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ANALYTICAL BALANCE
Model : MS204TS/00

Serial No. : B904136539

A-1



gl oS METTLER TOLEDO

Mettier-Toledo (Thailand) Ltd.
846/4 - 8465 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+662 723 0382
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062
. u .
Accuracy Calibration Certificate
Customer
Compary: EASTERN THAI CONSULTING 1992 CO., LTD.
Address: 683 Moo 11, Sukhaphiban 8 Rd., Nong Kham
City: Sriracha Contact Sasiporn Nakin
Zip/ Postal: 20230 -
Stata / F Chonburi

orterhunter | ARARA

033263007

Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: MS204TS/00 Assst Number: LABE 05/4
Serfal No.: B904136539 Terminal Model: N/A
Bullding: L Y Te | Seriaf No.: NiA
> Floor: L T | Asset No.: NIA
N Room Balance

Max. Capacity Readability (d)

| 2209 | 0.0001 g

Procedure
Calibration Guideline: EURAMET ¢g-18 v. 4.0 (11/2015) B
METTLER TOLEDO Work Instruction: CPW002/20 .

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was nol modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific callbration conditions.

Temperature

I As Found | Slart: 25.6 °C End: 25.2 °C Start: 50.5 % End:44.6 % |

As Found Callbration Date: 06-Feb-2023 Calibrator: \

As Left Calibration Date: NIA _ ¥

Issue Date: 07-Feb-2023 Thiraphong Salanoi
Approved Signatory:

el

Technical Manager / Head of Calibration Center

—
)

Sofwars Version: 1.23.1.5¢ ©METTLER TOLEDO Page 1 of §

Repor Version: 2.16.32 This Is an origlnal document and may not be partislly 1eproduced withoul the

Form Number: F103C writtan of the issulng Y-

Calibration Certificate ID
TH2069-014-020623-ACC-TH

METTLER TOLEDO service

Measurement Results
Repeatability
Test Load: 100 g
ound O As Found
1 100.0002 g NIA & hsLeft 1 (Tesl Point)
2 100.0002 g N/A 256; ;
3 100.0001 g N/A N e »2
4 100.0002 g N/A % 3d! ,
5 100.0002 g N/A oo —2d:
6 100.0001 g N/A | sl / ' \ 3
7 100.0002 g N/A ) i f \ "
8 100.0002 g | N/A q [ 1A !
9 | 100.0001 g ' NIA ! = i
10 | 100.0002 g | N/A | e I
8§ v \ s 4
Standard ¢
| o ‘ 0.00005g NA e
o~ vy
]
The "d" in Lhe graph represents lhe readabliity of the range/Interval in which the
test was performed.
The results of Lhis graph are based upon the absolute values of the differences
from the mean valua.
Eccentricity
Test Load: 100 g
Position As Found As Left afs
| 1 100.0002 g N/A i
| -1d -1d
2 100.0002 g N/A
3 100,0001 g NiA e
4 100.0001 g N/A e
5 100.0001 g N/A 0d -1d
w = — 2)s
mum
| Deviaton 0.0001 g NA AsFound
The "d" in the gra;;h represents the readability of the range/interval in which
the lest was performed.
Saftware Version: 1.23.1.54 ©METTLER TOLEDO Page2of 5
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Error of Indication

As Found

1 0.0000 g 0.0000 g 0.0000g 0.41mg 2
2 0.0100 g 0.0100 g 0.0000 g 0.13 mg 2
3 0.0500 g 0.0500g 0.0000g 0.13 mg 2
4 0.1000 g 0.0999 g -0.0001 g 0.13mg 2
5 1.0000 g 0.9999 g -0.0001g 0.13mg 2
6 5.0000 g 4.9999 g -0.0001g 0.13mg 2
7 10.0000 g 9.9999 g -0.0001 g 0.14 mg 2
8 50.0000 g 50.0001 g 0.0001 g 0.17 mg 2
9 100.0001 g 100.0002 g 0.0001 g 0.24 mg 2
10 150.0001 g 150.0002 g 0.0001 g 0.34 mg 2
11 200.0001 g 200.0002 g 0.0001g 0.39 mg 2
A S =" ——————F———— - S o5 PR
| " As Found
' !
o3 .i. .......... _'
1 @ Asleft
€ o2
£
3 i i For improved leglbility of the graphlcs
E only increasing measurement points
5 i are shown and measurement points
‘g‘ | close to zero are not displayed.
£ 02 !
B4
e
] 50 100 150 200
Calibration Points {g]
The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor & — which can be larger than 2 according to EURAMET cg-18. The value of the measurand fies within the assigned range
of values with a probability of approximately 95 %.
The user is responsible for maintaining environmental conditions and the seltings of the weighing instrument when it was calibrated.
Test Equipment

All weighl

ghts used for metr

testing are ble to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Welght Set 1: OIML E2
Weight Set No.: Ws28 Date of Issue: 01-Apr-2022
Certificate Number: 178498 Calibration Due Date: _17_$ep-2023 o
Thermo Hygrometer
Equipment No.: IN306 Date of Issue: 10-Jan-2023
Certificate Number: 23H4 Calibration Due Date: 03-Jan-2024

|

- \ |

Software Verslon: 1.23.1.54
Report Verslon: 2,16 32
Form Number: F103C

St
© METTLER TOLEDO Page 3of5
This is an original document and may nol be parllally repreduced wilhout the

written permission of the issting callbration laboratory.
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TH2069-014-020623-ACC-TH

METTLER TOLEDO Gervice

Remarks

FACT adj furctionali ivated
Equipment condition: Good
Next calibration accarding to customer's procedure

Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibratior certificate are not parl of the accredited calibration.

Software Vierslor: 1.23.1.5¢ ©METTLER TOLEDO Page 4 of 5
Report Verslon: 2.16,32 This is an originai document and may not be partlally reproduced without the
Form Number: F103C written of lhe issulng
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Callbration Certificate ID APy P . o
TH2069-014-020623-ACC-TH METTLER TOLEDO 550 :Hzosg-o14-t::n§za::icc-THcemﬁ“m METTI'ER TOI'EDO :C:i\,f
GWP® Certificate

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncerlainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-106/K
Temperature range on site for the ion of the m ment uncertainty in use: 5K _ e

Linearization of Uncertainty Equation

Range

As Found AsLeft

Uy = 0.13 mg + 0.00625 mglg - R

To optimize the stability of the finearization, besides of the zero load only increasing measurerment poinis with 2 test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

P-

Absolute and Relati t Uncertainty In Use for Varlous Net Indications (Examples)
A i i As As
0.0220g 0.13mg 0.59% NIA N/A Found Left
0.2200g 0.13mg 0.060% N/A N/A
220009 0.14 mg 0.0065% N/A N/A |
22,0000 g 0.27 mg 0.0012% N/A N/A ] g : o
s 5 = oooss-;., = ! . J| The weighing device meets the given The weighing device meets the given
. process requirements. process requirements.
‘T ina
! Tests Performed: [] AsFound 7] Asleft [>'] No adjustmentsimodifications made. As Left results
? | B z B Jpmsemaressins S— = a correspond to As Found.
z z
£ 5 o0 L S
g £ .
= IR Process Requirements
e PR n o
3, et g Weighing Tolerance: 1% ] Smallest Net Weight: 1.0000 g Safety Factor: 2
2 I ) " T o—
5 50 75 100 olunm goot 00! 01 1 10 100 1000 Safe Welghing Range
Welghing Range (%) Reading (g]
As Found As Left
S |
/ |
i Woighing Toloranca v.;l
Sl Safe To Welgh !
T e
00007 001266 9 g
Roadabiity S el Weore
Woigh!
While the values in this graph reflact the actual reslts, the curves are simply a visual representation. This graph reflects As Lefl lesting, mless only As Found
was performed
% D)
Il e \_) -
\\._.J‘
Software Version: 1,23.1.54 ©METTLER TOLEDO Page § of 5
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TH2069-014-020623-ACC-TH

GWP® Certificate

VI TGN BWhLLIW LitGt Vi

>
(&)

Minimum Weight

As Found Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors

Safety Factor

| Tolerance 1 2 3 5 10 |
01% 0.12729g 025618 g 038672 g 0.65284 g 134917 g

’N 02% 0.06344 012728 g 0.19153 g 032124 g 065284 g .

| os% 0.02533¢g 0.05072 g 0.07616 g 0127299 0256180 |

‘ % | 001266g 002533 g 0.03802g 0.06344 g 0127299 |

2% | _ ooos:ag 1 oouzeeg 001899 g 0.03167 g 0.06344 g ‘i

i s% |  ooossag 0.00506 g 0.00759 0.01266 g 002533 g

« Pass: The determined minimum weight meets the requirement far the smallest net welght.

As Left Minimum Welght Table

& Minimum weights for different waighing tolerances and safety factors

Safety Factor
1 2 3 5 10
0.1% 0.12729g D.25618 g 0.38672g 0.65284 g 134917 g
| 02% 0.06344 g 0.12729g 0.19153g 0.32124g 0.65284 g
0.5% 0.02533 g 0.05072 g 0.07618 g 0.12729g 0.25618 g
1% 0.01266 g 0.02533 g 0.03802 g 0.06344 g 0.12729g
2% 0.00633 g 0.01266 g 0.01899 g 0.03167 g 0.06344 g i
5% 0.00253 g 0.00506 g 0.00759 g 0.01266 g 0.02533 g |
J Pass: The determined minlmum weight meets the requirement for the smallest net weight.
At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
1/3, 1/5, or 1110 of the required tolerance. The values are caiculated with k = 2 and based on the linear formula of the measurement uncertainty
of the weighing device in use.
The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
untll test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive
measure to apply for future measurements.
Notes on minimum welght values In above table:
1. IF"N/A” is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.
Softwara Version: 123,154 ©METTLER TOLEDO Page 2 of 4
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TH2069-014-020623-ACC-TH

GWP® Certificate

MEIILER TULEDO Sofvice

Measurement Results

Results Summary
Repeatability Eccentricity r of Indication
As Found v v v
As Left N v v
v/ =Passed
K =Failed
4\, = Safety Faclor not met
Repeatability
TestLoad: 100 g

Teleran:

ce

Control Limit

0.1% 0.00050 g
0.2% 0.00100 g
05% 0.00250 g
1% 0.00500 g |
_ 2% 0.01000 g
| 5% 0.02500 g

As Found
Std. Devialion

Result

0.00005 g

Std. Deviation

0.00005 g

As Left

Resuit

SNANENANANEN

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding contro! limit

Eccentricity

Test Load: 100g

Tolerance

Control Limit

0.1% 0.0500 g

0.2% 0.1000 g

0.5% 0.2500 g

1% 0.5000 g

. 2% 1.0000 g
| 5% 250009 |

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.

As Found

Deviation

0.0001 g

0.0001g

Result

Software Verslo: 1.23.1.54
Report Veraion: 2.16.32
Form Number: F103C

This is an original document and may not be partially reproduced without the

@®METTLER TOLEDO

writlen permission of the Issuing callbralion laboralory.
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Attachment to Calibration Certificate:
TH2069-014-020623-ACC-TH

METILER TULEDU

GWP® Certificate
Error of Indication
As Found
Control limits for various weighing tolerances
Reference Value 0.1% 0.2% 0.5% 1% 2% 5%
! 0.0000 g 0.0000 g N/A N/A N/A N/A N/A | N/A
50.0000 g 0.0001g 0.0250¢g 0.0500 g 0.1250g 0.2500 g 0.5000 g I 1.2500 g
# 100.0001g | 0.0001 g 0.0500 g 0.1000g 0.2500 g i 0.5000 g 1.0000 g l 2.5000g
| 150.0001g 0.0001 g 0.0750g 0.1500 g 0.3750 g | o7s00g | 1.5000g | 3.7500g |
l_ 200.0001 g 0.0001g 0.1000 g 0.2000 g 0.5000g | 1.0000g 2.0000g | 5.0000g |
- T =
i v |l v | v | v | ¥ | ¥
As Left

Reference Value 0.2% 0.5%

1%

Contro! limits for various weighing tolerances

2% 5%

0.0000 g 0.0000 g N/A N/A N/A N/A N/A NA

50,0000 g 0.0001g | 002509 | 0.0500g | 0.4250g | 0.2500g | 0.5000g | 1.25009 |
[ 100.0001g | 00001g | 0.0500g | 0.4000g | 0.2500g | 050009 | 1.0000g 2,5000 g_‘
l 15000019 | 0.0001g | 00750g | 0.1500g | 037509 | 075009 | 1.5000g | 3.7500g

200.0001 g 0.0001 g 0.1000 g 92000 g 0_.5000 ] | 1.0000 9
| v

Re v | S

2.0000g 5.00009

Y4 | 4

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control

imit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

o)
|
(@)
—
D)
Sofware Verslon: 1,23.1.54 ©METTLER TOLEDO Page 4 of 4
Report Version: 2.16.32 This is an original document and may not ba panlally reproduced without the
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BAROMETER
Equipment : Analog Barometer

ID No. / Tag No.: BM001/41
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WII} MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD 2 <

3 B
214 Bangwaek Rd. Bangpai Bangkae Bangkok 10160 B
| Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http:/fwww.mit.in.th

NSCTIORTIS 17025
CALEBRATION £052

L ]
A . o
h CALIBRATION CERTIFICATE
E ¥ Certificate No. : L202305085-002
Date Issued : 16-May-23
Customer : Eastern Thai Consulting 1992 Co., Ltd.

683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230

Equipment : Analog Barometer
Manufacturer : Barigo

Model i -

Serial No. e

ID No./Tag No. : BMO001/41

Date Received : 11-May-23

Date Calibrated : 15-May-23
Calibrated by : Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

Fn-house method : CP-21 base on DKD-R 6-1: Edition 3 2014,

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

to the International System of Units (SI).

Result of Calibration
The reparted uncertainty of measurement was based on standard uncertainty multiplied by a

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

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

the Miracle International Technology Company Limited.

CERTIFIED|
I ('\\( : !iPagel()fZ

1)

| AT

o
Approved by: 1283w Ug"l”ad[
( Mr. Sarayuth Tochua)

Certificate No : L202305085-002
Environment Ambient Temperature : (25x£2)°C
Relative Humidity : (50 = 15)%RH
STD Reading UUC Reading (mbai)  UUC Reading (mbar) UUC Error Uncertainty
mbar Before Adjusted After Adjusted mbar + mbar
990.00 990.0 - 0.00 0.61
1000.00 1000.0 - 0,00 0.61
1010.00 1010.0 - 0.00 0.61
1020.00 1020.0 - 0.00 061
1030.00 1030.0 - 0.00 0.61

STD =Standard

UUC = Unit Under Calibration

Calibrated condition : Pressure Medium
Mounting Position
Reference Level

Conversion Factor

Description of UUC : Range
Calibration Range

Scale Interval

Resolution

Condition As-Received : Used Item

Air : Density = |.19 kg/m® @ 20°C, 1 bar
Vertical
at center of its dial

Multiply by 1.0 E+02 - Pa unit

990 - 1030 mbar Absolute
990 - 1030 mbar Absolute

1 mbar

0.5 mbar Absolute

The measurment results and statemnents of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceability :

The International System of Units (SI) through

iRPC Certificate No. CL1-P220104 for Reference Pressure Manitor Serial No. 1598, Due 11-Nov-23

End of Certificate

Page 2 of 2




Hot Air Oven
Model : UFE 500

Serial No. : G511.0182
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

AMARC|

CERTIFICATE OF CALIBRATION

Customer EASTERN THAI CONSULTING 1992 CO., LTD

683 Moo 11, Sukhapiban 8 Rd.. Nongkham,
Sriracha, Chonburi 20230

Location of Calibration EASTERN THAI CONSULTING 1992 CO., LTD.

(Hot Lab)
Equipment Temperature controlled enclosures (Hot air oven)
Manufacturer Memmert Model
Serial No. G511.0182 ID No. 3
Date of Receipt 20 January 2023 Date of Calibration

Condition of Cafibration

1. Environment 11 Ambient temperature Maximum 27.9
1.2 Relative humidity Maximum 50.9
+ Maximum 221.9

1.3 Line voltage supplied

8. Calibration method

I
8 TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.

3. Reference standard instrument
D No.
LB-DA-11 (RTD-138 to RTD-146)

\nstrument
Data Acquisition With Sensor

(RTD-Pt100)

4. This certificate is traceable to the international system of unit (S1 Unit).

The measurernent is traceable to Asia Medical and Agricultu

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

6. Condition of calibration item Normal

Mr. Sarawoot Thammo Approved by

Calibrated by
Scientist

Issue date 24 January 2023

The uncertainties are for a confidence probability of approximately 95%
bove calibrated item and was found

Certificate No.

22-040309

aecurate as shown on date and place of calibration only

L1y

AN

THA

X
= e I
S — ARNA | s
il (“3 QGISIE‘L‘}QICAL AND
L !5 - LTURAL LABORAT
Ay f—atl A8 1 ANDHESFARCLHLCEBI?TEnHORV

e

N

K

T LN
“rafy o™ THAILAND
NSC-TISI-TIS17025 o, S
CALIBRATION 0152 i
: v NSC-TISKTIS17025
Page 10f3 ) CALIBRATION 0152
Certificate No. : 23-006679 REPORT OF CALIBRATION Page 2013
sample Code : 23-02820-002 Ceriificaie No. = 23-008679
Satnple Code - 23-02820-002
Results of Calibration
Resalution 05 °C
1. Reporting of Temperature
librati 3 . l
Calibration wWic uuc tMeasured temperature at each nositions (°C) Uncertainty Coverage
B e i
point (°C) | setting (°C) |readin ey #1 #2 #
UFE 500 9 3 | #a | #5 | 26 | #7 | #8 | #e™ | £ O factor k
104
P 103.5 103.5 104.10 | 104.08| 103.87 103.69|104.08|104.08 103.96 104.01| 103.84 0.47 ' 2.00
20 January 2023 2. Characterization results
TRT e o
Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation (°C)
°C Minimurmi 253 °C 104.0 0.08 0.32
! E 0.38
% ¢ Minimum 385 %
Notes
VAC Minimum 218.5 VAC ’
ULIC* = Unit Under Calibration w-")
s
/
Due Date
21 April 2023

ral Laboratary and Research Center Public Company Limited.

place of calibration only.

,

{Mr, Somchai Mgampunt)

signed for Director

The calibration resull is applied only Lo the al

This Certificate is issued in accordance with the conditions of aces

laboratory and ils traceability 10 recognized national standards and to Lhe unit of measurement realize

reproduced other than in full except with the prior written approval of the Asi

reditation granted by the Thai Laboratory accreditation scheme whi v L0 x
d at lhe corresponding national standards laboratory Thi

2 Medical and Agricultural Laboratory and Research Cent

Frem

is certificate may not be

ich s i

er Public Company Limiled {(AMARC)

TEL 02-516-2422

FAX 02-516-6949
Rev O1

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

CONTACTENMAR C.CO.1

WWW.AMARC.CO.1
Elfective Date 15/10/2

TEL 02-516-2422
FAX 02-516-6949

Rou NG

361 501 Ladpran 122, Ladprao Road,
Phiabphla, Wang Thonglang, Bangkok 10310

EM.S1 MR

CONTACT@AMARC.CO.TH

WWW.AMARC,CO.TH
Efferrive Nata 15/10/21
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ASIA MEDICAL AND. SN
A M A R ‘ : AGRICULTURAL LABORATORY *\\..__\-____.{/_/’-.
AND RESEARCH CENTER M
TS
TN FALR
Wl
NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 3of3
Certificate No. : ~ ~  23-D06679
Sample Code : 23-02820-002
Results of Calibration
Notes (
#a
1. Sensor installation locations P
11 All sensors at any corners or walls should be positioned
] [
5 om (a x b x ¢) from the wall. #1 #3
DF‘II - Ceamransic cvnter
1.2 The reference sensor is preferably located of the geometric center #%¢
[}
of the chamber. H Fiifha [ 8,
I
2. Interior dimensions approx of chamber : :
w5 _wz _ J#T b
W= 56 cm; D= 40 cm; H= 48 c¢m = cl
. . "’
3. Air valve or fresh air level = Off - - /t;
4. Fanlevel : Open W
5. The quoted uncertainty includes® Stability of chamber and loading effect Figure: Example of sensor
in chamber at 20% of uniformity ". installation_Positions

6. Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference
) lacation which are observed at the same time.
—7. Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

8. Overall variation - the difference of the maximum and the minimurm measured temperatures throughout observation time.

9. UUC*reading - the average reading of indicating device that forms the integral part of the enclosure.

10, Calibration results without adjustment.

The result expanded uncertaintty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds

toa probability of il 95% The standard uncertainty of meaturement has boon determined in accordance with UKAS M3003

- End of Report - o=,

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARLE.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-018 Rev 09 Effective Date 15/10/2}
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INDUCTIBELY COUPLED PLASMA SPECTROMETER
Model : Prodigy 7

Serial No. : P70177
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Uin nanmatade dvhed Svia

Application Define Company Limited

133318 auuvviasisg? unaduyd waduy? nqomvauas 10510

433/2318 Hatairath Road., Minburl Sub-district Minburl District , Bangkok 10510

Vs Tel: (66)64456 -5191 E-mall: supporii@ipdefine.ca.th : httpi:www.apdafine.ca.th
wwnlsedengifom 0105556032491
CERTIFICATE OF INSTRUMENT PERFORMANCE
INSTRUMENT: INDUCTIVELY COUPLED PLASMA SPECTROMETER
BRAND: Telendyne Leeman Labs
MQODEL: Prodigy 7
SERIAL NO. P70177
CUSTOMER: wi3iim Sy aeudans 1992 1fa
CHECKING: SPECTROMETER STATUS
Wavelentgh Accuracy check by use emission line of Hg Lamp
Mercury line 253.652 nm. Ok -
Plasma View (Dual View) .-
CMOS Detector check UK
Align View by Mn line 257.610 om. o
RF GENERATOR
Incident Power 1,200 £10 Watt  Reading =" 2. Watt Lo
SAMPLE INTRODUCTION
Plasma Torch, Injector, Spray chamber, Nebulizer Ok
Paristaltic pump & Tubing -
EXHUASTING & COOLING SYSTEM
Safly Interlock Switch (Door, Argon pressure, Water pressure) "'k .....
Cooling System, water flowrate & low pressure switch 0;(‘
Flowrate of Air blawer B
COMPUTER & SOFTWARE
Plasma Ignitation software & Analytical Software d"
ANALYTICAL TEST )
Full Frame Capture & Echellogram check DK .....
Calibration Cuve & QC Test DK
DATE : Dec 12, 2022

L

Mr. Somchai Chumyaung
Engineer Sign

PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY?

Customer: w3t Samiiiulne asudads 1992 $1ip Date: Dec 12,2022

S/N: P70177

Instrument: [CP-OES | Model: Prodigy 7

1. Gas Supply /Water Re-circulator/Exhaust Hood Check:

Gas system:

ArRALLNALTARREN TN

Leak inspected  ( »")No leak
Leak inspected (~ ) No leak
Leak inspected ¢ )Noleak

Argon Pressure: £ psi
Nitrogen Pressure: ~ psi
Oxygen Pressure: - pst

( ) Change camera purge gas Dehydrator ( 1 times /years )
Next time replacement  Checé =7 ol
Winuddnanwiuidiawed yo 1 8

Water Chiller: RF generator
flow rate 4.94_LPM
Temperature _2 <’C  ammasuguugd

Leak inspected (1) No leak ATIAREUANTIAIY

‘Water Chiller : Camera

(1) check water level and refill msageurzAnIUATFIAMN
IR
{,) change water  Waaudenin

Temperature ~27 °C  nrAsaugnunil

Exhaust Hood
Flowrate =79 © CFM ( system request > 150 )

47 TELEDYNE LEEVAN LABS
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DYME LEEMAN LABS
aulareyoulinox
PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY?7
Customer: 154w aaisu’ine aeudans 1992 $15a Date: Dec 12,2022 PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY?7
fusiment. ICB.OES | Model: Prodigy 7 S/ P70177 Customer: 159w Smiifu'ny neudads 1992 4170 Date: Dec 12, 2022
Instrument: ICP-OES [ Model: Prodigy 7 S/N: P70177
2. Computer & Software Check
3. Instrument Control
Status
Description Status
Interface Cable USB ( ) No broken ol Opitica! view position: AmAnausunkinLuAWARefluudszyNe
Software Version ol Hg Lamp Deltas
- - B 2 Y_-9 Ol
/) Operation function check : S
) Open /Save /Edit method L
N Axial seak positions X2725 Y1225 0
() Instrument Control ol¢
Radial peak positions XA154 Y1225 &
(J Sequence ol
Hglamp peak positions ~ X 2220 Y 262
() Full Frame Capture ( Echelle Mode) - =
- - Pl Control @ i CALIWA:
5 o aigmmont Tz W g - asma Con AMSRELNIINUNIqAUAZALIMANELN
Ole, (A Anto Start da
() Calibration Curve (4 Extinguish ok
ok, () RF power setting ol
() Re-Calculation T () Igniter glli
() Air Xnife
(.yPrint Report de ol
Torch Gas  ArmasumMmssrsuuLTan WAL
) Coo.ant /Plasma Flow control ol
(v) Aux Flow ol
(/) Nebulizer Flow ol
() Optimize sample introduction fimction ol
(v) Peristaltic pump control ol
() Auto sampler Control [
(1) Camera Support Module ol
) Diagnostic i

=By ‘ - Co
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"F TELEDYME LEEMAN LABS A'!i'h IEE-EDVEIEEEFPHI?N LABS
Luerpvhergyoulna- Boans Reiayuley
PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY7 PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY?7
Customer; 154n daufisu'lny Agudnas 1992 SR Date: Dec 12,2022 Customer: v danisulny Apusiaia 1992 $188 Date ;Jec 12,2022
Tnstrument: ICP-OES [ Model: Prodigy 7 S/N: P70177 Instrument: ICP-OES | Model: Prodigy 7 S/N: P70177
6. Hardware Check with SALSA.EXE Diagnostics
4. Cleaning & Replacement
Power Supply Value Status
rETy -12VDC (11-14.5VDC) -13.71% % [%
Descriptio
e Status +12VDC (11- 14.5 YDC) 12 N2 o
) O-Ring Torch replacement +3.3VDC 3, 2%6 ol
ol 5.0 VDC 2. G545 ol
(») Pump Tubing replacement 3 +13.5 VDC 13, d%9 o
(¥
) Glassware cleaning (Torch, Nebulizer , Spray chamber ) Plasma Generator Value Status
ol ICP Curent 0.500A = 1kW 0. 544 oC
(3 Lube the roll peristaltic pump L ICP Ref 5.0Vdc = 1kW 5.464 [
e TCP Current 0,00 Vde= OkW o el
¢) Optical windows cleaning v ICP Ref 0.00Vde = 0kW o s
& RF Water (Hz) OFF o ok
(/) Camera Water Re-circulator (water change/ refilled) v RF Water (Hz) ON 2% ol
o Air Knife Pres. (0.00V ) OFF o Ik
() RF Generator Water Re-circulator (water change/ refilled) gl Air Knife Pres. (3.0-7.0V)ON 4-054 viC
Neb 25 @ setting of 25 PSI 25 o
() Cleaning Electronics Board with spray cleaner i Cool 18 (@ setting of 18 LPM i< 64
sk i Aux  0.6(@ setting of .6 LPM a. b ot
(# Cleaning dust inside Unit Camera Water pump_| Pump Current (0.000 A) OFF %] o4
ok Pump Voltage (0. 000 V) OFF o ok
. Pump Current (0. 8 to 4.0A) ON 1.04 ok
() Cleaning dust filter 'S Pump Voltage (8 to 13 V) ON 17,52 e
5, Safety Interlock Set Points Value Status
Air In Set Point 32°C =1 ol
rRT] Cam Tec Temperature -32°C _52 ol
7 DDE“ iption St“}““s Op Purge Low 0.77 LPM o o
) Dooc switch Ow Op Purge High 15.50 LPM 5.5 ok
{) RF Water Re-circulator ow. CamWuT _ 28°C 2% bl
() Camera Water Re-circulator ok
) Camera purge gas ok
() Argon pressure el
() Nitrogen pressure [
.."'\\ TELEDYNE LEEMAN LABS
Eopnashereyoulos
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PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY7
Customer: 151 Smitsu'lny neudads 1992 $1fm Date: Dec 12,2022
Instrument; ICP-OES | Model: Prodigy 7 S/N: P70177

7. Mn Check for performance Test

Condition Condition Test Status
for performance Test
Standard 1 ppm, 5 ppm, 10 ppm 1o PP aa
Power plasima 1.20 kw 1.2 ol
Plasma gas 16.0 LPM 146 e
Auxiliary Gas 0.8 LPM I, % e
Nebulizer 121PM 15 b9 o
Pump Speed 25 RPM 25 ol¢
Integration time 155 Axial , 5 5 Radial 105,55 N
Nebulizer Type Seaspray, Conikal, Meinhard $2 A Sppaas ole_
Intensity first performance 1 ppm > 4,000,000
5 ppm = 15,000,000 72 0 VY
10ppm = 50,000,000 % 65,000,000 | ol
Engineer Sign 12 Dec 2022
= ) TELEDYNE LEEMAN LABS
‘ EvarysNereyouinoi
-Somchai Chumyaung

SOPY



IC-THERMO

Serial No. : 20053176

A-17



ARCHEMICA

Certificate of Calibration

.

Integrion : Anion and Cation (ID#960)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

IE:!

Integrion S/N : 20053176

AS-DV S/N :2008880131

For

Easternthai Consulting 1992 Co., Ltd.

Operator Signature :___[1tljones Date : Oct 20, 2022

{Mr.Nutdanai Laekhwan)

Application Chemist ;
i D ) .
) (S - -5 -
- : g'] >




ORIFICE TRANSFER STANDARD CERTIFICATION
WORKSHEET TiE-5025A

ROOTSMETER S/N 0438320

A-19
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7

TiscH ENVIRONMENTAL, INC.
145 Soutd Miam Ave
VILLAGE OF CLeves, OH
45002

513.467.9000
877.263.7610 TowL Free
513.467.9009 Fax

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Mar 24, 2016 Rootsmeter S/N 0438320 Ta ({K) - 295
?pora:or Tisch Orifice I.Dn. - 0136 Pa (mm) - 742.95
METER * ORFICE

PLATE | VOLUME VOLUME DIFF DIFF DIFF DIFF

OR I sTarT STOP VOLUME TIME Hy H20

Run # {m3) (m3) (m3) (min) {mm} {in.)
1 NA NA 1.00 1.3400 3.2 2.00
2 NA NA 1.00 0.9510 6.3 4,00
3| NA NA 1.00 0.8510 7.8 5.00
4 NA NA 1.00 0.8130 8.6 5.50
5 F NA NA 1.00 0.6690 12.6 8.00

DATA TABULATION
(x axis) (y axis) (x axis) (y axis;
Vstd Qstd vVa Qa

0.9832 0.7337 1.4054 0.9957 0.7430 0.8911
0.9791 1.0286 1.9875% 0.9915 1.0426 1.2603
0.9770 1.1481 2.2221 0.9894 1.1626 1.4080
0.9760 1.2006 2.3305 0.9884 1.2157 1.4778
0.9707 1.4510 2.8107 0.9830 1.4694 1.7825
Qstd slope (m) = 1.596262 Qa slope (m} = .1.228%6
intercept (b} = -0.03249 intercept (b} = -0.02060
coefficient (r) = 0.99993 coefficient (xr) = 0.99993

y axis = SQRT[H20 (Pa/760) (298/Ta) ] y axis = SQRT([(H20(Ta/Pa)l

CALCULATIONS

Vvstd
Qstd

Va
Qa

Vstd/Time

Diff Vol [(Pa-Diff Hg)/Pa]
Va/Time

For subsequent flow rate calculations:

Qstd = 1/m{ [SQRT(H20(Pa/760) {(298/Ta})]}-~ b}

Qa

1/m{ [SQRT H20(Ta/Pa)]- b

Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)

}



Primary Flow Calibrator

Serial No. : 110619, 207510
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CALIBRATION LAB

(INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
INNOVATIVE INSTRUMENT CO.. LTD HEAD OFFICE

= =]
/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO. EL e et T Ty warsves) Averedisies Seaid
= ¥dw bt fivd & ué $ifin r ; 3 N - SANVSNED
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND 1 T aeCR e 71139 100 13,501 SUNTINAKORN 1 TAMBON BANG KAEO. ANST oAl AcEreATIen Bear?
TELs (660-2116-5860-1 FAX: (66)0-21167140 CALIBRATION LABORATORY AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND = AGeA ko ITRD
Page 1/2 TEL: (6610-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION CASORATORY
Page 2/2
Certificate of Calibration
Certificati 1 23~ -
Customer Certificate No : 23-AFM-022 ertificate No ; 23-AFM-022
Request No : Req-2023-0128
Name . Eastern Thai Consulting 1992 Co., Lid. Request No : Req-2023-0128 . &
Result of Calibration :
Address . 683 Moo 11, Sukhapibarn § Rd., Nongkbam, Sriracha, Chonburi 20230 esult of Calibraten
Flow Setting STD Flow Reading | UUC Flow Reading Correction Flow Uncertainty
(L/min) (L/min) {L/min) (L/min i
Unit Usder Calibration Details / L/min)
0.02 0.02018 0.020259 -0.00008 0.00032
Measurement [tem . Primary Flow Calibrator Sensor Model : -
0.05 0.05041 0.050541 -0.00013 0.00083
Manufacturer : BIOS Sensor Serial Number : -
0.1 0.1025 0.10153 0.0010 0.0015
Model . Defender 510-L e =
025 0.2519 0.25043 0.00i5 0.0036
Seriat Number : 110619
erial Nu 0.5 0.5023 0.50069 0.0016 0.0072
D L Note
STD : Standard

Location of Calibration : LAB 4 AIR VELOCITY METER
UUC ; Unit Under Calibration

Calibration Environment and Details

—Jemperature :23°Cx3°C

I@mmidity : 55 %RH +20 %RH End of Certlficate
Barometric Pressure : 1013 hiPa+ 10 hPa
Received Date - 20 January 2023
Calibration Date - 6 February 2023

Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number _| Traceble Due Calibration |
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 15 June 2023
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 15 June 2023
Traceability ©
This certificate providoes traceability of t 10 gnized national dard, and to the realization of the international System of
Units (SD

Nate :
The reported unceriainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing 2 level of confidence

approximately 95 %.

4% Approved By : -’ﬂ?ﬂ
M. Pacit Mathavom

Calibration By :

Mr. Noppadon Luangart
Calibration Engineer Supervisor

Service Calibration Engineer
Issue Date : 5 February 2023 e

ru

FM-708-AFM-01 Rev.00 issue date 01/07/19
FM-708-AFM-01 Rev,00 Issue date 01/07/19

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written
The resulls related only to the item calibrated. The cetificate shall not be reproduced except in full, without written app | of the ) Co., Lid.



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHL] SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

o il oo T
ACCREDITED

jﬂlllll

wrSw Butuirtid Busngosud e

-——meTep—
CALJBRATION LABDRATORY
AC-2961

Page 1/2
Certificate of Calibration
Customer Certificate No : 23-AFM-024
Name . Eastern Thai Consulting 1992 Co., Ltd. Request No : Reg-2023-0196
Address : 683 Moo 11, barn § Rd., Nongkham, Sriracha, Chonburi 20230
Unit Under Calibration Details
Measurement ltem : Primary Flow Calibrator Sensor Model : -
Manufacturer : Mesa Labs Sensor Serial Nurnber : -
Model : Defender 510-M
Serial Number : 207510
D -
Location of Calibration : LAB 4 AIR VELOCITY METER

Calibratien Environment and Details

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOD 13, SO SUNTINAKKORN 11 TAMBON BANG KAEO. E_: ATIWE ANS! Natlonal Azcrediiniion Doard

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND §= R f_c_'ﬂi?

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7 140 e
Page 2/2

Certificate No : 23-AFM-024

Request No : Req-2023-0196

Result of Calibratien =
Calibration Point STD Flow Reading | UUC Flow Reading | Correction Flow Uneertainty ()
(cc/mim) {cc/min) (cc/min) (ce/min) {cc/min)

500 £ 5011 506.43 53 12
1000 1019 1032.2 -13 L5
2000 2003 2017.8 -15 29
3000 37 5623.8 -7 43
4000 4013 4027.2 -15 57

Note

STD : Standard

UUC : Unit Under Calibration

End of Certificate

Temperawure :23°C£3°C
o) Humidity : 55 %RH +20 %RH
& Barometric Pressure : 1013 hPa + 10 hPa
Received Date : 25 Japuary 2023
Calibration Date : 6 February 2023
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Moiel Serial Number | Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 15 June 2023
Traceability :
This certificate providoes traceability of to ized national standard, and to the of the inter 1 System of
Units (S1)
Note :

The reported uncertainty is based on standard umcertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %.
Calibration By : m Approved By : M?'T
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Enginesr Calibration Engineer Supervisor
Issue Date : 6 February 2023

The results related only to ihe itzm calibrated. The certificate shall not be ceproduced except in full, without written approval of the Innovelive Instrument Co., Ld.

FM-708-AFM-01 Rev.00 Issue date 01/07/19

The results related only 0 the item calibrated. The cerrificate shall not be reproduced except in full, without written appraval of the Innovative Instrument Co.. Lid

FM-708-AFM-01 Rev.00 Issue date 01/07/1%



THERMO-HYGROMETER
Model : 608-H1

Serial No. : 45106737

A-24
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NSC-TISI-TIS17025
CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 10of2
Certificate No. : 23-055203

Sample Code : 23-21440-001
EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapibarn 8 Rd., Nongkham,

Customer E

Sriracha, Chonburi 20230
Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration laboratory)

Equipment Digital thermo-hygrometer

Manufacturer : testo Model 608-H1
Serial No. - 45106737 1D No. LABE 09/7
Date of Receipt . 25May2023 Date of Calibration : 29 May 2023
Condition of Calibration

1. Environment 11 Ambient temperature . 230 °C: 30 °C

1.2 Relative humidity . 550 % + 150 %

2. Calibration method
21 In-house method: WI-CL-045 By comparison with thermometer standard / chilled mirror hygrometer in controlled chamber.
2.2 The calibration by comparison unit under calibration (UUC) to the thermometer standard / chilled mirror hygrometer in
a chamber at the controlled temperature / relative humidity.

3. Reference standard instrument

Instrument Model iD No. Certificate No. Due Date

3.1 Chilled Mirror Optidew Vision LB-DP-02 & |.B-DP-02 (DP) TH-0157-22 05 December 2023
3.2 Digital Thermometer Optidew Vision LB-DP-02 & LB-DP-02 (Temp.} 23-014916 12 February 2024
3.3 Digital Thermometer 34972A LB-DA-07 with RTD-89 22-095535 06 September 2023

4. This certificate is traceable to the international system of unit (SI Unit).

41 Instrument No. 3.1 through National Institute of Metrology (Thailand).

4.2 Instrument No. 3.2 and 3.3 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item Normal

Calibrated by Miss Pornsuda Lohabal Approved by (Mr . Somchai Neampunt)

Signed for Director

Scientist

Issue date 31 May 2023

L bk o by 5%
o5%

Tng s ang for o
The catibration result s applied only ro the above calibrated item aid was found socuraig as shown on data and place of calibration aaly

This Ceriificate it Haued In - with the aof granted by the Thai Labarstary Acereditation scheme which has ostessed The meazurement copabdity of the
lpboratory 3nd s bility 1o gnized national and to the unit of ding ngtional inboratory This certificate may nat be
reptoduced othat than in full excest with the pdor written approval of the Asia Medical and Agricultural Laboratory and Resaarch Canter Public Company Limited (AMARC)
361 Sei Ladprao 122, Ladprao Road, TEL D2-516-2422 CONTACT@AMARGC.CO.TI
ohlshinhia Wann Thanalana, Banakok 10310 FAX 02-516-6849 WWW.AMARC.CO.TI

s maae SERAR

realized at the

SIA MEDICAL AND
GRICULTURAL LABORATORY
ND RESEARCH CENTER

AMARC

e

REPORT OF CALIBRATION

Results of Calibration

Temperature measurement

Y,
b

s,
e

NSC-TISI»T!SI?OZ

CALIBRATION 0152

Page 20f 2

Certificate No. : 23-055203

Sample Code : 23-21440-001

Resotution ;01 °C
Range : 0 °C to 50 C
Calibration Average of standard reading Unit under calibration Expanded
point Controlled humidity Temperature Average reading Correction value uncertainty
g %RH °c °c °C °c
20 50 20.00 20.0 Q.00 = 0.32
25 50 26.02 251 - 0.08 + 0.39
| 30 50 30.00 30.0 0.00 r 0,38
Humidity measurement
Resolution ;03  %RH
Range ;10 %RH to 95  %RH
Calibration Average of standard reading Unit under calibration Expanded
point Air temperature Calculated humidity Average reading Correction value uncertainty
%RH °E %RH %RH %RH %RH
45 25.00 45.18 53.5 - 8.32 +1.3
60 25.00 60.03 68.3 - 827 +15
75 25.00 75.20 83.2 - 8.00 =17
Notes

Calibration results without adjustment.

The result ded uncertainty of r

[ U is stated as the standard uncerlainty of measurement multiplied by the coverage factor k, which for a normal distsibution corresponds

Lo a coverage probabilily of approximately 95% The standard uncertainty of measurement has been determined in accardance with UKAS M3003 )

- End of Report -

/

361 5oi Ladnprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

TEL 02-516-2422
FAX 02-516-6948

CONTACT@AMARC.CO.TH
WWW_AMARC.CO.TH



CERTIFICATE OF ANALYSIS
EPA PROTOCOL GAS

Cylinder No. : EB0062815
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Airgas Specialty Gases
Airgas USA, LLC

600 Union Larding Road
Cinnaminson, NJ 08077-0000
Ajrgas.com

Airgas.

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15ACX9C Reference Number: 82-401135335-1
Cylinder Number: EB0062815 Cylinder Volume: 144.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52018 - Valve Outlet: 660
Gas Code: CO,NO,NOX,S02 BALN Certification Date: Mar 13, 2018
Expiration Date: Mar 13, 2026 e ———————
Certifica In with "EPA Traceakilty Protocal for Assay and ¢ of G [ 43 (May 2012)" document EPA
600/R-12/531, using the aasay dures fisled. h doas not require for feal interft This cylinder has a total analytical
uneemalmyass'atsdbeluwndthnmmwdimﬂmuumwwmmﬂmmmcdm i mixure. Al jons are ona
volumedvolume basls untess otherwise noted,
Do Mot Uss This der below 100 psig. .e. 0.7
ANALYTICAL RESULTS
Comp t Requested Actual Protacol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 50.00 PPM 50.55 PPM G1 +/- 1.4% NIST Traceable 03/06/2018, 03/13/2018
NITRIC OXIDE 50.00 PPM 50.50 PPM G1 +/- 1.4% NIST Traceable 03/06/2018, 03/13/2018
SULFUR DIOXIDE 50.00 PPM 51.01 PPM G1 +/- 1.0% NIST Traceable 03/06/2018, 03/13/2018
CARBON MONOXIDE 2000 PPM 1977 PPM G1 +/- 1.0% NIST Traceable 03/06/2018
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Explration Date
NTRM 16060607 CC442564 50.42 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Jun 27, 2020
PRM 12367 APEX1099237 9.82 PPM NITROGEN DIOXIDE/AIR +-2.0% Jun 02, 2017
QMis 0315201604 CC503358 4,975 PPM NITROGEN DIOXIDEMNITROGEN +-1.6% Mar 15, 2019
RM 16011025 CC473218 49.02 PPM SULFUR DIOXIDENITROGEN +/-0.8% Jun 07, 2022
M 12060735 CC356192 2498 PPM CARBON MONOXIDEMNITROGEN +/-0.6% Dec 14, 2026
The SRM, PRM or RGM noted abave is anly In reference {o the GMIS used In the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APWA 100391 CO FTIR Feb 08, 2018
Nicolet 6700 APW1100391 NO FTIR Feb 15, 2018
Nicolet 6700 APW1100391 NO2 FTIR Feb 16, 2018
Nicolet 6700 APW1100391 SO2 FTIR Mar 01, 2018
Triad Data Avallable Upon Request ,

NOTES:NET WEIGHT: 10.43Ibs
GROSS WEIGHT: 60.93Ibs
PO# 5218000763

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocf
Document EPA-600/R-12/531. All testing processes and measurements conform to the reqg
ISOAEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this certilig
are cerfified to be NIST Traceable with total uncertainty as detailed under Analytical Unce
document shafl not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

Do r\ﬂ DELan

Approvea‘for Release

Page 1 of 82-401135335-1




ANALYTICAL BALANCE (DU)
Model. : XS205DU

Serial No.: 1126323724
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N

NSC-TISI-TIS17025

CALIBRATION 0152
Certificate No. : 23-006683 Page 1 of4
Sample Code : 23-02820-006

CERTIFICATE OF CALIBRATION

Customer - EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nangkham,
Sriracha, Chonburi 20230

Location of Calibration = EASTERN THAI CONSULTING 1992 CO., LTD.

(Analytical Balance Room)

Equipment - ELECTRONIC BALANCE
D Manufacturer : METTLER TOLEDO
N
O
Model : XS205DU
Serial No. : 1126323724
ID No. : LABE 05/1
Date of Receipt : 20 January 2023 !
Date of Calibration : 20 January 2023
Calibrated by Mr. Thanadol Pholthep Approved by (Mr. Semchai Neampunt)
Scientist Signed for Director
Issue date 25 January 2023

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 calibrat

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratary Accreditation scheme which has assessed the
measurement capability of the laboratory and its traceabilily 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 i full except with the prior written approval of the Asia Medical and Agricultural

Laboratory and Research Center Public Company Limited (AMARC)

361 Soi Ladprao 122. Ladprao Road, TEL 02-516-2422 GONTACT@AMARC.CO.TH
Iabphia, Wang Thonglang, B: k10310 FAX 02-516-6943 WWW.AMARC.CO.TH
Fhipkphipy Wang Thonglang, Bangkok 103 Rev.05 Effective Date 15/10/21
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- NSC-TISI-TIS17025
CALIBRATION 0152
Certificate No. 23-006683 Page 2 of4

Sample Code : 23-02820-006

REPORT OF CALIBRATION

Equipment : ELECTRONIC BALANCE
Manufacturer : METTLER TOLEDO
Model : XS205DU

Capacity : Max 81g/220g
Resolution : 0.01mg/ 0.1 mg
Serial No. : 1126323724

ID No. : LABE 05/1

Result of Calibration

1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and the
same load under the same measurement condition. The measurement of the repeatability must include both the balance
specifications and the ambient (vibration, fluctuating air current/temperature/humidity,etc.) Operator handiing of the

balance is also included in the standard deviation.

Unit: g Range : 80 [ Before adjustment [ after adjustment
Nominal value 40 a0
No adjustment )
Standard weight 40.000042  80.000045
[ Adjustment N -
Average reading of indicator 40,00015 30.00019
Standard deviation 0.000004 0,000007 -
Unit: g Range : 200 [ Before adjustment [ After adjustment
Nominal value 100 200
No adjustment .
Standard weight 100.000022 200.000199
[ Adjustment . L
Average reading of indicator 100,0001 200.0004
Standard deviation 0.00004 0.00008 -
3§
~
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/
361 Soi Latipran 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO TH
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Result of Calibration

2. Sensitivity or value of a scale division

Change in the output variable of a measuring instrument divided by the associated change in the input variable.

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025
CALIBRATION 0152

23-006683 Page 4 of4

23-02820-006

REPORT OF CALIBRATION

Certificate No. :

Sample Code 3

Result of Calibration :
4. Eccentric or off-centre loading

Deviation of the measurement value through off - center (eccentric) loading. The corner load increases with the weight of

the load and its removal from the center of the pan support. oy
O dircle
Weighing pan O Triangular Test weight : 50 and 100
@ Rectangular Unit: ¢
Range 80 200 <
Position Reading of indicator Reading of indicator \"3{ o) 2
1 50.00014 100.0001 “Q/'
2 50.00014 §9.9998 (_,:1' ‘E!
3 50.00006 100.0000 7 ™
4 50.00010 100.0001
5 50.00017 100.0001
6 50.00014 100.0001
Maximum difference 0.00008 0.0003

Candition of Calibration

Unit: g
Range: 80 Range: 200
Test Point Sensitivity, S Test Point Sensitivity, S
o] 0.99800 Q 0.9980
40 0.99800 100 0.9980
80 0.99800 200 0.8980
3. Departure of indication from nominal value, Linearity
Unit: g
Nominal Standard Average Reading Correction Expanded Coverage
Value Value of Indicator Value Uncertainty Factor (k)
Unload 0.0000000 0.00000 0.00000 0.0000090 2.01
0.01 0.0100036 0.01000 0.00000 0.0000093 2.01
0.1 0.1000062 0.10000 0.00001 0.000012 2.00
1 1.0000036 1.00001 -0.00001 0.000014 2.00
5 5.0000044 5.00003 -0.00003 0.000020 2.00
10 10.000000 10.00007 -0.00007 0.000032 2.00
20 20.000016 20.000M -0.00009 0.000036 2.00
50 50.000029 50.00013 -0.00010 0.000067 2.00
100 100.000022 100.0001 -0.0001 0.00016 2.00
150 150.000051 150.0001 0.0000 0.00023 2.00
200 200.000199 200.0003 -0.0001 0.00028 2.00

Y

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k. which for a normal

distribution corresponds to a coverage probability of approximately 95%.

UKAS M3003.

The standaid uncertainty of measurement has been determined in accordance with

3617 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, 8angkok 10310

FM-CL-064

TEL 02-516-2422
FAX 02-516-6949

Rev.03

CONTACTE@AMARC.CO.TH

WWW.AMARC.CO.TH
Effecuive Date. 15/10/27

1. Calibration Method : WI-CL-004 base on UKAS LAB 14: 2019 6.|Ambient conditions Min Max
2. This result of calibration was found accurate as shown on date and Temperature (°C) 23 224
place of calibration on v. Relative Hurnidity (%Rh) 38.2 40,4
3. Condition of Calibrafion item: Normal Alr pressure (hPa) 1008.4 | 10101
4, This certification is traceable to the International Systemn of Unit maintained at : -

- Through the reference standard laboratory of Asia Medical and Agricultural Laboratory and Research Center Public

Company Limited {Instr.ment number 1),
5. Reference standard instrument :

Instrument Class ID.No. Certificate No, Due Date

1) STANDARD WEIGHT 1mg to1kg E2 LB-WE-57 22-060639 27 June 2023

|

- End of Report -

361 Soi Ladprao 122, Ladpras foad,

Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-064

TEL 02:516-2422
FAX 02-516-6949
Rev.03

CONTACT@AMARC.CO,TH

WWW.AMARC.CO.TH
Effective Date. 15/10/21




BAROMETER
Equipment : Analog Barometer

ID No. / Tag No.: BM001/41
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h CALIBRATION CERTIFICATE
E ¥ Certificate No. : L202305085-002
Date Issued : 16-May-23
Customer : Eastern Thai Consulting 1992 Co., Ltd.

683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230

Equipment : Analog Barometer
Manufacturer : Barigo

Model i -

Serial No. e

ID No./Tag No. : BMO001/41

Date Received : 11-May-23

Date Calibrated : 15-May-23
Calibrated by : Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

Fn-house method : CP-21 base on DKD-R 6-1: Edition 3 2014,

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

to the International System of Units (SI).

Result of Calibration
The reparted uncertainty of measurement was based on standard uncertainty multiplied by a

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

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

the Miracle International Technology Company Limited.

CERTIFIED|
I ('\\( : !iPagel()fZ

1)

| AT

o
Approved by: 1283w Ug"l”ad[
( Mr. Sarayuth Tochua)

Certificate No : L202305085-002
Environment Ambient Temperature : (25x£2)°C
Relative Humidity : (50 = 15)%RH
STD Reading UUC Reading (mbai)  UUC Reading (mbar) UUC Error Uncertainty
mbar Before Adjusted After Adjusted mbar + mbar
990.00 990.0 - 0.00 0.61
1000.00 1000.0 - 0,00 0.61
1010.00 1010.0 - 0.00 0.61
1020.00 1020.0 - 0.00 061
1030.00 1030.0 - 0.00 0.61

STD =Standard

UUC = Unit Under Calibration

Calibrated condition : Pressure Medium
Mounting Position
Reference Level

Conversion Factor

Description of UUC : Range
Calibration Range

Scale Interval

Resolution

Condition As-Received : Used Item

Air : Density = |.19 kg/m® @ 20°C, 1 bar
Vertical
at center of its dial

Multiply by 1.0 E+02 - Pa unit

990 - 1030 mbar Absolute
990 - 1030 mbar Absolute

1 mbar

0.5 mbar Absolute

The measurment results and statemnents of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceability :

The International System of Units (SI) through

iRPC Certificate No. CL1-P220104 for Reference Pressure Manitor Serial No. 1598, Due 11-Nov-23

End of Certificate

Page 2 of 2




CERTIFICATE OF ANALYSIS
EPA PROTOCAL GAS

Cylinder No. : EB0145030

A-33



Alirgas Specialty Gases

5 i Ajrgas USA, LLC
A 6141 Easton Road

- Bldg 2
LR Sicompany, Plugmsteadville, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO3NISSE15AC0U4 Reference Number: 160-402242242-1
Cylinder Number: EB0145030 Cylinder Volume: 1444 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 350
Gas Code: CH4,PPN,BALN Certification Date: Oct 15, 2021
Expiration Date: Oct 185, 2029
Cartificatlon parformed in accordance with "EPA Traceabillty Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012) EPA

QO0/R-12/501, using the assay procedures lisled. Andylical Meliwdology doss not reguirg correclion oy ¢nalylical inte ference, This vylinder hay @ Wl atealylicel
uncertainty as staled below with a confidenca level of 95%. There are no significant impurilias which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless olherwise noled.

Do Mot Use This %“r“m 100 pag.io. 0.7 @nmu.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
METHANE 180.0 PPM 177.0 PPM G1 +/- 1.0% NIST Traceable 10/15/2021
PROPANE 185.0 PPM 187.0 PPM G1 +/- 1.0% NIST Traceable 10/15/2021
NITROGEN Balance
CALIBRATION STANDARDS
Pype LotID Cylinder No Concentration Uncertainty Expiration Date
BITRM 08011503 K002564 246.7 PPM METHANE/AIR +/-0.6% May 15, 2025
Rrrm 200602-06 6162660Y 243.3 PPM PROPANE/AIR +-0,5% Mar 17, 2027
= e ————
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2110295 CH4 FTIR Get 13, 2021
Nicolet iS50 FTIR AUP21102395 C3H8 FTIR Oct 14, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 28.0 Kg
Net Weight: 4.9 Kg
PO# 5221004861

i O Yyl

Approved for Release Page 1 of 160-402242242-1




DRY GAS METER MC-572V

Serial No. : 0504003
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WISDOM SCIENCE

Certificate Of Calibration

fethod 5 Pre-Test Consale Calibration - Cubic meter (m3)

feter Console Information Calibration Condition FactorsiConvarsion afe Equipme
‘onsole Modef : MC572Y Calibration Date: 3-Apr-23 : Std. Temp {°K) 298 WTM Model:  W-NKoDa-58  WTM Cal. Due Date: Nov. 2022
Console serial . 0504003 Issue Dale 3-Ape-23 Std. Pressure (mm Hg): 760 WTM Serial: 600245 Gamma: 1 0000
DGM Model #: SK25EX Cal. Report No, :  WOS-SV660039 K, (Kfmm Hg): 0.3857
DGM Serial #: 0009854 Ambient Temp (°C) 25
Pressure (mm Hg) 758
Relalive Humidity (%) BO
UUT Meter (DGH) fi Moter (\WTH)
Run Time DGM Orifice Volume Outlat Temp Volume Outlel Temp
(minutes) (mm H,0) Finat Initial Fipal Final Initial Final
@ Py Vit L bt Vo ha u
15 00 13.0 2.1249 22873 26 26 11.24924 11.40853 25 25
10.00 250 1.9384 2.0964 26 26 11.06645 1122136 25 25
8 00 500 17294 1.9108 28 26 10.86093 11.03905 25 25
7.00 B0.0 1.4887 1.6921 26 26 10.62322 10.82407 25 25
500 120.0 1.1950 | 3736 26 26 10.33100 10 50914 25 25
Standardized Data Calibration Resuits
_ Tesl Meler | _Rafarence Meter Correclion Factor . Flow Rale AH@ (mm H;0) -
St Volume Sid Flow Rate Std. Valuma Std. Flow Rate | "Gamma" Variation Sld & Corr 00212 SCMM Varialion
Vi 3_._ | Gumn mImin ] Crissy MmN () (4} (o Ta— AHyp B8Hg
0 159 0.011 0 156 0.010 0.983 -0.001 0010 52 990 5531
0155 0015 0152 0,015 0.981 -0.002 0015 47 999 0.540
0178 0022 =——0-1 75 0.022 0.982 -0.002 0022 46 696 -0.763
0200 | 0029 0197 0028 | 0983 0001 0028 45.249 2210 | Pass/Fail mmmc:”_ s |_
0177 0035 0175 0035 0989 0006 | 0035 44,361 -3 098
0.984 =Y Avg 47.459 =AH@ Avg

late For Calibralion Factor Y, the ratio of the reading of Lhe calibralion meler to Ihe dry gas meter &
lote: For AHg, orifice pressure differential that equales to 0 75cim (O oﬁNEu\a_:u al slandard lemperature: x

R —=
( Patpasu Chaisana )
Service Manager

Approved By:

Date Y

1.025 ¢
1020 f- —— |
10156 ——

}

amma {7

a,

1006 | —— —
1.000 -
0.995 —
0.990

3

Meter ¢

0.985 +— 0983 — . -

IS0 === 0.981

1,010 | - == S

7\imm33m<
-Max Allow Y|

Min Allow Y

0.975" oo ‘ _

0.000 0.010
“lovrate Standardiz

Console Serial 0504003

a\

i

ﬂ m:OCv COMPANY LINITEH

0.030 0.040

ed (m3min)

Console Mode!




WD

WorEDDM SCIENCE

tiater Console Information

' T

EMPERATURE BISHLA

Calipration Conditions

Reference Eguipment

Console Model : MC572V Cal. Date : 3-Apr-23 Temp. Simulator Model : FLUKE 7148
Console serial - 0504003 Issue Date 3-Apr-23 Serial No 60590035
Temp.Indicator Model : 765-KF Cal. Report No. : WDS-5Vv660039
Temp. Indicator Serial : JC17852 Ambient Temp. (°C) 25
Pressure (mm Hg) : 758
Humidity (%) 60
Temperature Sensor Calibration
o o o 4
# "C nc
1 -18.0 -17.0 1.0
2 38.0 37.0 1.0
3 93.0 92.0 1.0
4 149.0 148.0 10
5 260.0 259.0 1.0
8 371.0 372.0 -1.0
7 482.0 432.0 0.0
8 593.0 594.0 -1.0
9 816.0 816.0 0.0
) 10 1038.0 1038.0 0.0
o Maximum’ 1.0
—~
PASS
Mote

For valid test results , the maximum difference between temperature readings should <1.0°C ( EPA Method 5, Section 6.1.1.8 ).
Perform all TC Channel calibrations. Except meter (DGM) channel

DGM Out Temperature Sensor Calibration

Ambient 265 26.0 0.5
Heat 100.5 102.0 -1.5
Difierence Rang
DGM Out Temp, Diff. +3 °C PASS

Approved By :

WISDOM SCIENCE SALE AND SERVICE GROUF COMPANY LIMITED
Address 9/115 Lumpini Town Ville Ratchaphruek-Pinklao Village,No. 4, Bang Khanun, Bang Kruai, Nonthaburi 11130 Thaitand
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DRY GAS METER XC-572-0OV

Serial No. : A2204323

A-38
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Method 8 Pre-Test Consale Calibration - Gubic meten(m

tar Consolo Informatio Calibration Condition Factors/Convarsion lerance Ll
Console Model :  XC-572-0V Calibratlon Date: 2-May-2023 Std, Temp. (*y: 298 WTM Model:  W-NKoDa-5B WTM Cal, Date: _ 22-Nov-2022
Console serial . A2204323 Due Date : 1-May-2024 8td. Pressure (mm Hg): 760 WTM Serial: 600245 Gamma: 1.0000
DGM Model #:  SK25EX Cal. Repait No, :  WDS-SV660066 Ky (K/mm Hg): 0.3857
DGM Serlal #: 00008294 Ambient Tamp (o) 25 -
Pressure (mm Hg): 758
Relative Humidity (%): 55
UUT Meter (DGM) Ref Weter (WTR)
Run Time DGM Orifice Volume Oullet Temp Volume Outlet Temp
(minutes) (mm H,0) Initial Final Initial Final Inilial Flnat Initial Finat
e P Vint Viue I o Vi Vit ta bt
15.00 13.0 18.0685 18.2252 25 26 17.55844 17.71573 25 25
10.00 25.0 18.2477 18.3984 25 26 17.73837 17.88948 25 25
8.00 50.0 18.4339 18.6056 25 26 17.92517 18.09730 25 25
700 80.0 18.6458 18.8344 25 27 18.13775 18.32707 25 25
5.00 120.0 16.8839 19.0510 25 27 18.37705 18.54528 25 25
Standardized Data Calibration Resulls
Test Meter Rl Iater Correclion Factor Flow Rate AH@ (mm H,0)
Std. Volume Std. Flow Rate Std. Valume Std. Flow Rate "Gamrma' Varlation Std & Corr 0.0212 SCMM Variatlon
Vincan (M°) Qisiar M°/min Visiar (M) Quigen M3/min ) @) omian 8Hg A8Hg
0.154 0.010 0.154 0.010 1.004 0.003 0.010 54,437 3.293
0.148 0.015 0.148 0.015 1.002 0.001 0.015 50.528 -0.616
0.169 0.021 0,169 0.021 0.899 -0.001 0.021 50.086 -1.058
0.186 0.027 0.186 0.027 0.999 -0.001 0.027 50,928 -0.216
0.165 0.033 0.165 0.033 0.999 -0.002 0.033 49,741 -1.403
1.001 51.144 =AH@ Avg.
Pass/Fail Result:}
lote: For Callbration Faclor Y, the ralio of he reading of the cafitrabion meter to the dry gas nietar, -3382» tolgrmnes ,_ __...__s.ﬁmh,m-_émia :w age Is £0 02
‘ote: For aHg, orifice pressure differential that equatas lo 0.75clm (0.0212m fmin) at 4 o, acva i E..}Ho._ ._Sw._.u_aa the avarage is £0.2inches (5.1mm) H.0 ~
e : y .
. " ._ -.n ... 4 -
=
“N\\\ % F:..—_ g 35 ‘k e
Approved By: \\ A " WISCOM SCIENCE SALE AND 5eaviCE SROUF “1LattPra :_.2 e 2-May-2023

( Palpasu Chaigana )
Service Wianager

Meter Gamina vs Flowrate
1.026 +—x--—— e sy

1020 1 | i |
1.015 | - __ |
1.010 £ A

1005 | 1.004 o _ N

1.000 | i I —Gamma Y A
|

TT

S
X
]
o |
|
|
o
o
©
©

0.995 0.999 :amm..: UEEY L Max Allow Y

0.980 | _ - - ——Min Allow Y

0.985 | I
0980 e i e e ]

0.975 +——— R
0.000 0.010 0.020 0.030 0.040

Flowrate Standardized & Corrected (m3min)

Console Serlal: A2204323

Meter Gamma (Y)

Console Model: XC-572-0V
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WISDOM SCIENCE

TEMPERATURE DISPLAY CALIBRATION

” ‘o’ M Orifice AH (mm H20)
Meter Console Information Calibration Conditions Refergnce Equipment % DGM orlflce AH mm HZO

Console Modet:  XC-572-OV Cal. Date : 2-May-2023 Temp. Simulator Madel : FLUKE 714B @

Console Serial 1 ~ A2204323 _ Due Date : 1-May-2024 Serial No. : " 60590035 & —_— el =)
Temp.Indicator Madei : 765-KF Cal. Report No.: WDS-5Ve60066 Calibration Date.: 14-Feb-2023 N B2 OO OO O N M
Temp. Indicator Serial | JC19622 Ambient Temp. (°C) 25 ) o) OO O O O OO o O

Pressure (mm Hg) ; 758 | : p p s - o » :
Hurmidity (%) 58 > o~ O O O O O O O O
umidity (%) 8 o o
Temperature Sensor Calibration 8 E 8 S EEEERERoEm 1 B B 1|—i
-5
- B O 7
# c °C °C Q 2l 2
1 180 7.0 1.0 ‘
2 5.0 25.0 0.0 W y
3 20.0 90.0 0.0 = =
4 120.0 120.0 0.0 2 Q -D
5 250.0 249.0 1.0 ] g, = O
5 360.0 380.0 0.0 e Q -
7 500.0 500.0 0.0 o O O T o
8 520.0 ' 620.0 0.0 mg - - 1
3 740.0 ' 739.0 1.0 zg Q. e Ib
‘ 10 860 0 860.0 0.0 zE - N o
Maximum * 1.0 2o b .I [o>) o |
n @ e . . |
Eaei) & - o N\
R TEPAS SR e a5 Tro o o N\ .
Note Sl @O N N\
* For valid test results , the maximum difference between temperature readings should =1.0°C { EPA Method 5, Section 6.1.1.8 ). o3 g |-"~'f] " O T 05'\
Perform AUX, STACK, PROBE, OVEN, FILTER, EXIT. Except meter (DGM) channel 25 O (e ]
Z a i i >
iz o o \
DGM Out Temperature Sensor Calibration = - o O
1 o d
m—— 8 m \
g () .CD il | go
g 3 ! »
""" $ = O 1 :
= == § m m G
Ambient 28.8 29.0 -0.2 2 Q [@p)
Heat 100.0 101.3 13 2 . O T [
Difference Rang .y » - i Y
DGM Qut Temp, Diff. £3 °C % 3 |
o W -+ 1
& |
§ e (| 'S
S i 3F ©+ |
Approved By . o e X, =1 b J
I AR Y = o§ —
" Fagnes Chalsebe = B
18 / -0
WISDOM 3

e L; b
el e
WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED

Address 9/115 Lumpini Town Ville Ratchaphruek-Pinkiao Village,No. 4, Bang Khanun, Bang Kruai, Nonthaburi 11430 Thailand
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DRY GAS METER XC572V

Serial No. : 1110070

A-41
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SDOMSCIENCE Certificate Of Calibration
Wish == Wiethod 5 Pre-Test Cansole Callbration - Gubic meter (n3)
FactoralConversion Raferenge Equipment
Console Model : XC572V Calibration Date: 3-Jul-23 Std. Temp. (°Kx: 298 WTM _,,\_oam_ul._.f‘.x@mm W14 Cal. Due Date: Nov. 2022
Consale serial : __ 1110070 Due Dale : 2-Jul-24 Std. Pressure (mm Hg): 760 WTM Serial: ___ 600245 Gamna: 10600
DGM Model #: SK25EX Cal Report No. : WDS-5V660107 K; (K/mm Hg): 0.3857
DGM Serial #: 0005413 Ambient Temp (°ck: 25 — -
Pressure (mm Hg): 758
Relative Humidity (%): 60
UUT Meter (DG} P Rofarence Meter (WTHI)
Run Time DGM Orifica Voluma Outlet Temp Volume Outlel Temp ]
[ tes) (rmm Hy0) Indtiat Final Initial Final Initial Final Initial Final
) Prags) Ve Vint fi Lt Vi M bes L
15.00 130 4993628 599.5462 27 27 20.05690 20.2216% 28 2Fe -]
10.00 25.0 599.5689 599.7246 27 26 20.24425 20.399889 27 27 =
8.00 50.0 599.7405 599 9176 26 26 20.41592 20.58344 27 27
7.00 80.0 599,9333 600.1337 26 26 20.60920 20.81034 27 27 o
5.00 120.0 600.1559 | 600.3318 i 26 m.w _ 20.83271 21.00950 27 27 |
Standardized Data Calibration Results
Test Mater Reference Meter Correcllon Facior Flow Rate AHEE (mm H,0)
Sid. Voluma Sid. Flow Rate Std, Volume Sid. Flow Rate * Varation Std & Corr 0,922 SCiM Variation
| Vo (M) Qi M 100NN Ve (M) G e MAlraiin ) aY) Chacmosccon AHg AHg
0.159 0011 0.160 0.011 1.005 £.010 0.011 50.181 2.747
0.152 0.015 0.152 0.016 0.996 0.000 0.015 48.096 0.662
0174 0.022 0173 0,022 0.995 ..c.oo._ 0.022 47,605 0171
0.197 0.028 0.196 0.028 0.993 -(1.003 0.028 45,688 -1.747
0.174 0.035 0.172 0.034 0.920 -0.006 0.034 45,602 -1.832
| 0.996 a Y Avg 47.434 = AH@ Avg

ote: For Calibratian Fagcior Y, the rati
ole: For aHg, orifice prassure differential lhat squates lo 0 75cfm (0 0212m’

Approved By:

f the reading of lhe cali

jbration

( Patpasu Chaisana )

Service Manager

WiSG

meter lo lne dry gas meter, acceptable lolerance a..ﬂ.._wiuza valu
*imin) at standard temperalure and pi Jnﬂ-,_____

Y,

4
i

s from the average is +0 02

’A- -.w,.“‘c.:w yirividual values from the average is 0 2inches (6 1mm) H,Q
S5 LW AL
) iy ok
| 4

Date

VTl

3-Jul-22

WASDOM SCIENCE SALE AND SERVICE GROUP CORAPANY LIKGTLL

PassiFait Result: Pass

R SRIEHAE SAIF AND SERVICE GROUP COMPANY LIMITED
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WISDOM SCIENCE

ELAPSED TIMER CALIBRATION

Meter Console Information Calibration Conditions Reference Equipment
Mode! #  XC572V Cal. Date 03-Jui-23 Calibration Standard: JS-307
Serial #: 1110070 Issue Date 02-Jul-24 Methad Reference: Compare
Elapsed Timer Modet#: C342-1464 Cal. Report No. WDS-SV360107
Elapsed Timer Serial #: - Ambient Temp. (°C) : 25
Pressure (mm Hg) - 753
Humidity (%) 60
Minute Uinute Minute Minute Minute Minute Minute
200 2.00 200 2.00 200 | 2.000 0.000
3.00 3.00 3.00 3.00 300 | 3.000 0.000
5.00 5.00 5.00 5.00 5.00 5.000 0,000
7.00 7.00 7.00 7.00 7.00 7.000 0.000
9.00 9.00 9.00 9.00 9.00 §.000 0.000

s
-
Approved By {_\ A A el

( Patpasu Chaisana )

Servici ggneer -
WESDOM

usEn Inaey lnivrud wiad uswd waita nTU Sifin
WISOOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED

CQpy

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
Address 8/115 Lumpini Town Ville Ralchaphruek-Pinklao Village,No 4, Bang Khanun, Bang Kruai, Nonthaburi 11130 Thailand
Tel 090-660-1392, 084-598-1944, 084-704-1620




Differential Pressure Meter
Testo 510

Serial No. 51501728/004

A-44
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD
/"'/-_-"\""‘\
L~

214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 WA
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th ol
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NSCTISETIS 47025
CALIBNATION 0052

E = IE E [ W
.ﬂg CALIBRATION CERTIFICATE
i

Certificate No. : L202208422-001
Date Issued : 07-Sep-22

Customer . Eastern Thai Consulting 1992 Co., Ltd.
683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230

Equipment : Differential Pressure Meter
Manufacturer : Testo

Moadcl : 510

Serial No. : 51501728/004

D No./Tag No. H

Date Received : 01-Sep-22

Date Calibrated : 07-Sep-22

Calibrated by : Mr. Saruth Srichutikul

Calibration Method or Calibration Procedure Used

In-house method : CP-07 base on DKD-R 6-1: Edition 3 2014.

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

to the International System of Units (SI).

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

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

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

the Miracle International Technology Company Limited.

Approved by: m%'\qj\j‘v(

( Mr. Sarayuth Tochua)

Certificate No : £202208422-001
Environment Ambient Temperature © (23 £ 2)°C
Relative Humidity : (30 £ 15)%RH
UUC Reading STD Reading (inH:0) STD Reading (inH:0) UUC Error Uncertainty
inHaO Before Adjusted After Adjusted inH:0 * inHz0
0.00 0.0000 - 0.0000 .12
10.00 10.0024 - -0.0024 0.12
20.00 20.0068 - -0.0068 0.12
30.00 30.0025 - -0.0025 0.12
40.00 40.0041 - -0.0041 0.12

STD =Standard

UUC = Unit Under Calibration

Calibrated condition : Pressure Medium Air : Density = 1.19 kg/m® @ 20°C, 1 bar
Mounting Position Vertical
Reference Level at the end of pressure port
Conversion Factor Multiply by 2.490 889 E+02 - Pa unit
Description of UUC : Range 0-40 inf:0
Calibration Range 0-40 inH-O
Resolution 001 inH:0

Condition As-Received : Used Item
The measurment results and statements of conformity with specification only relate to the itern calibrated.

Measurement Standards Used & Traceability :

The International System of Units (SI) through

NIMT Certificate No. MP-0138-21 for Digital Manometer Serial No. 2652GA539, Due 09-Sep-22

End of Certificate

Page 2 of 2




Flue gas Analyzer
Testo 350XL

Serial No. 01807527

A-46



YAral®

TEC
Vit
Begn
Instrument description Flue Gas Analyzer
Instrument model Testo 350%L
: 01807527

Instrument serial no.
1D no. or control No.
Manufacturer

Probe description
Probe mode]

Probe serial :
Customer name
Customer address

Testo SE & Co. KGaA

Totai pages of certificate : 2 Pages
Receiving no. H L-231681
12-Jun-23

Receiving date. :
H Gas Calibration(Oxygen 2.498,10.04,21.02

parameter of calibration 3
Nitrogen Dioxide 80.96 ppm,

Condifion of UUC. t Used

Ambient congdition . All of tie Measurment ware
Temperature :23£5°C

Humidity 55 = 15 %RH

Calibration place 17/121 Soi Ngamwongwan 47 Yaek 4

calibration procedure po.:  This instrument was calibrated by compa

to calibration work instration no. WI-CL-28-

The calibration certificate expanded uncertainty of measurement is stated as the stan
ds to 2 coverage probability of approximately 95%.

Multiplied by coverage factor k=2, which for a normal diistribution comespon
This certificate is applied only to item under tes

This Calibration Certificate may not be reporduced other than in full except wi
ults refate only to the items tested/calibrated.

ndards, which realize measurement according o the

Calibration certificates without signature and sea/ not valid and The res
This calibration certificate documents areé tracebility to national 5ta)

International System of Units (SI).

Date of calibration 13-Jun-23

/(wwwﬂw /':"
Mr. Kwanchai Khamdoung

Calibration Technician

FM-CL-09-C Rev.8 Page 1of 2

Calibration Certificate

. Eastern Thai Consulting 1992 Company Uirnited
683 Moo 11, Sukhapibarn 8 Road, Nongkham, Si Racha,

f5\

NSC-TISITIS 17025
CALIBRATION 0157

Certificate N0 G 660335
Date of issue ; 14-Jun-23

Chon Buri 20280

%vol, Carbon Monoxide 80.14,309.9,1003 ppm
Nitric Oxide 151.5 ppm, Sulphur Dioxide 100.8 ppm)

caried out the stabilized labotary

8, Toongsonghond, Laksi, Bangkok 10210

rison with Standard gas mixture according

C

dard uncertainly of measurent

+ Environmental condition.

ith the permission of the issuing faboratory.

r ot

-

V7 e

Vil

Mrs. Nongluck Wongsettee

Technical Manager

|ssued Date 26/02/16

Entech Industrial Solution Co.Ltd

17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 1021
T -,

— . ——

O THAILAND Tel 0-2775-8888 CalicrationEentech.col

P ]

Calibration Certificate
Certificate Mo.: G 660335

Where

Bewn
Stmndard References (Table 1)
i
F S@ndard Certificate Mo. Yendor Due date !
| Oxygen ( 02 ) 2.498 % Vol
4719/21 Lind - ]
ol ) inde 30-Sep-25
| Ozgen E o;; ;(l)g; D;: Xz: CG-0153-21 Nimt 18-No€-26
21 CG-0041- i
| Carbon monoxide ( CO ) 80.14 ppm CG—OO40-3§ m:mf i i
1 Carbon monoxide { CO ) 309.9 ppm 2803/21- Li ﬂ; e {
C.arbon mo.no)'dde { CO) 1903 ppm 2583/22 L!nde e !
N!trggen_Dlomde (NO2) 80.96 ppm 3240/21 L!nde by |
Nitric Ox@e { NQ ) 151.5 ppm 0161/23 L!ndE 26—Jun-2§ |
Sulphur Dicxide { 502 ) 100.8 pem 3507/22 :” . oy i
Measurad room conditions — e Rl :
Temperature 22,7 °C  Humidi .
P Tosios: ity :69.3 %RH Pressure 1007.1 mbar
Gas Temperature : 23 °C  Flow rate i
] ) 1,200 mi/min Gas pressure
Icaﬂnbmrmﬁ Results (befors adjustment) {Tabie 2) o moer
I Parameter of Standard Standard Meaan of . Uncertainty i
j o Values vuc il (%) :
() Ol) . I
1 02 (%Voly 50433 12[55193 o5 5 Il
L4 i : 0.09 . '
| gg ((,fri?l) 21.02 21.14 012 g 32 |
= (W B 80,14 8L 0.86 30 'l
‘ © (Egzg 309.9 311 11 6.0 |
| ooz o) 1003 1004 1 1.2 |
1 = (ppfn) 80.96 72.3 -8.66 8.0
| o e 1515 137 -14.5 8.0 |
) 100.8 101 0.2 5:0 l
1Ca!ibraﬁcn Results (after adjustment) {Table 3)
H Parameter of Standard Standard Meamn of Uncertainty J
| Values wuc Ervor ()
1 0 .
| gg Euﬁgg:g 2.498 2.59 0.092 0.15
[ o 10.04 10.13 0.09 0.20
| oG om) 21.02 21.14 0.12 0-30
I s (pgm) 80.14 81 0.86 3 0 ‘
| @ = 309.9 311 1.1 60
{ *Nozi - 1003 1004 1 1'2 |
[ ot 251) 80.96 79.9 -1.06 8.0
| zas p_ ) 151.5 151 -0.5 8'0 |
{ (ppm) 100.8 101 0.2 6.0 |

Remark : 1 cmol/mol = 1 %vol. , 1 pmol/mol = 1 ppm.
I . —
Calibrations marked Not TISI Accredited "in this Certificate have been included for completeness."

End of Report

Page20f2

tssued Date 26/02/16

FM-CL-09-CRev.8

Entech Industrial Solution Co.Ltd.

f\
NSCTISKTIS 17025
CALMAATION D157

17/121 Soi N . a7 T k: 2 THAI T -277C-i alibratinn@enrech an th
oi Ngamwongwan Yaek 48. Toongsonghong, Laksi, Bangkok 10210 ILAND Tel O S-8888 Calil i
24 nrech an



Hot Air Oven
Model : UFE 500

Serial No. : G511.0182

A-48



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

AMARC|

CERTIFICATE OF CALIBRATION

Customer EASTERN THAI CONSULTING 1992 CO., LTD

683 Moo 11, Sukhapiban 8 Rd.. Nongkham,
Sriracha, Chonburi 20230

Location of Calibration EASTERN THAI CONSULTING 1992 CO., LTD.

(Hot Lab)
Equipment Temperature controlled enclosures (Hot air oven)
Manufacturer Memmert Model
Serial No. G511.0182 ID No. 3

Date of Receipt 20 January 2023 Date of Calibration

Condition of Cafibration

1. Environment 11 Ambient temperature Maximum 27.9
1.2 Relative humidity Maximum 50.9
+ Maximum 221.9

1.3 Line voltage supplied

8. Calibration method

|
@ TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.

3. Reference standard instrument
D No.
LB-DA-11 (RTD-138 to RTD-146)

\nstrument
Data Acquisition With Sensor

(RTD-Pt100)

4. This certificate is traceable to the international system of unit (S1 Unit).

The measurernent is traceable to Asia Medical and Agricultu

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

6. Condition of calibration item Normal

Mr. Sarawoot Thammo Approved by

Calibrated by
Scientist

Issue date 24 January 2023

The uncertainties are for a confidence probability of approximately 95%
bove calibrated item and was found

Certificate No.

22-040309

aecurate as shown on date and place of calibration only

L1y

5
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NSC-TISI-TIS17025
CALIBRATION 0152

. Page 10f3
23-006679

REPORY OF CALIBRATION

Certificate No. :

7

il e
NSC-TISI-TIS17025
CALIBRATION 0152

Page 2013

Ceriificaie No. :

sample Code : 23-02820-002
Satnple Code - 23-02820-002
Results of Calibration
Resalution 05 °C
1. Reporting of Temperature
librati 3 .
Calibration wWic uuc tMeasured temperature at each nositions (°C) Uncertainty Coverage
B e i
point (°C) | setting (°C) |readin CH #1 #2 #
UFE 500 9 3 | #a | #5 | 26 | #7 | #8 | #e™ | £ O factor k
104
P 103.5 103.5 104.10 | 104.08| 103.87 103.69|104.08|104.08 103.96 104.01| 103.84 0.47 ' 2.00
20 January 2023 2. Characterization results
Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation (°C)
°C Minimurmi 253 °C 104.0 0.08 0.32
! E 0.38
% ¢ Minimum 385 %
Notes
VAC Minimum 218.5 VAC ’
ULIC* = Unit Under Calibration w-")
s
/
Due Date
21 April 2023

ral Laboratary and Research Center Public Company Limited.

place of calibration only.

,

{Mr, Somchai Mgampunt)

signed for Director

The calibration resull is applied only Lo the al

This Certificate is issued in accordance with the conditions of aces

laboratory and ils traceability 10 recognized national standards and to Lhe unit of measurement realize

reproduced other than in full except with the prior written approval of the Asi

reditation granted by the Thai Laboratory accreditation scheme whi v L0 x
d at lhe corresponding national standards laboratory Thi

2 Medical and Agricultural Laboratory and Research Cent

ich s L3 2L
is certificate may not be

er Public Company Limiled {(AMARC)

TEL 02-516-2422

FAX 02-516-6949
Rev O1

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

CONTACTENMAR C.CO.1

WWW.AMARC.CO.1
Elfective Date 15/10/2

TEL 02-516-2422
FAX 02-516-6949

Rou NG

361 501 Ladpran 122, Ladprao Road,
Phiabphla, Wang Thonglang, Bangkok 10310

EM.S1 MR

CONTACT@AMARC.CO.TH

WWW.AMARC,CO.TH
Efferrive Nata 15/10/21
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ASIA MEDICAL AND. SN
A M A R ‘ : AGRICULTURAL LABORATORY *\\..__\-____.{/_/’-.
AND RESEARCH CENTER M
TS
TN FALR
Wl
NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 3of3
Certificate No. : ~ ~  23-D06679
Sample Code : 23-02820-002
Results of Calibration
Notes (
#a
1. Sensor installation locations P
11 All sensors at any corners or walls should be positioned
] [
5 om (a x b x ¢) from the wall. #1 #3
DF‘II - Ceamransic cvnter
1.2 The reference sensor is preferably located of the geometric center #%¢
[}
of the chamber. H Fiifha [ 8,
I
2. Interior dimensions approx of chamber : :
w5 _wz _ J#T b
W= 56 cm; D= 40 cm; H= 48 c¢m = cl
. . "’
3. Air valve or fresh air level = Off - - /t;
4. Fanlevel : Open W
5. The quoted uncertainty includes® Stability of chamber and loading effect Figure: Example of sensor
in chamber at 20% of uniformity ". installation_Positions

6. Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference
lacation which are observed at the same time.

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

0§-4

7
8. Overall variation - the difference of the maximum and the minimurm measured temperatures throughout observation time.
9. UUC*reading - the average reading of indicating device that forms the integral part of the enclosure.

10, Calibration results without adjustment.

The result expanded uncertaintty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds

toa probability of il 95% The standard uncertainty of meaturement has boon determined in accordance with UKAS M3003

- End of Report - o=,

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARLE.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-018 Rev 09 Effective Date 15/10/2}

+



INDUCTIBELY COUPLED PLASMA SPECTROMETER
Model : Prodigy 7

Serial No. : P70177

A-51
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Application Define Company Limited

133318 auuvviasisg? unaduyd waduy? nqomvauas 10510

433/2318 Hatairath Road., Minburl Sub-district Minburl District , Bangkok 10510

Vs Tel: (66)64456 -5191 E-mall: supporii@ipdefine.ca.th : httpi:www.apdafine.ca.th
wwnlsedengifom 0105556032491
CERTIFICATE OF INSTRUMENT PERFORMANCE
INSTRUMENT: INDUCTIVELY COUPLED PLASMA SPECTROMETER
BRAND: Telendyne Leeman Labs
MQODEL: Prodigy 7
SERIAL NO. P70177
CUSTOMER: wi3iim Sy aeudans 1992 1fa
CHECKING: SPECTROMETER STATUS
Wavelentgh Accuracy check by use emission line of Hg Lamp
Mercury line 253.652 nm. Ok -
Plasma View (Dual View) .-
CMOS Detector check UK
Align View by Mn line 257.610 om. o
RF GENERATOR
Incident Power 1,200 £10 Watt  Reading =" 2. Watt Lo
SAMPLE INTRODUCTION
Plasma Torch, Injector, Spray chamber, Nebulizer Ok
Paristaltic pump & Tubing -
EXHUASTING & COOLING SYSTEM
Safly Interlock Switch (Door, Argon pressure, Water pressure) "'k .....
Cooling System, water flowrate & low pressure switch 0;(‘
Flowrate of Air blawer B
COMPUTER & SOFTWARE
Plasma Ignitation software & Analytical Software d"
ANALYTICAL TEST )
Full Frame Capture & Echellogram check DK .....
Calibration Cuve & QC Test DK
DATE : Dec 12, 2022

L

Mr. Somchai Chumyaung
Engineer Sign

PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY?

Customer: w3t Samiiiulne asudads 1992 $1ip Date: Dec 12,2022

S/N: P70177

Instrument: [CP-OES | Model: Prodigy 7

1. Gas Supply /Water Re-circulator/Exhaust Hood Check:

Gas system:

ArRALLNALTARREN TN

Leak inspected  ( »")No leak
Leak inspected (~ ) No leak
Leak inspected ¢ )Noleak

Argon Pressure: £ psi
Nitrogen Pressure: ~ psi
Oxygen Pressure: - pst

( ) Change camera purge gas Dehydrator ( 1 times /years )
Next time replacement  Checé =7 ol
Winuddnanwiuidiawed yo 1 8

Water Chiller: RF generator
flow rate 4.94_LPM
Temperature _2 <’C  ammasuguugd

Leak inspected (1) No leak ATIAREUANTIAIY

‘Water Chiller : Camera

(1) check water level and refill msageurzAnIUATFIAMN
IR
{,) change water  Waaudenin

Temperature ~27 °C  nrAsaugnunil

Exhaust Hood
Flowrate =79 © CFM ( system request > 150 )

47 TELEDYNE LEEVAN LABS

PO o

Comy
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DYME LEEMAN LABS
aulareyoulinox
PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY?7
Customer: 154w aaisu’ine aeudans 1992 $15a Date: Dec 12,2022 PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY?7
fusiment. ICB.OES | Model: Prodigy 7 S/ P70177 Customer: 159w Smiifu'ny neudads 1992 4170 Date: Dec 12, 2022
Instrument: ICP-OES [ Model: Prodigy 7 S/N: P70177
2. Computer & Software Check
3. Instrument Control
Status
Description Status
Interface Cable USB ( ) No broken ol Opitica! view position: AmAnausunkinLuAWARefluudszyNe
Software Version ol Hg Lamp Deltas
- - B 2 Y_-9 Ol
/) Operation function check : S
) Open /Save /Edit method L
N Axial seak positions X2725 Y1225 0
() Instrument Control ol¢
Radial peak positions XA154 Y1225 &
(J Sequence ol
Hglamp peak positions ~ X 2220 Y 262
() Full Frame Capture ( Echelle Mode) - =
- - Pl Control @ i CALIWA:
5 o aigmmont Tz W g - asma Con AMSRELNIINUNIqAUAZALIMANELN
Ole, (A Anto Start da
() Calibration Curve (4 Extinguish ok
ok, () RF power setting ol
() Re-Calculation T () Igniter glli
() Air Xnife
(.yPrint Report de ol
Torch Gas  ArmasumMmssrsuuLTan WAL
) Coo.ant /Plasma Flow control ol
(v) Aux Flow ol
(/) Nebulizer Flow ol
() Optimize sample introduction fimction ol
(v) Peristaltic pump control ol
() Auto sampler Control [
(1) Camera Support Module ol
) Diagnostic i

=By ‘ - Co
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"F TELEDYME LEEMAN LABS A'!i'h IEE-EDVEIEEEFPHI?N LABS
Luerpvhergyoulna- Boans Reiayuley
PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY7 PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY?7
Customer; 154n daufisu'lny Agudnas 1992 SR Date: Dec 12,2022 Customer: v danisulny Apusiaia 1992 $188 Date ;Jec 12,2022
Tnstrument: ICP-OES [ Model: Prodigy 7 S/N: P70177 Instrument: ICP-OES | Model: Prodigy 7 S/N: P70177
6. Hardware Check with SALSA.EXE Diagnostics
4. Cleaning & Replacement
Power Supply Value Status
rETy -12VDC (11-14.5VDC) -13.71% % [%
Descriptio
e Status +12VDC (11- 14.5 YDC) 12 N2 o
) O-Ring Torch replacement +3.3VDC 3, 2%6 ol
ol 5.0 VDC 2. G545 ol
(») Pump Tubing replacement 3 +13.5 VDC 13, d%9 o
(¥
) Glassware cleaning (Torch, Nebulizer , Spray chamber ) Plasma Generator Value Status
ol ICP Curent 0.500A = 1kW 0. 544 oC
(3 Lube the roll peristaltic pump L ICP Ref 5.0Vdc = 1kW 5.464 [
e TCP Current 0,00 Vde= OkW o el
¢) Optical windows cleaning v ICP Ref 0.00Vde = 0kW o s
& RF Water (Hz) OFF o ok
(/) Camera Water Re-circulator (water change/ refilled) v RF Water (Hz) ON 2% ol
o Air Knife Pres. (0.00V ) OFF o Ik
() RF Generator Water Re-circulator (water change/ refilled) gl Air Knife Pres. (3.0-7.0V)ON 4-054 viC
Neb 25 @ setting of 25 PSI 25 o
() Cleaning Electronics Board with spray cleaner i Cool 18 (@ setting of 18 LPM i< 64
sk i Aux  0.6(@ setting of .6 LPM a. b ot
(# Cleaning dust inside Unit Camera Water pump_| Pump Current (0.000 A) OFF %] o4
ok Pump Voltage (0. 000 V) OFF o ok
. Pump Current (0. 8 to 4.0A) ON 1.04 ok
() Cleaning dust filter 'S Pump Voltage (8 to 13 V) ON 17,52 e
5, Safety Interlock Set Points Value Status
Air In Set Point 32°C =1 ol
rRT] Cam Tec Temperature -32°C _52 ol
7 DDE“ iption St“}““s Op Purge Low 0.77 LPM o o
) Dooc switch Ow Op Purge High 15.50 LPM 5.5 ok
{) RF Water Re-circulator ow. CamWuT _ 28°C 2% bl
() Camera Water Re-circulator ok
) Camera purge gas ok
() Argon pressure el
() Nitrogen pressure [
.."'\\ TELEDYNE LEEMAN LABS
Eopnashereyoulos

CoRY T ey
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PREVENTIVE MAINTENANCE / CALIBRATION REPORT FOR PRODIGY7
Customer: 151 Smitsu'lny neudads 1992 $1fm Date: Dec 12,2022
Instrument; ICP-OES | Model: Prodigy 7 S/N: P70177

7. Mn Check for performance Test

Condition Condition Test Status
for performance Test
Standard 1 ppm, 5 ppm, 10 ppm 1o PP aa
Power plasima 1.20 kw 1.2 ol
Plasma gas 16.0 LPM 146 e
Auxiliary Gas 0.8 LPM I, % e
Nebulizer 121PM 15 b9 o
Pump Speed 25 RPM 25 ol¢
Integration time 155 Axial , 5 5 Radial 105,55 N
Nebulizer Type Seaspray, Conikal, Meinhard $2 A Sppaas ole_
Intensity first performance 1 ppm > 4,000,000
5 ppm = 15,000,000 72 0 VY
10ppm = 50,000,000 % 65,000,000 | ol
Engineer Sign 12 Dec 2022
= ) TELEDYNE LEEMAN LABS
‘ EvarysNereyouinoi
-Somchai Chumyaung

SOPY



IC-THERMO

Serial No. : 20053176
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ARCHEMICA

Certificate of Calibration

.

Integrion : Anion and Cation (ID#960)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd.

"Ij.:
(Ot

Integrion S/N : 20053176

AS-DV S/N :2008880131

For

Easternthai Consulting 1992 Co., Ltd.

Operator Signature :___[1tljones Date : Oct 20, 2022

{Mr.Nutdanai Laekhwan)

Application Chemist ;
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UV/VIS SPECTROPHOTOMETER
Model : UV - 1800

Serial No. : A11635101643 CD
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Certificate of Calibration

Certificate No.
Equipment

Model
Manufacturer
Serial No.

ID No.

Date of receipt
Date of calibration
Date of issue

Customer name

Address

Temperature

Humidity

Equipment condition

Calibration Location

Calibration Procedure

Traceability

Calibrated by

The above resulls are valid exclusively for lhe calibrated item(s) as mention in this reporl / cest
Advertising the report / Certificate and publicity of the resuits are prohibited and also shail not be rgora

Number of Page(s)
BSCC-UV-152/23
UV/Vis Spectrophotometer

UVv-1800
Shimadzu

A11635101643 CD
N/A

25 April 2023

25 April 2023

27 April 2023

Eastem Thai Consulting 1992 Co.,Ltd

683 Moo 11, Sukkhaphibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230

(22.4-23.1) °C (On site)
(44.5-45.2) %RH (On site)

Good Operation

Analysis Department
In-house method WI-UV-702-01 based on ASTM E275-01

Wavelength Accuracy is traceable to certificate No. 94780 and 94775
Photometric Accuracy is traceable to certificate No. 94808 and 100147
Stray Light is traceable to cerificate No. 94791

The above certificale are traceble to SI unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory NO. 0659)

Mr.Pannaphong Phanmekakul

Approved by

S

Mr.Kanchit Choothep
Technical Manager

except in fuil, without written approval of the Bara Scientific Co., Ltd

1of3

{ ﬁ‘l | Eara Sclentific Co., Lich
‘\L."r 968 U Chu Liang Building Floor7 Ramad Road
S

Sttam Bangrak Bangkok Thailand 10500
Bara Scienfific v barascientific.com

Tal : 02-6324300 Fax : 02-6375496-7
Solution of Success

Certificate of Calibration

Certificate No. BSCC-UV-152/23 Number of Page(s) 20f3

Calibration Results:

1.Wavelength Accuracy

Certified
Uuc (nm) Error (nm) Uncertainty (xnm)
Wavelength (nm)
287.71 287.65 -0.06 0.18
44582 445.80 -0.02 0.18
536.52 536.35 -0.17 0.18
741.02 740.99 -0.03 0.18
879.41 879.27 -0.14 0.18
2_Photometric Accuracy (UV)
Wavelength | Certified ue .
(A) Error (A) Uncertainty (+A)
{nm) Absorbance (A}
235 0.0000 0.0000 0.0000 0.0075
0.7311 0.7313 0.0002 0.0075
257 CNR CNR CNR CNR
CNR CNR CNR CNR
313 ~ CNR CNR CNR CNR
CNR CNR CNR CNR
350 0.0000 0.0000 0.0000 0.0075
| 0.6306 0.6314 0.0008 0.0075
*CNR = Customer not request
2y

Tre atove resuits are valid exclusively for the calibrated ilem(s) as mention in this report / certificate.
advertising the report / Certificate and publicily of he resuits are prohibited and also shall nol be reproduced
except in full, withoul written approval of the Bara Scientific Co., tid

FM-UV-708-02 Rev 01 (23/01/63
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Bara Scientific Co,, Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkak Thailand 10500

Tel : 02-6324300 Fax : 02-6375496-7

Bara SGientjﬂc www.barascientlfic.com

Eblution of Sucres:

A,

o

gc

Certificate of Calibration

Certificate No. BSCC-UV-152/23 Number of Page(s) 3of3
Calibration Results:
3.Photometric Accuracy (Visible)
Wa‘;:'r:')‘gth Absi::ﬁ: @ uuc (A) Error (A) Uncertainty (+A)
0.0000 _ 0.0000 0.0000 N 0.0042
4200 0.5488 = 0.5508 0.0020 0.0042
0.7527 0.7535 0.0008 - 0.0042
1.0756 1.0758 0.0002 0.0042
.0.0000 __ 0.0000 0.0000 0.0042
440.0 0.5391 0.5406 0.0015 0.0042
0.7355 s 0.7360 0.0005 0.0042
1.0509 1.0501 -0.0008 0.0042
_CNR ) CNR CNR _ CNR ;
awse CNR _CNR . CNR _CNR ’
__ CNR CNR _CNR CNR
CNR CNR CNR CNR "
0.0000 0.0000 0.0000 00042 ;
546.1 0.5045 _ 05044 -0.0001 0.0042
0.6884 0.6885 0.0001 0.0042
0.9816 0.9808 -0.0008 0.0042 |
CNR CNR CNR _CNR
59010 CNR CNR CNR CNR
CNR CNR CNR. __CNR
CNR CNR CNR CNR
__0.0000 ] 0.0000 0.0000 0.0042
635.0 0.5183 0.5178 -0.0005 _0.0042
0.6864 0.6868 _0.0004 0.0042
0.9747 0.9739 -0.0008 0.0042 |
“CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) Wavelength (nm) Transmission (%T) Absorbance (A}
| 200.750.11nm 200.72 0.9630 2.0164

The Stray light transmission reference is less than 1

*Stray Light not NSC-ONSC Accredited.

The measurement uncertainty is base on a slandard uncertainty multiplied by a coverage faclor k=2 proifiding a level of confldence of approximalely 95%. it

The above resulls are valid exclusivel
Advertising the report / Cerlifi

**End of Certificate™*

y for the calibrated item(s) as mention in this report /
cate and publicity of the resuits are prohibited and also shall not
except in full, without written approval of the Bara Scientific Co,, Ltd

-0%T and Stray light absorbance reference is grealer than 2,00A

FM-UV-708-02 Rev M (23M1/R3)



SOUND LEVEL CALIBRATOR
MODEL : NC-75

SERIAL No. : 34802645
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NSC- TISI TS IW.J
CALIBRATION G037

AQTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 35/1065

Request No. 21-66/0021
CALIBRATION CERTIFICATE
Submitted by : Eastern Thai Consulting 1992 Co.,Ltd.
| Address - 683 Moo 11 Sukaphibal8 Rd., Nongkham, Sriracha, Chonburi 20230.
Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer :Rion Relative Humidity : (50 +15) %
Model :NC-75 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 34802645

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

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

9

4, Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526.

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only.

Date of Receipt 10 Oct. 2022

Date of Calibration 18 Oct. 2022

\__,J / Ire I
The results relate only to the items tested/calibrated or value assn;nec -, \,__/
Advertising the Report/Certificate and publicity of the results except in full are prohibited untess written permission is obtained from the governor oF TISTR.

FM.BL.MTC.002 Res

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khtong Ha, Amphoe Khiong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyotnin Road, Chatuchak, Bangkok 10901
Chanewat Pathumthani 12120, Thaitand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

Tel. (66) 0 2323 1672-80 ext 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : cumpai@tistr.or.th Website:zwww tistr.orth

NSC-TISFTIS 17025
CALIERATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP.

Request No. 21-66/0021 35/1065
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Ouiput of Unit Under Test = %4 dB re 20uPa at 1906 Iz
Acoustic Qutput in dB re 20piPa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.30 +0.50 +3.0%

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

Calibrated by : Approved by :

O S
(Mr.Weerachai Deechaiyae) Vir Pt e
Y m 5
Electrical and Electronic Standards Laboratory
Date of Calibration 18 Oct. 2022 Industrial Metrology and Testing Service Centre
Date of Issue 19 Oct. 2022 Ref : 2011265101004372001

End of Certificate %
The results relate only to the items tested/calibrated or value nssé

Advertising the Repart/Certificate and publicity of the results except in full are prohibitad unless written per isgion is owﬁnwe,wr of TISTR.

FM.BL.MTC 002 Rev

Head Office Offlce/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luzng,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 1090C
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel. (66) 0 2577 9000
Fax. (66} 0 2577 9009
E-mail : rumpai@tistr.or.th Website:xwww.tistr.or.th



SOUND LEVEL METER
MODEL : NL-52A

SERIAL No. : 00230992
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e NSC-TISITIS 17025
I2TISTR CALIBRATION 0037

OVTSTR  caumeamoNow

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-66/0343 MTC Ne. EEL. BP. 154/0266

CALIBRATION CERTIFICATE

Submitted by ~ : Eastern Thai Consulting 1992 Co., Ltd..

Address . 683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230.
Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Ambient Environment

Instrument Calibrated :

Description - Sound Level Meter Temperature 1(23+3)°C
Manufacturer : Rion Relative Humidity S (50£15) %
Model :NL-52A Ambient Pressure - (101.325+1.5) kPa
Serial No. 00230992

Mi%phone : Type UC-59 No.22769

Preamplifier - Type NH-25 No.22428
Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
_ Condenser Microphone Briiel&Kjeer 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

O

_ Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
, Digital Function Synthesizer NF FElectronic Instruments DF-193A S/N 122037

W

6. Digital Multimeter Fluke 8520A S/N 4985007.
7. Pistonphone Rion NC-72 S/N 00402446.
. Measuring Amplifier Britel&Kjer 2636 S/N 1537484,

o0

Date of Receipt 27 Feb. 2023

Date of Calibration - 91-23 Mar. 2023

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

FM.BLMTC.002 R

Head Office Office/Laboratory Office
5 Mu 3 Tamban Khiong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Inclustrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 109
Changwat Pathurnthani 12120, Thaitand Amphoe Muang, Changwat Samutprakan 10280, Thaitend ~ Thailand

Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax (66) 0 2323 9165

P il « metemticte Arth

Tel, (66) 0 2577 9000
Eax. (66) 0 2577 9009

ITISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-66/0343

9. Power Amplifier Britel&Kjzr 2706 S/N 15 17650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calil

were based on 1EC 61672-3 Electroacoustics - Sound Level M

MTC No. EEL. BP. 154/0266

brated by using calibration procedures 10 CP-102-02 and CP-102-03, which

eters - Part 3 : Periodic tests (2013). These calibration

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct measuremnent method. The acoustic signal test was performed in an anechoic foom with the comparison

measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the 1

Metrology (Thailand).

nternational System of Units through the National Institute of

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

measured values only.

The reported expanded uncertainty is based upon a standard uncertain

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

Date of Calibration

- 21-23 Mar. 2023

The results relate only to the iterns tested/calibrate
Advertising the Report/Certificate and publicity of th

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel, (66) 0 2577 9000

<ax, (66) 0 2577 9009

cmail - rumnaiAtiste ar th Wehsirewww fistr or th

= — —

ty multiplied by a coverage factor

d or value assipsad

e results except i full are prohibited unless written permission is ohtansd

Office/Laboratory
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
F-mnail « mtcatistr or th

FM.BL.MTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel (66)0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

F-mail - sumal ep@tistr or th
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-66/0343

MTC No. EEL. BP. 154/0266

1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation |Acceptance limit Uncertainty | Meximum-permitted uncertainty
Signal (dB) Before adjust| After adjust | valuc (dB) | Class 1 (xdB) (+dB) of measurcment (+dB)
113.89 114.0 113.9 0.0 0.7 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 123.9 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
20.8 0.10 N/A

2.2 The

G9-u

Date of Calibration

microphone of the sound level meter was replaced by electrical signal input device
Frequency | Mcasured value Uncertainty Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 10.3 0.10 N/A
C-Weight 15.2 0.10 N/A
Flat 20.8 0.10 N/A
;,-—-\ /_-'\” —E.::):T\/h

:21-23 Mar. 2023

The results retate only to the iterns tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in fult are prohibited unless written permission is obtain

ed from the governor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
Fax (66) 0 2577 9009

£ nnil « rimnaiatistr ar th Wehsite wwa tistr.orth

Qffice/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Roa_d,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel, (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

FM.BL.MTC.002 R
Office
196 Phahanyothin Road, Chatuchak, Bangkok 109
Thailand
Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

-.t".‘.
w

ATISTR

NSC-TISITIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0343

3. Acoustical signal test of frequency weightings

MTC Ne. EEL. BP. 154/0266

Date of Calibration

:21-23 Mar. 2023

Frequency |Deviation from frequency response {dB) Acccptance limit Uncertainty | Maximum-permitted uncertainty
(tz) A-weight | C-weight Flat class | (dB) (+dB) of measurcment (+dB)
125 0.4 0.5 0.3 +1.0 045 0.6
1000 -0.2 -0.2 -0.2 +0.7 0.45 0.6
8 000 -1.2 -1.2 -13 +1.5;-2.5 045 0.7
4, Electrical signal test of frequency weightings
Frequency |Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flat class 1 (dB) (+dB) of measurement (+dB)
63 -0.1 0.0 0.0 +1.0 0.20 0.6
125 -0.1 0.0 0.0 +1.0 0.20 0.6
250 -0.1 0.0 0.0 +1.0 0.20 0.6
500 0.0 0.0 0.0 +1.0 0.20 0.6
1000 0.0 0.0 0.0 10.7 0.20 0.6
2 000 0.0 0.1 0.0 *1.0 0.20 0.6
4 000 0.0 0.0 0.0 +1.0 0.20 0.6
8000 0.1 0.1 0.0 +1.5:-2.5 0.20 0.7
16 000 -1.3 -1.3 0.1 +2.5;-16.0 0.20 0.7
-

4/9

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

Head Office

35 Mu 3 Tambon Khtong Ha. Amphoe Khleng Luang,
Changwat Pathurnthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

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

Office/Laboratory

Sot 1C, Bangpoo Industrlal Estate, Suknumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66} 0 2323 9165
E-mail : mtcatistr.or.th

Office

FM.BLMTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail :

sumatee@tistr.or.th



2ITISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0343

5. Long-term stability

MTC No. EEL. BP. 154/0266

E

J7TISTA

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-66/0343

MTC No. EEL. BP. 154/0266

7. Level linearity on the reference level range

Time | Messured Valuo | Deviated valuo | Accepiance limit Uncertainty [ Maximum-permitted uncertainty Anticipated | Measured Value | Doviatd value | - Acceptance limit Uncertainty | Maximum-permitted uncertainty
8) (dB) class 1 4dD) (xdB) of measurciment (44B) value (dB) (dB) (dB) dass 1 (1B | (dB) of measurement (+dB)

Begin 240 0.0 01 0.10 o1 137 157.1 0.1 08 030 03
g o40 136 136.1 0.1 0.8 030 03
135 135.1 0.1 0.8 0.30 0.3
6. Frequency and time weightings at 1 kHz 134 134.1 01 08 0.30 0.3
6.1 Frequency weightings at 1 kHz 133 133.0 00 0.8 030 03
Frequency | Measured Valuc Deviated valuc Acceptance limit Uncertainty Maximum-permitted uncertainty 132 132.0 0.0 08 030 03
Weighting (dB) (dB) class 1 (+dB) (+dB) of measurement (+dB) 131 131.0 0.0 0.8 030 03
A-weight 94.0 0.0 0.2 0.20 0.2 | 130 1300 0.0 08 030 03

C-weight 94.0 0.0 02 0.20 0.2 129 129.0 0.0 08 030 03 |
i Flat 94.1 0.1 0.2 0.20 02 = e on - 030 -
< 119 119.0 0.0 0.8 0.30 03
6.2 Time weightings at 1 kHz 114 114.0 0.0 0.8 0.30 03
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty 109 109.0 0.0 0.8 0.30 0.3
Weighting (dB) (dB) class | (+dB) (+dB) of measurement (+dB) 104 1040 0.0 08 030 03
Fast 94.0 0.0 0.1 0.20 0.2 99 99.0 0.0 0.8 0.30 0.3
Slow 94.0 0.0 0.1 0.20 02 5 4.0 i 0.8 030 03
Leq 94.0 0.0 0.1 0.20 0.2 ® | 890 G 08 030 0.3
34 ] 84.0 0.0 0.8 0.30 0.3
l_79 79.1 0.1 0.8 0.30 03

Date of Calibration  :21-23 Mar. 2023 _Sm ,E!"V“E 2? ’ Date of Calibration  : 21-23 Mar. 2023 e 679
" The results relate only to the items tested/calibrated .oT\:akue assigneds Mo e - L1 ‘ -

Advertising the Report/Certificate and publicity of the results except

in full are prohibited unless wri

The results relate only to the items 1ested/calibrat:

ed or value assigned

ission i i TIST
tten permission is obtained from the governor of TISTR B Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
“hangwat Pathurnthani 12120, Thailand

Tel. (66) 0 2577 9000

“ax, (66) 0 2577 9009

s Csi - immmaiakictr A th Wohcitewaaw Hstr orth

Office/Laboratory
Sei 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Amphos Muang, Changwat Samwitprakan 10280, Thailand

T2l (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

FM.BLMTC.002 Rev

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900
Thailand

Tel, (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalea@tistr.or.th

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 3000

Fax. (66) 0 2577 9009

E-mail : rumpaidtistr.or th Website:www tistr or.th

Office/Laboratory
Sai 1C. Bangpoo \ndustrial Estate, Sukhurnvit Road,

Amplios Muang, Changwal Sarnutprakan 10280, Thailand
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7. Level linearity on the reference level range (cont.)
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8. Level linearlity including the level range control

Anticipated | Mcasured Value Deviated vahie Acceptance limit Uncertainty Maximum-permitted uncertainty At reference level at 5 dB greater than the under-range on a level range
value (dB) (dB) (dB) class | (+dB) (+dB) of measurement (+dB) Range Anticipated value | Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty

L a0 e 0 o 03 (dB) (4B) value (dB) | class 1 (+dB) |  (xdB) of measurement (+dB)
69 69.0 0.0 0.8 0.30 03 30-130 35 350 0.0 0.8 0.30 03
64 64.0 0.0 0.8 0.30 0.3
= — e 03 el i 9. Tone burst response
54 53.9 -0.1 0.8 0.30 0.3 Time Toneburst Measured value | Deviated |Acceptance limil| Uncertainty | Maximum-permitted uncertainty
49 49.0 0.0 038 0.30 0.3 Weighting | Duration, Tb (ms} (dB) value (dB) | class 1 (dB) (+dB) of measurement (+dB)
44 43.9 -0.1 0.8 0.30 03 200 126.0 0.0 +0.5 0.20 0.3
39 39.0 0.0 0.8 030 03 Fast 2 109.0 0.0 +1.0;-1.5 | 020 0.3
34 34.0 0.0 0.8 0.30 03 025 99.0 0.1 +1.0,-3.0 0.20 03
29 28.9 -0.1 0.8 0.30 0.3 200 119.6 0.0 +0.5 0.20 0.3

i 28.0 0.0 0.8 0.30 0.3 Show ) o 1 1050 U o2 =~

I Y 27.0 0.0 0.8 0.30 03 200 0 5o . 090 03
26 26.0 0.0 0.8 030 L SEL 2 100.0 0.0 +1.0;-15 | 020 0.3
25 249 -0.1 0.8 0.30 03 0.25 0.9 0.1 +1.0: -3.0 0.20 03

8. Level linearlity including the level range control
At reference sound level on the reference level range
Range Anticipated valuc | Mecasured value | Deviated |Acceptance limit] Uncertainty Maximum-penmitted uncertainty|
(dB) (dB) value (dB) | class | (+-dB) (+dB) of measurement (+dB)
30-130 94.0 94.0 0.0 0.8 0.00 0.3
(SN’
Date of Calibration  :21-23 Mar. 2023 %g« éc*g Date of Calibration  : 21-23 Mar. 2023 .\‘_,J @z /e §‘/ 9
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Number of cycles in Anticipated Mecasured | Deviated |Acceptance \imit| Uncertainty Maximum-permitted uneeriainty|
test signal value (dB) | valuc (dB) | valuc (dB)| class | (xdB) (+dB) of measurcment (+dB)
Complete cycle 125.4 125.4 0.0 2.0 0.20 0.35
Positive half cycle 124.4 1241 -0.3 1.0 0.20 0.35
- —
Negative half cycle 1244 124.1 -0.3 1.0 0.20 0.35
11. Overload indication
Mecasured value (dB) Deviated | Acceptance limit Uncertainty Maximum-parmitted uneeriainty
Positive one-half cycle Negative one-half cycle | value (dB)| class! (+dB) (+dB) of measurement (+dB)
] 136.5 136.5 0.0 1.5 0.20 0.25
S 12. High-level stability
Time Measurcd Deviated value Acceptance limit Uncertainty Maximum-permitied uncertainty
valuc (dB) (¢B) class 1 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.1 0.10 0.1
End 129.0
Calibrated by : //:’ Fg ‘;’ Approved by : = =L a
1,/ l - e B
nTlemmamt | e eact Ml

(Mr. Pannasit Phasingsti)
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CALIBRATION CERTIFICATE
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9. Power Amplifier Brilel&Kjer 2706 S/N 1517650

CALIBRATION 0037

MTC No. EEL. BP. 152/0266

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilenl 34401A S/N MY44005560.

Submitted by . Eastern Thai Consulting 1992 Co., Ltd.

Address . 683 Moo 11, Sukhapibam 8 Rd., Nongkham, Sriracha, Chonburi, 20230

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

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

Instrument Calibrated : Ambient Environment

Description - Sound Level Meter Temperature :(23+£3)°C

Manufacturer : Rion Relative Humidity < (50+15) %

Model :NL-52A Ambient Pressure 1 (101.325+1.5) kP2 measurement method.
Sg)rial No. : 00230989

iierophone . UC-59 No.22337

Preamplifier : NH-25 No.22425 Metrology (Thailand).

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712. measured values only.
2. Condenser Microphone Britel&Kjzr 4180 S/N 2889871.
3. Decade Attenuator Ando AL-205 S/N 00464602.

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

]

Digital Function Synthesizer NF Electronic Instruments DE-193A S/N 122037.
6. Digital Multimeter Fluke 8520A S/N 4985007.

~1

. Pistonphone Rion NC-72 S/N 00402446.

=]

. Measuring Amplifier Britel&Kjzr 2636 SN 1537484.

Date of Receipt - 27 Feb. 2023

7

Date of Calibration : 24 Mar. 2023 Date of Calibration

=
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This instrument was calibrated by using calibration

procedures were related to the electrical and acoustic signal tests. The e

The information on actual reading is attached herewith an

: 24 Mar. 2023

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

k=2, providing a level of confidence of approximately 95%.
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procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration

lectrical signal test was carried out with the

direct measuremnent method. The acoustic signal test was performed in an anechoic room with the comparison

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

d the uncertainty limits quoted refer to the

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor
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1. Absolute Sensitivity
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Reference Acoustic

Signat (dB)

Measured value (dB)

Deviation|  Acceptance

Before adjusi| After adjust

value(dB) | limit class 1(+dB)

(+dB)

Uncertainty

Maximum-permitted uncertainty

of measurement (+dB)

i 113.93

114.0 113.9

0.0 0.7

0.30

N/A

Note: The external calibration adju

was then completed at the display of

1139 dB.

2. Self-generated noise

2.1 Normal fest

stment was firstly performed. The internal calibration adjustment

Measured value Uncertainty Maximum-permitted uncertainty
- (dB) (+dB) of measurement (+dB)
I
N 16.2 0.10 N/A
2.2 The microphone of the sound level meter was replaced by electrical signal input device
Frequency | Measured Uncertainty | Maximum-permitted uncertainty
Weighting | value (dB) (+dB) of measurement (+dB)
A-Weight 10.0 0.10 N/A
C-Weight 14.5 0.10 N/A
Flat 19.7 0.10 N/A
)Y
Date of Calibration : 24 Mar, 2023 3/
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3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-penmitted uncertainty
(Hz) A-weight C-weight Flat class 1 (dB) (+dB) of measurement (+dB)
125 0.5 0.7 0.6 +1.0 0.45 0.6
1000 -0.4 -0.4 -0.4 +0.7 0.45 0.6
8000 0.3 03 0.2 +1.5;-2.5 045 0.7
4._1_4'_3_le?_tri_cal_ sigp_al test _of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 1 (+dB) {+dB) of measurement (+dB})
63 0.0 0.0 0.0 +1.0 0.20 0.6
125 0.0 0.1 0.0 +1.0 0.20 0.6
250 0.0 0.1 0.0 +1.0 0.20 0.6
500 0.0 0.1 0.0 +1.0 0.20 0.6
1000 0.0 0.0 0.0 +0.7 0.20 0.6
2000 0.0 0.0 0.0 +1.0 0.20 0.6
4000 0.0 0.0 0.0 +1.0 0.20 0.6
8 000 0.1 0.1 0.0 +1.5;-2.5 0.20 0.7
16 000 0.0 0.0 0.0 +2.5;-16.0 0.20 1.0
TP
Date of Calibration : 24 Mar. 2023 = @ v 419
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5. Long-term stabili
ong-ter ty 7. Level linearity on the reference level range

- Measured Deviated | Acceptance limit Uncertainty Maximurn-permitted uncertainty Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) class 1 (+dB) (+dB) of measurement (£4B) value (dB) value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)

Begin 94.0 0.0 0.1 0.10 0.1 137 137.0 0.0 0.8 0.30 03
End 94.0 136 136.0 0.0 0.8 0.30 0.3
135 135.0 0.0 0.8 Q.30 0.3
6. Frequency and time weightings at 1 kHz 134 134.0 0.0 0.8 0.30 0.3
6.1 Frequency weightings at 1 kHz 133 133.0 0.0 0.8 0.30 0.3

132 132.0 0.0 0.8 0.30 03 -
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty 131 131.0 0.0 0.8 0.30 03
—Jeighting value (dB) value (dB) | class 1 (xdB) (+dB) of measurement (+dB) 130 130.0 0.0 0.3 G.30 0.3
h-weight 94.0 0.0 02 0.20 02 129 129.0 0.0 0.8 030 03
C-weight 94.0 0.0 0.2 0.20 02 124 124.0 0.0 0.8 0.30 03
M 0.2 0.20 \’L,_J 119 119.0 0.0 0.8 0.30 0.3
114 114.0 0.0 0.8 0.30 03
6.2 Time weightings at 1 kHz 109 109.0 0.0 03 0.30 03
104 104.0 0.0 0.8 0.30 0.3
Frequency ‘ Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty 90 99.0 0.0 08 0.30 03
Weighting value (dB) vatue (dB) | class 1 (+dB) (+dB) of measurement (+dB) 94 94.0 0.0 0.8 0.30 03
Fast 94.0 0.0 0.1 0.20 02 89 89.0 0.0 0.8 0.30 03
Slow 94.0 0.0 01 0.20 by 84 84.0 0.0 038 030 03
| Lea 94.0 0.0 0.1 0.20 2 s 79.0 0.0 08 0.30 03
74 74.0 0.0 0.8 0.30 03

Date of Calibration : 24 Mar. 2023 Date of Calibration : 24 Mar. 2023
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7. Level linearity on the reference level range {cont.)
Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertaint;(
value (dB) value (dB) value (dB) class 1 (£dB) (+dB) of measurement (+dB)
69 69.0 0.0 0.8 0.30 0.3
64 63.9 -0.1 0.8 0.30 0.3
59 59.0 0.0 0.8 0.30 0.3
54 53.9 -0.1 0.8 0.30 0.3
49 49.0 0.0 0.8 0.30 03
44 441 0.1 0.8 0.30 0.3
39 39.5 0.5 0.8 0.30 0.3
> 8. Level linearlity including the level range control
>

At reference sound level on the reference level range

Anticipated Measured | Deviated | Acceptance Uncertainty | Maximum-permitted uncertainty
Range value (dB) value (dB) |value (dB)|limit class 1(+dB)| (xdB) of measurement (+dB)
30-130 94.0 940 | 00 030 03 B
@ I~
7
Date of Calibration : 24 Mar. 2023
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty
S value (dB) value (dB) value (dB)|limit class 1(xdB)| (+dB) of measurement (+dB)
30-130 35 35.0 0.0 0.8 0.30 0.3
9. Tone burst response
_ Time 1 :Fon_ePurst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Weighting Duration, Tb(ms) | value (_dﬁ) ! value (d];;- iim-it class lP(d_B) . -(tdB) . ' of -mea‘surem.ent (i&B) i
200 126.0 0.0 +0.5 0.20 03
Fast 2 108.9 0.1 +1.0; -1.5 0.20 0.3
0.25 99.9 -0.1 +1.0; -3.0 0.20 0.3
200 119.5 -0.1 +0.5 0.20 0.3
Slow
2 99.9 -0.1 +1.0; -3.0 0.20 0.3
200 120.0 0.0 +0.5 0.20 0.3
SEL 2 100.0 0.0 +1.0;-1.5 0.20 0.3
0.25 90.8 -0.2 +1.0;-3.0 0.20 0.3
Date of Calibration : 24 Mar. 2023
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190. Peak C sound level

Mumber of cycles in Anticipated | Measured Deviated |  Acceptance Uncertainty Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)| timit class 1{+dB) (+dB) of measurement (+dB)
Complete cycle 125.4 125.4 00 2.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 1.0 0.20 0.35
Negative half cycle 1244 124.1 -0.3 1.0 0.20 0.35

11. Overload indication

Measured value (dB)
Deviated Acceptance Uncertainty Maximum-permitted uncertainty
Positive Negative
one-half cycle one-haif cycle value (dB) |limit class 1(+dB)| (+dB) of measurement (+dB)
136.5 136.5 0.0 1.5 0.20 \ 0.25
1.
?
.B‘ 12. High-level stability
Measured \ Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB)
Begin 1290
0.0 0.1 0.10 0.1
End 129.0
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