : ELECTRONIC BALA%@

N
MANUFACTURER :  SARTORIUS @(\Q\
MODEL / TYPE z AZ214 \\\
SERIAL NO. : 2809228}&@EC-LAB01]
LOCATION SITE : Lé% TO}(Y})
DATE OF CALIBRATION : QJuly 2%&,& Q)

¢§§ o
ENVIRONMENT CONDITIONS : N & QSQ’
SR
4}’@ OQ’@{elative? P@)ﬁity 53 % to 56 %
O N N
PROCEDURE USED : o N g
S o

>

This instrument was calibrated under polgg\eﬁure NoZse-cpm ﬁ\ﬁsed on EURAMET/cg-18/Version 4.0 (11/2015).

N\ NS
The calibration was performed by 1pa1‘iﬂ&®/ eighg&@w&ﬁch maintained by the Calibration Laboratory Co., Ltd.
' N
A 23 2
REFERENCE STANJRD USEQY N
\3 AN
1. Weight Set, Phocu,ié’@ass E%\S@WBS-SE&«EQ%L

2. Weight, Sartg%ﬁs%lass E2 S/N. 44323)13@529037, 44329167, 43529293.

TR%C%@[LITY : r

1. TRsaReasurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Temperature : 23 °C to 24 °C

Certificate No. MM-0123-22, Due Date 22 August 2024.

2. The measurements are traceable to International System of Units (SI) , through Sartorius Lab Instruments GmbH & Co. KG.

Certificate No. M141607, M141608, M141609, M141611. Due Date 15 September 2025.

UNCERTAINTY :

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

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24075309

F3-011-05/12-23 page2 of 3

@clecalibration
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CALIBRATION LABORATORY CO,LTD. <2 afam

.

ANSI National Accredilalion Board

el .
:/ﬁ‘\\: ACCREDITED
N
d"hfr | n\“\‘ CALIBRATION AND
CLC b DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

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

CALIBRATION DATA
1. Error of indications
Nominal Test Value Conventional mass Display Value Error of Uncertain
(r)b Coverage factor k
(g) (g) (g) Balance ( g) £ (mg)
Unload 0.0000 0.0000 0.0000 (A@ 2,28
X
0.0010 0.0010 0.0010 0.0000 \@(\ 0.07 2,00
0.0100 0.0100 0.0100 0.0000 O\y 0.07 2,00
0.1000 0.1000 0.1000 OOQQ(Q\S 0.07 2,00
1.0000 1.0000 1.0000 S 0:..&730 > ﬂ) 0.07 2,00
5.0000 5.0000 5.0000 Q\(.; 0000 o)o\\ 07 2,00
. . . ' ~ 0. Q‘\) ) (q%\ s
o)
10.0000 10.0000 10.0001 m‘&Q +0.004 qf? 07 2,00
50.0000 50.0000 50.0{0\0& @OOO . ob; 0.11 2,00
X ~o° N
100.0000 100.0000 /yagg(.\oooo o\:a{\} 0.209@, 0.18 2,00
N o,
[50.0000 150.0000 &h? 150.000% 0. 0.26 2,00
2
200.0000 200.0001 4 Q& ;?2)@3) r{\ogo.oom 0.33 2,00
2. Repeatability of indications o \C\Q r\ég\
Nominal Test Val % ) 9 V> °§\ Standard Deviation of Reading (g)
B B : 5(e
N * T,
2oe.gg§b & &@1\‘0 0.00005
. o . AN
3. Effect of eccentric i)p@?catlg:z{ (zfé}oad 03}’ ;ﬁw\ indication
N 2 25
? o 3 1Q° 4
NN
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 50.0001 50.0001 50.0000 50.0000 0.0001

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 49 of 67
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24075309

F3-011-05/12-23

@clccalibration



CALIBRATION LABORATORY C0.LTD. %% aiam

"-',/'r/;\i""‘\\? ACCREDITED
ey
/4;.1', I ,\\\\ CALIBRATION AND
c I‘c DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE . OVEN Qv

MANUFACTURER :  MEMMERT Q\(\‘%

MODEL / TYPE :  UF110 \@(\

SERIAL NO. : B418. 112§{3}Ec LABO3]

CLID. NO. : 332;@‘10

JOB CONTROL NO. °@71807§§~1

CALIBRATION SERVICE og\\ I'_'l ]%&ABOI}{;’;&IY ON-SITE
CUSTOMER  : MINE ENGINEERINQ@NSUL@ co.,\fsfﬁ\}.’

o

° o Var
DATE OF RECEIVED : 18 July,20 NS (\\
o RS
& f%%; N
The report of callbrahon‘sh%ﬁ?lot be r&{l‘%ﬁuced c\oﬁ\m full without approval of the Calibration Laboratory Co., Ltd.
& K
R AT

Callbrat&m : c;)\5 enick Inchaisri
fgo QC’Calibration Engineer
o

"

DATE OF ISSUED : 25 July 2024

Approved By :
Authorized Signatory
25 July 2024

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

International System of Units (SI')

Certificate No. Q24075311

F3-011-05/12-23 page 1 of 4

@clccalibration



CALIBRATION LABORATORY CO.LTD. &

ool I
Z T ACCREDITED
5 3
'A/I//;—;:\\\s‘
’ - Lol CALIBRATION AND
CLC DIMENSIGNAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR N
P

NOMENCLATURE :  OVEN A
~N

MANUFACTURER :  MEMMERT @(\Q\
MODEL / TYPE :  UF110 \\
SERIAL NO. : B4l %%%[MEC-LABOS]
LOCATION SITE : Q,I%BORA%&%)(
DATE OF CALIBRATION : ‘\(s\o Julyx 2924

® S o

J QN ) <,)
N e q
N,
ENVIRONMENT CONDITIONS : @‘\ ¢©°Q° A

SQ(\&B & Relgﬁ\kq"\lfumidity £ 50% to 54 %
< & >
S0 Q

Temperature : 27 °C to 28 °C

PROCEDURE USED : o
N S
This instrument was calibrated up\&é proce&@. 8LC-Q@-O7 based on TLAS G-20 as calibration guidelines.
» 2R
N

The calibration was perforvgé)y using &X&}Iﬁ Datg ¢ which maintained by the Calibration Laboratory Co., Ltd.
° e I
RapARDUsED 5
REFERENCI%@ANDARD SED) ;
Hydra D%a@oger, Fluke Model 2635 48MN. 5499551.

e
TRGA\CEABILITY :

The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q23116630, Due Date 25 October 2024.

UNCERTAINTY :

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

factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24075311

F3-011-05/12-23 page 2 of 4

@clecalibration



CALIBRATION LABORATORY Co., LTD.

CLC

Accredited
ISO/IEC 17025
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ANSI National Accr

P Y crodlation Sourd
/f_\.\.‘: 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 oven.

CALIBRATION DATA (D
1. OVEN PERFORMANCE %Q
[aN
DuUC Measured Uniformity | Measured % ility Measured Overall
Setting ( °c) Indicating ( °c) (°c) r(}’(‘)) Variation ( °C)
o
85.0 85.0 0.63 S\) 0.44 1.47
%
104.0 104.0 078 \\:b . B 1.10
Q/; <O v
180.0 180.0 163 § RAE & 230
o
& P
S =N
N Q oy
7P
R QT
(&N &OQ) z Qm
o o> ’,
SHFPEOSIRS
O S
2 N
S RS,
RN N N
RS S A
SHEPASIIN
& &
D e Ric
Q@ A& ‘s%
& o
& -~
N\, @ Q
%
D

Certificate No. Q24075311
F3-011-05/12-23 page3 of 4

-
@clccalibration



afas

ANS! National Accreditation Board

CALIBRATION LABORATORY CO.LTD. &,

‘{dﬁ‘\g ACCREDITED
AN -
c I_c /""r”l"\“\ DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
il °c ) factor k
Setting (© C) | Indicating ( °coyl 1 2 3 4 5 6 7 8 9/\()
85.0 85.0 84.49 | 85.15] 84.90 | 85.11 | 84.84 | 84.95 | 84.67 | 84.81 8&6\6) 0.57 2,00
104.0 104.0 103.32]104.25/103.90/104.17|103.80|103.96/103.57 10{3\ Y04.07 0.46 2,00
A A4
180.0 180.0 178.91/181.05|180.19/180.81[179.78]180.41 179‘)6\8\1}0.05 180.48 0.57 2,00
Technical Note : W= 56 cm, D =40 cm, H=48 cm. @S\}
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 0 ge 58 ofr‘ﬁ]
SN
S D
o Q 0)0) (,)
N Q9
» N
N Q oy
Q N QO
N - °Q’ N
N
% __| 6%’\)’ AL
(=N
2B /]
N 4
FL N ¢
ST o
R A o #T
@"\} T IQ"\ o @l‘ . ; /—/
°\>\° &}?i3 # a8
@ ‘\Q 1 va . -
O)Q | 4 o
SBO) ) 3 . A3V
N 0\ |
o@ L w -
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q24075311
page 4 of 4

F3-011-05/12-23

-
@clccalibration



CALIBRATION LABORATORY CU.,LTD. \i\‘\\gx’/’

z
=
e e
~—— 3 ACCREDITED
W

Lo
relyy o™ CALIBRATION AND
CLC DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE . pHMETER O
MANUFACTURER . EUTECH INSTRUMENTS
MODEL / TYPE . PH700 ®‘\Q\
SERIAL NO. : 983068/93)(2@\4/93}(052911[MEC -LABO6]
CLID. NO. : 3722004‘%@
JOB CONTROL NO. : 24 9,3\07531
CALIBRATION SERVICE ; Q IN-L W’ORAZ)Q%{ M oN-sITE
A ‘5

o\),
CUSTOMER - : MINE ENGINEERI%G@ONS}IL&NT C%@l‘

& S LY
a}}@ O

DATE OF RECEIVED : 18 Jqlbbg(\ZOZLs 00)‘%\0 OQ,QQ DATE OF ISSUED : 25 July 2024

A
The report of callbranoryggl not be l{é}iguced e@n full without approval of the Calibration Laboratory Co., Ltd.

Calibrat«z?ﬁ': d\(’{\ S em Seehanart

: é.gsb Qoo%(/enick Inchaisti
6%\0 Calibration Engineet
B g

Carigratioy Losoritary Uo.Lin

Approved By :
Authorized Signatory
25 July 2024

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

the International System of Units ( SI')

Certificate No. Q24075312

F3-011-05/12-23

@clccalibration



CALIBRATION LABORATORY CO.LTD. &% A.fm

W \‘\\‘

§

NS National Accreditation Board

?,/;_/—-—--_'"\\“\,;3 ACCREDITED
% S —
"';' il “‘ W DlMENcsAlcSLBAF:.AEggs?JﬁMENT
A&cccr&igd ACDM-2814
ISO/IEC 17025
REPORT OF CALIBRATION
\
FOR Qv
(\&b
NOMENCLATURE :  pHMETER @(\Q\
MANUFACTURER 3 EUTECH INST\%}}NIENTS
MODEL /TYPE : PH700 @S
SERIAL NO. 3 9830 21§SW3X052911[MEC -LAB06]

LOCATION SITE : b@g\ORAT%ﬁ% ‘OQ)
%

DATE OF CALIBRATION o&on Julgzé”z4

(\C\\ \ov =
ENVIRONMENT CONDITIONS : 50 Q@ o
Temperature : 21°C to 22°C &;SQ GS> Relz:)tge’Humldlty 50% to 53%
O 2 @S L

PROCEDURE USED : (@ \? (\\&b
This instrument was cahblatqd;i?el ploc‘g%&:o% Q@CH 01, CLC-CPTH-03 based on ASTM E 644-04
as calibration guxdelmos@}e cahb1a&§1\vas periﬁgﬁ\sﬁ by direct measurement with Certified Reference Material (CRM)
and comparison wQ@/hcro thlz(’@flon Batl‘l)tg'g)mswn Thermometer and IPRT
which 111a1nQ§81f)by the Calibration La@ry Co., Ltd.

°$

Riﬁ@RENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-S-2002, TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.
2. pH Standard Solution, Control Company Catalog Number 06664260,1 1754256, Lot Number CC787362.

3. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.

4. IPRT, SDL Model T100-450-1D S/N. K0897A-1-19.

5. Precision Thermometer, Wika Model CTH 7000 S/N. 014471/18.

Certificate No. Q24075312

F3-011-05/12-23

@clccalibration
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CALIBRATION LABORATORY C0.LTD. &

S—————

arae

ansi Naliuna_l]ccredilalion Board

iy e,

i

A

e
Z & ACCREDITED
f} AN
"ﬂ},,ﬁ\\“\\‘ CALIBRATION AND
c I_c L DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 260124, 040822 , 120124, Due Date 04 March 2025.

2. The measurements are traceable to International System of Units (SI) , through Control Company(D

Certificate No. 4281-14495731 , Due Date 27 September 2025. %Q

3. The measurements are traceable to International System of Units (SI) , through Calibrat(i{g\(L\aboratmy Co., Ltd.

Certificate No. Q23136343 , Due Date 25 December 2024. ®

4. The measurements are traceable to International System of Units (SI) , throu%@tional Institute of Metrology (Thailand).
Certificate No. TT-0100-23, Due Date 23 August 2024, ,b@\

5. The measurements are traceable to International System of Units Woug% %&gga)nd Institute of Scientific

N\
and Technological Research (TISTR). Certificate No. PSL-T39@, Due Dz&;j&ﬁ) Augusg @2
L BT

@ N
Cg\(\ & QS\)
UNCERTAINTY : A o o\)ﬂ\
The reported expanded uncertainty of measuremctft}s stated standa@;@wtainty of measurement multiplied by the coverage

7

factor complies with the table which for a nek distrib%@?correspcg;gs to a coverage probability of approximately 95 %.
S o

Q

[t has been evaluated according to theogv uation % Uncertg,ibﬁfy(g\of Measurement in Calibration (EA-4/02 M:2022)"
NS

°~}(\\

V5

Certificate No. Q24075312
F3-011-05/12-23 page 3 of 4

@clccalibration



CALIBRATION LABORATORY CO.,LTD.

AW Natonat Acreditalion Bard

e
Z——~>F ACCREDITED
TSNS —— e ——
AT CALIBRATION AND
c I_ c it DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 17025

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 pH meter.
CALIBRATION DATA (D
1. pH METER RESULT @ 25 °C 4\0
(2]
Standard pH pH Meter pH Meter L@&ertaimy of
Correction N
Buffer Solution Reading Reading R\ Measurement ke Factor
>
(pHD) (pHD) (V) om QO @
1.684 1.67 306 +0.0]}\>§¢ 0.013 2,20
— .
4.003 4.00 173.0 %’@\9‘63 2d 7 oo 2,15
4 ) Wo)
2 - g
7.005 7.02 4.7 D oo ig)fb <,)(O(®° s 2,06
10.015 9.98 -176.3 +0.635 q/ 0.016 2,05
O PN AN

\ w
Note. The Scope of Accredited ANAB Certificate No. ACD‘®814 \ée@q 012 Pa‘g&\ 67
(\&b 6%00;@ pog o

7
2. TEMPERATURE RESULT [ THERMMSTOR | 0\6%0% o

Correction ( °c )

Immersion depth (mm)

%@—C‘ Readig%\ O\C )

Uncertainty & ( °c)

X
Actual Temper t\gé‘( °c)
. %\ A

O

o\ 0 1
100 ‘A%é)‘béo q%k&, N Q:gs.o 0.00 0.13
Note. Probe (J 4 mm N ogz (\(’B &QQ
A @ Qo
Materials : Metal Sheath. OSO AN (AN
S oy
The Scope of Accredi‘%@@NAB Cgr\ﬂg?ate g(‘))b M-2814 Version 012 Page 56 of 67
The reported }m(%énty is based on a stand@éncertainty multiplied by coverage factor of &= 2,00.
=
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q24075312
F3-011-05/12-23 page4 of 4
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ENTECIH

Where

SB" Begin

Equipment Description
Equipment Model
Equipment Serial No.
L.D. No. or Control No.
Manufacturer
Customer Name

Customer Address

Total pages of certificate
Instrument Receiving Date

Receiving No.

Environmental Conditions

Calibration Place

Calibration Procedure No.

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No. T/0 680070
Date of issue : 21-Mar-2025

Incubator
i250-DS
0408-0315-0025

Entech Industrial Solution Co.,Ltd.

MINE ENGINEERING CONSULTANT CO.,LTD. <\(],
(

2 pages \\0

21-Mar-2025 Q\/

0-250091 @‘S

All of the measurement were carried out in @Nork ing
Temperature : (25 15) °C Qb
Q ﬁ

Humidity (55+30) % qb“) R0
Voltage (220 £ 22 ):@%\ 4§)°) (\c)(o

( v N Q\P
% QNP '
This instrument(ﬁa} calibrate omparisoﬁ@f indication with the Standard Resistance
ccordlng ;g@ ration TL§ G20 work instruction no WI-CL-18-C
ted as the stanaard uncertainty of measurement

thermome

The calibration certificate expended /nty rement j
multiplied by the coverage factor k, w@ ora nor but/o @rresponds to a coverage probability of approximately 95%

The standard uncertainty of me

ent ha n deterﬂw n accordance with M 3003

The expression uncertainty 3 nf'denc%@weasuremgg\
This certificate is aqg@é) only @%ﬁ/ﬂder £ sggby/mnmenta/ condition.

This calibrai ba%)ﬁfﬁﬁcate may not be rgjﬁ@red other than in full except with the permission of the issuing laboratory.
Calibratign @

cates without signature,

seal are not valid and The results relate only to the items testedy/calibrated.

i ration certificate documents are traceability to national standards, which realize the unit of measurement
accor to the International system of units (SI).

Date of Calibration

FM-CL-33-C Rev.4

Entech Industrial Solution Co.,Ltd.

21-Mar-2025

Calibration Engineer Technical Manager

Page 1 of 2 Issued Date 01/02/59




ENTEECIH Calibration Certificate

Where
CALIBRATION 0157
Begin

Certificate No. : T/0 680070

The Reference Standard Instrument :-

Instrument Model Serial No. Cert No. Due date
1) Data logger with RTD Probe Agilent 34972A MY41187730 PSL-T 0409-1/68 23-Feb-2026
MY60008352 PSL-T 0409-3/68 23-Feb-2026
Measured room conditions
Temperature : Minimum: 205 °C Maximum: 224 °C
Humidity : Minimum:  50.8 %RH  Maximum: 65.5 9%RH
Voltage : Minimum:  219.9 VAC Maximum: 223.1 VAC
Fresh Air Setting: off (D
Sensor Position : | 4 Q
1 2 &B
: Working Space of chamber : o~
1
1 N 3 (Inside Dimensions) WxDxH : 49 X 480 mm x 1190 mm
]
' Sensor Installation Details : \\
1
! 9 - Sensor Number 1 to 8 instal@approximately 50 mm
]
H ! From each wall.
D’,!-e- --------- --8 - Sensor Number 9 @ d a@roﬁhyately geometric
'5" 7 of the chamber, @ (b
W 5 S jb <,)(o
Results : The measurement results of the calibration were reported in t%q,ﬁ@e below. (’}; q/
(*) Without adjustment ( er adju t
KX P
N N
UucC* uuc* Temperature Reading ndard r °S'>
Setting | Reading Sensor P \O\\b AN
(°c) | (°c) 1 2 3 6 PO7 8 ¥ 9
200 | 200 |[2011]20.15] 19.90 [ 2 'm9 97 | 208%J 19.76 [o18.76 | 20.00
?\é g8y 1976 4o

RO

UUC* UUC* | Temperature ngi%ratu o@:ﬁll o@>ncertainty Coverage
a

Setting | Reading| Uniformity ¢ Stability &g\\ariatig [Q) of Measurement Factor
(°c) | o) CO S @] N (x°0) K
20.0 20.0 0.49,\\0° EN t 0.56 2.02
D RZS \Ayfe
o) V\\ O
UUC* = Unit Undec&glibration ‘;)S\)
Remark :- %gb - Temperature reading &tandard Sensors shown in the table were taken from the average of Standard reading
4\60%\0 at each position.
- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual

temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is

[ { Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.Ltd. -
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NSC-TISI-TIS 17025

Calibratian 0087

Equipment: SPECTROPHOTOMETER Certificate No.: C06240454
Model: SP-2100 Issued Date: 16 October 2024
Serial No. (or ID.): KJOG05083001 (MET-SP 01/46) Job No.: 0-00045898
Manufacturer: HACH Page: Qq/of 2
Condition: In Condition r\éb

~&
\@
Customer: METCO.LTD. (\'\/

O\ ) C@
Environment Condition: Temperature 261 °C @ + (’;) )y 0.2 <,)(O
Humidity 67.3 @H oK g\@/ %RH

SN O

\o oQ:\
Calibration Place: M E T CO..LTD. K&aeratq@oam@@

NI S,

Calibration By: M «N@apat m\eau}g N
Calibration Date: %éomobe@a o &0@1\

A
The Method used: @"So In ho method -WI-24, base on ASTM E 275-08 and ASTM E 387-04
N This certifi °§ traceable to the CRM maintained by National Institute of Standards and

Traceability: &g) )
. Q Technolo@b»llST} through Starna Scientific Limited.
o E$ The standard for Wavelength Certificate No. 113620 and 113619
NS The standard for Photometric Certificate No. 113650

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

uln Madiay waTuTal $1in
DKSH Technoloav Limited

Delivering Growth - in Asia and Beyond. CAL-FM-C06-16: 11 Mar 2024



&= DKSH

Certificate No.: C06240454 Page 2 of 2

Calibration Results:

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
334.22 335 -0.78 0.59
418.48 419 -0.52 Q(D 0.59
536.90 536 0.90 (\4\0 0.59
637.94 637 004 0.59
\®
748.28 748 0.59
879.70 879 Qo 0.59
05@\
Photometric Accuracy (Absorbance) e >
Wavelength Standard absorbance Unit Under Calib Q\eb gb%eclion Uncertainty
0.0000 0. o@g\ 6?’ -0. oogl/ © 0.0045
0.5797 0§79 N 0.0045
420 nm &
0.7119 @r®714 @Q.\& 60021 0.0045
@
1.0124 RS ogo\ -0.0026 0.0045
0.0000 4\0‘&\ g@bﬁ o\} -0.0010 0.0045
05630 & s Sdses -0.0006 0.0045
440 nm o \‘:} @
0.7001 o\ Q 0.7040 -0.0039 0.0045
TSI
0.9&6@ ) » @}2 -0.0065 0.0045
N i (\0 Q\
00 (\\ o N\o'0.000 0.0000 0.0045
°\5 0.5239 9> 0523 0.0009 0.0045
465 nm (\\ Q\ S%
¢§> 0.6613F° 0.660 0.0013 0.0045
S
5 ;5 09395 3 0.941 -0.0015 0.0045
qé§\° 0.0000 0.000 0.0000 0.0045
N 0.5212 0.518 0.0032 0.0045
546.1 nm
0.6977 0.692 0.0057 0.0045
0.9927 0.985 0.0077 0.0045
0.0000 0.000 0.0000 0.0045
0.5548 0.552 0.0028 0.0045
590 nm
0.7732 0.767 0.0062 0.0045
1.1021 1.093 0.0091 0.0045
0.0000 0.000 0.0000 0.0045
0.5621 0.560 0.0021 0.0045
635 nm
0.7629 0.758 0.0049 0.0045
1.0873 1.081 0.0063 0.0045

ulin Amedwey vmaTulal $in
DKSH Technoloay Limited

The End of Certificate

Delivering Growth - in Asia and Beyond. CAL-FM-C06-16: 11 Mar 2024



aflaiadavila:

SPECTROPHOTOMETER 5u: SP-2100

lunsrvdaudanniadasinduanaan

&= DKSH

ailueu: WO-00045898

wunaRUAsay: KJOG05083001

A58 (5u)

M529dau ('éfﬁ)

16 Oct 2024 S1UA1SATIATA 16 Oct 2024 WU
Und | lind Und | lilné
General q\l
0O 1. anuauysouaias A\ﬁv
O 2. auazana (gavldsat, mulu-uaniaiav) C{{\ O
O 3. d@ma Ja - il 1a3as (On-Off Swicth) L \@ 0
0 4. 1unm (Keypad) ,,<>» 0
O 5. wuea (Display, Screen Contrast) Q\@\A 0
\° o)
Spectrophotometer ) P
= O) N
O 0 6.  useéiuluvh (Battery Backup) >= 2&%0 Y O QP O
0 0O 7. shwyuidanAmuoniniu (Wavgfgé;th Contr&y® |j\;) O
= s o N
O 8. anuunadu (Wavelength @ﬁéck) \\})@ pr O
| O 9.  unaAufiaus (UV <‘3<L{®8 hour)\i@o\}b _ Q\Q’ 0 0O
O 10 wvavriwilaus (Visile < 5 OOQ\\ﬁ‘bur) °‘°> O
O 11. *:iaﬂwmuen@% (Cg E@ﬂoduleg\? O
pH Meter and Wﬂly@ <
O B8 12. atan}:@ ( Ele&.@) ancf/ACv ction Cable ) O O
O O 13. Wvﬁﬁazam‘m’ Ele%tr@Level KCl) O O
NJ N
O O 14. o&?’iﬂﬂﬁi&)@ﬁﬁ EIectrQﬂ@Dust Protection Hood) 0O O
O 0 J§\\ *]J'muﬂ\ﬁhTWig &@d) O 0
5 ,:b Turbidimeter Qa
0O R w 16. mmm‘ﬂuwmqm (No Sample) O O
0 ot 17.  sziunssavdnaasus (>= 2.5 lufu 3.0) O O
Automnatic titrator
O 0O 18.  dnw Piston Burettes O O
O O 19.  Function Rinsing and Dosing O O
O O 20.  szuuvedpuuargUnsnilsznay 0 O

vRB/aBILEALN |

uliv fiedioy wmaTulall $iin

DKSH Technoloay Limited

Delivering Growth

Service Engineer

- in Asia and Beyond

CAL-FM-R31-03: 20 Jul 2022



® Merieux AQ
NUthSClenceS Better Food. Better Health. Better World.

A Mérieux NutriSciences AsureQuality Joint Venture
Introduction to Merieux NutriSciences AQ

To all our Valued Customers,

Following Mérieux NutriSciences’ recent acquisition of Bureau Veritas’ Food Testing Activities*, we are
writing to inform you of an important change regarding BVAQ Lab (Thailand) Ltd. Effective 25 March
2025, the legal entity will be renamed “MNAQ Lab (Thailand) Ltd.” Or 8uiduiaaa Law ﬂi:mmimﬂ) Ealiry

During this transition period, you may continue to receive invoices and reportsfbearlng our current
company name and logo. However, please be assured that this is a temporary-@asure and we will be

updating our branding on all documents once the ISO/IEC 17025 accredit@ is updated.

and will trade as Mérieux NutriSciences / Merieux NutriSciences AQ.

All other details, such as our contact information, DBD business r @ation, and tax details, will be
updated. To ensure a seamless transition, we kindly request youx/@ssistance in updating our supplier

profile on your system to reflect our new company name. Plea us kn@‘%if you require any specific
documentation or information from us to facilitate this upda

N
We appreciate your continued partnership and look fo@to wor W|th y der our new company
name. Should you have any questions or if there argghy pomtsagou woul to discuss further at this

time, please do not hesitate to contact on\ edicat custorr)%b ervice representatives at

Kind regards, ,
g 4;5 6€‘>

7
> \§®
N o M\

O)Q
o

General Managq(\@hvailan&}\g\v
) SEN)

*As part.of t (;E)bal transaction, Mé@& NutriSciences will assume Bureau Veritas’ role in the joint venture with
AsureQ operating in Southeast ASia, working as trusted partners helping the food industry to make food

Sys Nsafer, healthier, and more sustainable. Further details of this joint venture, currently trading as BVAQ,
will becommunicated in the coming months.

About Mérieux NutriSciences:

At Mérieux NutriSciences, we leverage over 50 years of scientific and entrepreneurial expertise to answer food
industry needs. Today’s global challenges transform the way food is produced, marketed and consumed, which is
why we know our clients need more than reliable analytical results; they need practical and innovative solutions
that will contribute to make food systems safer, healthier and more sustainable. Present worldwide, we are more
than 100 accredited laboratories and a team of over 8,000 committed employees. We strongly believe that together,
we can create solutions to offer our planet: BETTER FOOD. BETTER HEALTH. BETTER WORLD. For more
information, visit

About AsureQuality:

AsureQuality offers the broadest range of food assurance services in New Zealand, supporting the food and primary
production sectors reaching global markets. New Zealand Government owned, and with over 100 years’
experience, AsureQuality has built a trusted reputation for delivering expert services and value for customers
across the entire food supply chain. For more information, visit

Mérieux NutriSciences
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NSC-TISI-TIS17025

CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Cert@q/ 24/2415
Site Calibration Qrﬁ‘ar No. 24060337
&
Customer Bureau Veritas AQ Lab (Thailand) Limited = ®
COM
= QS})O p (b
Place of Calibration  Incubation Room Q o\
N o)

Description Incubator &;.)&Q &b“) ('f/f)

Model IN110 Q\(\ \}0@1\ (\QSQ”
Serial No. D415.0797 &{5\ ?Q{QD o
ID.No. CHM000181 N G%‘Q’ AN
Date of Receipt Jun 24,2024 > 6&9 o g
Date of Calibration Jun 24, 202 Q\ > @S ) (\Q\

Environment N \? Q&b

Temperature ic_))l 22""%@5 o (Mag)> 252 “°C
Relative Humidity. o$¥(Min) 4@ %RH& ax) 585 %RH
N
Calibration Metp\@ ¢\()i\ S

o
WI-17 @ T ?érenoe thermometer w%)@ ced into the chamber and measurement was performed based on AS-2853.

%é@e temperature scale in us&t this laboratory is the International Temperature Scale of 1990.
9

°
Standard

1) Data Acquisition with Sensor Model 34972A S/N. MY49010059, Certificate No. QR24-0874, Calibrated by
Quality Reborn Co., Ltd.,, ONAC Calibration No. 0292. Due Date Apr 24, 2025.

This certificate is traceable to Sl unit.

Page 1 of 3

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the
unit of measurement realised at corresponding national standard laboratory.This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.
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NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Cerl@q/ 24/2415
Site Calibration Oré@r No. 24060337

Results (without adjustment)

a

&)
N

N

AL
NP
D 2
&i\eb Sl
SN O
°\5\° &}?P ition of th t laced
c\\@ ﬁ\OQ (+1-1} on&boye erence ermometers were place

o
%o) o ob
N S

1). Dimension (W x L x H) is 56 x 40 x 48 cm.

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval.

3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be located at the geometric center of the chamber.

Page 2 of 3
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NSC-TISI-TIS17025

CALIBRATION 0109

\‘\\\\
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CALIBRATION CERTIFICATE

Date of Issue Jun 28, 2024 Certh/ 24/2415
Site Calibration Qxé’ér No. 24060337
"\
Results (without adjustment) \\@
CalPoint | UUC | uuc Reference S@:ﬁy Uniformity | Uncertainty
Setting Reading Thermometer ~\>>° >
)
°c) (°c) (°c) (°c) A@io i(ocl )?Q (OC)\ +(°C)

> 3 CJ NO)
Position 1 0)3§@B 4;)36 (0(0
Position 2 .099 Q:]/

Position 3.\ 35.075@\

Posiljgsqt 35@13% ‘Qogb({(’

35.0 35.0 35.0 Posjtion 5 e@b’] 3 |2 0.253 0.30
¢ Position 6 \;} 34.988%’ .
5\()@\ Po th\g)% 3 3497\@\
Q|| e
- ) {\,‘5 9 bopdsition 9 3\%4.970
N 2R
The stability and umf@uo% was EQ@(}IH) ac \‘?n the measurement uncertainty stated.
The above resul valid x és}\v&ly %?ebratlon samples as mentioned in the report.
The reporte e@nded uncertalnty i &tl%t; on a standard uncertainty multiplied by a coverage factor k=2,

providin vel of confidence of q@)xamately 95%. The uncertainty evaluation has been carried out in
ac&c@nce with ONAC requirements.

D

APPROVED SIGNATORY :

— -
St et

4

Page 3 of 3



Degree Celsius

45,000
44.000
43.000
42.000
41.000
40.000
39.000
38.000
37.000
36.000
35.000
34,000
33.000
32.000
31.000
30.000
29.000
28.000
27.000
26.000
26,000

Model. IN110

Incubator

S/N. D415.0797

ID.No. CHM000181

Cert.No. 24/2415

—— Position-1

—— Position-2

— Position-3

—— Position-4

— Position-5

Position-6

——Position-7

——Position-8

——Position-9

13:00:07

13:10:07

13:20:07

13:30:07

13:40:07

Times

13:50:07

14:10:07

14:20:07
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CALIBRATION 0109
CALIBRATION CERTIFICATE
\
Date of Issue Jun 28, 2024 Cert @q/ 24/2418
Site Calibration Qr&é' No. 24060337
~&
Customer Bureau Veritas AQ Lab (Thailand) Limited ,\@
N
it : AN ™
Place of Calibration Incubation Room (ﬁ\ of’&
@(\ aqbo) (OCb
I 30 \p
Description Water Bath &b°$ N (]/
Model SC100 Q\(\ & e§°
- & ogE
erial No. 0152187501160414 |, Q) Q) o
ID.No CHM000205 "\&B P ADN
Date of Receipt Jun 24, 2024 &bﬁ 6% o% ’
Al ST My
Date of Calibration Jun 24, 202 @ 43(\
Environment &N NG
S e °\}Q -
Temperature 22% 252 C
g " ¢z( . 7
Relative Humidity. oo, Min) o> %RrH QMex) 585 %RH
o
Line Voltage 0\5\0 (Mi 272 V. (Max) 229.6 VAC

Q) d\gi\ S}?)
Calibratioxg)&od 3.’55

WI-18& @e reference thermometer %s placed into the chamber and measurement was performed based on AS-2853.
4\0)6§° The temperature scale in use at this laboratory is the International Temperature Scale of 1990.

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY49007789, Certificate No. QR24-0186, Calibrated by
Quality Reborn Co., Ltd., ONAC Calibration No. 0292. Due Date Jan 23, 2025.
This certificate is traceable to S| unit.

Page 1 of 3

-l """ "4
This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the
unit of measurement realised at corresponding national standard laboratory.This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.
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NSC-TISI-TIS17025
CALIBRATION 0109
CALIBRATION CERTIFICATE
Date of Issue Jun 28, 2024 Cert®(D 24/2418
Site Calibration Qr&br No. 24060337
&L
Results (without adjustment) @
Q\’
AN
N
DT 2
S5 I
o) D
N
TN w5 QS ““Oéggh :
%-O#RQ{\ S LR
>4 N
Q(\ 6%00,‘. Hi2 ‘@Q“‘
&;S \0\} : o\}’ v
e |
CQ) AN ”f\g% L
O g A N >
NN s
&g\ ags ALY
}é’% Q(Ps;siticm Sf ence thermometers were placed
°S° %‘5 O)O)C.s

Note. ‘(\@ ‘\Si\ xb
— o
¥ 5
2 2 @ Dimension (W x L x H) is 30 x 34 x 20 cm.
4\6§° 2). Stability - greatest one haif of difference between max peak and min peak of each reference probe

measured temperature obtained during the calibration interval.

3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be located at the geometric center of the chamber.
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NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Cert @(D 24/2418

Date of Issue Jun 28, 2024
Site Calibration Qré&' No. 24060337
>
Results (without adjustment) \\\
Cal Point uuc uuc Reference %@:‘ﬁy Uniformity | Uncertainty
Setting Reading Thermometer e Ne > ﬂr)
co | eo cc) o G 9 e | w9
Position 1 &4@0\ O)wa (O‘u
e & | a9
osition 2 &;@494 o (]/
445 445 445 Position é\ 44 491 \g\ 0.020 QSQO 0.043 0.13
, N\ N
Positio 2 4@ QO\OG
< 4
{’\im ns G\S!Qsoa o> >
S 7
& &

O\
The stability and uniformity was take&mgt\ﬁo acc%w@he meag«@nent uncertainty stated.

The above results are valid excl

for ca on sam éés mentioned in the report.

N
The reported expanded unc ty is b %bstan

ncertainty multiplied by a coverage factor k=2,
providing a level of copfj e of app‘réﬁmately Q@e uncertainty evaluation has been carried out in

accordance with OES@}qUifem%@ ) 02‘%03(\
& ag

2

APP O)‘SbSFGNATORY :

2

N

—_— I

S
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

W
SN
-~

CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Issue Date

Customer Name

Date of Received
Date of Calibration

Instrument Details

Calibration Method

: 29 February 2024

: Bureau Veritas AQ Lab (Thailand) Limited

Certificate No. : 24-0256-007
Work Order No. : 24/0256

(D
fxg

: 28 February 2024 Q’\,
: 28 February 2024 o

: Description  : Water Bath u)qb\o N
Manufacturer : Julabo @(\Q\ QS)o) (OQ)
Model : CORIO C %Q e (f/r)
Serial No. : 102890 Q\‘S o
ID No. . CH 52 70\)\? OQD(\QO
Resolution : ;@@ °C ‘Q}Q\ RAON
Location Q_ N °>

o aboratg@

SN

: This inst ér}%nt wafé@arated @g?h(i?ert standard thermometer into the liquid

bath ag%rdj,‘;]gt |brati0r@cedure CWI-T-11 in-house methods based on

E715- eappso 006)
y °> Q(\ o (QO
Environmental Cog,@mons : %S O)Q
D) 2 -
o)(\ Ternperature, \; ® Area Monitoring between 15°C to 40°C
cs&b& Humidityfb . Area Monitoring between 30%RH to 85%RH
0 Line Vol‘ri‘}ge . Area Monitoring 220 VAC + 10%

R

°
T:é%ability of Measurement :

Calibrated by

This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990.

Approved by :
Calibration Engineer

Asst. Laboratory Manager

LThis certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd.
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| CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Issue Date : 29 February 2024

Details of calibration

1. Reference Standards Instrument

Certificate No. : 24-0256-007
Work Order No. : 24/0256

~
Qv

Instrument Model Serial No. / ID No. Certiﬁcate(c{o\. Due Date
Y
Data Acguisition unit 34972A MY57006241 23—@%02 02 September 2024
Sensor type RTD Channel 106 to 110 QZSS; 150-002 02 September 2024
N

2. Certificate traceble

3. Condition of item ¢ Used @(\
4. Calibration site : On-site ‘;@
5. Result of Calibration : Without Adjus.’tmemr\&b @S
No
6. Evaluate Condition : Time Constant™\" : = o&%ur
Type of Cofiol ID Cont

Circul @Jmp valé%-%ed Circulate
fﬁg@g uquigb,agmsé“me ((%
(@e resul @ﬁed in thi

s fivto theos\t%‘%y state of Liquid Bath

7. Calibration note

QS_’: the)
8.5 Installation Di N “ A
. 2ENSOors Instaulation |agr%$§ L] (\ \O®
& B
D & oy
‘(\@ « NE
od DD
28 @ i1
oi)eob\" ) P mﬁh———-
B ’
e
i F st -

dia_i
N
&&rtificate refer to the condition of instrument on

: This certificate traceable to The Inter

Crystal Calibration Sales and Sa%i\

SEQZ\Mmute At Cal. point 445 °C

N

ter

q&\al System of Unit refer to

0., Ltd. %c alibration No. 0260
o)

Sb&(f?

(P
&

\
i | &
' | Liquid |
1,02 s ua| |
= =
l 1 1
I ! 1
: : =
T Cross View [5oem ]
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. S

N

CCS|

)

)

)

”/‘ffuln"‘\\‘ <) 9
NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 24-0256-007

Issue Date : 29 February 2024 Work Order No. : 24/0256
Result of Temperature Distribution and Performance Check (D
Table 1 : Reporting of Temperature Q

Z
Average Measured Temperature (°C) @ Sensor No. Q\(\ "
O\ Uncertainty

Calibration .
] (Sensor No.5 is REF) \f
point (°C) <
#1 #2 #3 H#4

#5 + (°0)

44.5 44.46 44.46 44.45 44.455\) 44.48 0.13

Table 2 : Reporting of Characterization Result B PN R
N
c%%ility z Qa\m Uniformity Overall variation

QD

Set point (°C) MAX MIN e o (0 7 c) °0)

R RV G
445 445 4.5 AR 445, A 0,0\ 0.05 0.07

S

0
Indicator Indicator Reading (*C) (\&3

Note : 4§)0) XN

Calibrateji e@‘% good condition and thi@por‘t customer request and accepted in certificate

The ref °§e sensor is preferably located of the center of bath

Theqkﬁasured temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and exclude" Loading effect (20% of Temp Uniformity) *

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible to
determine the temperature pattern or homosgeneity within the bath under steady state conditions.

Qverall Variation - The difference of the maximum and minimum measured temperatures througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

This result of calibration was found accurate as shown on date and place of calibration only.
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of approximately 95%.

—END-- PAGE 3/3
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NSC-TISI-TIS 17025

e, CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 24-0256-007

Issue Date : 29 February 2024 Work Order No. : 24/0256
Result of Temperature Distribution and Performance Check (D
Table 1 : Reporting of Temperature Q

Uncertainty

Z
Average Measured Temperature (°C) @ Sensor No. Q\(\
Calibration @r\

' (Sensor No.5 is REF) \
point (°C) <
#1 #2 #3 #4

#5 + (°C)

a4.5 44.46 44.46 44.45 44.455\} 44.48 0.13

Table 2 : Reporting of Characterization Result A~ @\oQo
Indicator Indicator Reading (°C) (\&B &@%ility z Q;\, Uniformity Overall variation
Set point (°C) MAX MIN \age A@ +(°Q) 7 (0 Q)
445 445 aas AR "aas, DT 0@ 005 0.07

Note : 4§’°) RN

Catibratege({%%good condition and thi@por‘c customer request and accepted in certificate

The rek oﬁe sensor is preferably located of the center of bath

Thf:}@asured temperature data readout by software "Benchlink Datalogger 3"

The guoted uncertainty include " Stability " and exclude" Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible to
determine the temperature pattern or homogeneity within the bath under steady state conditions.

Overall Variation - The difference of the maximum and minimum measured temperatures througout cbservation time

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

This result of calibration was found accurate as shown on date and place of calibration only.
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of approximately 95%.

—END-- PAGE 3/3
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BETAGRO
Instrument Name: Incubator
Manufacturer: Hettich
- #2 #4
Model: Hett Cube 400R
Serial No.: 0000166-03
erial No - peor 3
ID No.: B-IN-19 # gri?ev"—f!i-mﬂn oenter
Calibration Date. 2-Sep-24 o# 6 :% A
_— H <
Calibration by: AMARC [
— #5208 D
Certificate No.. 24-111504 o Cﬂ‘
, _— v
qafildan; 36£1°C = i
o S = W a )
INnEiERNL; +1°C (35.0-37.0°C) Q
R o — Figure: Example of seggor
installation. Ep_s@ps
HANNTLszEY @'\
O\
UUC Setting uuc Calibration | Uncertainty | Position | Actual temp. | Error [E=§1- 1| E+U E-U LNt MPE [ExU] =
Reading | point [TS] U [Tal (°C) obfq,\ £1.0°C
\) N\,
C) (°C) {°C) (°C) o)gb\° c) @, ’b (°C) (°C) Pass / Fail
I &
1 ss.ooré\ 03&5\& o.'i)b 0.33 Pass
2 %& : . -0.20 P
Q‘%‘ S&% qy} ass
3 \({bB.US @ 0.08 n\(\}, 0.41 -0.25 Pass
N @\ 4
4 Q\:\ 36.%{:0, O‘Oﬁv 0.41 0.25 Pass
35.80 35.80 36.00 0.33 ({h q\eﬁl @\@ 0.52 -0.14 Pass
c\\ﬁ G 10 7 °O‘IO 0.43 -0.23 P
6% . \gy : 3 ; 2 : ass
g N T*36.12 A 4 -0.21 P
f\g\ Lo 36 r\(§\ 0.12 0.45 0.2 ass
&{Q) &:‘? 3\5"@5 -0.01 0.32 -0.34 Pass
SRS -
Q) 2 c:Q; gbﬁ o\\‘;,z%m 0.07 0.40 0.26 Pass
HanagaLLity 5 Incubator mmsmlﬁmu‘lﬁ'u@mm (-65 \9\0
o N\
& o
RN @ R |
Error o)q rrection \i%%m-m'amﬁlob%uuc Setting - [TS] Fnannsldauiieensuls
S}") Error x (-1) ‘;)S\-’
o > : o a :
(0, 5 ¢c) ( (o) cc)
Min a\° -0.01 0.0 35.0 34.8
-0.20
Max 0.19 -0.2 37.0 36.6
4291391914389 Incubator Aeesdildagluds 34,8 - 36.6 °C
G tmT 43
DateZSUCTZﬂZf, .......... Dateiqoe—ri@?4 Date....... ZQUCTZUH .......

o

FS-BSCSP-LAB-009/ Rev.01 / Tufitlsduld 16 Jan 2023
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ASIA MEDICAL AND ot I ’J'r,’

A M A R‘ : AGRICULTURAL LABORATORY SN
AND RESEARCH CENTER *\\_\:// %
i%m |
Tor” AN .
r,f“i“\\\ A
NSC-TISI-TIS17025
CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 1of 3
Certificate No. : 24111504

Sample Code : 24-44664-025

Customer Betagro Science Center Co., Ltd.

Location of Calibration Betagro Science Center Co., Ltd.

~N
Qv

(Incubate)
&
Equipment Temperature controlled enclosures (Incubator) (\@
Manufacturer HETTICH Model %@ttcube 400 R
Serial No. 0000166-03 ID No. Q: B-IN-19

Date of Receipt

02 September 2024

02 September 2024

Date of Cahb::g@n :

o)e8° & &

N}g?n %’Q °c %Mlmmum 24:3 Y@
% ")

Z@ax;mum ‘%5 9 Minimum 51.0 %

Condition of Calibration
1. Environment 1.1 Ambient temperature

1.2 Relative humidity

1.3 Line voltage supplied & Ma)urr{o@\ 229. QSQEAC ; Minimum 2257 VAC
2. Calibration method @(\Q\ p \°
TLAS-G-20: Guidelines for calibration and checks of t rature g@led enﬁﬁa\
3. Reference standard instrument &;SQ 6&’% °§
Instrument ID No. Q\ > @S }(\Q\ Certificate No. Due Date
Data Acquisition With Sensor 24-040190 03 April 2025

LB a%\h (RTD-13QF RTD55RTB-227)
({b %\)@ 5

7
4. This certificate is traceable to %nternatia&@l system@nit (S! Unit).
o

(RTD-Pt100)

The measurement is tracea Asia M land A%S@gltural Laboratory and Research Center Public Company Limited.

5. This result of calibrati Qas fou Curate a wn on date and place of calibration only.
Q

6. Condition of caho% % n item Nom*fgogb
@

20
&

Calibrated by Approved by

Scientist Signed for Director

Issue date 06 September 2024

The uncertainties are for a confidence probability of approximately 95%.
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of acereditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding national standards laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).

FM-CL-114 Rev.01 Effective Date. 15/10/21



AND RESEARCH CENTER

ASIA MEDICAL AND
AGRICULTURAL LABORATORY

NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 2 of 3

Certificate No. : 24-111504

Sample Code ; 24-44664-025

|

Resolution 041 °g

1. Reporting of Temperature \

N
Calibration uuc uuc* Measured temperature at each positions (°C) 4}’\) Uncertainty Coverage
O\
point (°C) |setting (°C)|reading (°C)] #1 #2 #3 #4 #5 #6 #7 # 8(.\({\# gt + (°C) factor k
[{
36 35.8 35.8 36.00| 36.13 | 36.08 | 36.08| 36.19 | 36.10 36.12r éﬁ.ibb 36.07 0.33 2.00
N
k4
2. Characterization results SQ
NS
Calibration point (°C) Stability  (°C) U@wity (:’)C)(),) Overall variation (°C)
A
k> ‘() v
36 0.23 0.18 O 0.63
<& S P
o
Notes Z@ &) (f//)
AN H H 1 &B S
UUC* = Unit Under Calibration ~ Q QSQD
Q N\
SR RS

FM-CL-018

Rev.09 Effective Date. 15/10/21



A M A R C ASRICLTUARL A BoRATORY W,
AND RESEARCH CENTER §\\\__/_}/z;

NSC-SI—TIUZS
CALIBRATION 0152
REPORT OF CALIBRATION Page 3of 3
Certificate No. : 24111504
Sample Code : 24-44664-025

R — . e Rl N— L

Notes
1. Sensor installation locations e
1.1 All sensors at any corners or walls should be positioned Qq/
5 cm (a x b x ¢) from the wall. A Cu#1 > #3

(\Q # 9R$fA/—~ [~ Geometric center

@ #6,T #8

1.2 The reference sensor is preferably located of the geometric center

of the chamber.

H Q\' T T
2. Interior dimensions approx of chamber : ol !
BT #5L we _ w7 D
W = 50 cm; D= 60 cm;H= 90 cm o ’L/Ci
3 il
3. Airvalve or fresh air level . Off R) qb\o X . “
a

4. Fanlevel : N/A @‘\ s % —
5. The quoted uncertainty includes" Stability of chamber and foading)@ct (/;,)") re: Example of sensor

in chamber at 20% of uniformity ". (\4}: @‘\5 oQo installation Positions
6. Uniformity - the maximum difference of measured tempe’r&%res atﬁl},@\eﬁsors arcli@}e measured temperature at the reference

location which are observed at the same time. (\éb °Q;@ 174 Q‘,\

7. Stability - one-half of the greatest maximum diffe@:e of m aa;wed temperatures at any one sensor.
8. Overall variation - the difference of the ms&@m and}h%g"a}mmum m ed temperatures throughout observation time.
9. UUC*reading - the average reading of inel] ting d at forrry%i% integral part of the enclosure.
10. Calibration results without adjustmen >
SR °\>

A 2% &@‘\@

N

The result expanded uncertainty of measurem is stated ag tandard u%(ﬁ}ﬂty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds
to a coverage probability of approximatel "The standalﬂ—\%ertainty of @s)as rement has been determined in accordance with UKAS M3003

Q&g)o) (;)bob - End of Report -
S ¢
AN
D

rev.uy Effective Date. 15/10/21
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BETAGRO
Instrument Name:  Water bath
Manufacturer: Julabo
Model; ED /
P
Serial No.: 10133832 ¢
ID No.: B-WB-05 1 - 2
Calibration Date. 3-Sep-24 % //:’/) . e ~——-7
Calibration by: AAN. % ),/J
Certificate No.: 24TM1300 Feomt
Temp Aecept.: 44.56 +0.2°C (44.3 - 44.7 °C) \
Hamilszifiu . Q
uuc Calibration Uncertainty Position Actual temp. | Error [E=Ta-Ts] E+U \OE U \nouat MPE [ExU] =z0.2°C
UUC Setting QL
Reading point [TS] U] @(\
(“C) (°c) ec) {c) {°c) ¢c) ¥C) °c) Pass / Fail
N
‘Zx\ 0.15 0.15 P
1 44,497 -0.00 ; -0. ass
=
2 44 486 B ‘(flsg } fbjtl -0.16 Pass
4510 45.10 44.50 015 3 44.493 \Q 007 oPN\014 H,0.16 Pass
[o% L
Q D
4 44 4:?&&\ fo.ng’o) 0(1‘5’) 018 Pass
N v
5 LT3 @27 N .12 -0.18 Pass
HANTARUITIL L3ae Water bath aranzaldanld nndusds @(\\\ ¢© i o$\
(\&B & ANk .
Error Correction Fang A Setting Ggfot@) dosms i auiieensuls
Error x (-1) AN & (g\ o\ Vo (i\°>
5 (°c (Yo i}@ 2 (c)
) ) &{\) o@(} <
Min -0.03 00 ~D3 “’&@ = <Q°,‘> 449
N mgb (] &}’ Oﬁé\@
Max 0.00 ‘ 0.0 2 44.7 A 3 (\\o 45,3
BHNNTVNUIBUATES Water bath ﬁﬂﬂw@%@q’twﬁw ~ 453 ’C)&g)o)&
Sg)}\ 55
2® N
>
HAmYin Hman Ha!
BatS i 240[‘7‘2”24 ,,,,,,,, Date........ 2 LOCTZUZ& ............ Date...oiiviias 7“5 DCT . Zuzl" ............

FS-BSCSP-LAB-009/ Rev.01/ Tuiaduld 16 Jan 2023
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration cert.No: 24tm1300

Page: 10f3
3P
Equipment : Water Bath (\6
&
Manufacturer : Julabo @
Q\’
Model : ED
N
05@
Serial No. : 10133832 S
erial No 9 qb\})o %&\ (),)
Q\ o )y q)
ID No. : B-WB-OS@ o)eb (O
&Q 2 <’)

Submitted by : Bqt{@ro Sclen(ag\?éenter Canltd.

Q

3

Q\(\%
Location : eéj‘? (No.1
NS “%’
o\ﬁ)
Received Order£\P 02 Se ber 2024
Calibration Dafe: o) 03 SBptember 2024
Amblent peratu & @+ 10)°C
Relati midity, o950 +30)%
ob"& Q\ S
%\@:ratedab{g\ ob&g‘) Tawatchai Pama
o)
N Q;O
o$® Approved by :
\o —_ [

()
()
(v)
Issue Date : 18 September 2024

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.




Equipment : Water Bath Cert. No.: 24TM1300
Condition As-Received : Used Item Page: 20of 3
Reference : 2409-00020C-1
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90. (D
Condition of this result of calibration %Q
1. Reference standard instrument:- &

Instrument Serial No. Cert. No. Traceable Date
1 ) Data Acquisition MY49023932  24LM119 TPA \ZQJ)JUI 2025
2. This certificate is valid only to the item calibrated on date and place of calin.
3. This certification is traceable to the International System of Unit. N
Remark : TPA : Technology Promotion Association ( Thailand - {;@@r\\ )
Result of Calibration :- (*) Without Adjustment o) e8° ﬁ&\a)
Function of UUC* : Temperature Source (\Q\ QS{,) >
Heat transfer medium used :  Water o)&(\\@ &§)°’ q(,)(o
Environmer\&{l;“ @‘\\%C Voltage Supply
(C) [ ABRH) I ot )
Beginning of Calibration 23 AV 682 @] 220
Finished of Calibration 23 A\ a3y > | 221
PR AN
Qg;%\;ﬁion_ s Ref. Std.
™ ID No.:
O 5§m k}‘\ 70RC207
1 S(eef) &;{o 2 XV |, o 70RC208
ref. : TR
4 o o8 QK 70RC209
& o\ 7 4 70RC352
NI Rre
o) 5(ref. 70RC353
AN 056, ifet)
J o °b
‘s ont °b
O =
Ao



Equipment : Water Bath Cert. No.: 24TM1300

Condition As-Received : Used Item Page: 30of 3
Reference : 2409-00020C-1
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) .
: : . — Uncertainty
point Setting Reading Position a\
(°C) (°C) (6 ) 1 2 3 4 {5 \(ref.) (£°C)
44.5 45.1 451 44.497 44.486 44.493 44.473\% 44,473 0.15
— A
Calibration |\, cormity | stabitity |CCVera9e R
point Factor \
(°Cc) () |(r°c) k Q
445 0.048 0.022 2 05@‘5
Average® : The average of 30 values in each position. ) N 2. ”’)
Uniformity : The maximum difference of measured temperatures &Eggy nd

sens the measured temperature
at the reference location which are observed at the same tiﬂ‘i\@ﬁ“ as clcg%%ba% obsgggn time as possible
to determine the temperature pattern or homogeneity within&@ chamber Gnder steaﬁw tate conditions.
Stability : One-half of the greatest maximum differencm&]"ﬁneasur mperaggébat any one probe.

UUC* : Unit Under Calibration B\ - NS \

Note : The reported uncertainty of measuremen(t\&& includ@‘ﬁtabili r@?xcluded uniformity.

The reported uncertainty of measuren}%ﬁi(\\uas ba n a stapdéard uncertainty multiplied by a
coverage factor k, providing a level of nce of o‘itimate\gé %.
o et . provc a el of ck@shon g aBSRIIG8 %

({Qj \? -00 -Q&B

N o) XY Q>
O 2@}0 S
S OQ ~N o (\\D@
03@‘ %@ S
c-\@ A& 056?’
&;’& SEN
N S



