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Calibration Certificate ID
TH2036-001-011723-ACC-TH

Mettler-Toledo (Thailand) Ltd.

THAILAND

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: _
Zip / Postal: 10210
State / Province: Bangkok
Oraertumber: AR
0332617856 *

Weighing Device

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Mode': ABZO4'S Asset Number: ERTC'L'IN'OO48
Serial No.: 1123103723 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: 4 Terminal Asset No.: N/A
Room: 406
Max. Capacity Readability (d)
1 220 g 0.0001 g
Procedure
Callibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found and As Left calibrations.
The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations 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 calibration conditions.

I R T

As Found Start: 23.6 °C End: 23.5°C Start: 34.6 % End: 35.1 %
As Left Start: 23.6 °C End: 23.5°C Start: 35.0 % End: 35.7 %
As Found Calibration Date: 17-Jan-2023 Calibrator:
As Left Calibration Date: 17-Jan-2023
Issue Date: 19-Jan-2023
Approved Signatory:

Technical Manager / Head of Calibration Center
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Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO

Measurement Results

Repeatability
Test Load: 100 g
As Found As Left . As Found
1 99.9992 g 100.0001 g As Left 1 (Test Point)
2 99.9991 g 100.0001 g
3 99.9991 g 100.0001 g
4 99.9991 g 100.0001 g
5 99.9992 g 100.0002 g
6 99.9993 g 100.0002 g 9 /
7 99.9992 g 100.0002 g ."‘J‘
8 99.9992 g 100.0001 g ‘
9 99.9991 g 100.0001 g ‘
10 99.9992 g 100.0001 g
8 ¥
Standard
Deviation 0.00007 g 0.00005 g
6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found As Left 3|4 3|4
1 99.9991 g 100.0001 g 1d 1d 1d 0d
2 99.9993 g 100.0002 g
3 99.9992 g 100.0002 g ‘ 1 )
4 99.9990 g 100.0001 g
5 99.9991 g 100.0001 g 2d 0d 1d Od
2|5 215
Maximum
Deviation 0.0002 g 0.0001g As Found As Left
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
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Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found
Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.15mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.16 mg 2
3 0.1000 g 0.0999 g -0.0001 g 0.16 mg 2
4 0.5000 g 0.4999 g -0.0001 g 0.16 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.16 mg 2
6 5.0000 g 5.0001 g 0.0001 g 0.16 mg 2
7 10.0000 g 10.0001 g 0.0001g 0.17 mg 2
8 50.0000 g 49.9997 g -0.0003 g 0.20 mg 2
9 100.0000 g 99.9992 g -0.0008 g 0.27 mg 2
10 150.0000 g 149.9987 g -0.0013 g 0.38 mg 2
11 200.0000 g 199.9982 g -0.0018 g 0.44 mg 2
As Left
Reference Value Indication Emor of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.11 mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.13 mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.13 mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.13 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.13 mg 2
6 5.0000 g 5.0001 g 0.0001 g 0.13 mg 2
7 10.0000 g 10.0000 g 0.0000 g 0.14 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 100.0001 g 0.0001 g 0.24 mg 2
10 150.0000 g 150.0001 g 0.0001 g 0.34 mg 2
11 200.0000 g 200.0002 g 0.0002 g 0.39 mg 2
’ As Found
2
¢ AsLeft
’
= T ; For improved legibility of the graphics
= p 4 1 only increasing measurement points

Error of Indication [mg]
o

100

Calibration Points [g]

are shown and measurement points
close to zero are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.
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Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.:

Certificate Number:

Thermo Hygrometer

Equipment No.:

Certificate Number:

Remarks

WS57 Date of Issue:
177037 Calibration Due Date:
IN255 Date of Issue:
22H1503 Calibration Due Date:

06-Jan-2022
03-Jul-2023

20-Jul-2022
04-Jul-2023

Equipment condition: Good

Next calibration according to customer's procedure

Calibration data not decide by calibration laboratory

End of Accredited Section

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

Software Version: 1.23.1.11
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Calibration Certificate ID

TH2036-001-011723-ACC-TH

METTLER TOLEDO

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty 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:

Temperature range on site for the evaluation of the measurement uncertainty in use:

Linearization of Uncertainty Equation

As Found

3.0-10%/K

3K

U1 =0.16 mg + 0.0147 mg/g - R

U1 =0.13mg + 0.00671 mg/g - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication As Found

0.0220 g 0.16 mg 0.73% 0.13 mg 0.59%

0.2200 g 0.16 mg 0.074% 0.13 mg 0.060%

2.2000 g 0.19 mg 0.0087% 0.14 mg 0.0066%

22.0000 g 0.48 mg 0.0022% 0.28 mg 0.0013%

220.0000 g 3.4 mg 0.0015% 1.6 mg 0.00073%
4 100
= = 80
E. 3 i)
£ £
2 £
35 e o
2 g
5 &
3 g o0l
<
25 50 75 100 oBom 0.01 10 1000
Weighing Range [%]
As Found As Left
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Attachment to Calibration Certificate:

TH2036-001-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO

GWP®
Certificate

As
Found

The weighing device meets the given

process requirements.

_ As
v Left

The weighing device meets the given
process requirements.

Tests Performed:

As Found As Left

Process Requirements

Weighing Tolerance: 1%

Safe Weighing Range

Measurement Uncertainty

/

Relative Measurement Uncertainty [%]

| Smallest Net Weight: 0.0500 g

‘Weighing Tolerance: 1%

Safe To Weigh

0.0001 g 0.01266 g 0.0500 g
Readability Smallest Net Weight
Minimum
Weight
Determined

Weighing Range [g] Capacity

Safety Factor: 2

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found

was performed.
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Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO

Minimum Weight

As Found Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors

Safety Factor
Tolerance 1 2 3
0.1% 0.16012 g 0.32511¢g 0.49518 g
0.2% 0.07947 g 0.16012 g 0.24199¢g
0.5% 0.03165 g 0.06348 g 0.09550 g
1% 0.01580 g 0.03165 g 0.04754 g
2% 0.00789 g 0.01580 g 0.02372g
5% 0.00316 g 0.00631 g 0.00947 g
v Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

5
0.85155 g
0.40949 g
0.16012 g
0.07947 g
0.03959 g
0.01580 g

10
1.85026 g
0.85155 g
0.32511g
0.16012 g
0.07947 g
0.03165 g

Minimum weights for different weighing tolerances and safety factors

Safety Factor
Tolerance 1 2 3
0.1% 0.12735¢g 0.25642 g 0.38726 g
0.2% 0.06346 g 0.12735¢g 0.19166 g
0.5% 0.02533 g 0.05073 g 0.07620 g
1% 0.01266 g 0.02533 g 0.03802 g
2% 0.00633 g 0.01266 g 0.01899 g
5% 0.00253 g 0.00506 g 0.00759 g

v Pass: The determined minimum weight meets the requirement for the smallest net weight.

5
0.65440 g
0.32162 g
0.12735g
0.06346 g
0.03168 g
0.01266 g

10
1.35584 g
0.65440 g
0.25642 g
0.12735g
0.06346 g
0.02533 g

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 1/10 of the required tolerance. The values are calculated 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

until 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 weight 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.
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Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO

Measurement Results

Results Summary

Repeatability Eccentricity Error of Indication
As Found v v v
As Left v v v
v =Passed
A =Failed

1\ = Safety Factor not met

Repeatability

Test Load: 100 g

As Left
Std. Deviation

As Found
Std. Deviation

Tolerance Control Limit

0.1% N/A N/A N/A

0.2% 0.00005 g X 0

0.5% 0.00013 g v v
0.00007 g* 0.00005 g*

1% 0.00025 g v v

2% 0.00050 g v v

5% 0.00125 g v v

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this

repeatability test and the calculation of the minimum weight.

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

Eccentricity

Test Load: 100 g

As Found

As Left

Report Version: 2.16.30
Form Number: F103C

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

written permission of the issuing calibration laboratory.

Tolerance Control Limit Deviation Result Deviation

0.1% 0.0500 g v v

0.2% 0.1000 g v v
0.5% 0.2500

> g 0.0002 g A 0.0001 g v

1% 0.5000 g v v

2% 1.0000 g v v

5% 2.5000 g v v

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 © METTLER TOLEDO Page 3 of 4




Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO

Error of Indication

As Found
®) O O eIiq J a e
Reference Value 0 0.1% 0.2% 0.5% % % %
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
50.0000 g -0.0003g | 0.0250g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
100.0000 g -0.0008 g | 0.0500g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g
150.0000 g -0.0013g | 0.0750g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
200.0000 g -0.0018g | 0.1000g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g
Re v v v v v v
As Left
O O O a <1[0 J a <
Reference Value 0 0.1% 0 o 0 0 0 0 0
0.0000 g 0.0000 g N/A N/A N/A N/A N/A N/A
50.0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
100.0000 g 0.0001 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g
150.0000 g 0.0001 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
200.0000 g 0.0002 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g
Res v v v v v v
The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
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TODS L AR )

. Consultants COLLTD

Calibration Test Report

Report No.: OP-6510001

Calibrated Date: 18 October 2022

Calibrated for: U3t 18 lasauwudt S5y woud walulad 91da d1ia
Equipment: Opacity Meter
Manufacturer: Wager,USA
Model: 6500
Serial or ID No. 11965

Environment: Temperature__ 33.0 °C Humidity:___ 46 %RH

Reference Standards: Neutral Density Calibration Filter Standard

Result of Calibration

Reference Standard INSTRUMENT READING ERROR e
(% Opacity) (% Opacity) (% Opacity)
0 0 - -
: 50.0 50.2 0.2 50.0
5 100 100 - -

Calibrated By:

Approve By:






