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1. Executive Summary



Executive Summary

No Description Product Name Priority Possible Effect Remark

- AVL Hotline will support in case quotation is required

- Details information related to new successor VECON 2 will be support by AVL Hotline

- By upgrade VECON2016 to VECON 2(with Puma Open 2), at least SW and HW still be supported in case
any issue/problem. A lots of benefit will come together with new windows10 and other new technology will be
applied

- SW issue/problem become more difficult, SW standard
support will not be available anymore start from Dec 2023
- HW spare parts availability will be limited, standard
spareparts availability Dec 2023

1 Suggest to upgrade to VECON 2 VECON2016

Suggest to order ABB maintenance,
part replacements, and reconditioning ABB Drive
services for next year(2024)

MID Reduce ACSB800 drive operating costs with
preventive maintenance and reconditioning services

N

Can be performed during AVL maintenance 2024




2. List of Exchanged Parts



LIST OF EXCHANGED PARTS

No. Description Product Number Remark

1 [GREASE AERO SHELL 22 IC0654SP

2 |Mat Filter GY3318SP




3. Product Lifecycle



PRODUCT LIFECYCLE

No. Description Product Number Priority End-of-standard-support | Availability end (spare-parts)
1 [PUMA 1.5.3 TWS 9-03271551 - 31/12/2023 31/12/2023
2 |F-FEM-CON ADVANCED 6260.37 9138 31/12/2028 -

ACS800-104-0145-3
3 | ABBISU SIN : 1162100703 2017 2029

Type : ACS800-104-

4 | ABBINU 0105-3+F272+Q067 2017 2029

S/N : 1162100702

Type : ACS800-104-

5 | ABBVCS 0040-3+N678+Q967 2017 2029

S/N :1162000529




AVL SEA & AUSTRALIA CO., LTD

Room 3404, 34th Suntowers B,

123 Vibhavadi-Rangsit Road,

Jomphol, Jatujak, BANGKOK 10900

Tel: (66) 2299-0500 Fax: (66) 2299-0599
E-mail: hotlineasean@avl.com

PREVENTIVE MAINTENANCE-CHECK LIST
CHASSIS DYNAMOMETER

Denomination Description Status
Physical check oK Nko Remark
Signal Lamps Check the signal lamps of the cabinet by
press Test Lamp button at panel X -OK
Cable Remote Visual check for remote control
Control X - OK, working
properly. Test with
eStop from
remote@100Km/h
Filter of cabinets Visual check the filter X - Dirty / Replace
Cable Connections | Fasten loose connections change damaged
connections Control the cable connections of
o Cabinets
¢ Connection boxes -Re-fasten all
e Roller test stand X connectors/Done
e Voltage input
o Cable remote control
Cable Isolation Visual check for cable isolation X -Re-fasten all
connectors/Done
Pneumatic -Check tightness of pneumatic connections - Leakage found
-Air quality X -O.K.
-Check pressure (min 4 bar) - Measure 5.5 bar
Brake pad -Check brake thickness not less than 5mm - It is working well
-Check beak pad function On/Off X - Brake thickness 8mm
and 9mm
Function test oK oNk Remark
Test by turn on the VECON PC
VECON 2016 PC -Back up PUMA data and image file X -OK
-Check cooling fan/clean cooling filter
Roller Brake Automatic stop function X -0OK
Quick stop function X - OK
Emergency stop
-At VECON control desk
-At Remote control X -OK
-At Power cabinet
Locking device -Test On/Off X -OK
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AVL SEA & AUSTRALIA CO., LTD

Room 3404, 34th Suntowers B,
123 Vibhavadi-Rangsit Road,
Jomphol, Jatujak, BANGKOK 10900

Tel: (66) 2299-0500 Fax: (66) 2299-0599

E-mail: hotlineasean@avl.com

Check the vehicle

Measured cooling fan is running for each

cooling fan vary speed, fan coefficient adjusted - Done
QA Test - Road Load Curve Evaluation 97- 08 - Done, all test passed
- Dynamic Base Inertia Verification 97-05 (result attached)
- Chassis Dynamometer Looses static - Additional note at
- Response Time Evaluation 97-04 summary
- Parasitic Friction Compensation Evaluation
97-07
1. Mount calibration device and adjust to
Load Cell zero point
Adjustment 2. Put on weights and adjust final point - Adjusted
3. Demount calibration device and adjust
zero point 97-13
Bearing lubrication Lubricate bearings with grease type Aero - Done
Shell Grease 22
+S4 cabinet cooling | Set On/Off at 30 degree Celsius -OK
fan C1N0-4B2
Measured

Check power supply

- L1-L2, L1-L3, L2-L3,
-L1-N
- DC power supply

- 3 Phase 408.5VAC,
409.9VAC, 406.5VAC
- Single phase
232,2VAC, current
0.1Amp

- Current 0.9Amp,
0.9Amp, 0.9Amp

- DC power supply T3
=23,79VDC and T6 =
24VDC, 0.1Amp ==>
Being adjusted to

24 .14 and 24.26

Page 2 of 2
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Cover sheet

97-04 Response time evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Force

F_LC_act WORK__XRX_C_GSV
10/4/2023 2:06:02 PM

10/4/2023 2:06:43 PM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [Yorel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 315 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./PM no. valid until
Testbed workstation - - Not available

Description / method

97-04 evaluation of response-, settling time and overshoot analogue to method 1
Set an equivalent tractive force jump via parameter FO and compare measured tractive force in VECON
By this, the complete tractive force measuring chain inclusive software is addressed

[T Quality assurance settings used

Evaluation

Response time, overshoot, settling time (analogue to 97-04 method 1)

Response time

Simulated inertia| Evaluation
[OK] / [NOK]

(k]
426.0

Comment

Overshoot Settling time
Simulated inertia| Evaluation
[OK] / [NOK]
[kg] [ka]
426.0 426.0

Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:49:03 +07'00'

Simulated inertia| Evaluation
[OK] / [NOK]

Location, date, signature (inspector)

120.150361

Location, date, signature (approver, different than inspector)

10/4/2023 2:06:02 PM

1/6




97-04 Response time evaluation
Test report

General test data

Description of measuring chain

kgl
426.0

120.150361

Simulated inertia | Response time| Evaluation
[OK] / [NOK]

Simulated inertia

[kal

Overshoot| Evaluation
[OK] / [NOK]
(%]

426.0

10/4/2023 2:06:02 PM

Manufacturer and type Serial no. Module
Testbed workstation - - -
Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1
Force Sensor Interface 519080A
Force Amplifier SAFO 4299
Force 1/O Device F-FEM CNT 2881
Tolerances Response time T90 Overshoot Settling time Settling time tolerance band of FS
[ms] (%] [ms] (%]
Customized settings 100 125.00 150 +/- 2.00
Response time Overshoot Settling time

Simulated inertia

[kl

Settling time| Evaluation
[OK] / [NOK]

426.0
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97-04 Response time evaluation

[T Quality assurance settings

Settings Nominal tolerance Measured tolerance
Number of runs 1 Maximum response time [ms] 100 Response time [ms] gL
Simulated inertia [kg] |426.0 Maximum overshoot [%] |125.00 Overshoot EA 1.34
Pulse width [s] 2.000 Maximum settling time  [ms] 150 Settling time [ms] Pk
Force amplitude [N] 249.0

Start velocity [km/h] | 64.37

Procedure type: | Positive and negative pulses without pause j

Measured data

Run | Driveline type | FO Simulated inertia | Response time | Overshoot | Settling time

Nl |[kg] [ms] [%] [ms]
1 [FwD 187.2[426.0

120.150361 10/4/2023 2:06:02 PM
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97-04 Response time evaluation

Graph
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97-04 Response time evaluation

Graph settling time and overshoot
P 9 Jump number
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97-04 Response time evaluation

Graph response time
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Cover sheet

97-04 Response time evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Force

F_LC_act WORK__XRX_C_GSV
10/4/2023 1:56:32 PM

10/4/2023 1:57:13 PM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [Yorel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 315 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./PM no. valid until
Testbed workstation - - Not available

Description / method

97-04 evaluation of response-, settling time and overshoot analogue to method 1
Set an equivalent tractive force jump via parameter FO and compare measured tractive force in VECON
By this, the complete tractive force measuring chain inclusive software is addressed

[T Quality assurance settings used

Evaluation

Response time, overshoot, settling time (analogue to 97-04 method 1)

Response time

Simulated inertia| Evaluation
[OK] / [NOK]

(k]
566.7

Comment

Overshoot Settling time
Simulated inertia| Evaluation

[OK] / [NOK]
[kal [ka]

566.7

Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:49:21 +07'00'

566.7

Simulated inertia| Evaluation
[OK] / [NOK]

Location, date, signature (inspector)

120.150361

Location, date, signature (approver, different than inspector)

10/4/2023 1:56:32 PM
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97-04 Response time evaluation
Test report

General test data

Description of measuring chain

kgl
566.7

120.150361

Simulated inertia | Response time| Evaluation
[OK] / [NOK]

Simulated inertia

[kal

Overshoot| Evaluation
[OK] / [NOK]
(%]

566.7

10/4/2023 1:56:32 PM

Manufacturer and type Serial no. Module
Testbed workstation - - -
Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1
Force Sensor Interface 519080A
Force Amplifier SAFO 4299
Force 1/O Device F-FEM CNT 2881
Tolerances Response time T90 Overshoot Settling time Settling time tolerance band of FS
[ms] (%] [ms] (%]
Customized settings 100 125.00 150 +/- 2.00
Response time Overshoot Settling time

Simulated inertia

[kl

Settling time| Evaluation
[OK] / [NOK]

566.7
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97-04 Response time evaluation

[T Quality assurance settings

Settings Nominal tolerance Measured tolerance
Number of runs 1 Maximum response time [ms] 100 Response time [ms]
Simulated inertia [kg] |566.7 Maximum overshoot [%] |125.00 Overshoot [%0]
Pulse width [s] 2.000 Maximum settling time  [ms] 150 Settling time [ms]
Force amplitude [N] 340.4
Start velocity [km/h] | 64.37
Procedure type: | Positive and negative pulses with pause j

Measured data

Run | Driveline type | FO Simulated inertia | Response time | Overshoot | Settling time

Nl |[kg] [ms] [%] [ms]
1 [FwD 340.4|566.7

120.150361 10/4/2023 1:56:32 PM
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Graph settling time and overshoot
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97-04 Response time evaluation

Graph response time
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Cover sheet

97-04 Response time evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Force

F_LC_act WORK__XRX_C_GSV
10/4/2023 3:18:47 PM

10/4/2023 3:19:27 PM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [Yorel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 315 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./PM no. valid until
Testbed workstation - - Not available

Description / method

97-04 evaluation of response-, settling time and overshoot analogue to method 1
Set an equivalent tractive force jump via parameter FO and compare measured tractive force in VECON
By this, the complete tractive force measuring chain inclusive software is addressed

[T Quality assurance settings used

Evaluation

Response time, overshoot, settling time (analogue to 97-04 method 1)

Response time

Simulated inertia| Evaluation
[OK] / [NOK]

(k]
1172.0

Comment

Overshoot Settling time
Simulated inertia| Evaluation

[OK] / [NOK]
[kal [ka]

1172.0

Digitally signed by
Paruntu David JAK

Date: 2023.10.20
17:49:37 +07'00'

1172.0

Simulated inertia| Evaluation
[OK] / [NOK]

Location, date, signature (inspector)

120.150361

Location, date, signature (approver, different than inspector)

10/4/2023 3:18:47 PM

1/6




97-04 Response time evaluation
Test report

General test data

Description of measuring chain

kgl
1172.0

120.150361

Simulated inertia | Response time| Evaluation
[OK] / [NOK]

Simulated inertia

[kal

Overshoot| Evaluation
[OK] / [NOK]
(%]

1172.0

10/4/2023 3:18:47 PM

Manufacturer and type Serial no. Module
Testbed workstation - - -
Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1
Force Sensor Interface 519080A
Force Amplifier SAFO 4299
Force 1/O Device F-FEM CNT 2881
Tolerances Response time T90 Overshoot Settling time Settling time tolerance band of FS
[ms] (%] [ms] (%]
Customized settings 100 125.00 150 +/- 2.00
Response time Overshoot Settling time

Simulated inertia

[kl

Settling time| Evaluation
[OK] / [NOK]

1172.0

2 /6




97-04 Response time evaluation

[T Quality assurance settings

Settings Nominal tolerance Measured tolerance
Number of runs 1 Maximum response time [ms] 100 Response time [ms]
Simulated inertia [kg] [1172.0 Maximum overshoot [%] |125.00 Overshoot [%0]
Pulse width [s] 2.000 Maximum settling time  [ms] 150 Settling time [ms]
Force amplitude [N] 682.0

Start velocity [km/h]| 64.37

Procedure type: | Positive and negative pulses with pause j

Measured data

Run | Driveline type | FO Simulated inertia | Response time | Overshoot | Settling time

Nl |[kd] [ms] (%] [ms]
1 [FwD 1410.5]1172.0

120.150361 10/4/2023 3:18:47 PM
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97-04 Response time evaluation

Graph
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97-04 Response time evaluation

Graph settling time and overshoot
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97-04 Response time evaluation

Graph response time
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97-0

5 Dynamic base inertia verification

Cover sheet

General test data

Item

Type

Testbed configuration
Driveline type
1ZO-Number
Customer

Customer identification
Test location

Tester

Department

Current SW Version
Measured data
Signal/Channel

Test date/Time start
Test date/Time end
Next test date
Recommended inspect

Overall result

Adjustments made since last test Yes

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB

1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Force, Time

F_LC act WORK__XRX C_GSV, Time (Eav_v)
10/4/2023 1:44:54 PM

10/4/2023 1:53:37 PM

To be defined by Interval

ion interval [Months] To be defined by customer

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-05 evaluation of base inertia

[T Quality assurance settings used

Evaluation

All individual base inert

ias are within the given tolerance

Results
Run| Evaluation
[OK] / [NOK]
1 OK
2 OK
3 OK
4 OK
5 OK
Comment
Digitally signed by
Paruntu David JAK
| Date: 2023.10.20
17:49:56 +07'00'
Location, date, signature (inspector) Location, date, signature (approver, different than inspector)
120.150361 10/4/2023 1:44:54 PM 1
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97-05 Dynamic base inertia verification
Test report

General test data

Description of measuring chain Manufacturer and type Serial no. Module
Testbed workstation - - -
Velocity 1/0 Device F-FEM CON 9607

Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1

Force Sensor Interface 519080A

Force Amplifier SAFO 4299

Force I/O Device F-FEM CNT 2881

Tolerances Measured inertia to BIW BIW to demand inertia
Absolute tolerance of full scale Relative tolerance of full scale

[kg] [%]

Customized settings +/- 13.6 +/- 0.20

Average inertia| Evaluation
Dev. rel. |[OK] / [NOK]

Results
Run | Acceleration / Deceleration | Average inertia
Dev. abs.
[m/s2] [kg]
1 0.447 -1.1
1 -0.447 1.3
2 0.447 -1.2
2 -0.447 0.9
3 0.447 -0.6
3 -0.447 0.6
4 0.447 -0.7
4 -0.447 0.7
5 0.447 -0.7
5 -0.447 0.6
120.150361 10/4/2023 1:44:54 PM
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97-05 Dynamic base inertia verification
Inertia verification

Measured

[ Quality assurance settings W Use mechanical base inertia Tolerance
. BIW

Settings Measured inertia to BIW [kg]|13.6

Number of runs 5 Acceleration [m/s2]|0.447 BIW to demand inertia [%] |0.20

Simulated inertia [kg]|566.7 Start velocity [km/h]|16.09

Final velocity [km/h]|64.37

Measured data

Run | Driveline type | Acceleration / Deceleration | Start velocity | Final velocity | Force meas. | Time meas. | Inertia meas. | Average inertia | Average inertia
Dev. abs.

[m/s2] (km/h] (km/h] (N] [s] (ka] (ka] (ka]

1 |FWD 0.447 16.09 64.37

1 FWD -0.447 64.37 16.09

2 |FWD 0.447 16.09 64.37

2 FWD -0.447 64.37 16.09

3 |FWD 0.447 16.09 64.37

3 FWD -0.447 64.37 16.09

4 FWD 0.447 16.09 64.37

4 |FWD -0.447 64.37 16.09

5 FWD 0.447 16.09 64.37

5 |FWD -0.447 64.37 16.09

120.150361 10/4/2023 1:44:54 PM

Average inertia
Dev. rel.
(%]
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97-05 Dynamic base inertia verification
Inertia verification
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97-05 Dynamic base inertia verification
Inertia verification

—e— Simulated inertia
—m=— Inertia meas.
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97-05 Dynamic base inertia verification
Cover sheet

General test data

Item

Type

Testbed configuration
Driveline type
1ZO-Number
Customer

Customer identification
Test location

Tester

Department

Current SW Version
Measured data
Signal/Channel

Test date/Time start
Test date/Time end
Next test date

Overall result

Recommended inspection interval [Months]
Adjustments made since last test

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB

1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Force, Time

F_LC act WORK__XRX C_GSV, Time (Eav_v)
10/4/2023 1:28:15 PM

10/4/2023 1:32:31 PM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-05 evaluation of base inertia

[T Quality assurance settings used

Evaluation

All individual base inertias are within the given tolerance

Results
Run| Evaluation
[OK] / [NOK]
1 OK
2 OK
3 OK
4 OK
5 OK
Comment
Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:50:14 +07'00'
Location, date, signature (inspector) Location, date, signature (approver, different than inspector)
120.150361 10/4/2023 1:28:15 PM 1

/5




97-05 Dynamic base inertia verification
Test report

General test data

Description of measuring chain Manufacturer and type Serial no. Module
Testbed workstation - - -
Velocity 1/0 Device F-FEM CON 9607

Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1

Force Sensor Interface 519080A

Force Amplifier SAFO 4299

Force I/O Device F-FEM CNT 2881

Tolerances Measured inertia to BIW BIW to demand inertia
Absolute tolerance of full scale Relative tolerance of full scale

[kg] [%]

Customized settings +/- 13.6 +/- 0.20

Average inertia| Evaluation
Dev. rel. |[OK] / [NOK]

Results
Run | Acceleration / Deceleration | Average inertia
Dev. abs.
[m/s2] [kg]
1 1.341 -1.2
1 -1.341 1.0
2 1.341 -0.8
2 -1.341 1.1
3 1.341 -0.9
3 -1.341 1.0
4 1.341 -0.9
4 -1.341 1.0
5 1.341 -1.2
5 -1.341 1.0
120.150361 10/4/2023 1:28:15 PM

2 /5




97-05 Dynamic base inertia verification
Inertia verification

Measured

[ Quality assurance settings W Use mechanical base inertia Tolerance
. BIW

Settings Measured inertia to BIW [kg]|13.6

Number of runs 5 Acceleration [m/s2]|1.341 BIW to demand inertia [%] |0.20

Simulated inertia [kg]|566.7 Start velocity [km/h]|16.09

Final velocity [km/h]|64.37

Measured data

Run | Driveline type | Acceleration / Deceleration | Start velocity | Final velocity | Force meas. | Time meas. | Inertia meas. | Average inertia | Average inertia
Dev. abs.

[m/s2] (km/h] (km/h] (N] [s] (ka] (ka] (ka]

1 |FWD 1.341 16.09 64.37

1 FWD -1.341 64.37 16.09

2 |FWD 1.341 16.09 64.37

2 FWD -1.341 64.37 16.09

3 |FWD 1.341 16.09 64.37

3 FWD -1.341 64.37 16.09

4 FWD 1.341 16.09 64.37

4 |FWD -1.341 64.37 16.09

5 FWD 1.341 16.09 64.37

5 |FWD -1.341 64.37 16.09

120.150361 10/4/2023 1:28:15 PM

Average inertia
Dev. rel.
(%]
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97

-05 Dynamic base inertia verification

Inertia verification
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97-05 Dynamic base inertia verification
Inertia verification

—e— Simulated inertia
—m=— Inertia meas.
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97-05 Dynamic base inertia verification
Cover sheet

General test data

Item

Type

Testbed configuration
Driveline type
1ZO-Number
Customer

Customer identification
Test location

Tester

Department

Current SW Version
Measured data
Signal/Channel

Test date/Time start
Test date/Time end
Next test date

Overall result

Recommended inspection interval [Months]
Adjustments made since last test

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB

1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Force, Time

F_LC act WORK__XRX C_GSV, Time (Eav_v)
10/4/2023 1:37:15 PM

10/4/2023 1:40:39 PM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-05 evaluation of base inertia

[T Quality assurance settings used

Evaluation

All individual base inertias are within the given tolerance

Results
Run| Evaluation
[OK] / [NOK]
1 OK
2 OK
3 OK
4 OK
5 OK
Comment
Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:50:33 +07'00'
Location, date, signature (inspector) Location, date, signature (approver, different than inspector)
120.150361 10/4/2023 1:37:15 PM 1

/5




97-05 Dynamic base inertia verification
Test report

General test data

Description of measuring chain Manufacturer and type Serial no. Module
Testbed workstation - - -
Velocity 1/0 Device F-FEM CON 9607

Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1

Force Sensor Interface 519080A

Force Amplifier SAFO 4299

Force I/O Device F-FEM CNT 2881

Tolerances Measured inertia to BIW BIW to demand inertia
Absolute tolerance of full scale Relative tolerance of full scale

[kg] [%]

Customized settings +/- 13.6 +/- 0.20

Average inertia| Evaluation
Dev. rel. |[OK] / [NOK]

Results
Run | Acceleration / Deceleration | Average inertia
Dev. abs.
[m/s2] [kg]
1 2.235 -0.9
1 -2.235 0.7
2 2.235 -0.7
2 -2.235 0.7
3 2.235 -0.6
3 -2.235 0.7
4 2.235 -0.6
4 -2.235 0.5
5 2.235 -0.6
5 -2.235 0.7
120.150361 10/4/2023 1:37:15 PM

2 /5




97-05 Dynamic base inertia verification
Inertia verification

Measured

Dev. rel.

[0 Quality assurance settings ¥ Use mechanical base inertia Tolerance
. BIW

Settings Measured inertia to BIW [kg]|13.6

Number of runs 5 Acceleration [m/s2]|2.235 BIW to demand inertia [%6] |0.20

Simulated inertia [kg]|566.7 Start velocity [km/h]|16.09

Final velocity [km/h]|64.37

Measured data

Run | Driveline type | Acceleration / Deceleration | Start velocity | Final velocity | Force meas. | Time meas. | Inertia meas. | Average inertia| Average inertia | Average inertia
Dev. abs.

[m/s2] (km/h] [km/h] [N] [s] [ka] kgl kgl

1 |FWD 2.235 16.09 64.37

1 |FWD -2.235 64.37 16.09

2 |FWD 2.235 16.09 64.37

2 |FWD -2.235 64.37 16.09

3 |FWD 2.235 16.09 64.37

3 |FWD -2.235 64.37 16.09

4 |FwWD 2.235 16.09 64.37

4 |FWD -2.235 64.37 16.09

5 |FWD 2.235 16.09 64.37

5 |FWD -2.235 64.37 16.09

120.150361 10/4/2023 1:37:15 PM

3 /5




97-05 Dynamic base inertia verification
Inertia verification

1.4+

12—

Deviation of average inertia [kg]
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97-05 Dynamic base inertia verification
Inertia verification
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Appendix C
97-07 Loss compensation evaluation

Author: Paruntu, David Michael AVL/ID Filename: Appendix.docx
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Cover sheet

97-07 Parasitic friction compensation evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Velocity

V_act_ WORK XRX_C_GSV
10/3/2023 5:00:04 PM

10/3/2023 5:14:18 PM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-07 evaluation of parasitic loss compensation

[T Quality assurance settings used

Evaluation

Evaluation of loss compensation of vehicle testbed

Results
No. | Simulated inertia| Evaluation
[OK] / [NOK]
1
2
3
4
5
6
7
8
9
10
Comment
Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:50:53 +07'00'
Location, date, signature (inspector) Location, date, signature (approver, different than inspector)
120.150361 10/3/2023 5:00:04 PM 1

/4




97-07 Parasitic friction compensation evaluation
Test report

General test data

Description of measuring chain

Manufacturer and type

Serial no.

Module

Testbed workstation

Description of measuring chain
Load Unit 1

Manufacturer and type

Serial no.

Module

Encoder disc

Velocity Sensor 1

Velocity Sensor 2

Velocity Sensor 3

Velocity Sensor 4

Velocity Signal Processing 1
Velocity Signal Processing 2
Velocity Signal Processing 3
Velocity I/0 Device

Heidenhain

Heag

F-FEM CON

Tolerances

Force
[N]

Power
w]

Customized settings

+/- 100.0

+/- 75.00

Results

No. | Simulated inertia

kgl
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0

P OO~N®UN®WNRE

o

120.150361 10/3/2023 5:00:04 PM
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97-07 Parasitic friction compensation evaluation
Loss compensation evaluation

[ Quality assurance settings

Settings

Simulated inertia  [kg]| 80.0
Measurement time [s] |60.000

Evaluation by

® Power
O Force

Tolerance

Power tolerance [W]|75.00
Force tolerance [N] |100.0

Maximum measured values

Power measured [W]
Force measured [N] 0.7

Road load coefficients

FO [N] 0.0
F1 [N/km/h] | 0.0000
F2 [N/km2/h2]|0.00000

120.150361 10/3/2023 5:00:04 PM

Measured data

Velocity |Power Force
Dev. abs. | Dev. abs. | Dev. abs.

No. | Driveline type | Simulated inertia | Nominal velocity
[kg] [km/h] [km/h]
1 |FWD 80.0 10.00
2 |FWD 80.0 20.00
3 |FwWD 80.0 30.00
4 |FWD 80.0 40.00
5 |FWD 80.0 50.00
6 |FWD 80.0 60.00
7 |FWD 80.0 70.00
8 |FWD 80.0 80.00
9 |FWD 80.0 90.00
10 |FWD 80.0 100.00

3 /4




97-07 Parasitic friction compensation evaluation
Loss compensation evaluation
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Cover sheet

97-07 Parasitic friction compensation evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Velocity

V_act_ WORK XRX_C_GSV
10/3/2023 4:42:26 PM

10/3/2023 4:56:39 PM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-07 evaluation of parasitic loss compensation

[T Quality assurance settings used

Evaluation

Evaluation of loss compensation of vehicle testbed

Results
No. | Simulated inertia| Evaluation
[OK] / [NOK]
[ka]
1 565.0
2 565.0
3 565.0
4 565.0
5 565.0
6 565.0
7 565.0
8 565.0
9 565.0
10 565.0
Comment
Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:51:12 +07'00'
Location, date, signature (inspector) Location, date, signature (approver, different than inspector)
120.150361 10/3/2023 4:42:26 PM 1

/4




97-07 Parasitic friction compensation evaluation
Test report

General test data

Description of measuring chain

Manufacturer and type

Serial no.

Module

Testbed workstation

Description of measuring chain
Load Unit 1

Manufacturer and type

Serial no.

Module

Encoder disc

Velocity Sensor 1

Velocity Sensor 2

Velocity Sensor 3

Velocity Sensor 4

Velocity Signal Processing 1
Velocity Signal Processing 2
Velocity Signal Processing 3
Velocity I/0 Device

Heidenhain

Heag

F-FEM CON

Tolerances

Force
[N]

Power
w]

Customized settings

+/- 100.0

+/- 75.00

Results

No. | Simulated inertia

kgl
565.0
565.0
565.0
565.0
565.0
565.0
565.0
565.0
565.0
565.0

P OO~N®UN®WNRE

o

120.150361 10/3/2023 4:42:26 PM
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97-07 Parasitic friction compensation evaluation
Loss compensation evaluation

[ Quality assurance settings

Settings

Simulated inertia  [kg]| 565.0
Measurement time [s] |60.000

Evaluation by

® Power
O Force

Tolerance

Power tolerance [W]|75.00
Force tolerance [N] |100.0

Maximum measured values

Power measured [W]
Force measured [N] 0.9

Road load coefficients

FO [N] 0.0
F1 [N/km/h] | 0.0000
F2 [N/km2/h2]|0.00000

120.150361 10/3/2023 4:42:26 PM

Measured data

Velocity |Power Force
Dev. abs. | Dev. abs. | Dev. abs.

No. | Driveline type | Simulated inertia | Nominal velocity
[kg] [km/h] [km/h]
1 |FWD 565.0 10.00
2 |FWD 565.0 20.00
3 |FwWD 565.0 30.00
4 |FWD 565.0 40.00
5 |FWD 565.0 50.00
6 |FWD 565.0 60.00
7 |FWD 565.0 70.00
8 |FWD 565.0 80.00
9 |FWD 565.0 90.00
10 |FWD 565.0 100.00
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97-07 Parasitic friction compensation evaluation
Loss compensation evaluation
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Cover sheet

97-07 Parasitic friction compensation evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Velocity

V_act_ WORK XRX_C_GSV
10/3/2023 5:17:09 PM

10/3/2023 5:31:24 PM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-07 evaluation of parasitic loss compensation

[T Quality assurance settings used

Evaluation

Evaluation of loss compensation of vehicle testbed

Results
No. | Simulated inertia| Evaluation
[OK] / [NOK]
[ka]
1 1600.0
2 1600.0
3 1600.0
4 1600.0
5 1600.0
6 1600.0
7 1600.0
8 1600.0
9 1600.0
10 1600.0
Comment
Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:51:32 +07'00'
Location, date, signature (inspector) Location, date, signature (approver, different than inspector)
120.150361 10/3/2023 5:17:09 PM 1

/4




97-07 Parasitic friction compensation evaluation
Test report

General test data

Description of measuring chain

Manufacturer and type

Serial no.

Module

Testbed workstation

Description of measuring chain
Load Unit 1

Manufacturer and type

Serial no.

Module

Encoder disc

Velocity Sensor 1

Velocity Sensor 2

Velocity Sensor 3

Velocity Sensor 4

Velocity Signal Processing 1
Velocity Signal Processing 2
Velocity Signal Processing 3
Velocity I/0 Device

Heidenhain

Heag

F-FEM CON

Tolerances

Force
[N]

Power
w]

Customized settings

+/- 100.0

+/- 75.00

Results

No. | Simulated inertia

kgl
1600.0
1600.0
1600.0
1600.0
1600.0
1600.0
1600.0
1600.0
1600.0
1600.0

P OO~N®UN®WNRE

o

120.150361 10/3/2023 5:17:09 PM
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97-07 Parasitic friction compensation evaluation
Loss compensation evaluation

[ Quality assurance settings

Settings

Simulated inertia  [kg] | 1600.0
Measurement time [s] |60.000

Evaluation by

® Power
O Force

Tolerance

Power tolerance [W]|75.00
Force tolerance [N] |100.0

Maximum measured values

Power measured [W] [EEX:E!
Force measured [N] 1.4

Road load coefficients

FO [N] 0.0
F1 [N/km/h] | 0.0000
F2 [N/km2/h2]|0.00000

120.150361 10/3/2023 5:17:09 PM

Measured data

Velocity |Power Force
Dev. abs. | Dev. abs. | Dev. abs.

No. | Driveline type | Simulated inertia | Nominal velocity
[kg] [km/h] [km/h]
1 |FWD 1600.0 10.00
2 |FWD 1600.0 20.00
3 |FwWD 1600.0 30.00
4 |FWD 1600.0 40.00
5 |FWD 1600.0 50.00
6 |FWD 1600.0 60.00
7 |FWD 1600.0 70.00
8 |FWD 1600.0 80.00
9 |FWD 1600.0 90.00
10 |FWD 1600.0 100.00

3 /4




97-07 Parasitic friction compensation evaluation
Loss compensation evaluation
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Appendix D
97-08 Road load curve evaluation

Author: Paruntu, David Michael AVL/ID Filename: Appendix.docx
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Cover sheet

Coastdown (without vehicle) / 97-08 Road load curve evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Time

Time (Eav_v)

10/4/2023 10:30:38 AM
10/4/2023 10:58:14 AM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-08 evaluation of road load simulation

[T Quality assurance settings used

Evaluation

Force in each velocity interval are within the given tolerance

Results

Run| Evaluation
[OK] / [NOK]

g~ wWNPF

Comment

Digitally signed by
Paruntu David JAK
Date: 2023.10.20

17:51:54 +07'00'

Location, date, signature (inspector)

120.150361

Location, date, signature (approver, different than inspector)

10/4/2023 10:30:38 AM

1
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Test report

Coastdown (without vehicle) / 97-08 Road load curve evaluation

General test data

Description of measuring chain Manufacturer and type Serial no. Module
Testbed workstation - - -
Velocity I/0 Device F-FEM CON 9607

Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1

Force Sensor Interface 519080A

Force Amplifier SAFO 4299

Force I/O Device F-FEM CNT 2881

Run Force| Force| Evaluation
Dev. abs. |Dev. rel. |[OK] / [NOK]
[N]

13
-1.0
-1.2
-1.4
-1.6

GaAWN R

120.150361 10/4/2023 10:30:38 AM

Tolerances Absolute tolerance Relative tolerance

[N] (%]
Customized settings +/- 9.8 +/- 2.00
Results
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

. . Tolerance Max. measured
T Quality assurance settings
Absolute tolerance [N] | 9.8 [N]
: Relative tolerance [%]|2.00 [%] | -5.25
Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 200.0 A [N] 30.0
B [N/m/s] 0.0000
C [N/m2/s2]|0.00000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power |Power |Power Power |Force |Force |Force Force
Velocity | Velocity | Force dev. abs. | Force dev. rel. | Set Meas. |Dev. abs. |Dev. rel.| Set Meas. |Dev. abs.|Dev.rel.|Set |Meas. |Dev. abs.|Dev. rel.
[km/h] | [km/h] |[N] [%] [s] [s] [s] (%] (W] (W] (W] (%] NI |{[N] |[N] [%]
1 |152.90 [136.80 |9.8 2.00 29.815 1207.08 30.0
1 |136.80 [120.70 |9.8 2.00 29.815 1072.92 30.0
1 |120.70 |104.60 |9.8 2.00 29.815 938.75 30.0
1 |104.60 [88.50 |9.8 2.00 29.815 804.58 30.0
1 |8850 |[7240 |98 2.00 29.815 670.42 30.0
1 |72.40 |56.30 |9.8 2.00 29.815 536.25 30.0
1 |56.30 [40.30 |9.8 2.00 29.630 402.50 30.0
1 |40.30 [24.00 |9.8 2.00 30.185 267.92 30.0
1 [24.00 |8.10 9.8 2.00 29.444 133.75 30.0
2 |152.90 |136.80 [9.8 2.00 29.815 1207.08 30.0
2 |136.80 |120.70 [9.8 2.00 29.815 1072.92 30.0
2 |120.70 |104.60 |9.8 2.00 29.815 938.75 30.0
2 |104.60 |88.50 [9.8 2.00 29.815 804.58 30.0
2 8850 |72.40 |98 2.00 29.815 670.42 30.0
2 |72.40 |56.30 |9.8 2.00 29.815 536.25 30.0
2 |56.30 |40.30 |98 2.00 29.630 402.50 30.0
2 4030 |24.00 |98 2.00 30.185 267.92 30.0
2 |24.00 |8.10 9.8 2.00 29.444 133.75 30.0
120.150361 10/4/2023 10:30:38 AM
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

. . Tolerance Max. measured
T Quality assurance settings
Absolute tolerance [N] | 9.8 [N]
: Relative tolerance [%]|2.00 [%] | -5.25
Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 200.0 A [N] 30.0
B [N/m/s] 0.0000
C [N/m2/s2]|0.00000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power |Power |Power Power |Force | Force
Velocity | Velocity | Force dev. abs. | Force dev. rel. | Set Meas. |Dev. abs. |Dev. rel.| Set Meas. |Dev. abs.|Dev.rel.|Set |Meas.
[km/h] | [km/h] |[N] [%] [s] [s] [s] (%] (W] (W] (W] (%] NI |[N]
3 |152.90 |136.80 |9.8 2.00 29.815 1207.08 30.0
3 |136.80 |120.70 (9.8 2.00 29.815 1072.92 30.0
3 |120.70 |104.60 (9.8 2.00 29.815 938.75 30.0
3 |104.60 |88.50 [9.8 2.00 29.815 804.58 30.0
3 8850 [72.40 (9.8 2.00 29.815 670.42 30.0
3 |72.40 |56.30 |9.8 2.00 29.815 536.25 30.0
3 |56.30 |40.30 (9.8 2.00 29.630 402.50 30.0
3 4030 |24.00 |98 2.00 30.185 267.92 30.0
3 |24.00 |8.10 9.8 2.00 29.444 133.75 30.0
4 152,90 |136.80 (9.8 2.00 29.815 1207.08 30.0
4 1136.80 |120.70 (9.8 2.00 29.815 1072.92 30.0
4 1120.70 |104.60 (9.8 2.00 29.815 938.75 30.0
4 |104.60 |88.50 (9.8 2.00 29.815 804.58 30.0
4 8850 [72.40 (9.8 2.00 29.815 670.42 30.0
4 |7240 |56.30 (9.8 2.00 29.815 536.25 30.0
4 |56.30 |40.30 (9.8 2.00 29.630 402.50 30.0
4 140.30 [24.00 |9.8 2.00 30.185 267.92 30.0
4 |24.00 |8.10 9.8 2.00 29.444 133.75 30.0
120.150361 10/4/2023 10:30:38 AM
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

Max. measured

) ) Tolerance
T Quality assurance settings
Absolute tolerance [N] | 9.8 [N] F!%
: Relative tolerance [%]|2.00 [%] | -5.25
Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 200.0 A [N] 30.0
B [N/m/s] 0.0000
C [N/m2/s2]|0.00000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power |Power |Power Power |Force | Force
Velocity | Velocity | Force dev. abs. | Force dev. rel. | Set Meas. |Dev. abs. |Dev. rel.| Set Meas. |Dev. abs.|Dev.rel.|Set |Meas.
[km/h] | [km/h] |[N] [%] [s] [s] [s] (%] (W] (W] (W] (%] NI |[N]
5 [152.90 |136.80 [9.8 2.00 29.815 1207.08 30.0
5 [136.80 |120.70 |9.8 2.00 29.815 1072.92 30.0
5 [120.70 |104.60 9.8 2.00 29.815 938.75 30.0
5 [104.60 |[88.50 [9.8 2.00 29.815 804.58 30.0
5 [8850 |72.40 |98 2.00 29.815 670.42 30.0
5 [72.40 |56.30 |9.8 2.00 29.815 536.25 30.0
5 |56.30 |40.30 |9.8 2.00 29.630 402.50 30.0
5 [40.30 |24.00 |98 2.00 30.185 267.92 30.0
5 124.00 |8.10 9.8 2.00 29.444 133.75 30.0
120.150361 10/4/2023 10:30:38 AM
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Coastdown (without vehicle) / 97-08 Road load curve evaluation
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Coastdown (without vehicle) / 97-08 Road load curve evaluation
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Cover sheet

Coastdown (without vehicle) / 97-08 Road load curve evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Time

Time (Eav_v)

10/4/2023 10:06:26 AM
10/4/2023 10:26:09 AM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-08 evaluation of road load simulation

[T Quality assurance settings used

Evaluation

Force in each velocity interval are within the given tolerance

Results

Run| Evaluation
[OK] / [NOK]

g~ wWNPF

Comment
Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:52:20 +07'00'

Location, date, signature (inspector)

120.150361

Location, date, signature (approver, different than inspector)

10/4/2023 10:06:26 AM

1
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Coastdown (without vehicle) / 97-08 Road load curve evaluation
Test report

General test data

Description of measuring chain Manufacturer and type Serial no. Module
Testbed workstation - - -
Velocity I/0 Device F-FEM CON 9607

Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1

Force Sensor Interface 519080A

Force Amplifier SAFO 4299

Force I/O Device F-FEM CNT 2881

Tolerances

Absolute tolerance

[N]

Relative tolerance
(%]

Customized settings

+-9.8

+/- 2.00

Results

Run Force| Force| Evaluation
Dev. abs. |Dev. rel. |[OK] / [NOK]
[N]

1.4
1.2
1.0
0.9
0.7

GaAWN R

120.150361 10/4/2023 10:06:26 AM
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

. ) Tolerance

[ Quality assurance settings

Absolute tolerance [N] | 9.8

: Relative tolerance [%]|2.00

Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 200.0 A [N] 20.0

B [N/m/s] -0.3000

C [N/m2/s2]|0.08000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power |Power |Power Power |Force |Force |Force

Velocity | Velocity | Force dev. abs. | Force dev. rel.|Set | Meas. | Dev. abs. |Dev. rel. | Set Meas. |Dev. abs.|Dev.rel.|Set |Meas.|Dev. abs.
[km/h] | [km/h] |[N] [%0] [s1 |[s] |[s] (%] W] W] (W] (%] (N]

1 |152.90 |136.80 (9.8 2.00 6.523 5530.24 137.4
1 |136.80 |120.70 (9.8 2.00 8.037 3991.08 111.6
1 |120.70 |104.60 (9.8 2.00 10.08 2783.27 88.9
1 |104.60 |88.50 (9.8 2.00 12.91 1863.87 69.5
1 8850 |72.40 (9.8 2.00 16.86 1189.94 53.2
1 |72.40 |56.30 (9.8 2.00 22.32 718.55 40.2
1 |56.30 |40.30 (9.8 2.00 29.31 407.54 30.4
1 |40.30 |24.00 (9.8 2.00 38.13 211.66 23.7
1 |24.00 |8.10 9.8 2.00 43.36 90.29 20.3
2 152,90 |136.80 |9.8 2.00 6.523 5530.24 137.4
2 ]136.80 |120.70 |9.8 2.00 8.037 3991.08 111.6
2 ]120.70 |104.60 |9.8 2.00 10.08 2783.27 88.9
2 1104.60 |88.50 |9.8 2.00 12.91 1863.87 69.5
2 8850 (7240 |9.8 2.00 16.86 1189.94 53.2
2 |72.40 |56.30 |9.8 2.00 22.32 718.55 40.2
2 156.30 |40.30 |9.8 2.00 29.31 407.54 30.4
2 14030 |24.00 |9.8 2.00 38.13 211.66 23.7
2 |24.00 [8.10 9.8 2.00 43.36 90.29 20.3

120.150361 10/4/2023 10:06:26 AM

Max. measured




Coastdown (without vehicle) / 97-08 Road load curve evaluation

. . Tolerance Max. measured
T Quality assurance settings
Absolute tolerance [N] | 9.8 [N]
: Relative tolerance [%]|2.00 [%] | 3.08
Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 200.0 A [N] 20.0
B [N/m/s] -0.3000
C [N/m2/s2]|0.08000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power |Power |Power Power |Force |Force |Force Force
Velocity | Velocity | Force dev. abs. | Force dev. rel.|Set | Meas. | Dev. abs. |Dev. rel. | Set Meas. |Dev. abs.|Dev.rel.|Set |Meas. |Dev. abs.|Dev. rel.
[km/h] | [km/h] |[N] [%] [s] |[s] |Is] (%] (W] (W] (W] (%] NI |[N]
3 |152.90 |136.80 |9.8 2.00 6.523 5530.24 137.4
3 |136.80 |120.70 (9.8 2.00 8.037 3991.08 111.6
3 |120.70 |104.60 (9.8 2.00 10.08 2783.27 88.9
3 |104.60 |88.50 [9.8 2.00 1291 1863.87 69.5
3 8850 [72.40 (9.8 2.00 16.86 1189.94 53.2
3 |72.40 |56.30 |9.8 2.00 22.32 718.55 40.2
3 |56.30 |40.30 (9.8 2.00 29.31 407.54 304
3 4030 |24.00 |98 2.00 38.13 211.66 237
3 |24.00 |8.10 9.8 2.00 43.36 90.29 20.3
4 152,90 |136.80 (9.8 2.00 6.523 5530.24 137.4
4 1136.80 |120.70 (9.8 2.00 8.037 3991.08 111.6
4 1120.70 |104.60 (9.8 2.00 10.08 2783.27 88.9
4 |104.60 |88.50 (9.8 2.00 1291 1863.87 69.5
4 8850 [72.40 (9.8 2.00 16.86 1189.94 53.2
4 |7240 |56.30 (9.8 2.00 22.32 718.55 40.2
4 |56.30 |40.30 (9.8 2.00 29.31 407.54 304
4 140.30 [24.00 |9.8 2.00 38.13 211.66 237
4 |24.00 |8.10 9.8 2.00 43.36 90.29 20.3
120.150361 10/4/2023 10:06:26 AM
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

) ) Tolerance Max. measured
[ Quality assurance settings
Absolute tolerance [N] | 9.8 [N]
: Relative tolerance [%]|2.00 [%] | 3.08
Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 200.0 A [N] 20.0
B [N/m/s] -0.3000
C [N/m2/s2]|0.08000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power |Power |Power Power |Force |Force |Force Force
Velocity | Velocity | Force dev. abs. | Force dev. rel.|Set | Meas. | Dev. abs. |Dev. rel. | Set Meas. |Dev. abs.|Dev.rel.|Set |Meas. |Dev. abs.|Dev. rel.
[km/h] | [km/h] |[N] [%] [s] |[s] |Is] (%] (W] (W] (W] (%] NI |{[N] |[N] [%]
5 1152.90 |136.80 |9.8 2.00 6.523 5530.24 137.4
5 1136.80 |120.70 |9.8 2.00 8.037 3991.08 111.6
5 1120.70 |104.60 |9.8 2.00 10.08 2783.27 88.9
5 1104.60 |88.50 |9.8 2.00 12.91 1863.87 69.5
5 18850 |7240 |9.8 2.00 16.86 1189.94 53.2
5 |72.40 |56.30 |9.8 2.00 22.32 718.55 40.2
5 156.30 |40.30 |9.8 2.00 29.31 407.54 30.4
5 140.30 |24.00 |9.8 2.00 38.13 211.66 23.7
5 ]24.00 [8.10 9.8 2.00 43.36 90.29 20.3

120.150361 10/4/2023 10:06:26 AM




Coastdown (without vehicle) / 97-08 Road load curve evaluation
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Coastdown (without vehicle) / 97-08 Road load curve evaluation
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Cover sheet

Coastdown (without vehicle) / 97-08 Road load curve evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Time

Time (Eav_v)

10/4/2023 11:02:16 AM
10/4/2023 11:22:03 AM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-08 evaluation of road load simulation

[T Quality assurance settings used

Evaluation

Force in each velocity interval are within the given tolerance

Results

Run| Evaluation
[OK] / [NOK]

g~ wWNPF

Comment
Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:52:43 +07'00'

Location, date, signature (inspector)

120.150361

Location, date, signature (approver, different than inspector)

10/4/2023 11:02:16 AM

1
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Test report

Coastdown (without vehicle) / 97-08 Road load curve evaluation

General test data

Description of measuring chain Manufacturer and type Serial no. Module
Testbed workstation - - -
Velocity I/0 Device F-FEM CON 9607

Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1

Force Sensor Interface 519080A

Force Amplifier SAFO 4299

Force I/O Device F-FEM CNT 2881

Run Force| Force| Evaluation
Dev. abs. |Dev. rel. |[OK] / [NOK]
[N]

-1.2
-1.3
-1.6
-1.7
-1.8

GaAWN R

120.150361 10/4/2023 11:02:16 AM

Tolerances Absolute tolerance Relative tolerance

[N] (%]
Customized settings +/- 9.8 +/- 2.00
Results
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

. . Tolerance Max. measured
[ Quality assurance settings
Absolute tolerance [N] | 9.8 [N]
: Relative tolerance [%]|2.00 m
Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 1600.0 A [N] 350.0
B [N/m/s] 0.0000
C [N/m2/s2]|0.00000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power Power Power Power |Force
Velocity | Velocity | Force dev. abs. | Force dev. rel. | Set Meas. |Dev. abs. |Dev. rel.|Set Meas. Dev. abs. | Dev. rel. | Set
[km/h] | [km/h] | [N] [%6] [s] [s] [s] [%0] W] W] (W] [%0] [N]
1 152.90 |136.80 9.8 2.00 20.444 14082.64 350.0
1 136.80 |120.70 9.8 2.00 20.444 12517.36 350.0
1 120.70 |104.60 9.8 2.00 20.444 10952.08 350.0
1 104.60 |88.50 |9.8 2.00 20.444 9386.81 350.0
1 88.50 |72.40 |9.8 2.00 20.444 7821.53 350.0
1 72.40 |56.30 (9.8 2.00 20.444 6256.25 350.0
1 56.30 |40.30 |9.8 2.00 20.317 4695.83 350.0
1 |40.30 |24.00 |9.8 2.00 20.698 3125.69 350.0
1 24.00 |8.10 9.8 2.00 20.190 1560.42 350.0
2 152.90 |136.80 9.8 2.00 20.444 14082.64 350.0
2 136.80 |120.70 9.8 2.00 20.444 12517.36 350.0
2 120.70 |104.60 9.8 2.00 20.444 10952.08 350.0
2 104.60 |88.50 |9.8 2.00 20.444 9386.81 350.0
2 88.50 |72.40 |9.8 2.00 20.444 7821.53 350.0
2 72.40 |56.30 |9.8 2.00 20.444 6256.25 350.0
2 56.30 |40.30 |9.8 2.00 20.317 4695.83 350.0
2 14030 |24.00 |9.8 2.00 20.698 3125.69 350.0
2 24.00 |8.10 9.8 2.00 20.190 1560.42 350.0

120.150361 10/4/2023 11:02:16 AM




Coastdown (without vehicle) / 97-08 Road load curve evaluation

. . Tolerance Max. measured

[ Quality assurance settings

Absolute tolerance [N] | 9.8 [N]

: Relative tolerance [%]|2.00 m

Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 1600.0 A [N] 350.0

B [N/m/s] 0.0000

C [N/m2/s2]|0.00000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power Power Power Power |Force

Velocity | Velocity | Force dev. abs. | Force dev. rel. | Set Meas. |Dev. abs. |Dev. rel.|Set Meas. Dev. abs. | Dev. rel. | Set
[km/h] | [km/h] | [N] [%6] [s] [s] [s] [%0] W] W] (W] [%0] [N]

3 152.90 |136.80 9.8 2.00 20.444 14082.64 350.0
3 136.80 |120.70 9.8 2.00 20.444 12517.36 350.0
3 120.70 |104.60 9.8 2.00 20.444 10952.08 350.0
3 104.60 |88.50 |9.8 2.00 20.444 9386.81 350.0
3 88.50 |72.40 |9.8 2.00 20.444 7821.53 350.0
3 72.40 |56.30 (9.8 2.00 20.444 6256.25 350.0
3 56.30 |40.30 |9.8 2.00 20.317 4695.83 350.0
3 ]40.30 |24.00 |9.8 2.00 20.698 3125.69 350.0
3 24.00 |8.10 9.8 2.00 20.190 1560.42 350.0
4 152.90 |136.80 9.8 2.00 20.444 14082.64 350.0
4 136.80 |120.70 9.8 2.00 20.444 12517.36 350.0
4 120.70 |104.60 9.8 2.00 20.444 10952.08 350.0
4 104.60 |88.50 |9.8 2.00 20.444 9386.81 350.0
4 88.50 |72.40 |9.8 2.00 20.444 7821.53 350.0
4 72.40 |56.30 |9.8 2.00 20.444 6256.25 350.0
4 56.30 |40.30 |9.8 2.00 20.317 4695.83 350.0
4 140.30 ([24.00 |9.8 2.00 20.698 3125.69 350.0
4 24.00 |8.10 9.8 2.00 20.190 1560.42 350.0
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

Tolerance Max. measured

Absolute tolerance [N] | 9.8 [N]
2.00 [%0]

Relative tolerance [%]

[0 Quality assurance settings

Settings

Evaluation by Force (absolute & relative)

Regulation ECE

Simulation type Coefficients

Number of runs 5

Simulated inertia [kg] 1600.0 A [N] 350.0

B [N/m/s] | 0.0000
C [N/m2/s2]|0.00000

Measured data

Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power Power Power Power |Force|Force | Force Force
Velocity | Velocity | Force dev. abs. | Force dev. rel. | Set Meas. |Dev. abs. |Dev. rel.| Set Meas. Dev. abs. |Dev. rel.|Set |Meas.|Dev. abs. | Dev. rel.
[km/h] | [km/h] |[N] [%] [s] [s] [s] (%] (W] \Y (W] (%] N] |[N]  |[N] [%]

5 1152.90 |136.80 |9.8 2.00 20.444 14082.64 350.0

5 1136.80 |120.70 |9.8 2.00 20.444 12517.36 350.0

5 1120.70 |104.60 |9.8 2.00 20.444 10952.08 350.0

5 1104.60 |88.50 |9.8 2.00 20.444 9386.81 350.0

5 18850 |7240 |9.8 2.00 20.444 7821.53 350.0

5 |72.40 |56.30 |9.8 2.00 20.444 6256.25 350.0

5 156.30 |40.30 |9.8 2.00 20.317 4695.83 350.0

5 140.30 |24.00 |9.8 2.00 20.698 3125.69 350.0

5 ]24.00 [8.10 9.8 2.00 20.190 1560.42 350.0

120.150361 10/4/2023 11:02:16 AM




Coastdown (without vehicle) / 97-08 Road load curve evaluation
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Coastdown (without vehicle) / 97-08 Road load curve evaluation
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Cover sheet

Coastdown (without vehicle) / 97-08 Road load curve evaluation

General test data

Item

Type

Testbed configuration

Driveline type

1ZO-Number

Customer

Customer identification

Test location

Tester

Department

Current SW Version

Measured data

Signal/Channel

Test date/Time start

Test date/Time end

Next test date

Recommended inspection interval [Months]
Adjustments made since last test
Overall result

Chassis dynamometer

25 inch MIL 1x1 ATV Emis AMB
1A1M Front

FWD

120.150361

HUBDAT

120.150361

Jakarta

AVL

Service Department

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36
Time

Time (Eav_v)

10/4/2023 11:36:53 AM
10/4/2023 11:56:09 AM

To be defined by Interval

To be defined by customer

Yes

Tolerances OK

Environmental conditions Air temperature Air humidity Air pressure

[°C] [%erel] [hPa]
Tolerances +/- 2.0 +/- 5.00 +/- 10.0
Test cell 315 33.20 992.1
Control room 31.5 33.20 992.1
Electrical cabinet room 315 33.20 992.1
Applied normal / measuring equipment Manufacturer and type Serial no./ PM no. valid until

Testbed workstation

Not available

Description / method

97-08 evaluation of road load simulation

[T Quality assurance settings used

Evaluation

Force in each velocity interval are within the given tolerance

Results

Run| Evaluation
[OK] / [NOK]

g~ wWNPF

Comment
Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:53:08 +07'00'

Location, date, signature (inspector)

120.150361

Location, date, signature (approver, different than inspector)

10/4/2023 11:36:53 AM

1
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Test report

Coastdown (without vehicle) / 97-08 Road load curve evaluation

General test data

Description of measuring chain Manufacturer and type Serial no. Module
Testbed workstation - - -
Velocity I/0 Device F-FEM CON 9607

Description of measuring chain Manufacturer and type Serial no. Module
Load Unit 1

Force Sensor Interface 519080A

Force Amplifier SAFO 4299

Force I/O Device F-FEM CNT 2881

Run Force| Force| Evaluation
Dev. abs. |Dev. rel. |[OK] / [NOK]
[N]

-2.9
-3.1
-3.3
-3.4
-3.3

GaAWN R

120.150361 10/4/2023 11:36:53 AM

Tolerances Absolute tolerance Relative tolerance

[N] (%]
Customized settings +/- 9.8 +/- 2.00
Results
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

. . Tolerance Max. measured
T Quality assurance settings
Absolute tolerance [N] .8 [N]
: Relative tolerance [%]|2.00 [%]
Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 1600.0 A [N] 150.0
B [N/m/s] -3.0000
C [N/m2/s2]|0.80000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power Power Power Power |Force |Force |Force Force
Velocity | Velocity | Force dev. abs. | Force dev. rel.|Set | Meas. | Dev. abs. |Dev. rel. | Set Meas. Dev. abs. | Dev. rel.| Set Meas. |Dev. abs. |Dev. rel.
[km/h] | [km/h] |[N] [%] [s] |[s] |Is] (%] (W] \Y (W] (%] [N] [N] [N] [%]
1 |152.90 [136.80 |9.8 2.00 5.417 53290.61 13244
1 |136.80 [120.70 |9.8 2.00 6.733 38122.63 1066.0
1 |120.70 |104.60 |9.8 2.00 8.555 26268.10 839.5
1 |104.60 [88.50 |9.8 2.00 11.14 17297.68 645.0
1 |8850 |[7240 |98 2.00 14.90 10782.02 482.5
1 |72.40 |56.30 |9.8 2.00 20.43 6291.78 352.0
1 |56.30 [40.30 |9.8 2.00 28.12 3404.55 253.8
1 |40.30 [24.00 |9.8 2.00 38.69 1670.12 187.0
1 [24.00 |8.10 9.8 2.00 45.99 680.01 152.5
2 |152.90 |136.80 [9.8 2.00 5.417 53290.61 13244
2 |136.80 |120.70 [9.8 2.00 6.733 38122.63 1066.0
2 |120.70 |104.60 |9.8 2.00 8.555 26268.10 839.5
2 |104.60 |88.50 [9.8 2.00 11.14 17297.68 645.0
2 8850 |72.40 |98 2.00 14.90 10782.02 482.5
2 |72.40 |56.30 |9.8 2.00 20.43 6291.78 352.0
2 |56.30 |40.30 |98 2.00 28.12 3404.55 253.8
2 4030 |24.00 |98 2.00 38.69 1670.12 187.0
2 |24.00 |8.10 9.8 2.00 45.99 680.01 152.5
120.150361 10/4/2023 11:36:53 AM
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

. . Tolerance Max. measured
T Quality assurance settings
Absolute tolerance [N] .8 [N]
: Relative tolerance [%]|2.00 [%]
Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 1600.0 A [N] 150.0
B [N/m/s] -3.0000
C [N/m2/s2]|0.80000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power Power Power Power |Force |Force |Force Force
Velocity | Velocity | Force dev. abs. | Force dev. rel.|Set | Meas. | Dev. abs. |Dev. rel. | Set Meas. Dev. abs. | Dev. rel.| Set Meas. |Dev. abs. |Dev. rel.
[km/h] | [km/h] |[N] [%] [s] |[s] |Is] (%] (W] \Y (W] (%] [N] [N] [N] [%]
3 |152.90 |136.80 |9.8 2.00 5.417 53290.61 13244
3 |136.80 |120.70 (9.8 2.00 6.733 38122.63 1066.0
3 |120.70 |104.60 (9.8 2.00 8.555 26268.10 839.5
3 |104.60 |88.50 [9.8 2.00 11.14 17297.68 645.0
3 8850 [72.40 (9.8 2.00 14.90 10782.02 482.5
3 |72.40 |56.30 |9.8 2.00 20.43 6291.78 352.0
3 |56.30 |40.30 (9.8 2.00 28.12 3404.55 253.8
3 4030 |24.00 |98 2.00 38.69 1670.12 187.0
3 |24.00 |8.10 9.8 2.00 45.99 680.01 152.5
4 152,90 |136.80 (9.8 2.00 5.417 53290.61 13244
4 1136.80 |120.70 (9.8 2.00 6.733 38122.63 1066.0
4 1120.70 |104.60 (9.8 2.00 8.555 26268.10 839.5
4 |104.60 |88.50 (9.8 2.00 11.14 17297.68 645.0
4 8850 [72.40 (9.8 2.00 14.90 10782.02 482.5
4 |7240 |56.30 (9.8 2.00 20.43 6291.78 352.0
4 |56.30 |40.30 (9.8 2.00 28.12 3404.55 253.8
4 140.30 [24.00 |9.8 2.00 38.69 1670.12 187.0
4 |24.00 |8.10 9.8 2.00 45.99 680.01 152.5
120.150361 10/4/2023 11:36:53 AM
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

. . Tolerance Max. measured
T Quality assurance settings
Absolute tolerance [N] | 9.8 [N]
: Relative tolerance [%]|2.00 [%]
Settings
Evaluation by Force (absolute & relative)
Regulation ECE
Simulation type Coefficients
Number of runs 5
Simulated inertia [kg] 1600.0 A [N] 150.0
B [N/m/s] -3.0000
C [N/m2/s2]|0.80000
Measured data
Run |Upper |Lower |Tolerance Tolerance Time |Time |Time Time Power Power Power Power |Force |Force |Force Force
Velocity | Velocity | Force dev. abs. | Force dev. rel.|Set | Meas. | Dev. abs. |Dev. rel. | Set Meas. Dev. abs. | Dev. rel.| Set Meas. |Dev. abs. |Dev. rel.
[km/h] | [km/h] |[N] [%] [s] |[s] |Is] (%] (W] \Y (W] (%] [N] [N]
5 [152.90 |136.80 [9.8 2.00 5.417 53290.61 13244
5 [136.80 |120.70 |9.8 2.00 6.733 38122.63 1066.0
5 [120.70 |104.60 9.8 2.00 8.555 26268.10 839.5
5 [104.60 |[88.50 [9.8 2.00 11.14 17297.68 645.0
5 [8850 |72.40 |98 2.00 14.90 10782.02 482.5
5 [72.40 |56.30 |9.8 2.00 20.43 6291.78 352.0
5 |56.30 |40.30 |9.8 2.00 28.12 3404.55 253.8
5 [40.30 |24.00 |98 2.00 38.69 1670.12 187.0
5 124.00 |8.10 9.8 2.00 45.99 680.01 152.5
120.150361 10/4/2023 11:36:53 AM
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Coastdown (without vehicle) / 97-08 Road load curve evaluation

2.5

2.0

1.5

1.0+

0.5+

0.0+

-0.5

JIN]

-1.0+

-1.5

Force dev. abs.

-2.0

-2.5

-3.0

-3.5

S N e,

Run number

i

-4.5- I I I I I I I I

T T T T T T T T T T T T T T T T T
140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
Velocity [km/h]

120.150361 10/4/2023 11:36:53 AM

6 /7




Coastdown (without vehicle) / 97-08 Road load curve evaluation
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Appendix E
97-17 Dynamic parasitic losses

Author: Paruntu, David Michael AVL/ID Filename: Appendix.docx
Created:05.10.2023 Error! Unknown document property name. 5/10



Chassis dynamometer losses static

General test data

Customer

Customer identification
IZO-Number

Driveline type

Test location

Tester

Department

Date / Time
Data-applied

Overall result

HUBDAT
120.150361
120.150361

FWD

Jakarta

David Paruntu
Service Department
2023/10/04 09:52:27
Yes

Tolerances OK

Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:53:33 +07'00'

Location, date, signature (inspectc

1
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Chassis dynamometer losses static

Load Unit 1

General test data

Name

Data

Chassis dynamometer number
Chassis dynamometer type

120.150361
25 inch MIL 1x1 ATV Emis AMB

Name

Load unit 1 force sensor
Load unit 1 force amplifier
Load unit 1 force I/O

Load unit 1 velocity sensor
Load unit 1 velocity inverter
Load unit 1 velocity I/O

2 /3




Chassis dynamometer losses static

Load Unit 1
Measured data
No. | Velocity | Force Force Force
Meas. | Dev. abs. | Previous
[km/h]| [N] [N] [N]
1 5.00 0.2 -4.5
2| 15.00 0.3 -5.9
3| 25.00 0.1 -7.4
4| 35.00 -0.1 -9.2
5| 45.00 0.0 -10.9
6| 55.00 0.4 -13.4
7| 65.00 0.1 -155
8| 75.00 0.1 -18.1
9| 85.00 -0.1 -20.6
10| 95.00 -0.2 -23.4
11| 105.00 -0.3 -26.1
12| 115.00 -0.5 -28.9
13| 125.00 -0.5 -32.1
14| 135.00 -0.6 -35.6
Current : 2023-10-04 09:52:24
A [N] -3.5
B [N/km/h] -0.1297
C [N/km2/h2]| -0.00083
Maximum force dev [N] 0.6
...at step no. 14

-3.7

-0.1337

Previous : 2023-10-04 09:47:44

A [N]
B [N/km/h]
C [N/km2/h2]| -0.00076

Graph

Meas. [N]

—— Force measured

—W¥— Force last
—W— Heopeeodsy.

25

50

\
75
Velocity [km/h]

—0.50

—0.25
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—-0.75

—-1.00

Force dev. [N]
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Appendix F
97-13 Torque Transducer Evaluation

Author: Paruntu, David Michael AVL/ID Filename: Appendix.docx
Created:05.10.2023 Error! Unknown document property name. 6/10



Adjustment / Calibration / 97-13 Evaluation of tractive force
measureme Cover sheet 1/2

General test data

Item Chassis dynamometer|
Type 25 inch MIL 1x1 ATV Emis AMB
Testbed configuration 1A1M Front;
Driveline type FWD
1ZO-Number 120.150361
Customer HUBDAT
Customer identification -
Test location Jakarta
Tester AVL SERVICE
Department Service Department

Current SW Version

VECON 1.5.3 HotFix: 16 Build: 5208 VV: 36

Signal/Channel

F_ACT D1

Test date/Time start

10/3/2023 13:15

Test date/Time end

10/3/2023 15:42

Next test date To be defined by Interval
Recommended inspection interval [Months] 0
Adjustments made since last test Yes

Overall result

Tolerances OK

EnV|ror.1r)1entaI Air temperature r°cl Air humidity [%rel] Air pressure [hPa]
conditions
Tolerances +/-2.0 +/- 5.00 +/-10.0
Test cell 315 55.6 992.1
Control room 31.5 56.3 992.1
Electrical cabinet room 321 55.6 992.1
No. Manufacturer and type S:‘:Lgo'l Certificate Valid until CDR text Weight Weight sum
mO1 Ing. Jiri Shacal H560 KLZ-16K-1217 10.00024 10.00024
m02 Ing. Jiri Shacal H569 KLZ-16K-1226 10.00026 20.00050
m03 Ing. Jiri Shacal H572 KLZ-16K-1229 10.00024 30.00074
m04 Ing. Jiri Shacal H575 KLZ-16K-1232 10.00029 40.00103
mO05 Ing. Jiri Shacal H576 KLZ-16K-1233 10.00025 50.00128
m06 Ing. Jiri Shacal H592 KLZ-16K-1249 10.00026 60.00154
Applied normal Manufacturer and type| Serial no./PM no. valid until Actt[:;ln\:ialue
Mean value roller diameter Rollers on same axle A:/B: - 648.000
Applied normal Manufacturer and type Source of info valid until

Local gravitational acceleration|

PTB

http://www.ptb.de/cartoweb3/SISproject.php

120.150361

10/3/2023 15:42




Adjustment / Calibration / 97-13 Evaluation of tractive force
measureme Cover sheet 1/2

General test data

Description / method
97-13 evaluation of tractive force, method 1
Verification of torque measuring accuracy. Calibration/adjustment with known force, lever arm and roller
The displayed values are compared to the calculated values of the reference values.
Evaluation
Tractive force in positive and negative direction, repeatability
Calculated values Nominal value Absolute tolerance of full scale
[m/s2] [m/s2]
Local gravitational acceleration 9.80665 +/- 0.000047
Calculated values Nominal value Absolute tolerance of full scale
[kg] [ka]
Weight sum 60.00154 +/-0.016
Calculated values Nominal value
[mm]
Scaling factor positive 826.000
Scaling factor negative 826.000
[N]
Nominal range positive 185.2
Nominal range negative 185.2
[mm]
Effective lever arm positive 826.000
Effective lever arm negative 826.000
[mm]
Roller radius 0.3240
Result
Tolerances Evaluation
[OK] / [NOK]
Linearity FS OK
Accuracy FS OK
Repeatability FS OK
Hysteresis FS OK

Digitally signed by
Paruntu David JAK
Date: 2023.10.20
17:54:00 +07'00'

Location, date, signature (inspector) Location, date, signature (approver, different than inspector)

120.150361 10/3/2023 15:42




Adjustment / Calibration / 97-13 Evaluation of tractive force
measureme Test report LU 1 (front)

General test data

Description of measuring chain Manufacturer and type Serial no. Module

Force Sensor Interface 519080A
Force Amplifier SAFO 4299
1/0 manuf./type F-FEM CNT 2881
Testbed workstation
Applied normal / measuring equipment Actual ‘[’:::3
Lever arm L2 positive 826.000
Lever arm L2 negative 826.000
Tolerances Relative tolerance of full scale

[%]
Linearity FS +/-0.10
Accuracy FS +/- 0.10
Repeatability FS +/- 0.03
Hysteresis FS +/- 0.10
Result
Tolerances Relative tolerance of full scale| Evaluation

[%]| [OK]/[NOK]
Linearity FS 0.03% OK
Accuracy FS -0.03% OK
Repeatability FS 0.02% OK
Hysteresis FS -0.05% OK

120.150361 10/3/2023 15:42




Adjustment / Calibration / 97-13 Evaluation of tractive force
measureme Adjustment/Calibration

Select unit: Load unit 1 (Front)

Weight Fref F load Errabs |LinFS |AccFS [RepFS [F unload [Errabs |Lin FS [Acc FS [Rep FS |Hyst FS [Rep ?
No. [Yes]/

[ka] [N] [N] [N] [%] [%] [%] [N] [N] (%] |[%] [%] [%] [No]
0 0.00000 0.0 -0.1 -0.1] 0.00%| -0.01%| 0.01% 0.1 0.1] 0.00%| 0.00%| 0.00%| 0.01%| Yes
1 10.00024 250.0 250.1 0.1 0.01%| 0.00% 250.1 0.1 0.00%| 0.01% 0.00%| No
2 20.00050 500.0 500.0 0.0 0.00%| 0.00%| 0.01% 500.0 0.0[-0.01%| 0.01%| 0.02%| 0.00%| Yes
3 30.00074 750.0 749.9 -0.1] -0.01%| 0.00% 750.3 0.3[ 0.01%| 0.01% 0.03%| No
4 40.00103 1000.1f 1000.0 -0.1] -0.01%| 0.00%| 0.02%| 1000.2 0.1] 0.00%| 0.01%| 0.02%| 0.01%| Yes
5 50.00128 1250.1] 1250.1 0.0 0.00%| 0.00% 1250.1 0.0{-0.01%| 0.01% 0.00%| No
6 60.00154 1500.1f 1500.3 0.2| 0.01%| 0.00%| 0.01%| 1500.3 0.2| 0.00%| 0.01%| 0.01%| 0.00%| Yes
7 0.00000 0.0 0.1 0.1 0.01%| 0.00%| 0.00% 0.1 0.1 0.03%| -0.02%| 0.01%| 0.00%| Yes
8 10.00024 -250.0] -250.2 -0.2| -0.01%| 0.00% -250.5 -0.5[-0.01%| -0.02% -0.02%| No
9 20.00050 -500.0] -500.0 0.0 0.00%| 0.00%| 0.02%| -500.4 -0.4]/-0.01%| -0.02%| 0.02%| -0.03%| Yes
10 30.00074 -750.0] -749.9 0.1 0.00%| 0.00% -750.6 -0.6|-0.02%| -0.02% -0.05%| No
11 40.00103| -1000.1f -999.8 0.3] 0.01%| 0.01%| 0.02%| -1000.6 -0.5/-0.02%| -0.01%| 0.01%| -0.05%| Yes
12 50.00128| -1250.1| -1249.8 0.3| 0.00%| 0.02% -1250.3 -0.2| 0.00%| -0.01% -0.03%| No
13 60.00154 -1500.1] -1499.9 0.2| -0.01%| 0.02%| 0.01%| -1499.9 0.2 0.03%| -0.01%| 0.01%| 0.00%| Yes
14 0.00000 -0.1 0.1 0.2 0.00% 0.1 0.2 0.01% 0.00%| No
15 20.00050 500 499.9 -0.1 0.00% 499.6 -0.4 0.01% -0.02%| No
16 40.00103 1000 999.6 -0.4 0.01% 1000.4 0.4 0.01% 0.05%| No
17 60.00154 1500.3| 1499.9 -0.4 -0.01% 1499.9 -0.4 0.00% 0.00%| No
18 0.00000 0.1 0.1 0.0 -0.01% -0.2 -0.3 -0.02% -0.02%| No
i) 20.00050 -500] -500.5 -0.5 0.00% -500.8 -0.8 -0.02% -0.02%| No
20 40.00103 -999.8| -1000.2 -0.4 -0.01% -1000.6 -0.8 -0.01% -0.03%| No
21 60.00154| -1499.9| -1500.1 -0.2 0.01% -1500.1 -0.2 -0.01% 0.00%| No
22 0.00000 -0.1 -0.3 -0.2 0.00% 0.0 0.1 0.01% 0.02%| No
23 20.00050 500 499.7 -0.3 0.00% 500.3 0.3 0.01% 0.04%| No
24 40.00103 1000| 1000.2 0.2 0.01% 1000.8 0.8 0.01% 0.04%| No
25 60.00154 1500.3| 1500.2 -0.1 -0.01% 1500.2 -0.1 0.00% 0.00%| No
26 0.00000 0.1 0.0 -0.1 -0.01% -0.2 -0.3 -0.03% -0.01%| No
27 20.00050 -500( -500.4 -0.4 0.00% -501.0 -1.0 -0.02% -0.04%| No
28 40.00103 -999.8| -1000.2 -0.4 -0.01% -1000.8 -1.0 -0.03% -0.04%| No
29 60.00154| -1499.9] -1500.1 -0.2 0.01% -1500.1 -0.2 -0.03% 0.00%| No
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Adjustment / Calibration / 97-13 Evaluation of tractive force
measureme Adjustment/Calibration

Graph

Linearity FS [%]

0.12%

0.10%

0.08%

0.06%

0.04%

Error

0.02%

0.00%

1750 2000

-0.02%

-0.04%

-0.06%
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-0.10%

-0.12%

Force [N]

---8--- Positive ---m--- Negative

Accuracy FS [%]
0.09%

0.06%

0.03%

Error

0.00%
- 1750 2000

-0.03%

-0.06%

-0.09%
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Adjustment / Calibration / 97-13 Evaluation of tractive force
measureme Adjustment/Calibration

Hysterrsis FS [%]

0.11%

0.09%

0.07%

0.05%

Error

0.03% [ %

0.01% S S

-0.01%” =11 - . - - - S

-0.03%

-0.05% Mgt

-0.07%

-0.09%

-0.11%
Force [N]
---8--- Hysteresis

Repeatability FS [%]

0.05%

0.03%
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0.01% [P N— w f

Error
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-0.03%
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Force [N]
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Vehicle cooling fan check
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AFTER ADJUST

ZOLLNER GMBH

Maintenance Protocol Vehicle Cooling Fan

Customer HUBDAT R40

Location Bekasi, Indonesia

Type Vehicle Cooling Fan
AVL Order Number 120150361
Service Engineer David Paruntu

Date 2-Oct-23  to  6-Oct-23

Test Cell HUBDAT R40
Service Order PM 2023

Digitally signed
by Paruntu
David JAK

Date: 2023.10.20
17:40:13 +07'00"
Location: Bekasi, Indonesia Service Engineer:

Date: 6-Oct-23




Maintenance Protocol Vehicle Cooling Fan

Test Cell HUBDAT R40
Service Order PM 2023 ZOLLNER GMBH
General Data
AVL Order Number 120150361
Type Vehicle Cooling Fan
Fan Coefficients oid New Device Status
n0 [%] 7.0000 5.0000 Not used since the last maintenance
n1 [%/(km/h)] 0.5000 0.5000 Device rarely used
n2 [%/(km/h)?] 0.0001 0.0001 Device frequently used v
** Check with old coefficients the fan speed error too high but still are in L Ehei 20-Sep-21
limit then calibration adjustment n1 is variable by roller speed parameter
now the result of fan speed are good condition.
Tolerances
Tolerance at speed between 10-50 km/h + 5.0 kmh
Tolerance at speed more than 50 km/h + 100 %
Test Conditions
Front view Top view
Anemometer

@ | @

©

] o |

@ | ©®

@

Vehicle Cooling Fan

@

©

D v |

Floor

List of used measuring tools

Devices Serial Number

Anemometer Tenmars TM-4001170600054

The used tools are subject to monitoring in accordance with ISO 9001.

The sequence of tests correspond to the demands according to ISO 9001.

Digitally signed
by Paruntu
David JAK

Date: 2023.10.20

. . . 17:40:36 +07'00'
Service Engineer:




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023

Fan Coefficients

ZOLLNER GMBH

5.0000 Data required
0.5000 Result is in tolerance
0.0001 Result is out of tolerance
Parameter
10.0 km/h

Results

Test Status

Point of Measurement

®
—_ ' —@— Upper limit of Range
£ 120
€
3

—@— Lower limit of Range

= 10.0 T T T T T T T )
T —@— Average Speed
o
R - 8 F Soooos - ---- *----- " - ® o Wind Speed
6.0 -
- -@ - Upper limit of Average
0 d d < < < d d O PP 8
. - -@ - Lower limit of Average
2.0
0.0
1 2 3 4 5 6 7 8 9

Service Engineer:

Digitally signed
by Paruntu
David JAK

Date: 2023.10.20
17:40:49 +07'00'




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023 ZOLLNER GMBH

Fan Coefficients

5.0000 Data required
0.5000 Result is in tolerance
0.0001 Result is out of tolerance
Parameter
20.0 km/h

Results

Test Status

—@— Upper limit of Range
—@— Lower limit of Range

—@— Average Speed

—0— Wind Speed

- -@ - Upper limit of Average

- -@ - Lower limit of Average

Point of Measurement

Digitally signed
by Paruntu David
JAK

Date: 2023.10.20

Service Engineer: 17:41:05 +07:00




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023 ZOLLNER GMBH

Fan Coefficients

5.0000 Data required
0.5000 Result is in tolerance
0.0001 Result is out of tolerance
Parameter
30.0 km/h

Results

Test Status

—@— Upper limit of Range
—@— Lower limit of Range
—@— Average Speed

—0— Wind Speed

- -@ - Upper limit of Average

- -@ - Lower limit of Average

Point of Measurement

Digitally signed
by Paruntu

1 David JAK
Date: 2023.10.20

. . 17:41:20 +07'00'
Service Engineer:




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023 ZOLLNER GMBH

Fan Coefficients

5.0000 Data required
0.5000 Result is in tolerance
0.0001 Result is out of tolerance
Parameter
40.0 km/h

Results

Test Status

Wind Speed Measurement

—@— Upper limit of Range
—@— Lower limit of Range
—@— Average Speed

—0— Wind Speed

- -@ - Upper limit of Average

- -@ - Lower limit of Average

Point of Measurement

Digitally signed
by Paruntu

% David JAK
Date: 2023.10.20

Service Engineer: 17:41:33 +07'00'




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023 ZOLLNER GMBH

Fan Coefficients

5.0000 Data required
0.5000 Result is in tolerance
0.0001 Result is out of tolerance
Parameter
50.0 km/h

Results

Test Status

Wind Speed Measurement

—@— Upper limit of Range
—@— Lower limit of Range
—@— Average Speed
—0— Wind Speed

- -@ - Upper limit of Average

- -@ - Lower limit of Average

Point of Measurement

Digitally signed
by Paruntu
David JAK

Date: 2023.10.20

Service Engineer: 17:41:48 +07'00'




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023
Fan Coefficients
5.0000

0.5000
0.0001

Parameter

60.0 km/h

Results

ZOLLNER GMBH

Data required
Result is in tolerance

Result is out of tolerance

Test Status

Speed [km/h]

& ----- Moo= o - -® - Lower limit of Average

—@— Upper limit of Range
—@— Lower limit of Range
—@— Average Speed
—0— Wind Speed

- -@ - Upper limit of Average

Point of Measurement

400 877 HERSE - ;oo e----- E e

47.0 I

45.0 + T T T T T J
1 2 3 4 5 6

Digitally signed
by Paruntu
David JAK

Date: 2023.10.20

Service Engineer: 17:42:02 +07'00'




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023 ZOLLNER GMBH

Fan Coefficients

5.0000 Data required
0.5000 Result is in tolerance
0.0001 Result is out of tolerance
Parameter
70.0 km/h

Results

Test Status

—@— Upper limit of Range
—@— Lower limit of Range
—@— Average Speed

Speed [km/h]

—0— Wind Speed

- -@ - Upper limit of Average

- -@ - Lower limit of Average

Point of Measurement

Digitally signed
by Paruntu

0 David JAK
Date: 2023.10.20

Service Engineer: 17:42:17+0700




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023 ZOLLNER GMBH

Fan Coefficients

5.0000 Data required
0.5000 Result is in tolerance
0.0001 Result is out of tolerance
Parameter
80.0 km/h

Results

Test Status

100.0 »
/

—@— Upper limit of Range
—@— Lower limit of Range
—@— Average Speed

Speed [km/h]

—0— Wind Speed

- -@ - Upper limit of Average

- -@ - Lower limit of Average

60.0

Point of Measurement

Digitally signed

by Paruntu David

JAK

Date: 2023.10.20
Service Engineer: 17:42:31 +07'00'




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023 ZOLLNER GMBH

Fan Coefficients

5.0000 Data required
0.5000 Result is in tolerance
0.0001 Result is out of tolerance
Parameter
90.0 km/h

Results

Test Status

—@— Upper limit of Range

—@— Lower limit of Range

—@— Average Speed

Speed [km/h]

—0— Wind Speed

- -@ - Upper limit of Average

- -@ - Lower limit of Average

68.0 T T T T T
1 2 3 4 5 6

Point of Measurement

0o
o -

Digitally signed
by Paruntu
David JAK

Date: 2023.10.20

Service Engineer: 17:42:45 +07'00'




Maintenance Protocol Vehicle Cooling Fan

HUBDAT R40
PM 2023 ZOLLNER GMBH

Fan Coefficients

5.0000 Data required
0.5000 Result is in tolerance
0.0001 Result is out of tolerance
Parameter
100.0 km/h

Results

Test Status

—@— Upper limit of Range

—@— Lower limit of Range
—@— Average Speed

Speed [km/h]

—0— Wind Speed

- -@ - Upper limit of Average

- -@ - Lower limit of Average

Point of Measurement

Digitally signed
by Paruntu David
] JAK
Date: 2023.10.20
Service Engineer: 17:42:58 +07'00"
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Chassis Dynamometer Distance Check
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Location:

Chassis Dynamometer Distance Check

Customer

Location

Type

Dyno serial number

Service Engineer
Date

HUBDAT

Bekasi, Indonesia

Roller Distance Check

120150361

Mr. David Paruntu

4-Oct-23  to  4-Oct-23

R40_New

Test Cell
Service Order

PM2023

Bekasi, Indonesia

Date:

4-Oct-23

Service Engineer:

ZOLLNER GMBH

Mr. David Paruntu



Chassis Dynamometer Distance Check

Test Cell R40_New
Service Order PM2023 ZOLLNER GMBH

General Data

AVL Order Number -
Type Roller Distance Check
Dyno Serial No 120150361

Maximum speed this dyno 200 km/h

Measurement standard point Device Status
Speed target Distance target Time target Not used since the last maintenance
10.0 km/h 5000 m. 1800 sec. Device rarely used
50.0 km/h 10000 m. 720 sec. Device frequently used v
100.0 km/h 10000 m. 360 sec. Last check -
150.0 km/h 10000 m. 240 sec.
200.0 km/h 10000 m. 180 sec.
Tolerances
Tolerance of Distance Measurement +1.0 m. of Standard

Service Engineer:

Mr. David Paruntu



Chassis Dynamometer Distance Check

Test Cell R40_New
Service Order PM2023 ZOLLNER GMBH

Expected value
Calculate : Distance = Speed x Time

Speed Distance m. Time Data required
50 km/h 10000 m. 720 sec. Result is out of tolerance
100 km/h 10000 m. 360 sec.
150 km/h 10000 m. 240 sec.
200 km/h 10000 m. 180 sec.
Results
Measurement point Time meausrement Actual distance Diviation of standard Diviation Status
Target (Sec.) Actual (Sec.) (m.) (m.) % of Standard
50 km/h 720.00 720.00 10000.00 0.00 0.000 Passed
100 km/h 360.00 360.00 10000.00 0.00 0.000 Passed
150 km/h 240.00 240.00 10000.00 0.00 0.000 Passed
200 km/h 180.00 180.00 10000.00 0.00 0.000 Passed
Tolerances
Tolerance of Distance Measurement +1.0 m. of Standard

Test result from VECON

Time M saweTian - Diaianca Rased s Timee Measvrament - Dislance Baged
m s T ] ad
| et § [ | I=] | |
W ] = | Dssa [ e
[1 1] 1 *E .i.:F'H_ i
1] i g [ aia Wi Eare ik
| il e Jrwa bt i Tk

Digitally signed

by Paruntu

David JAK

Date: 2023.10.24

10:30:04 +07'00'
Service Engineer:

Mr. David Paruntu
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Filter parts replacement

Author: Paruntu, David Michael AVL/ID Filename: Photos.docx
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Chassis Dynamometer cabinet

Author: Paruntu, David Michael AVL/ID Filename: Photos.docx
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Leak check at pneumatic line

Author: Paruntu, David Michael AVL/ID Filename: Photos.docx
Created:19.10.2023 Error! Unknown document property name. 3/6



Brake pad cleaned from dirt

Author: Paruntu, David Michael AVL/ID Filename: Photos.docx
Created:19.10.2023 Error! Unknown document property name. 4/6



Measured brake pads, 8mm and 9mm(minimum 5mm)

Author: Paruntu, David Michael AVL/ID Filename: Photos.docx
Created:19.10.2023 Error! Unknown document property name. 5/6



Load cell calibration

Author: Paruntu, David Michael AVL/ID Filename: Photos.docx
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.|

b PT. DETA INSTRUMENTASl  \ jcaAN

(A

PORTO SQUARE Bok E No 6 ¥ota Delamas Cltarang Pusal - Bekasl 17550

alf Tip. 02149370004  Fax 10128670708 by www defnstturaelos:som i delampirueintas (00 mmﬂ
LUt L e
Nama Alat . No Sertifikat 40
instrument "R VELOCITY METER . oNo 523002

Merk, Tipe
Manut T TENMARS, TM-4001

Nomor Serl 170800084 Tangoa Orde’  oasuni2023
Tempat Kafibrasi Tangga! Kalibrasi
Voase ot saliradon PT Delta Instrumentasi Date of Colibration 08/Jun/2023

Suru | Temp. (236:12)C
Pemi%  AVL & AUSTRALIA COLTD RH. (57 4)%RH
Alamat  Palma Towee 18th Fioor - Unit 18C, JI RA Kartini Kaviing,
Address 12310 Jakarta Selatan - Indonesia

Alst lersebut i stas dikalibrasi lerhadap standar & kalibrator PT Delta instrumentas: yang tertelusur ke Sl
Pengukuran dilakukan berdasarkan metode dan prosedur intemal dengan nomor referanst sepert tenera di
bawah Hasil kalibrasi dapat dilihat pada tabel di bawsh, dan/atau pada lembar-lembar lampwan bankutnya
Hasil kalibrasi berupa koreksi alat pada penunjukan, M. Koraksi dinyatakan dalam nilai ekspextasi, y, dengan
ketidakpastian Ug yang merupakan ketidakpastian bentangan pada tingkat kepercayaan sekitar 85 % cengan
faktor cakupank = 2

Instrument staled above has Desn caltvaled against standerd & caltvstor of PT Delta Instrumentas: traceable to SI
Measwement was Camed out based an nfermal method and proceduns as sfated below = Calbvaltion mavks can be foursd in
the tedie below andor i the following aftechement|s).

Calitvation yekd comechions of instrument at #e madng. M The comection is exprassed & expecied valve, y. with its
uncentainty, U g, that represents expanded uncertainly at the confidence level of around 95 % al covemge fector of k = 2.

No Referans: Matoda | Method Ref Mo, TO-MD 801

Hasll Kallbrasi | Calibration Resuft
lihat lampiran | see atachment(s)

Nilai Terukur sebenamya | The True measured value of UUT, witoe T = (M +y) t Uy

Hasl| kalibrasi tertetusur ke St melalul Senifiat inl mempunyal 1 lampiran
Calbration resull are fracestye fo Si Mrowgh This certifcale has attachment(s)
LK 032 IDN arang. 093

Menggunakan Anemometer
Merk « Fluke | Tipe : 822
No Sertifikat - 8. 22 006 449

Mo 52300 240 a¢



PT Delta Instrumentasi
Lampiran Date Kalibrasi
Utk Noemor Sertifikat
Calibrotion Data Attachment pos s $ 2300 240
lemba lampran ke 1 adan 1
attocthmery shee! of
Penunjukan Koreks: | Comection
Range Alat Niai Ekspoktasi Katidakpastian
Instr. Reading Expoctod Valve Uncertamty

10 mis 2,000 mis -0,48 mis 083 s
4,000 087 0,53
6,000 084 043
8.000 -1.08 0493
10,000 -1.32 0583

— akiir data | end of dats —
e 52300240 et i

> Lampwan i baak Sevfakiz (ko lorpisah dengan lembar pokivrya
N * Jdak dibanarkan memperbanyak sabgar dar I kesehurutan Serifikal Kaitra

> sy menpeviayak Sertat Kailbnasd 0w bukan dokarst reSinl Mcua helahul cioh Lad. Keibvas' OT Dwia Mrsinamentics



LABORATORIUM KALIBRASI X,
PT. HEKSA INSTRUMEN SINERGI  jiacie VKAN

+ din Lingkar Seiatan Mo 10 Kp Sengant RT 06 RW 02 Tangemng Setstan - Banisn :-L*“",.::HH"“- El i '
Lihmntmtm Serpong Grang Peri Bok A3 No. 15, Muncul, Selu, Tangerang Sealan - Bantan "'ﬁfﬁ\}‘? , LH-E F'H _
Tefp - 021-22757573 Wokils - 08211 5541980 Emad - Infoifiheksa.ca d FHralultt SOEC-17025-1

SERTIFIKAT KALIBRASI
Calibration Certificate

Marma Ala CACDC CLAMP METER Mo Order 23 HIS 05 0104
S Ay e F

Merk v KYORITSLU Moo Sertifika PR LIS - (nEE
bilivan forc furer 4 erileate pa

Tipe 2055 Tanggal Terima 26 Mei 2023
Type Recened of Dafe

Mamor Sen 1205313 Tanggal Kalibrasi 29 Mel 2023
Seral Nwwder Ll e adibraatinn

Rentang ukur GOV 1000 A Suhm Al i VY e o
Medaurisy Hol Tempertare

Tempat Kalibras: ¢ PT. Heksa Instrumen Sinergi Kelembuban (58 + 2) % RH
Fernmup of colifresilon Relmne flamiadin

Pernilik ; AVYL Sea & Axstralin Co., Litd

[

Abrnat Palma Tower 18th Floor - Unit 18C JLRA Kartind 11-S Kavling, 12310 Jakarta Selatan
Lidrme g Indonesta

Alat tersebut di atas dikalibrasi terhadap standard PT. Heksa Instromen Sinergi yang tericlusur ke 51 Pengukuran
dilakukan berdasarkan metode yang mengacu ke EURAMET eg-15 dan prosedur internal dengan nomor referensi TK-
HIS-LE 13 Hasil kahbrasi diperoleh dan rata - rata setap pengukuran dan nilai ketidakpastian kalibrasi tertuang
dihalaman-halaman lampiran benkutnya pads sertifiknt kahibrasi . Kendokpastian kalibrasi ini merupakan
ketidnkpastian bentangan vang diperoleh dan sumber - sumber kesalahan tipe A dan tipe B sesum dengan JOGM 100
2008 "Guide to the Expression of Uncertainty in Measurement” vang dinyutakan pada tingkat kepercayvaan 95 %

fradrinnri afiabeed e fei Sserss oolrated ageuny viersdbarsd wf T Medae Innerween Sinergn frocvable b S5 Uisasremiral winr corviead oue Boreed o SURAWEY -
A3 sl Sradgvmncal p-mwrl.lil‘r FR-HIS-FE 1T e coltbeadion resol b obiomed om avemage e soncly meosuremen? oeal ghe crlffomnmm wsieriabn oilwe oFe 1008 iw
e Fealfvidemr pyage ol fwe lels coOfeemios cvrrdfoanr. e codiboabin, pcewioandy wrpamaied e rivawdy wilsicl referread o aope o ol 8 oamerces o ermor accarnfgg i
SOSN8 ok ro dhe Exprression of  Dncerdaeane b Uismurdveat™ wiiiod dF segee vl of o 85 % oamflaerracr. Dl b fe o e g i §

Halaman ke | dari 5 halaman
R i TN
Diterbitkan Tanggal , 31 Mei 2023

Fage of fomr

Msetu Wﬁ-

_ A PRI Sy

L

Jitarwey mmnoeivhe aerid e o Cieesun Caed asaion el uel Syivgei ik Ubsi e e UM D008 e nsnmn e U e n
Thip ceciicale may W b repcbacan site than A onclopophes posees SINERGI

HIB - FR - MY
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LABORATORIUM KALIBRAS| N \/m

PT. HEKSA INSTRUMEN SINERGI i&%ﬁﬁ

= \"4' . _?'H-EE.d-II.:'_H._

Momor Sertifikat [ Coieane v 1 5, 2305 - D68
Bidang kalibrasi Listitk/ S ¢ bt Fiskd

Halamon ke I dari 5 halaman

Pl of AT
Mema Alal /o Veme | ACTIC CLAMP METER

Foomor Sen el Newkee ¢ 1705317

HASIL KALIBRASI/ counmieiriy seyorT
—

— e ——r—— -
DC Voltage
Pembacaan Standar Pembacaan Alat koreks: Ketidakpastiin
A e Hvatusg L i vditiomi | da oo
— e eSS
G0 m' 3,00 m'y 004 mY 0,065,
5309 530 80 11 0,%
0601 B 0,590 3 0,005 5 0.01%
4,402 3.401 0,001 01%
&,00 01 .01 0,01 %
1800 1803 0,03 0,01%
43,00 v 30,05 W 0,05 Y 0,01%
42,00 4208 =008 0,01 %
e S 54,10 =k 10 001 %
(1, 0 ol | A1 0,07%
W 1 t |~l| .}
5441, v 5412 v .1.1 0 (7%

Dila rmrry mrevrressck e’ st O mermoe caA RS ienel e En [rmes fermny sedusi mews poaletta
Tioegr LR Trp IO O MRRDVEREO0D! 1 e W I DO I (DR



LABORATORIUM KALIBRAS| SN
PT. HEKSA INSTRUMEN SINERGI SCMR _Km

LF LK-264DN

o .
i AR SOV LEC- S T2s- 20

MNommor Senifikm / Comone v ¢ 8, 1305 - DESA
Bidang Kalibmsi Listede Racode Sl Finkd
Halaman ke 3 dari 5 helaman

e o o

0 LT [ S —— ACDC CLAMP METER

NOmor Sert | Sl Vi 1205313

HASIL KALIBRASH / oo mniviciy pesiar
.

e " — —
AC Voliage S0 He
Pembacaan Standar Permbacain Alai Koreks ketidakpastian

B ST riniehig | et i avarigmity
0,6 n o7 5 : v L 0.0
5.4 3.394 0,001 0,02%
5499 3,99 (¥ 00 0,04%
1 7.97 18.02 -0.0% 0,04%
a5 v 3003 v -0,07 % 0,04%
41,59 42,05 =011 0,04%,
53.92 54,08 -0, 16 0, 04%,
2 (%
509 N 64l 1 N -4;1,_ \ .ﬂl;wa
3391 5414 =23 0,02%

|- -

i @) r}?’
els2
insitr |._"T| j.'-!
I_h— - s W I_l
CepiAy marmiaes BRrUTRm i (g e rae L= LTI R mmreihl sErErE ame U e

T Curlhnsl rap ol b ravosos o Thee T Wi phatogrmoing DUress
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LABORATORIUM KALIBRASI &, V
PT. HEKSA INSTRUMEN SINERGI M m

e
%ﬁ S " LK-284-1DN
"'l|||||-|l""'l N S TR K

MNomaor Sertifikat / Coufiome Mo 1 5. 2305 - 0688
Bidang Kahibrasi Listrik/Elscoe Cabibrunon Freld

Halaman ke 3 dart 5 halaman

Fhripie il TS

Pearna Alat / fnairomen Nuwe  *© ACDC CLA MPF METER

Nomor Sert / Xeraf Misshee 1205313

HASIL KALIBRAST / - mmsary fesen

= — == —— — = —
———
D Current COIL
Pembacasn Standar Pembucsan Alal 9 .
Slandong :.-:-.I: -h:-:-::-.::l. hfft‘f“ﬁf'ﬂ‘
= — - — — —— e —————
B0 ) 0 . 065%%
827 T%0.4 53 0,65%
04,3 A 30408 M 15 A (0.65%
160 1213 a8 0.65%
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Momor Sertifikm | Covine v @ 5 2305 - (MER
Bidang Kahbrasi Ligtrik Eacwie ol Sl
Halaman ke 5 dan 5 kalnmian

Proge i INFECT

Nama Alal / Insirusn Some  © AT CLAMP METER

Fomor Sern | Seva Vamber (205313
HASIL KALIBRASI / carmearmon mesti s
B —
Hesistance
Pembacasn Alat Pembacsan Standar Koreks kendakpastian
e roeE ralras | vty f aperannty
—— —— e =
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54,77 [ka] 54,10 [ ] 0,67 [ K| 0,02%,
46,1 | ke 539.6 | ka2 | 6,5 | K | 0,06%
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1,822 [wri] 1804 Em I Tan] 0.0, '
|
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Cotalax: v : = : L . ) . , ’Lh'i\.:.- &
Stanlas yang dwunakan Clamp Type Multimeter Calibrator Tipe / No Seri GF&018A / 20190510 deng narder
sertifikpt CEODI93 wenelusur ke Sistem Satuan Intemasional {51) melsln Certus Metrology At e
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LABORATORIUM KALIBRASI S,
PT. HEKSA INSTRUMEN SINERGI  ac-is YKAN

raitiie Ahrsiagi §

Jn. Lingkar Selstan Mo, 13 Kp. Sangkal RT. 06 RW. 02 Tasperany Selatas - Bantan z : e e
L-i:m-l'lnrlmn Serpong Grand Park Hloi 43 Mo, 15, Muncul, Setu, Tangieang Selstan - Banien "{,ﬁ?\' . LH.‘:E‘:ID.H
Telp - 431-2275TAT Mobia ; 062115541090 Emal - infofihetsa o id “ifa il ISOMEC-1T025-201
Ll w [ ]
Calibration Certificate
Mama Alat TRUE RMS DIGITAL MULTIMETER Mo Order 23 HIS 05 0104
Trdrpmeen N ks o
Werk FLUEKE Mo Sertifikal 5. 2305 - D6BG6
Mamufacturer T erifoisie Hii
Tipe BTV Tanggal Terima 26 Mei 2023
|'..:|'h' Rnl'l‘l.'nl'ul_f Tiwe
Momor Sen 43120324 Tanggal Kalibrasgi 29 Mei 2023
Senal Nawiber e a1l braprivin
Fentang ukur o BO0mY ! 1000 W S LD A S0 ACY Suhu (234204)°C
Viesrmuring Ry T o Fratiorey
Tempat Kalibras) . PT. Heksa Instrumen Sinerg: kelembaban ! (63 £ 2% RH
Famie of calraios Rafaathy Maavadiiy
Permilik AVL Sea & Australia Co., Lid
e
Alamat Palma Tower 18th Floor - Unit 18C JLRA Kartini 11-5 Kavling 12310
Alirresi

Alat tersehut di atas dikalibrasi terhadap standard PT, Heksa Instramen Sinergi yang terielusur ke S1 Pengukuran dilakukan
berdasarkan metode yang mengacy ke EURAMET ¢g-15 dan prosedur intemal dengan nomor referensi [K-HIS-LE |2

Hasil kalibrasi diperoleh dan rata - rata setiap pengukuran dan nilsd ketidokpostion kalibrasi teruang dihalaman-halaman
lampiran benkutnya pada sertifikal kalibrasi ini, Ketidakpastion kalibvesi ind merupakan ketdakpastion bentangan yang
diperolch dan sumber - sumber kesalahan tipe A dan tipe B sesuai dengan JCGM 100 2008 "Guide to the Expression of
Uncertainty n Measurement” yang dmyatakan pada tingkat kepercayaun 95 % dengan faktor cakupan k = 2

druifrmen sl wrve do been codehraivel sgrave snesdorn of I Medoe foarrsomen Sinergl rraceable g0 55 Afonuresrens war carriod geor boeed on SURALET o83
i Imieral procedere I-HIS-LE 12, The codibrution sl in sbined frow moerage for sack meaniresin md the calibraion uncersmm: vie are ween oo the

g mogge 10 fe ity ceafihroniace ||.‘.I"|'1.I||. et T con'Msiantine iies Rl iy 1 rxpemcheed imeeramiy whick referred s pe A ol T vowrres of srrer aeonrefag B CTA
Y - 2OOS Vimide do thr Enprerston of Fwcerimy v AEsamseemenr™ wilich (0 epreesed ala 05 Seugioesiod fevel b dhe evivsrae foctar i

Halamian ke | dari & halaman

ey af FLl
Diterbitkan Tanggal . 31 Mai 2023
Liare o fumie
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Nomor Sertifikat / Certficaly oo 3 8o 2305 - DGEG
Bidang Kalibrasi Listrik e mabbimion Fieid
Halaman ke 2 dari 6 halaman

e diff T, 1A

MNama Alat /| feven Mo TRUE RMS DIGITAL MULTIMETER
MNOMOE 8en / Seried Member  © 43F20324

HASIL KALIBRASH/ carimsorsoy wasrr

=
D Voltage
Pembacamn Standar Pembacian Al Eorcksa Ketidakpastian

Skl WemTim e fnan 1 ey
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5403 5 3094 (g 0.014%
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30,00 W 29 99 v 0.01 v 0.022%
4.2 0 41,94 .01 0, (2 2%
54,01 53,949 02 L0220
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z .
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LABORATORIUM KALIBRAS| SN,
PT. HEKSA INSTRUMEN SINERGI jlacHRA !KAN

Momor Sertifikat/ Cenfeow A 1 5, 2305 - 0686
Bidang Kalibrasi Listeik/steemic € atibraion Feld
Halpman ke 3 dari & halaman
Fuage i pegpes

Nama Alat / furmes Yowe ;. TRUE RMS DIGITAL MULTIMETER

MWOMmIGE Sen /ol Vwwier - 43120324

HASIL KALIBRAS] / canmpinoy gestor

e
DC Current
Pembacam Stamdar Pembacaan Alal Koreks Ketidakpastian
Sewailevel Rl LT SR Elicwrmmimn
= ———————— |\ " — —
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Nomor Serti fikal / Corsfiear Vo, 2 5, 2305 - 0686
Bidang Kalibrasi Listrik/ e Cubibrution Feis
Hataman ke 4 don 6 halaman

i uf el

Moma Adag | fvrvmen Vo TRUE EMS DIGITAL MULTIMETER
NOmMar Sert [/ Serial Musiher 43120524

HASIL KALIBRASI / cisiiirioy pestar

AC Voltage S0 Hz
Pembacam Standar Pembacaan Alat Koreks: Kenidakpastian
Koo Heilivg: g { e i
il | : 6] 0. 0, 08%
W ! .
40,2 i 540,1 " 0.1 i 0.08%
&3 v {1,601 v 0 0032 X 0, 105%
5,395 5400 Al (NF5 00, 150
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L7497 17,949 0 01s 0, 1%
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g af INATEY
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HASIL KALIBRASI / canmmarmn pestir
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AC Current S0 He

Pembacann Standar Pembacian Alat koreksi K etidak pastion
Soewfard Reriaiivay e i aieerdaaly
#%————Jth
o2 £ 99 0,07 0, 56%
33,87 i 53,099 e 0,12 s 0,060
59.9 . 59,9 | A 0.0 " 0,4%
539.9 " 402 | 0,3 = 0.4%
11,599 \ T " 0,001 " 00,206%
5 306G 5401 0 0ps ' {1, 16%
5 {1 408 (02 0, 14%
A A A i
899 Q.00 -] 0. 14%

Dearang maTorudiin seifinal o dangan Sars SR B0 (000 DT MGy neiTika? aece e sssun
tan ce-klbowis wry B f AETaTaD0ad D YeF WS Ul plohanunate sronmas



kv

R N
LABORATORIUM KALIBRAS| %‘E !KAN

PT. HEKSA INSTRUMEN SINERG]

- #__._.—._H - Mot ARfdttami Biescinal
NG LK-264-ID0N
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Nomor Sertifikat /| Cormeor 5o 3 S, 2305 - 0686
Hidang Kabibras: Listrik/ e Cotibraan S
Haimman ke & dari & halaman
Funoe af pucr

Nama Alat / dweumen Kome  © TRUE RMS DIGITAL MULTIMETER

Nomor Sen /Senol Vusber  © 43120324

HASIL KALIBRASI | capianimioy aeserr
%ﬁ—
Resistance

Fembacaan Standar Pembacamn Alat Koreksi ketdakpastian
el Alcsuilrml £ ety [T Y111 o]
o T T N e —————— 0.155% =
sL1 Ak H - '
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{ AAERLIEY ires
Standar yang digunakan Clamp Type Multimeter Calibrator Tipe ! Mo Seri : GF6B18A / 20190510
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Preventive Maintenance Protocol
Emission Test System

AVL Emission Test Systems
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Product Life Cycle

Testbed R40
AVL Order No. IDID4175523-00
Customer Order No. IL230530ALN/P
Item Product Serial Number Priority
1 AVL AMA i60 SII R1-D1 7422
2 AVLCVSi60SI LD G 11184
3 HSS i60 Small G02 2827
Item 1 Item 2
<] Planned End of Sales 31.12.2023 iv] Planned End of Sales 31.12.2023
[«] Planned End of Standard Support 31.12.2033 [v] Planned End of Standard Support 31.12.2033
LI End of Sales LI End of Sales

|
|

10

End of Spare Part Availibility
End of Standard Support
End of Standard SW Support

End of Spare Part Availibility
End of Standard Support
End of Standard SW Support

10

11
71

[
[

Item 3
4] Planned End of Sales 30.06.2023 il
[¥] Planned End of Standard Support 30.06.2030 L]
[ 1 End of Sales i
[ ] End of Spare Part Availibility i
L] End of Standard Support il
L1 End of Standard SW Support il
1 1
O O
[ ]
L] L]
[ ]
[ ]

Definition of Priority

_support and spare part are no longer available.
support are very rare, spare part need a successor.

support and spare part are still available.

= e o

I!h*'_ A e

L B e —
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Service Engineer: Cahya Santik



Problem Summary

Testbed R40
AVL Order No. IDID4175S523-00
Customer Order No. IL230530ALN/P

Device Technical Data

Device Type HSS i60 Small G02

Device Serial No. 2827

Problem Description

since 1st day PM HSS Prefilter not able to power up

The defective possibility from TCU Boards and Power Signal Boards k)
MAIN BOARD TCU BB1650SP

Effect of the problem

The defective TCU i60 one component burnt, and need to replaced to make it Pre filter able to operate
and controll the HSS system, and another next step check are BX4382SP HSS S GO2 POWER BOARD |l
4769 for heated up HLI & HL2

Solution / Workaround

1. Replace the new MAIN BOARD TCU BB1650SP

2. After replaced update the FW and assigne can-node communication 81

3. Run the prifilter, we found another issue on the HL1 not fully heated up ( Max 30c)

4. Commnicate with CSC and next further step action is replaced the power boards signal

Attached Picture

1 71 +AZ0-A1.1 1LUF2 GPU 0 V1703 Enabled

1 g1 CAN board TCLIED 1 GPU B79 V1,703 Enabled

1 BEET  +AZ0-A111UFY GPU 1,703 Enabled 2

Update firmware Node 81 TCUi60
) s
o€ "
i
L =

s e - [ r
= oy | -

After replaced TCU boards are able to operate HSS ( except HL1)

L B bt ot g e
P CavEn Saniisa v 5 Xle

Service Engineer: Cahya Santika




Problem Summary

Testbed R40
AVL Order No. IDID4175S523-00
Customer Order No. IL230530ALN/P

Device Technical Data
Device Type CVS
Device Serial No. 11184

Problem Description
* Pump CVS GQO2 not able controlled by software on and off by following the blower CVS

Effect of the problem
* Will make the pump +A8-GQ2.1-4 run all the time same condition with CVS status ON/OFF

Solution / Workaround

1. Replace the power box BY1029SP suggestion CSC

2. solution BB1986 (PCB WIRING HEATED SYSTEMS 230V AC) BB1985 (PCB SSR-DRIVER STAGE 4-FOLD
4X10A)

3. in current condition system still able to work normally.

Attached Picture

BY1029SP

= e o

I"!A*_ i
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P CaTen Saniisa v ST1EE K1

Service Engineer: Cahya Santik



Quality Check Summary

Testbed R40

AVL Order No. IDID4175523-00

Customer Order No. IL230530ALN/P

Device Technical Data

Device Type AVL AMA i60 SIl R1-D1

Device Serial No. 7422

Analyzer Linearization Check

Analyzer Channel Stream Range 1 | Range 2 Range 3 Range 4

THC 1 Passed
CH4
NO 1 Passed
NOx 1 Passed
Cco2 1 Passed
COH 1 Passed
coL 1 Passed
02 1 Passed
THC 2 Passed
CH4
NOx 2 Passed
Cco2 2 Passed
coL 2 Passed
THC
CH4

Limit: £ 2.0%

Analyzer Response Time Check

Analyzer Channel Stream Range | T10-T90(s) | T90-T10 (s)

THC 1 2.00 0.38 0.51
CH4
NO 1 1.00 0.94 0.90
NOx 1 2.00 0.46 0.41
Cco2 1 2.00 1.21 1.09
COH 1 2.00 1.14 1.09
coL 1 1.00 1.46 1.64
02 1 1.00 1.68 1.92
THC 2 2.00 0.54 0.89
CH4
NOx
co2
coL
THC
CH4

Service Engineer:

(e
e
NTEN Santias v

Cahya Sant

ika
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Quality Check Summary

Testbed R40
AVL Order No. IDID4175S523-00
Customer Order No. IL230530ALN/P

Device Technical Data

Device Type AVL AMA i60 SII R1-D1
Device Serial No. 7422
NOx Converter Check H20 Rejection Ratio Check
Analyzer Channel Stream Status Analyzer Channel Stream Status
NOx 1 Passed Cc0o2 1 Passed
NOx 2 Passed

Limit: 2 95.0%

CH4 Cutter Efficiency Check COH Cross Sentivity Check
Analyzer Channel Stream Status Analyzer Channel Stream Status
COH 1 Passed
Limit: £ 2.0%
02 Interference Check COL Cross Sentivity Check
Analyzer Channel Stream Status Analyzer Channel Stream Status
coL 1 Passed
Limit: £ 3.0%

Service Engineer: Cahya Santik



Quality Check Summary

Testbed R40
AVL Order No. IDID4175S523-00
Customer Order No. IL230530ALN/P

Device Technical Data

Device Type AVLAMA i60 SIl R1-D1

Device Serial No. 7422

Vacuum Leak Check

Stream Status
Vacuum Leak Check Stream 1 Passed
Vacuum Leak Check Stream 2 Passed

CO2 Leak Check

Stream Status

CO2 Leak Check Stream 1 Passed

Pressure Sensor Check

Stream Status
Pressure Sensor Stream 1 Passed
Pressure Sensor Stream 2 Passed
Drift Check
Analyzer Channel Stream Range Status
THC 1 1.00 Passed
CH4
NO 1 1.00 Passed
NOx 1 1.00 Passed
Cco2 1 1.00 Passed
COH 1 2.00 Passed
coL 1 1.00 Passed
02 1 1.00 Passed
THC 2 1.00 Passed
CH4
NO 2 2.00 Passed
NOx 2 1.00 Passed
CcOo2 2 1.00 Passed
coL 2 1.00 Passed
THC
CH4
Limit: £ 2.0%

P Caren Sanias veoees KOIEE 1S

Service Engineer: Cahya Santik
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Pre-Test before Preventive Maintenance

Testbed R40

AVL Order No. IDID4239S523-00

Customer Order No. IL230530ALN/P

Device Technical Data

Device AMA i60 SlI Device HSS Pre Filter Device CVSi60 Sl
Serial No. 7422 Serial No. 5269 Serial No. 11184
Test Date 11-Sep-23

Device inspection before Preventive Maintenance

* HSS i60 Small G02 5269 not function

Device operating function before Preventive Maintenance

Quality check regarding to EPA (non-1065)/ECE

AMAIi60

- ANR check

- Lincheck Multipolynomial

- Leak check for sampling 1 linel, sampling 1 line2, sampling 1 line3 and sampling 1 line4

- Nox Converter check

- H20 rejection ratio check passed

- Analyzer response time check

- Drift check_EPA (non-1065) _ECE

- Pressure sensor check

HSS

- Not able to power up, SC_1345447 Pre-Filter is not heated up

CVSi60

- HCVS [11184] Warning set on MFC/MFC 1 1531

- SC_1347533 Pump from CVS is always on following CVS cabinet

-SC_1347531 Proportional valve is not working properly

- SC_1347531/3 Error warning is set on MFC/MFM CVSi50 Sn. 11184

- Error 21003 Value too high Humidty channel >3<

- Error 25054 ADC overflow press. Group 1 channel >54<

- Error 25055 ADC overflow press. Group 2 channel >55<

L]

Service Engineer:

SHTED FAnTE s s

Cahya Santi.ka .
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Preventive Maintenance Protocol
AMA i60

Customer: HUBDAT

Testbed: R40
Device Type: AMA i60 SlI
Device SN: 7422

Location: Cibitung, Indonesia

DEIGH 11-Sep-23 to 22-Sep-23




AVL Certification No. ID0012716-202309-LD_EMISS-010-21-01_AMA i60

Issue Date: 22-Sep-2023
Customer Name: HUBDAT
Location: Cibitung, Indonesia

Certificate of Preventive Maintenance

This is to certify that AVL SEA & AUSTRALIA CO., LTD have completed the preventive maintenance
of following devices.

Device Name Device Serial Number

AMA i60 SII 7422

During this preventive maintenance, The system verification/quality check have been performed, The
necessary sensors have been checked/calibrated according to maintenance instruction from manufacturer.
For further detail, please refers to maintenance protocol and system verification/quality check results.

:!- =i
i ks AaTEs e

Service Engineer: Cahya Santika QC Engineer: Chaiyasit Jitsongserm




Preventive Maintenance Protocol AMA i60

Testbed R40
AVL Order No. IDID4239S23-00
Customer Order No. IL230530ALN/P
Device Technical Data
Device Type AMA 60 SlI
Device Serial No. 7422
. Execution
Component Description - Status
check | clean | adjust | replace
Main Cabinet
bench fans cleaning X X done
heating control function check - - - - n.a.
Gas Preparation Unit (GPU)
filter case X done
sample gas filter 1 o-ring X done
filter insert X done
filter case n.a.
sample gas filter 2 o-ring n.a.
filter insert n.a.
peristaltic pump 1 hose. X done
function check X done
peristaltic pump 2 hose - n.a.
function check n.a.
peristaltic pump 3 hose - na.
function check n.a.
maintenance kit X done
sample pump 1 -
function check X done
maintenance kit - - - - n.a.
sample pump 2 -
function check - - - - n.a.
bypass pump main'Fenance kit X done
function check X done
maintenance kit X done
vacuum pump 1 -
function check X done
maintenance kit - - - - n.a.
vacuum pump 2 :
function check - - - - n.a.
gas cooler function check n.a.
exhaust extraction function check X done
condensate bottle function check X X done
Power Distribution Unit (PDU)
DC voltage output |inspection | X | | | | done
Analyzer Valve Unit (AVU)
functional of valve |function check | X | | | | done
Tunnel Heated Filter
maintenance kit - - - - n.a.
tunnel heated filter  |filter insert - - - X done
function check X - - - done
MSR Unit
fan filter spare part X done
battery spare part X - - - done
e
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Preventive Maintenance Protocol AMA i60

Testbed R40
AVL Order No. IDID4239523-00
Customer Order No. IL230530ALN/P
Device Technical Data
Device Type FID i60 HH Driver Name FID AVL |Analyzer Hour (h) 660
Device Serial No. 3241 Driver Version 2.649 |Pump Hour (h) 0
Firmware Version V4.201 Zero/Span Gas Path Direct |Measuring Mode Hot
Spare Part

Component Description Execution Status

check clean replace
analyzer maintenance kit X done
heated pump maintenance kit X done
cutter material maintenance kit - - - n.a.
sample gas capillary [spare part X X done
burner air capillary spare part X X done
burner gas capillary |spare part X X done
fuel gas capillary spare part - - - n.a.
heated switch valve [spare part X X done
Electrical Check
Content Measured Value Description Status
PT100 sensor pump 107.1Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor detector 106.7 Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor cutter - approximate 108 - 110 Q at 20 °C n.a.
voltage detector -110.2V between -115 V and -90 V ok
voltage supply +5 vdc 50V between 4.75-5.25V ok
voltage supply +24 vdc 240V between 21.0-27.5V ok
ignition current (glow plug) 23A approx. 2.5 A ok
Temperature Check
Content Measured Value Description Status

temperature pump 120.0°C pause mode ok
temperature detector 120.0°C pause mode ok
temperature cutter - pause mode n.a.
temperature pump 191.0°C setpoint: 191°C + 6°C ok
temperature detector 191.0 °C setpoint: 191°C + 6°C ok
temperature cutter - setpoint: 260°C £ 6°C n.a.
temperature inside device 37.7°C between 10 - 65°C ok
temperature ADC THC 34.3°C between 10 - 65°C ok
temperature ADC CH4 - between 10 - 65°C n.a.
temperature flame 625.5 °C between 250 - 900°C ok
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Preventive Maintenance Protocol AMA i60

Testbed R40
AVL Order No. IDID4239S23-00
Customer Order No. IL230530ALN/P

Device Technical Data

Device Type FID i60 HH Driver Name FID AVL |Analyzer Hour (h) 660
Device Serial No. 3241 Driver Version 2.649 |Pump Hour (h) 0
Firmware Version V4.201 Zero/Span Gas Path Direct |Measuring Mode Hot

Flow and Pressure Check

Content Measured Value Description Status
sample flowrate 2.7 |/min between 0.2 - 5.0 I/min ok
pressure burner gas 410.7 hPa between 300 - 500 hPa ok
pressure burner air 380.5 hPa between 600 - 1000 hPa ok
pressure cutter - between 250 - 450 hPa n.a.
pressure sample 300.3 hPa between 250 - 350 hPa ok
pressure inlet -192.4 hPa between -350 and 350 hPa ok
Quality Check

THC Channel Status
Lincheck Multipolinomial Range 1 passed
Lincheck Multipolinomial Range 2 n.a.
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
HC Hang-Up Check passed
HC Response Check n.a.
02 Interference Check n.a.
Analyzer Response Time Check passed
Midspan Check n.a.
ANR Check passed

CH4 Channel Status
Lincheck Multipolinomial Range 1 n.a.
Lincheck Multipolinomial Range 2 n.a.
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
Cutter Efficiency Check n.a.
Analyzer Response Time Check n.a.
Midspan Check n.a.
ANR Check n.a.
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Preventive Maintenance Protocol AMA i60

Testbed R40
AVL Order No. IDID4239523-00
Customer Order No. IL230530ALN/P
Device Technical Data
Device Type FID i60 LC Driver Name FID AVL |Analyzer Hour (h) 660
Device Serial No. 3248 Driver Version 2.649 |Pump Hour (h) 0
Firmware Version V4.218 Zero/Span Gas Path Direct |Measuring Mode Hot
Spare Part

Component Description Execution Status

check clean replace
analyzer maintenance kit X done
heated pump maintenance kit X done
cutter material maintenance kit n.a.
sample gas capillary [spare part X done
burner air capillary spare part X done
burner gas capillary |[spare part X done
fuel gas capillary spare part X done
heated switch valve [spare part X done
Electrical Check
Content Measured Value Description Status
PT100 sensor pump 107.1Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor detector 106.7 Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor cutter - approximate 108 - 110 Q at 20 °C n.a.
voltage detector -111.2V between -115 V and -90 V ok
voltage supply +5 vdc 50V between 4.75-5.25V ok
voltage supply +24 vdc 24.0V between 21.0-27.5V ok
ignition current (glow plug) 23A approx. 2.5 A ok
Temperature Check
Content Measured Value Description Status
temperature pump 120.0°C pause mode ok
temperature detector 120.0°C pause mode ok
temperature cutter - pause mode n.a.
temperature pump 191.0°C setpoint: 191°C + 6°C ok
temperature detector 191.0 °C setpoint: 191°C + 6°C ok
temperature cutter - setpoint: 260°C £ 6°C n.a.
temperature inside device 39.8°C between 10 - 65°C ok
temperature ADC THC 42.2 °C between 10 - 65°C ok
temperature ADC CH4 - between 10 - 65°C n.a.
temperature flame 572.7 °C between 250 - 900°C ok
L TR AT e SO0 OO0 60
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Preventive Maintenance Protocol AMA i60

Testbed R40
AVL Order No. IDID4239S23-00
Customer Order No. IL230530ALN/P

Device Technical Data

Device Type FID i60 LC Driver Name FID AVL |Analyzer Hour (h) 7579
Device Serial No. 3248 Driver Version 2.649 |Pump Hour (h) 0
Firmware Version V4.218 Zero/Span Gas Path Direct |Measuring Mode Hot

Flow and Pressure Check

Content Measured Value Description Status
sample flowrate 1.5 |/min between 0.2 - 5.0 I/min ok
pressure burner gas 470.2 hPa between 300 - 500 hPa ok
pressure burner air 379.9 hPa between 600 - 1000 hPa ok
pressure cutter - between 250 - 450 hPa n.a.
pressure sample 300.3 hPa between 250 - 350 hPa ok
pressure inlet 2.8 hPa between -350 and 350 hPa ok
Quality Check

THC Channel Status
Lincheck Multipolinomial Range 1 passed
Lincheck Multipolinomial Range 2 n.a.
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
HC Hang-Up Check n.a.
HC Response Check n.a.
02 Interference Check n.a.
Analyzer Response Time Check passed
Midspan Check n.a.
ANR Check passed

CH4 Channel Status
Lincheck Multipolinomial Range 1 n.a.
Lincheck Multipolinomial Range 2 n.a.
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
Cutter Efficiency Check n.a.
Analyzer Response Time Check n.a.
Midspan Check n.a.
ANR Check n.a.
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Preventive Maintenance Protocol AMA i60

Testbed R40
AVL Order No. IDID4239S523-00
Customer Order No. IL230530ALN/P

Device Technical Data

Device Type CLD i60 HH HOT  |Driver Name CLD AVL [Analyzer Hour (h) 644
Device Serial No. 2748 Driver Version 2.615 [Ozonator Hour (h) 0
Firmware Version V4.218 Zero/Span Gas Path Direct |Measuring Mode Cold
Spare Part

Component Description Execution Status

check clean replace

analyzer maintenance kit X done
vacuum pump maintenance kit X done
converter material maintenance kit X done
ozone capillary spare part X done
sample gas capillary [spare part X done
sample gas filter spare part X done
heated switch valve |spare part X done

Electrical Check

Content Measured Value Description Status
PT100 sensor cooling chamber NOX 107.0Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor reaction chamber NOX 106.9Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor cooling chamber NO 107.0Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor reaction chamber NO 106.9Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor converter 107.0Q approximate 108 - 110 Q at 20 °C ok
current ozonator 0.9A setpoint=1, min=0.6 max=1.2 A ok
current chiller 39A setpoint=3, min=1max=7A ok
voltage supply +5 vdc 5.0V between 4.75-5.25 V ok
voltage supply +24 vdc 239V between 21.0 - 27.5V ok

Temperature Check

Content Measured Value Description Status
temperature converter 150.0°C pause mode ok
temperature chiller NOX 23.0°C setpoint = 23°C + 2°C ok
temperature reaction chamber NOX 80.0 °C setpoint = 80°C + 2°C ok
temperature chiller NO 15.0 °C setpoint = 15°C, min = 10°C max = 22°C ok
temperature reaction chamber NO 80.0°C setpoint = 80°C, min = 70°C max = 85°C ok
temperature converter 220.0°C setpoint = 220°C + 5°C ok
temperature inside device 42.2°C between 0 - 65°C ok
temperature ADC NOX 40.8 °C between 0 - 65°C ok
temperature ADC NO 40.4 °C between 0 - 65°C ok

e

(e [

Bl ARG Bl

Service Engineer: Cahya Santika




Preventive Maintenance Protocol AMA i60

Testbed

R40

AVL Order No.

IDID4239523-00

Customer Order No.

IL230530ALN/P

Device Technical Data

Device Type CLD i60 HH HOT  |Driver Name CLD AVL [Analyzer Hour (h) 644
Device Serial No. 2748 Driver Version 2.615 |Ozonator Hour (h) 0
Firmware Version V4.218 Zero/Span Gas Path Direct |Measuring Mode #FIELD!
Flow and Pressure Check
Content Measured Value Description Status

sample flowrate 1.5 |/min between 0.2 - 3.0 I/min ok
pressure 02 1102.0 hPa between 1080 - 1200 hPa ok
pressure bypass 1010.7 hPa between 800 - 1100 hPa ok
pressure vacuum 21.6 hPa between 0 - 60 hPa ok
pressure sample 1010.8 hPa between 700 - 1300 hPa ok
Quality Check

NOx Channel Status
Lincheck Multipolinomial Range 1 passed
Lincheck Multipolinomial Range 2 passed
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
NOx Converter Efficiency Check passed
Quench Check n.a.
Analyzer Response Time Check passed
Midspan Check n.a.
ANR Check passed

NO Channel Status
Lincheck Multipolinomial Range 1 passed
Lincheck Multipolinomial Range 2 n.a.
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
Quench Check n.a.
Analyzer Response Time Check passed
Midspan Check n.a.
ANR Check passed

L]

e

T RarEy e

Service Engineer:

Cahya Santika




Preventive Maintenance Protocol AMA i60

Testbed R40
AVL Order No. IDID4239S523-00
Customer Order No. IL230530ALN/P

Device Technical Data

Device Type CLD i60 LC Driver Name CLD AVL [Analyzer Hour (h) 157
Device Serial No. 2781 Driver Version 2.615 [Ozonator Hour (h) 0
Firmware Version V4.218 Zero/Span Gas Path Direct |Measuring Mode Cold
Spare Part

Component Description Execution Status

check clean replace

analyzer maintenance kit X done
vacuum pump maintenance kit X done
converter material maintenance kit X done
ozone capillary spare part X done
sample gas capillary [spare part X done
sample gas filter spare part X done
heated switch valve |spare part X done

Electrical Check

Content Measured Value Description Status
PT100 sensor cooling chamber NOX 107.0Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor reaction chamber NOX 106.9Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor cooling chamber NO 107.0Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor reaction chamber NO 106.9Q approximate 108 - 110 Q at 20 °C ok
PT100 sensor converter 107.0Q approximate 108 - 110 Q at 20 °C ok
current ozonator 0.9A setpoint=1, min=0.6 max=1.2 A ok
current chiller 39A setpoint=3, min=1max=7A ok
voltage supply +5 vdc 5.0V between 4.75-5.25 V ok
voltage supply +24 vdc 239V between 21.0 - 27.5V ok

Temperature Check

Content Measured Value Description Status
temperature converter 150.0°C pause mode ok
temperature chiller NOX 23.0°C setpoint = 23°C + 2°C ok
temperature reaction chamber NOX 80.0 °C setpoint = 80°C + 2°C ok
temperature chiller NO 15.0 °C setpoint = 15°C, min = 10°C max = 22°C ok
temperature reaction chamber NO 80.0°C setpoint = 80°C, min = 70°C max = 85°C ok
temperature converter 210.0°C setpoint = 220°C + 5°C ok
temperature inside device 46.1°C between 0 - 65°C ok
temperature ADC NOX 42.1°C between 0 - 65°C ok
temperature ADC NO 42.1°C between 0 - 65°C ok
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Preventive Maintenance Protocol AMA i60

Testbed R40
AVL Order No. IDID4239S23-00
Customer Order No. IL230530ALN/P

Device Technical Data

Device Type CLD i60 LC Driver Name CLD AVL |Analyzer Hour (h) 157
Device Serial No. 2781 Driver Version 2.615 |Ozonator Hour (h) 0
Firmware Version V4.218 Zero/Span Gas Path Direct |Measuring Mode Cold

Flow and Pressure Check

Content Measured Value Description Status
sample flowrate 1.5 |/min between 0.2 - 3.0 I/min ok
pressure 02 1100.4 hPa between 1080 - 1200 hPa ok
pressure bypass 599.3 hPa between 580 - 620 hPa ok
pressure vacuum 24.9 hPa between 0 - 60 hPa ok
pressure sample 1014.4 hPa between 700 - 1300 hPa ok
Quality Check

NOx Channel Status
Lincheck Multipolinomial Range 1 n.a.
Lincheck Multipolinomial Range 2 passed
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
NOx Converter Efficiency Check passed
Quench Check n.a.
Analyzer Response Time Check passed
Midspan Check n.a.
ANR Check passed

NO Channel Status
Lincheck Multipolinomial Range 1 n.a.
Lincheck Multipolinomial Range 2 passed
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
Quench Check n.a.
Analyzer Response Time Check passed
Midspan Check n.a.
ANR Check n.a.
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Preventive Maintenance Protocol AMA i60

Testbed

R40

AVL Order No.

IDID4239523-00

Customer Order No.

IL230530ALN/P

Device Technical Data

Device Type IRDi60 CO2H/COH Driver Name ANA AVL
Device Serial No. 32645795 Driver Version 2.61
Firmware Version 3.2.16.0 Analyzer Hour 7691
CO2 Channel
Hardware Check

Component Description Execution Measured Status

check clean replace Value
sample nozzle cleaning X X - done
temperature sensor [function check X 58.0°C done
pressure sensor function check X 1001.0 hPa| done
flow sensor function check X 1.2 I/min done
Quality Check
Status

Lincheck Multipolinomial Range 1 n.a.
Lincheck Multipolinomial Range 2 passed
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
Analyzer Response Time Check passed
Analyzer Cross Sensitivity Check passed
Midspan Check n.a.
ANR Check passed
CO H Channel
Hardware Check

Component Description Execution Measured Status

check clean replace Value
sample nozzle cleaning X X - done
temperature sensor [function check X 58.0°C done
pressure sensor function check X 1001.0 hPa| done
flow sensor function check X 1.3 I/min done
Quality Check
Status

Lincheck Multipolinomial Range 1 n.a.
Lincheck Multipolinomial Range 2 passed
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
Analyzer Response Time Check passed
Analyzer Cross Sensitivity Check passed
Midspan Check n.a.
ANR Check passed

Service Engineer:
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Preventive Maintenance Protocol AMA i60

Testbed

R40

AVL Order No.

IDID4239523-00

Customer Order No.

IL230530ALN/P

Device Technical Data

Device Type IRDi60 CO2L/COL Driver Name ANA AVL
Device Serial No. 32632555 Driver Version 2.61
Firmware Version 3.9.0.0 Analyzer Hour 5788
CO2 Channel
Hardware Check

Component Description Execution Measured Status

check clean replace Value
sample nozzle cleaning X - done
temperature sensor [function check 58.0°C done
pressure sensor function check 1005.7 hPa| done
flow sensor function check 1.1 l/min done
Quality Check
Status

Lincheck Multipolinomial Range 1 passed
Lincheck Multipolinomial Range 2 passed
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
Analyzer Response Time Check passed
Analyzer Cross Sensitivity Check n.a.
Midspan Check n.a.
ANR Check passed
CO L Channel
Hardware Check

Component Description Execution Measured Status

check clean replace Value
sample nozzle cleaning X X - done
temperature sensor [function check X 58.0°C done
pressure sensor function check X 1005.7 hPa| done
flow sensor function check X 1.2 I/min done
Quality Check
Status

Lincheck Multipolinomial Range 1 passed
Lincheck Multipolinomial Range 2 n.a.
Lincheck Multipolinomial Range 3 n.a.
Lincheck Multipolinomial Range 4 n.a.
Analyzer Response Time Check passed
Analyzer Cross Sensitivity Check passed
Midspan Check n.a.
ANR Check

Service Engineer:
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Preventive Maintenance Protocol AMA i60

Testbed R40
AVL Order No. IDID4239523-00
Customer Order No. IL230530ALN/P
Device Technical Data
Device Type Pre-Filter C Device Generation G02
Device Serial No. 2827 Main Filter Type Ceramic
Maintenance Task
Component Description Execution Status
check clean replace
fan filter maintenance kit X done
main filter maintenance kit X done
heated line inlet cleaning done
heated line outlet cleaning done
heated block maintenance kit X done
bellows valve spare part X done
thermoswitch spare part done
Temperature Check
Content Measured Value Description Status
temperature internal heating 191.0 °C setpoint: 191°C + 6°C ok
temperature heated line inlet 1 30.6 °C setpoint: 191°C + 6°C not ok
temperature heated line inlet 2 191.0 °C setpoint: 191°C + 6°C ok
temperature heated line inlet 3 191.0 °C setpoint: 191°C + 6°C n.a.
temperature heated line inlet 4 - setpoint: 191°C + 6°C n.a.
temperature heated line outlet 191.0 °C setpoint: 191°C + 6°C ok
Pressure Check
Content Measured Value Description Status
control air 3.0 bar between 2.3 - 3.5 bar ok
pressure drop filter - between 0 - 100 hPa n.a.
pressure drop flow - between 0 - 100 hPa n.a.
Quality Check
Status
Backflush Probe (if installed) ok
Backflush Ambient (if installed) n.a.
Purge Sequence (if installed) n.a.
Leak Check ok
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Preventive Maintenance Protocol AMA i60

Testbed R40

AVL Order No. IDID4239S523-00
Customer Order No. IL230530ALN/P
Device Technical Data

Device Type AMA i60 SlI
Device Serial No. 7422

Total . Last Maintenance Next Maintenance
Component Service Interval  (h)

(h) (h) (h)
FID i60 HH 672 0 672 672
FID Pump 0 0 0 0
Cutter [ppmh] 0 0 0 0
FID i60 Ic 7591 8760 7591 16351
FID Pump 0 8760 0 8760
Cutter [ppmh] 0 0 0 0
CLD i60 hh 644 8760 644 9404
Ozonator 338 8760 338 9098
Converter [ppmh] 200 0 200 200
CLD i60 Ic 157 8760 157 8917
Ozonator 337 8760 337 9097
Converter [ppmh] 300 0 300 300
CO2H/COH 7691 8760 7691 16451
co2L/colL 5788 8760 5788 14548
GPU 0 0 0 0
Bypass pump CLD 265 6000 265 6265
+A6-A0. 1GQ2 3349 6000 3349 9349
+A6-A0. 2GQ2 3345 6000 3345 9345
Peristaltic pump stream 1 212 2000 212 2212
Sample pump stream 1 175 6000 175 6175
Sample pump stream 2 62 6000 62 6062

Service Engineer:
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Lincheck o
AVL
Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231018_1124
Bench: Hubdat Date: 10/18/2023
Serial number: 7422 Time / duration: 11:24:30 AM / 20m 28s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: coz2L/colL Cal gas [ppm]: 4502
Serial number: 32632555 Range limit [ppm]: 5000
Manufacturer: AVL Emission Range: 1
Gas divider
GDU type: GDU Zero gas: N2
Serial number: 5765 Gas type: co2
Calib. date: 3/4/2021
Zero/span adjust
Zero pt. [ppm]: 0.467 Span pt. [ppm]: 4499
Zero dev. [%FS]: 0.009 Span dev. [%FS]: -0.065
Span factor: 1.284
Midspan check
Span gas [ppm]: - Deviation [%]: -
Measured [ppm]: - Limit [%]: -
Span gas
Name CO2_L_1 Concentration 0.450 Connected 11/4/2021
Bottle No. 13 Unit Vol% E xpiration 11/3/2024
Test results Actual polynomial 4. Order Calculated polynomial 1. Order
Limit [%] Dev. [ppm] Dev. [%] Dev. [ppm] Dev. [%]
Deviation zero point 0.3 1.834 0.037 -0.002 0.000
*Deviation < 10 % FS 0.2 9.183 0.184 0.971 0.019
Deviation point 2.0 12.392 1.246 -5.704 -0.185
Deviation FS 1.0 14.256 0.285 -5.704 -0.114
Deviation end point 1.0 0.170 0.004 2.949 0.066
Test state Passed Passed
Coefficient AO 0.00000E +0 -2.99198E-5
Coefficient A1 1.01683E+0 1.00129E +0
Coefficient A2 -2.63818E-1 0.00000E +0
Coefficient A3 5.71586E-1 0.00000E +0
Coefficient A4 -3.30251E-1 0.00000E +0
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Linchec X
AYL
28347
Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231018_1124
Bench: Hubdat Date: 10/18/2023
Serial number: 7422 Time / duration: 11:24:30 AM / 20m 28s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Index GD step GD conc. [ppm] Analyzer [ppm] Dev. [ppm] Dev. [%] Calc. [ppm] Dev. [ppm] Dev. [%]
1 0 0.000 1.834 1.834 0.037 -0.002 -0.002 -0.000
2 7 4943 503.5 9.183 1.858 495.2 0.971 0.196
3 14 994.4 1007 12.39 1.246 994.1 -0.349 -0.035
4 21 1494 1508 14.26 0.954 1493 -0.747 -0.050
5 28 1995 2007 12.64 0.634 1991 -3.198 -0.160
6 36 2576 2587 10.17 0.395 2572 -4.438 -0.172
7 43 3076 3082 6.352 0.207 3070 -5.704 -0.185
8 50 3577 3583 5.891 0.165 3575 -2.456 -0.069
9 57 4077 4078 1.117 0.027 4076 -0.475 -0.012
10 63 4502 4502 0.170 0.004 4505 2.949 0.066
Page 2 of 3



Lincheck

Test data

Test name:
Bench:

Serial number:
Operator:
Legislation:

Engine:

AYL

28347

Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231018_1124

Hubdat Date: 10/18/2023
7422 Time / duration: 11:24:30 AM / 20m 28s
Cahya Santika Meas. duration [s]: 10

EPA (non-1065) /ECE

AK parameters

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comments: *Max. allowed deviation at concentrations below 10% of the range
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ANR check

AVL

Test data

Test name: ANR check_EPA (non-1065) /ECE_32632555_C02_S2_R2_20231018_1417

Bench: Hubdat Date: 10/18/2023

Serial number: 7422 Time / duration: 2:17:14 PM /1h 00m 49s

Legislation: EPA (non-1065) /ECE Operator: Cahya Santika

Engine: AK parameters

Analyzer

Tag: cozL/colL Manufacturer: AVL Emission

SN: 32632555

Channel: Cco2 Span gas [ppm]: 18030

Stream: 2 Range limit [ppm]: 30000

Iteration Zero pt. [ppm] Z. std dev [ppm] Zero error [ppm] Span pt. [ppm] | Sp. std dev [ppm] | Span error [ppm] S pan factor

1 1.423 0.593 1.423 18036 0.467 5.620 1.000
2 -1.038 0.294 -1.038 18030 0.445 -0.108 1.000
3 -1.218 0.333 -1.218 18030 0.704 -0.434 1.000
4 -0.971 0.218 -0.971 18030 0.737 0.441 1.000
5 -0.891 0.302 -0.891 18030 0.960 -0.083 1.000
6 0.008 0.346 0.008 18029 0.531 -0.585 1.000
7 -0.950 0.328 -0.950 18031 0.683 0.795 1.001
8 0.218 0.330 0.218 18033 5.665 2.806 1.001
9 -0.786 0.175 -0.786 18029 0.619 -0.974 1.001
10 -1.067 0.182 -1.067 18030 1.849 0.154 1.001
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ANR check o

AVL
Test data
Test name: ANR check_EPA (non-1065) /ECE_32632555_C02_S2_R2_20231018_1417
Bench: Hubdat Date: 10/18/2023
Serial number: 7422 Time / duration: 2:17:14 PM / 1Th 00m 49s
Legislation: EPA (non-1065) /ECE Operator: Cahya Santika
Engine: AK parameters

Standard conditions

Flow-weighted mean conc. [ppm]: 27100
Low. mean conc. [ppm]: 399.9
High. exp. conc. [ppm]: 27100
Low. conc. [ppm]: 66.00
Result Limit Comments
Accuracy [ppm]: 0.763 542.0 2% of flow-weighted mean conc. at standard cond.
Noise [ppm]: 0.660 271.0 1% of maximum concentration
Noise span [ppm]: 3.951
R epeatability [ppml]: 3.999 271.0 1% of flow-weighted mean conc. at standard cond.
Test status: Passed

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Vacuum leak check

Test data

Test name:
Bench:

Serial number:
Operator:

Legislation:

Vacuum leak check

Check type:

Initial pressure [hPal:

Final pressure [hPal:

Leak flow [%]:
Test status:

Vacuum leak check_EPA (non-1065) /ECE_7422_S2_SL3_20231020_1930

Hubdat
7422
Cahya Santika

EPA (non-1065) /ECE

Automatic

-737.89

-737.11

0.003

Passed

Date:
Time / duration:

Stream:
Sample line:
Sample point:

Sameple line ID:

Vacuum pressure [hPa]:

Duration [s]:
Typical flow [I/min]:
Vacuum volume [I]:

Max. leak flow [%]:

e
AVL
10/20/2023
7:30:21 PM/01m 53s
2
Ambient modal
1
3
-400.00
60
10.00
0.40
0.50

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Vacuum leak check

Test data

Test name:
Bench:

Serial number:
Operator:

Legislation:

Vacuum leak check

Check type:

Initial pressure [hPal:

Final pressure [hPal:

Leak flow [%]:

Test status:

Vacuum leak check_EPA (non-1065) /ECE_7422_S2_SL6_20231020_1947

Hubdat
7422
Cahya Santika

EPA (non-1065) /ECE

Automatic

-748.63

-748.23

0.002

Passed

Date:
Time / duration:

Stream:
Sample line:
Sample point:

Sameple line ID:

Vacuum pressure [hPa]:

Duration [s]:
Typical flow [I/min]:
Vacuum volume [I]:

Max. leak flow [%]:

e
AVL
10/20/2023
7:47:05 PM /02m 03s
2
External
1
6
-400.00
60
10.00
0.40
0.50

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Vacuum leak check

Test data

Test name:
Bench:

Serial number:
Operator:

Legislation:

Vacuum leak check

Check type:

Initial pressure [hPal:

Final pressure [hPal:

Leak flow [%]:
Test status:

Vacuum leak check_EPA (non-1065) /ECE_7422_S2_SL4_20231020_1951

Hubdat
7422
Cahya Santika

EPA (non-1065) /ECE

Automatic

-741.10

-740.35

0.003

Passed

Date:
Time / duration:

Stream:
Sample line:
Sample point:

Sameple line ID:

Vacuum pressure [hPa]:

Duration [s]:
Typical flow [I/min]:
Vacuum volume [I]:

Max. leak flow [%]:

e
AVL
10/20/2023
7:51:04 PM /02m 02s
2
Modal clean
1
4
-400.00
60
10.00
0.40
0.50

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Page

1



Vacuum leak check

Test data

Test name:
Bench:

Serial number:
Operator:

Legislation:

Vacuum leak check

Check type:

Initial pressure [hPal:

Final pressure [hPal:

Leak flow [%]:

Test status:

Vacuum leak check_EPA (non-1065) /ECE_7422_S2_SL5_20231020_1953

Hubdat
7422
Cahya Santika

EPA (non-1065) /ECE

Automatic

-736.75

-736.03

0.003

Passed

Date:
Time / duration:

Stream:
Sample line:
Sample point:

Sameple line ID:

Vacuum pressure [hPa]:

Duration [s]:
Typical flow [I/min]:
Vacuum volume [I]:

Max. leak flow [%]:

e
AVL
10/20/2023
7:53:58 PM /02m 02s
2
Modal dirty
1
5
-400.00
60
10.00
0.40
0.50

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Vacuum leak check

Test data

Test name:
Bench:

Serial number:
Operator:

Legislation:

Vacuum leak check

Check type:

Initial pressure [hPal:

Final pressure [hPal:

Leak flow [%]:

Test status:

Vacuum leak check_EPA (non-1065) /ECE_7422_51_SL2_20231024_1730

Hubdat
7422
Cahya Santika

EPA (non-1065) /ECE

Automatic

-459.62

-459.30

0.001

Passed

Date:
Time / duration:

Stream:
Sample line:
Sample point:

Sameple line ID:

Vacuum pressure [hPa]:

Duration [s]:
Typical flow [I/min]:
Vacuum volume [I]:

Max. leak flow [%]:

e
AVL
10/24/2023
5:30:28 PM /01m 53s
1
External
1
2
-400.00
60
10.00
0.40
0.50

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Vacuum leak check

Test data

Test name:
Bench:

Serial number:
Operator:

Legislation:

Vacuum leak check

Check type:

Initial pressure [hPal:

Final pressure [hPal:

Leak flow [%]:

Test status:

Vacuum leak check_EPA (non-1065) /ECE_7422_51_SL1_20231024_1733

Hubdat
7422
Cahya Santika

EPA (non-1065) /ECE

Automatic

-394.88

-339.27

0.220

Passed

Date:
Time / duration:

Stream:
Sample line:
Sample point:

Sameple line ID:

Vacuum pressure [hPa]:

Duration [s]:
Typical flow [I/min]:
Vacuum volume [I]:

Max. leak flow [%]:

AVL

2851

10/24/2023

5:33:31 PM/01m 53s
1

S1 Linel

1

1

-400.00
60
10.00
0.40

0.50

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Pressure sensor check
AVL
Test data
Test name: Pressure sensor check_7422_51_20231024_1741
Bench: Hubdat Date: 10/24/2023
Serial number: 7422 Time / duration: 5:41:28 PM /10m 52s
Operator: Cahya Santika Stream: 1
Test results
Regulator: +A8-A0.1KK1P Factor 1.056
Zero [hPal: 0.92 Offset: 16.87
End [hPal: 347.58 Factor (output): 0.0027
Regulator Zeroraw | Endraw | Zero corr. | End corr. Factor | Offset | Old factor | Old offset Status
+A8-A9.1KK1P 17 345 0 348 1.059 16.34 1.033 10.04 Passed
+A8-A8.1KK1P 30 362 0 348 1.045 28.86 1.005 17.53 Passed
+A8-A7.1KK1P 26 354 0 348 1.060 24.95 1.029 17.24 Passed
+A8-A5.1KK1P 29 355 0 348 1.066 27.68 1.022 15.51 Passed
Regulator End End corr. Factor Old factor Offset Status
+A8-A9.1KK1P 350 350 2.701E-3 | 2.700E-3 0.85 Passed
+A8-A8.1KK1P 349 350 2.704E-3 = 2.703E-3 0.85 Passed
+A8-A7.1KK1P 348 350 2.719E-3 | 2.719E-3 0.85 Passed
+A8-A5.1KK1P 345 350 2.737E-3 | 2.737E-3 0.85 Passed

This document is done automatically and is valid without signature.
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Analyzer response time check

Test data

Test name:

Bench: Hubdat
Serial number: 7422
Analyzer

Tag: FID i60 Ic
SN: 3248
Manufacturer: AVL Emission

Pre-test zero/span adjust
Zero pt. [ppm]: -

Zero dev. [%FS]: -

Span gas
Name THC_2/SA Concentration
Bottle No. 12 Unit

Test results

Rising time T10-T90 [s]:
Falling time T90-T10 [s]:

Comment:

Analyzer response time check_3248_THC_S2_R2_20231024_1754

Date:
Time / duration:

Operator:

Span gas [ppm]:
Range limit [ppm]:
Range:

Sample rate [Hz]:

Span pt. [ppm]:
Span dev. [%FS]:

949.24
ppmC3

Connected
E xpiration

0.55

0.85

AVL

2812

10/24/2023
5:54:02 PM /03m 13s
Cahya Santika

949.24

1000

2

10
8/29/2019
1/25/2026

Switching between zero and span gas takes place in the AVU and the length of the line between the AVU and the

analyzer inputis also measured.

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Pressure sensor check
AVL
Test data
Test name: Pressure sensor check_7422_S2_20231024_1811
Bench: Hubdat Date: 10/24/2023
Serial number: 7422 Time / duration: 6:11:46 PM /10m 50s
Operator: Cahya Santika Stream: 2
Test results
Regulator: +A8-A0.2KK1P Factor: 1.057
Zero [hPal: 0.41 Offset: 27.04
End [hPal: 351.20 Factor (output): 0.0027
Regulator Zeroraw | Endraw | Zero corr. | End corr. Factor | Offset | Old factor | Old offset Status
+A8-A10.1KK1P 20 362 0 351 1.027 19.97 1.020 18.04 Passed
+A8-A8.2KK1P 5 336 0 351 1.064 4.97 1.060 6.70 Passed
+A8-A7.2KK1P 12 344 0 351 1.058 11.37 1.052 9.04 Passed
+A8-A5.2KK1P 23 361 0 351 1.040 22.68 1.023 15.19 Passed
Regulator End End corr. Factor Old factor Offset Status
+A8-A10.1KK1P 353 350 2.677E-3 | 2.700E-3 0.85 Passed
+A8-A8.2KK1P 347 350 2.725E-3 | 2.700E-3 0.85 Passed
+A8-A7.2KK1P 344 350 2.746E-3 | 2.700E-3 0.85 Passed
+A8-A5.2KK1P 345 350 2.738E-3 | 2.736E-3 0.85 Passed
This document is done automatically and is valid without signature.
Page 1 of 1



Drift check

e

AVL

281024

Test data

Test name: Drift check_7422_20231108_2132

Bench: Hubdat Date: 11/8/2023

Serial number: 7422 Time / duration: 9:32:14 PM /8h 17m 58s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CLD i60 hh Manufacturer: AVL Emission

SN: 2748

Pre-test zero/span adjust

Zero pt. [ppm]: -0.010 Span pt. [ppm]: 94.31

Zero dev. [%FS]: -0.010 Span dev. [%FS]: -0.050

Test results

Channel: NOx Stream: 1

Pre zero [ppm]: 0.054 Span gas [ppm]: 94.36

Pre span [ppm: 94.29 Range limit [ppm]: 100

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.0m 94.59 -0.043 -0.043 0.300 0.300 Passed
2 0.054 94.39 0.000 0.000 0.094 0.094 Passed
3 0.063 94.55 0.009 0.009 0.252 0.252 Passed
4 0.042 94.53 -0.012 -0.012 0.237 0.237 Passed
5 0.037 94.60 -0.017 -0.017 0.307 0.307 Passed
6 0.007 94.58 -0.047 -0.047 0.290 0.290 Passed
7 0.019 94.44 -0.035 -0.035 0.147 0.147 Passed
8 0.019 94.35 -0.035 -0.035 0.054 0.054 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Drift check

¥,

"l
AVL

Test data

Test name: Drift check_7422_20231107_1633

Bench: Hubdat Date: 11/7/2023

Serial number: 7422 Time / duration: 4:33:59 PM /8h 10m 16s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CO2H/COH Manufacturer: AVL Emission

SN: 32645795

Pre-test zero/span adjust

Zero pt. [ppm]: -1.380 Span pt. [ppm]: 55453

Zero dev. [%FS]: 0.000 Span dev. [%FS]: 0.000

Test results

Channel: co2 Stream: 1

Pre zero [ppm]: 0.000 Span gas [ppm]: 55450

Pre span [ppm]: 55486 Range limit [ppm]: 60000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.000 55487 0.000 0.000 1.009 0.002 Passed
2 0.000 55528 0.000 0.000 41.48 0.069 Passed
3 0.000 55584 0.000 0.000 98.09 0.163 Passed
4 0.000 55642 0.000 0.000 156.1 0.260 Passed
5 0.000 55697 0.000 0.000 210.4 0.351 Passed
6 0.000 55738 0.000 0.000 252.3 0.421 Passed
7 0.000 55773 0.000 0.000 286.6 0.478 Passed
8 0.000 55798 0.000 0.000 312.2 0.520 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Lincheck o
AVL

Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32645795_C02_S1_R2_20231025_0210
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 2:10:11 AM /25m 34s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: CO2H/COH Cal gas [ppm]: 180100
Serial number: 32645795 Range limit [ppm]: 200000
Manufacturer: AVL E mission Range: 2
Gas divider
GDU type: GDU Zero gas: N2
Serial number: Gas type: co2
Calib. date: 3/4/2021
Zero/span adjust
Zero pt. [ppm]: -4.234 Span pt. [ppm]: 180146
Zero dev. [%FS]: -0.002 Span dev. [%FS]: 0.023

Span factor: 0.998
Midspan check
Span gas [ppm]: 55450 Deviation [%]: -2.384
Measured [ppm]: 54128 Limit [%]: 2.0
Span gas
Name CO2_H_2 Concentration 18.01 Connected 5/23/2019
Bottle No. 3 Unit Vol% E xpiration 1/8/2021
Midspan calibration gas
Name CO2_H_1 Concentration 5.545 Connected 10/16/2023
Bottle No. 8 Unit Vol% E xpiration 4/18/2024
Test results Actual polynomial 4. Order Calculated polynomial 1. Order

Limit [%] Dev. [ppm] Dev. [%] Dev. [ppm] Dev. [%]
Deviation zero point 0.3 22.523 0.011 -1.558 -0.001
*Deviation < 10 % FS 0.2 -284.975 -0.142 -49.252 -0.025
Deviation point 2.0  -1388.164 -1.362 928.905 1.588
Deviation FS 1.0 -1571.500 -0.786 928.905 0.464
Deviation end point 1.0 -1571.500 -0.865 -486.373 -0.268
Test state Passed Passed
Coefficient AO 0.00000E +0 -1.17936E-4
Coefficient A1 1.01887E +0 1.01381E+0
Coefficient A2 -2.42356E-1 0.00000E +0
Coefficient A3 5.86760E-1 0.00000E +0
Coefficient A4 -3.69967E-1 0.00000E +0
Page 2 of 7



Lincheck o

AVL
28347
Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32645795_C02_S1_R2_20231025_0210
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 2:10:11 AM / 25m 34s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Index GD step GD conc. [ppm] Analyzer [ppm] Dev. [ppm] Dev. [%] Calc. [ppm] Dev. [ppm] Dev. [%]
1 0 0.000 22.52 22.52 0.011 -1.558 -1.558 -0.001
2 7 19157 18872 -285.0 -1.488 19108 -49.25 -0.257
3 14 38733 38418 -315.3 -0.814 39286 553.2 1.428
4 21 58483 57965 -518.4 -0.886 59412 928.9 1.588
5 28 78462 77511 -951.7 -1.213 79224 761.9 0.971
6 36 101947 100559 -1388 -1.362 102121 174.2 0.171
7 43 122322 120804 -1518 -1.241 121903 -418.7 -0.342
8 50 142979 141668 -1312 -0.917 142233 -746.5 -0.522
9 57 163796 162526 -1270 -0.775 162923 -872.6 -0.533
10 63 181660 180089 -1572 -0.865 181174 -486.4 -0.268

A testresult that is marked as 'passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comments: *Max. allowed deviation at concentrations below 10% of the range
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ANR check

AVL

Test data

Test name: ANR check_EPA (non-1065) /ECE_32645795_C02_S1_R1_20231024_1928

Bench: Hubdat Date: 10/24/2023

Serial number: 7422 Time / duration: 7:28:30 PM /1h 00m 41s

Legislation: EPA (non-1065) /ECE Operator: Cahya Santika

Engine: AK parameters

Analyzer

Tag: CO2H/COH Manufacturer: AVL Emission

SN: 32645795

Channel: Cco2 Span gas [ppm]: 55450

Stream: 1 Range limit [ppm]: 60000

Iteration Zero pt. [ppm] Z. std dev [ppm] Zero error [ppm] Span pt. [ppm] | Sp. std dev [ppm] | Span error [ppm] S pan factor

1 0.998 0.876 0.998 55552 15.98 101.9 1.018
2 -2.339 1322 -2.339 55448 2.495 -1.703 1.016
3 -2.863 1.134 -2.863 55449 2.787 -0.607 1.016
4 -3.942 1.167 -3.942 55448 1.834 -1.646 1.016
5 -2.953 0.941 -2.953 55447 1.977 -3.446 1.016
6 -4.329 1.095 -4.329 55445 2.428 -5.016 1.016
7 -3.848 1.159 -3.848 55454 1.629 4.469 1.016
8 -3.158 0.734 -3.158 55446 2.162 -3.521 1.016
9 0.587 0.722 0.587 55450 6.847 0.299 1.016
10 -3.515 1.012 -3.515 55445 6.663 -4.519 1.016

Page 4 of 7



ANR check o

AVL
Test data
Test name: ANR check_EPA (non-1065) /ECE_32645795_C02_S1_R1_20231024_1928
Bench: Hubdat Date: 10/24/2023
Serial number: 7422 Time / duration: 7:28:30 PM /1h 00m 41s
Legislation: EPA (non-1065) /ECE Operator: Cahya Santika
Engine: AK parameters

Standard conditions

Flow-weighted mean conc. [ppm]: 55450
Low. mean conc. [ppm]: 6577
High. exp. conc. [ppm]: 55450
Low. conc. [ppm]: 206.6
Result Limit Comments
Accuracy [ppm]: 8.620 1109 2% of flow-weighted mean conc. at standard cond.
Noise [ppm]: 2.066 554.5 1% of maximum concentration
Noise span [ppm]: 12.35
R epeatability [ppml]: 65.77 554.5 1% of flow-weighted mean conc. at standard cond.
Test status: Passed

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Analyzer response time check

Test data

Test name:

Bench: Hubdat
Serial number: 7422
Analyzer

Tag: CO2H/COH
SN: 32645795
Manufacturer: AVL Emission

Pre-test zero/span adjust
Zero pt. [ppm]: -

Zero dev. [%FS]: -

Span gas
Name CO2_H_2 Concentration
Bottle No. 3 Unit

Test results

Rising time T10-T90 [s]:
Falling time T90-T10 [s]:

Comment:

Analyzer response time check_32645795_C02_S1_R2_20231024_1854

Date:
Time / duration:

Operator:

Span gas [ppm]:
Range limit [ppm]:
Range:

Sample rate [Hz]:

Span pt. [ppm]:
Span dev. [%FS]:

18.01 Connected

Vol% E xpiration

1.21

1.09

AVL

2812

10/24/2023
6:54:06 PM /03m 12s
Cahya Santika

180100
200000

2
10

5/23/2019
1/8/2021

Switching between zero and span gas takes place in the AVU and the length of the line between the AVU and the

analyzer inputis also measured.

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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H20 rejection ratio check report

AVL
Test data
Test name: H20 rejection ratio check_EPA (non-1065) /ECE_32645795_C02_S1_R1_20231024_1846
Bench: Hubdat Date: 10/24/2023
Serial number: 7422 Time / duration: 6:46:07 PM /04m 40s
Legislation: EPA (non-1065) /ECE Operator: Cahya Santika
Engine: AK parameters
Analyzer
Tag: CO2H/COH Gas type: co2
SN: 32645795 Range: 1

Range limit [ppm]: 60000

Zero/span adjust
Zero [ppm]: -0.30 Span [ppm]: 55497.24
Zero dev. [%FS]: -0.00 Span dev. [%FS]: 0.08
CO2 calibration gas
Name CO2_H_1 Concentration 5.545 Connected 10/16/2023
Bottle No. 8 Unit Vol% E xpiration 4/18/2024
Test results
TWB [éC] |H20 [Vol%] AR [ppm] Z [ppm] |WRR Min. Limit |Status
27.4 2.65 7.88 26926.94 3418 100 Passed
Pressure GP [hPal: 1359.5
Test status Passed

A test result that is marked as 'passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comment:
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Drift check o

AVL

Test data

Test name: Drift check_7422_20231107_1633

Bench: Hubdat Date: 11/7/2023

Serial number: 7422 Time / duration: 4:33:59 PM /8h 10m 16s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CO2H/COH Manufacturer: AVL Emission

SN: 32645795

Pre-test zero/span adjust

Zero pt. [ppm]: 3.550 Span pt. [ppm]: 18089

Zero dev. [%FS]: 0.020 Span dev. [%FS]: 0.040

Test results

Channel: COH Stream: 1

Pre zero [ppm]: 0.590 Span gas [ppm]: 18080

Pre span [ppm]: 18091 Range limit [ppm]: 20000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 13.51 18087 12.92 0.065 -4.161 -0.021 Passed
2 16.48 18086 15.89 0.079 -5.478 -0.027 Passed
3 18.55 18085 17.96 0.090 -6.399 -0.032 Passed
4 20.04 18083 19.45 0.097 -8.207 -0.041 Passed
5 21.87 18083 21.28 0.106 -8.539 -0.043 Passed
6 22.23 18079 21.64 0.108 -12.32 -0.062 Passed
7 22.28 18078 21.68 0.108 -13.02 -0.065 Passed
8 22.70 18076 22.10 0.1 -15.50 -0.078 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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CO cross check report

AVL
Test data
Test name: CO cross check_EPA (non-1065) /ECE_32645795_CO H_S1_R1_20231025_0051
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 12:51:29 AM /05m 54s
Operator: Cahya Santika
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: CO2H/COH Range: 1
SN: 32645795 Cal gas [ppm]: 18080
Manufacturer: AVL Emission Range limit [ppm]: 20000
Gas type: co

Zero/span adjust
Zero [ppm]: - Span [ppm]: -
Zero dev. [%FS]: - Span dev. [%FS]: -

CO calibration gas
Name Concentration Connected

Bottle No. Unit E xpiration

CO2 calibration gas (for wet CO2 rejection ratio)
Name CO2_H_2 Concentration 18.01 Connected 5/23/2019
Bottle No. 3 Unit Vol% E xpiration 1/8/2021

CO2 calibration gas (for dry CO2 rejection ratio)
Name CO2_H_2 Concentration 18.01 Connected 5/23/2019
Bottle No. 3 Unit Vol% E xpiration 1/8/2021

Test results

Wet rejection ratio
ppmCO2 [ppm] AR [ppm] max. Limit [ppm] Status

180100 10.81 200.0 Passed

H20 rejection ratio
TWB [C] GP [hPa] H20 [Vol%] AR [ppm] Z [ppm] WRR Min. Limit Status
26.3 1359 2.48 6.38 25221 3955 1000 Passed

Dry CO2 rejection ratio

ppmCO2 [ppm] AR [ppm] CO2 rejection ratio Min. Limit Status
180100 6.108 29488 5000 Passed
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CO cross check report

Test data

Test name:

Bench:

S erial number:

Operator:
Legislation:

Engine:

Test status:

281012

CO cross check_EPA (non-1065) /ECE_32645795_CO H_S1_R1_20231025_0051

Hubdat Date: 10/25/2023

7422 Time / duration: 12:51:29 AM / 05m 54s
Cahya Santika

EPA (non-1065) /ECE

AK parameters

Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comment:
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Analyzer response time check '«%

AVL
Test data
Test name: Analyzer response time check_32645795_CO H_S1_R2_20231024_1850
Bench: Hubdat Date: 10/24/2023
Serial number: 7422 Time / duration: 6:50:50 PM /03m 12s
Operator: Cahya Santika
Analyzer
Tag: CO2H/COH Span gas [ppm]: 27000
SN: 32645795 Range limit [ppm]: 60000
Manufacturer: AVL Emission Range: 2
Sample rate [Hz]: 10
Pre-test zero/span adjust
Zero pt. [ppm]: - Span pt. [ppm]: -
Zero dev. [%FS]: - Span dev. [%FS]: -
Span gas
Name Concentration Connected
Bottle No. Unit E xpiration

Test results

Rising time T10-T90 [s]: 1.14
Falling time T90-T10 [s]: 1.09
Comment:

Switching between zero and span gas takes place in the AVU and the length of the line between the AVU and the
analyzer inputis also measured.

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Drift check o

AVL

Test data

Test name: Drift check_7422_20231025_1730

Bench: Hubdat Date: 10/25/2023

Serial number: 7422 Time / duration: 5:30:22 PM /8h 10m 54s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CLD i60 lc Manufacturer: AVL Emission

SN: 2781

Pre-test zero/span adjust

Zero pt. [ppm]: -0.010 Span pt. [ppm]: 94.19

Zero dev. [%FS]: 0.000 Span dev. [%FS]: -0.020

Test results

Channel: NOx Stream: 2

Pre zero [ppm]: -0.032 Span gas [ppm]: 94.36

Pre span [ppm: 94.21 Range limit [ppm]: 1000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.000 94.06 0.032 0.003 -0.147 -0.015 Passed
2 0.008 93.52 0.040 0.004 -0.687 -0.069 Passed
3 0.010 93.35 0.042 0.004 -0.859 -0.086 Passed
4 0.014 93.29 0.046 0.005 -0.916 -0.092 Passed
5 0.042 93.42 0.074 0.007 -0.786 -0.079 Passed
6 0.023 93.09 0.055 0.006 -1.118 -0.112 Passed
7 0.002 93.06 0.034 0.003 -1.143 -0.114 Passed
8 0.010 92.92 0.042 0.004 -1.288 -0.129 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Lincheck

™
AVL

Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231025_0356
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 3:56:28 AM/21m 17s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: CLD i60 Ic Cal gas [ppm]: 94.36
Serial number: 2781 Range limit [ppm]: 1000
Manufacturer: AVL E mission Range: 1
Gas divider
GDU type: GDU Zero gas: N2
Serial number: 5765 Gas type: NOX
Calib. date: 3/4/2021
Zero/span adjust
Zero pt. [ppm]: -0.008 Span pt. [ppm]: 94.59
Zero dev. [%FS]: -0.001 Span dev. [%FS]: 0.023

Span factor: 1.024
Midspan check
Span gas [ppm]: - Deviation [%]: -
Measured [ppm]: - Limit [%]: -
Span gas
Name NOx_1 Concentration 94.36 Connected 10/16/2023
Bottle No. Unit ppm E xpiration 11/4/2024
Test results Actual polynomial 4. Order Calculated polynomial Order 2

Limit [%] Dev. [ppm] Dev. [%] Dev. [ppm] Dev. [%]
Deviation zero point 0.3 0.012 0.001 0.001 0.000
*Deviation < 10 % FS 0.2 -2.058 -0.206 0.538 0.054
Deviation point 2.0 0.012 0.001 0.001 0.000
Deviation FS 1.0 -2.058 -0.206 0.538 0.054
Deviation end point 1.0 0.214 0.227 -0.200 -0.212
Test state Failed Passed
Coefficient AO 0.00000E +0 1.00000E +0 -1.27377E-5
Coefficient A1 9.86000E-1 1.60000E +1 1.09835E +0
Coefficient A2 1.60000E +1 9.60000E +1 -1.12779E +0
Coefficient A3 9.70000E +1 7.30000E +1 0.00000E +0
Coefficient A4 7.20000E +1 0.00000E +0 0.00000E +0
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AYL
28347
Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231025_0356
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 3:56:28 AM/21m 17s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Index GD step GD conc. [ppm] Analyzer [ppm] Dev. [ppm] Dev. [%] Calc. [ppm] Dev. [ppm] Dev. [%]

1 0 0.000 0.012 0.012 0.001 0.001 0.001 0.000

2 7 10.37 9.253 -1.118 -10.78 10.17 -0.199 -1.922

3 14 20.86 19.12 -1.740 -8.340 20.81 -0.047 -0.225

4 21 31.34 29.33 -2.013 -6.422 31.51 0.169 0.539

5 28 41.83 39.77 -2.058 -4.919 42.22 0.389 0.929

6 36 54.03 52.15 -1.882 -3.483 54.56 0.532 0.985

7 43 64.49 62.97 -1.524 -2.364 65.03 0.538 0.835

8 50 74.99 74.00 -0.993 -1.324 75.47 0.476 0.635

9 57 85.46 85.12 -0.344 -0.403 85.68 0.222 0.260

10 63 94.36 94.57 0.214 0.227 94.16 -0.200 -0.212
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Lincheck

Test data

Test name:
Bench:

Serial number:
Operator:
Legislation:

Engine:

AYL

28347

Lincheck multipolynomial_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231025_0356

Hubdat Date: 10/25/2023
7422 Time / duration: 3:56:28 AM /21m 17s
Cahya Santika Meas. duration [s]: 10

EPA (non-1065) /ECE

AK parameters

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comments: *Max. allowed deviation at concentrations below 10% of the range
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NOx converter check report

AVL
Test data
Test name: NOx converter check_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231025_0123
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 1:23:14 AM /22m 45s
Operator: Cahya Santika Converter type: NOXConverterType1
Legislation: EPA (non-1065) /ECE Converter SN: GDC703
Calib. date: 3/4/2021
Analyzer
Tag: CLD i60 Ic Cal gas [ppm]: 94.36
SN: 2781 Range limit [ppm]: 1000
Manufacturer: AVL Emission Range: 1
Ozonator [h]: 38 Converter [ppmh]: 48
NO zero/span adjust
Zero [ppm] - S pan [ppm] -
Zero dev. [%FS]: - Span dev. [%FS]: -
Span gas
Name NOx_1 Concentration 94.36 Connected 10/16/2023
Bottle No. 7 Unit ppm E xpiration 11/4/2024
Test results
Step Mode 02 03 Value [ppm]
F NO Off Off 92.07
C NO On Off 80.00
D NO On On 17.43
A NOx On On 80.01
B NOx On Off 81.87
E NOx Off Off 92.65

Page 5 of 8



NOx converter check report

AVL

Test data
Test name: NOx converter check_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231025_0123
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 1:23:14 AM /22m 45s
Operator: Cahya Santika Converter type: NOXConverterType1
Legislation: EPA (non-1065) /ECE Converter SN: GDC703

Calib. date: 3/4/2021
Efficiency
Value [%]: 97.02 Lower limit [%]: 95.00 Status: Passed
NO2in NO
Value [%]: 0.625 Upper limit [%]: 5.000 Status: Passed
Test status: Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comment;:

Check performed with converter temperature2106C
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ANR check

AVL
28.105.1
Test data
Test name: ANR check_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231024_2248
Bench: Hubdat Date: 10/24/2023
Serial number: 7422 Time / duration: 10:48:55 PM /1h 01m 22s
Legislation: EPA (non-1065) /ECE Operator: Cahya Santika
Engine: AK parameters
Analyzer
Tag: CLD i60 Ic Manufacturer: AVL Emission
SN: 2781
Channel: NOx Span gas [ppm]: 94.36
Stream: 2 Range limit [ppm]: 1000
Iteration Zero pt. [ppm] Z. std dev [ppm] Zero error [ppm] Span pt. [ppm] | Sp. std dev [ppm] | Span error [ppm] S pan factor
1 0.035 0.010 0.035 94.18 0.164 -0.178 1.067
2 -0.009 0.010 -0.009 94.45 0.161 0.088 1.072
3 -0.009 0.010 -0.009 94.48 0.167 0.125 1.072
4 -0.009 0.011 -0.009 94.41 0.164 0.050 1.072
5 -0.012 0.010 -0.012 94.31 0.175 -0.053 1.072
6 -0.012 0.010 -0.012 94.42 0.170 0.057 1.074
7 -0.010 0.012 -0.010 94.45 0.156 0.089 1.075
8 -0.013 0.009 -0.013 94.40 0.172 0.041 1.075
9 -0.008 0.010 -0.008 94.39 0.154 0.026 1.076
10 -0.011 0.011 -0.011 94.44 0.149 0.082 1.076
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ANR check o

AVL
Test data
Test name: ANR check_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231024_2248
Bench: Hubdat Date: 10/24/2023
Serial number: 7422 Time / duration: 10:48:55 PM /1h 01m 22s
Legislation: EPA (non-1065) /ECE Operator: Cahya Santika
Engine: AK parameters

Standard conditions

Flow-weighted mean conc. [ppm]: 94.36
Low. mean conc. [ppm]: 17.60
High. exp. conc. [ppm]: 94.36
Low. conc. [ppm]: 2.100
Result Limit Comments
Accuracy [ppm]: 0.033 1.887 2% of flow-weighted mean conc. at standard cond.
Noise [ppm]: 0.021 0.944 1% of maximum concentration
Noise span [ppm]: 0.327
R epeatability [ppml]: 0.176 0.944 1% of flow-weighted mean conc. at standard cond.
Test status: Passed

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Drift check g
AVL

Test data

Test name: Drift check_7422_20231107_1633

Bench: Hubdat Date: 11/7/2023

Serial number: 7422 Time / duration: 4:33:59 PM /8h 10m 16s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: co2L/COL Manufacturer: AVL Emission

SN: 32632555

Pre-test zero/span adjust

Zero pt. [ppm]: -0.480 Span pt. [ppm]: 4506

Zero dev. [%FS]: -0.010 Span dev. [%FS]: 0.080

Test results

Channel: co2 Stream: 2

Pre zero [ppm]: 0.040 Span gas [ppm]: 4502

Pre span [ppm]: 4511 Range limit [ppm]: 5000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 -0.013 4511 -0.053 -0.001 -0.227 -0.005 Passed
2 -0.018 4515 -0.058 -0.001 4.303 0.086 Passed
3 -0.020 4520 -0.060 -0.001 9.155 0.183 Passed
4 -0.022 4526 -0.062 -0.001 15.03 0.301 Passed
5 -0.022 4530 -0.062 -0.001 19.21 0.384 Passed
6 -0.025 4535 -0.065 -0.001 24.33 0.487 Passed
7 -0.023 4538 -0.063 -0.001 26.70 0.534 Passed
8 -0.026 4540 -0.066 -0.001 29.38 0.588 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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™
AVL

Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231025_0306
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 3:06:06 AM /19m 30s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: coz2L/coL Cal gas [ppm]: 4502
Serial number: 32632555 Range limit [ppm]: 5000
Manufacturer: AVL E mission Range: 1
Gas divider
GDU type: GDU Zero gas: N2
Serial number: 5765 Gas type: co2
Calib. date: 3/4/2021
Zero/span adjust
Zero pt. [ppm]: -0.245 Span pt. [ppm]: 4502
Zero dev. [%FS]: -0.005 Span dev. [%FS]: 0.001

Span factor: 1.279
Midspan check
Span gas [ppm]: - Deviation [%]: -
Measured [ppm]: - Limit [%]: -
Span gas
Name CO2_L_1 Concentration 0.450 Connected 11/4/2021
Bottle No. 13 Unit Vol% E xpiration 11/3/2024
Test results Actual polynomial 4. Order Calculated polynomial Order 2

Limit [%] Dev. [ppm] Dev. [%] Dev. [ppm] Dev. [%]
Deviation zero point 0.3 4.726 0.095 -0.038 -0.001
*Deviation < 10 % FS 0.2 24.433 0.489 5.505 0.110
Deviation point 2.0 29.145 2.931 -11.894 -0.596
Deviation FS 1.0 31.181 0.624 -15.363 -0.307
Deviation end point 1.0 8.914 0.198 5.187 0.115
Test state Failed Passed
Coefficient AO 0.00000E +0 -7.86352E-5
Coefficient A1 1.01683E+0 9.85447E-1
Coefficient A2 -2.63818E-1 2.02050E-1
Coefficient A3 5.71586E-1 0.00000E+0
Coefficient A4 -3.30251E-1 0.00000E +0
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Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231025_0306
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 3:06:06 AM /19m 30s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Index GD step GD conc. [ppm] Analyzer [ppm] Dev. [ppm] Dev. [%] Calc. [ppm] Dev. [ppm] Dev. [%]

1 0 0.000 4.726 4.726 0.095 -0.038 -0.038 -0.001

2 7 4943 518.7 24.43 4.943 499.8 5.505 1.114

3 14 994.4 1024 29.15 2.931 993.8 -0.628 -0.063

4 21 1494 1525 31.18 2.087 1488 -5.605 -0.375

5 28 1995 2022 27.67 1.387 1983 -11.89 -0.596

6 36 2576 2600 23.47 0.911 2562 -14.39 -0.559

7 43 3076 3093 17.66 0.574 3060 -15.36 -0.499

8 50 3577 3594 16.61 0.464 3568 -8.995 -0.251

9 57 4077 4089 11.88 0.291 4074 -2.770 -0.068

10 63 4502 4511 8.914 0.198 4507 5.187 0.115
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Lincheck

Test data

Test name:
Bench:

Serial number:
Operator:
Legislation:

Engine:

AYL

28347

Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231025_0306

Hubdat Date: 10/25/2023
7422 Time / duration: 3:06:06 AM /19m 30s
Cahya Santika Meas. duration [s]: 10

EPA (non-1065) /ECE

AK parameters

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comments: *Max. allowed deviation at concentrations below 10% of the range
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ANR check

AVL

Test data

Test name: ANR check_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231024_2143

Bench: Hubdat Date: 10/24/2023

Serial number: 7422 Time / duration: 9:43:07 PM / 1h 00m 44s

Legislation: EPA (non-1065) /ECE Operator: Cahya Santika

Engine: AK parameters

Analyzer

Tag: co2L/COL Manufacturer: AVL Emission

SN: 32632555

Channel: Cco2 Span gas [ppm]: 4502

Stream: 2 Range limit [ppm]: 5000

Iteration Zero pt. [ppm] Z. std dev [ppm] Zero error [ppm] Span pt. [ppm] | Sp. std dev [ppm] | Span error [ppm] S pan factor

1 -0.892 0.299 -0.892 4512 0.608 10.41 1.284
2 -0.262 0.356 -0.262 4502 0.504 -0.065 1.281
3 -0.851 0.368 -0.851 4503 0.474 0.695 1.281
4 -2.704 0.170 -2.704 4503 0.644 0.783 1.282
5 -0.163 0.258 -0.163 4502 0.336 0.248 1.281
6 -0.561 0.219 -0.561 4502 0.303 0.095 1.281
7 -1.119 0.506 -1.119 4502 0.263 -0.242 1.281
8 0.526 0.432 0.526 4502 0.245 0.282 1.280
9 -0.653 0.261 -0.653 4502 0.346 0.308 1.280
10 -0.095 0.194 -0.095 4502 0.459 0.411 1.280
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ANR check o

AVL
Test data
Test name: ANR check_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231024_2143
Bench: Hubdat Date: 10/24/2023
Serial number: 7422 Time / duration: 9:43:07 PM / 1h 00m 44s
Legislation: EPA (non-1065) /ECE Operator: Cahya Santika
Engine: AK parameters

Standard conditions

Flow-weighted mean conc. [ppm]: 4502
Low. mean conc. [ppm]: 643.6
High. exp. conc. [ppm]: 4502
Low. conc. [ppm]: 64.60
Result Limit Comments
Accuracy [ppm]: 1.292 90.04 2% of flow-weighted mean conc. at standard cond.
Noise [ppm]: 0.646 45.02 1% of maximum concentration
Noise span [ppm]: 0.878
R epeatability [ppml]: 6.436 45.02 1% of flow-weighted mean conc. at standard cond.
Test status: Passed

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Analyzer response time check

Test data

Test name:

Bench: Hubdat
Serial number: 7422
Analyzer

Tag: coz2L/colL
SN: 32632555
Manufacturer: AVL Emission

Pre-test zero/span adjust
Zero pt. [ppm]: -

Zero dev. [%FS]: -

Span gas
Name CO2_L.2 Concentration
Bottle No. 18 Unit

Test results

Rising time T10-T90 [s]:
Falling time T90-T10 [s]:

Comment:

Analyzer response time check_32632555_C02_S2_R2_20231024_1911

Date:
Time / duration:

Operator:

Span gas [ppm]:
Range limit [ppm]:
Range:

Sample rate [Hz]:

Span pt. [ppm]:
Span dev. [%FS]:

1.803 Connected

Vol% E xpiration

1.16

1.08

AVL

2812

10/24/2023
7:11:40 PM /03m 13s
Cahya Santika

18030
30000

10

4/17/2018
8/3/2023

Switching between zero and span gas takes place in the AVU and the length of the line between the AVU and the

analyzer inputis also measured.

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Unit check report

AVL
Test data
Test name: Unit check_32632555_C02_S2_20231018_1519
Bench: Hubdat Date: 10/18/2023
Serial number: 7422 Time / duration: 3:19:56 PM /01m 20s
Operator: Cahya Santika
Analyzer
Analyzer SN Manufacturer Channel | Range | End value [ppm] Conc. [ppm]
IRD i60 CO2 COL 32632555 AVL E mission Cc02 2 30000 16211
Comment;:

A test result that is marked as 'passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Drift check

¥,

"l
AVL
Test data
Test name: Drift check_7422_20231108_2132
Bench: Hubdat Date: 11/8/2023
Serial number: 7422 Time / duration: 9:32:14 PM /8h 17m 58s
Drift limit [%FS1: 2.00 Operator: Cahya Santika
Analyzer
Tag: co2L/COL Manufacturer: AVL Emission
SN: 32632555
Pre-test zero/span adjust
Zero pt. [ppm]: -0.270 Span pt. [ppm]: 224.1
Zero dev. [%FS]: -0.090 Span dev. [%FS]: -0.560
Test results
Channel: coL Stream: 2
Pre zero [ppm]: -0.204 Span gas [ppm]: 2257
Pre span [ppm: 226.4 Range limit [ppm]: 300
Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result |
1 -0.166 226.7 0.038 0.013 0.339 0.113 Passed
2 -0.109 224.2 0.095 0.032 -2.251 -0.750 Passed
3 -0.244 2285 -0.040 -0.013 2.061 0.687 Passed
4 -0.265 229.5 -0.061 -0.020 3.062 1.021 Passed
5 -0.233 219.5 -0.029 -0.010 -6.917 -2.306 Failed
6 -0.255 229.0 -0.051 -0.017 2.628 0.876 Passed
7 -0.261 231.8 -0.057 -0.019 5.357 1.786 Passed
8 -0.064 223.6 0.140 0.047 -2.841 -0.947 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Lincheck o
AVL

Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_CO L_S2_R1_20231108_1715
Bench: Hubdat Date: 11/8/2023
Serial number: 7422 Time / duration: 5:15:51PM/21m 14s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: coz2L/coL Cal gas [ppm]: 225.7
Serial number: 32632555 Range limit [ppm]: 300
Manufacturer: AVL E mission Range: 1
Gas divider
GDU type: GDU Zero gas: N2
Serial number: 5765 Gas type: co
Calib. date: 3/4/2021
Zero/span adjust
Zero pt. [ppm]: -0.040 Span pt. [ppm]: 224.5
Zero dev. [%FS]: -0.013 Span dev. [%FS]: -0.416

Span factor: 1.163
Midspan check
Span gas [ppm]: - Deviation [%]: -
Measured [ppm]: - Limit [%]: -
Span gas
Name CO_L_1 Concentration 225.7 Connected 10/16/2023
Bottle No. 14 Unit ppm E xpiration 10/25/2025
Test results Actual polynomial 1. Order Calculated polynomial 1. Order

Limit [%] Dev. [ppm] Dev. [%] Dev. [ppm] Dev. [%]
Deviation zero point 0.3 0.001 0.000 0.002 0.001
*Deviation < 10 % FS 0.2 -0.695 -0.232 -0.275 -0.092
Deviation point 2.0 -1.455 -1.940 1.773 1.372
Deviation FS 1.0 -4.038 -1.346 1.773 0.591
Deviation end point 1.0 -4.038 -1.789 -0.141 -0.063
Test state Failed Passed
Coefficient AO 0.00000E +0 -1.63845E -6
Coefficient A1 9.71001E-1 9.88134E-1
Coefficient A2 0.00000E +0 0.00000E +0
Coefficient A3 0.00000E +0 0.00000E +0
Coefficient A4 0.00000E +0 0.00000E +0
Page 2 of 8
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AYL
28347
Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_CO L_S2_R1_20231108_1715
Bench: Hubdat Date: 11/8/2023
Serial number: 7422 Time / duration: 5:15:51 PM/21m 14s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Index GD step GD conc. [ppm] Analyzer [ppm] Dev. [ppm] Dev. [%] Calc. [ppm] Dev. [ppm] Dev. [%]

1 0 0.000 0.001 0.001 0.000 0.002 0.002 0.001

2 7 24.81 24.12 -0.695 -2.801 24.53 -0.275 -1.110

3 14 49.91 48.98 -0.929 -1.862 49.91 -0.001 -0.002

4 21 74.98 73.52 -1.455 -1.940 74.81 -0.166 -0.221

5 28 100.1 98.48 -1.598 -1.597 100.2 0.149 0.149

6 36 129.3 128.8 -0.448 -0.346 131.0 1.773 1372

7 43 154.3 151.7 -2.627 -1.703 154.2 -0.105 -0.068

8 50 179.4 176.9 -2.481 -1.383 180.0 0.620 0.346

9 57 204.5 200.6 -3.849 -1.882 204.6 0.122 0.060

10 63 225.7 221.7 -4.038 -1.789 225.6 -0.141 -0.063
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Lincheck

Test data

Test name:
Bench:

Serial number:
Operator:
Legislation:

Engine:

AYL

28347

Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_CO L_S2_R1_20231108_1715

Hubdat Date: 11/8/2023
7422 Time / duration: 5:15:51 PM/21m 14s
Cahya Santika Meas. duration [s]: 10

EPA (non-1065) /ECE

AK parameters

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comments: *Max. allowed deviation at concentrations below 10% of the range
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CO cross check report

AVL
Test data
Test name: CO cross check_EPA (non-1065) /ECE_32632555_CO L_S2_R1_20231025_0057
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 12:57:25 AM /05m 54s
Operator: Cahya Santika
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: coz2L/colL Range: 1
SN: 32632555 Cal gas [ppm]: 0.000
Manufacturer: AVL Emission Range limit [ppm]: 300
Gas type: co

Zero/span adjust
Zero [ppm]: - Span [ppm]: -
Zero dev. [%FS]: - Span dev. [%FS]: -

CO calibration gas
Name Concentration Connected

Bottle No. Unit E xpiration

CO2 calibration gas (for wet CO2 rejection ratio)
Name CO2_L_2 Concentration 1.803 Connected 4/17/2018
Bottle No. 18 Unit Vol% E xpiration 8/3/2023

CO2 calibration gas (for dry CO2 rejection ratio)
Name CcO2_L_2 Concentration 1.803 Connected 4/17/2018
Bottle No. 18 Unit Vol% E xpiration 8/3/2023

Test results

Wet rejection ratio
ppmCO2 [ppm] AR [ppm] max. Limit [ppm] Status

18030 0.430 3.000 Passed

H20 rejection ratio
TWB [C] GP [hPa] H20 [Vol%] AR [ppm] Z [ppm] WRR Min. Limit Status
24.7 1363 2.25 -0.17 22840 -136281 1000 Passed

Dry CO2 rejection ratio

ppmCO2 [ppm] AR [ppm] CO2 rejection ratio Min. Limit Status
18030 0.774 23289 5000 Passed
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CO cross check report

Test data

Test name:

Bench:

S erial number:

Operator:
Legislation:

Engine:

Test status:

281012

CO cross check_EPA (non-1065) /ECE_32632555_CO L_S2_R1_20231025_0057

Hubdat Date: 10/25/2023

7422 Time / duration: 12:57:25 AM / 05m 54s
Cahya Santika

EPA (non-1065) /ECE

AK parameters

Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comment:
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Analyzer response time check

AVL
Test data
Test name: Analyzer response time check_32632555_CO L_S2_R2_20231024_1908
Bench: Hubdat Date: 10/24/2023
Serial number: 7422 Time / duration: 7:08:48 PM / 08s
Operator: Cahya Santika
Analyzer
Tag: coz2L/colL Span gas [ppm]: 0
SN: 32632555 Range limit [ppm]: 5000
Manufacturer: AVL Emission Range: 2
Sample rate [Hz]: 0
Pre-test zero/span adjust
Zero pt. [ppm]: - Span pt. [ppm]: -
Zero dev. [%FS]: - Span dev. [%FS]: -

Span gas

Test results

Rising time T10-T90 [s]: -
Falling time T90-T10 [s]: -

Comment:

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Unit check report

AVL
Test data
Test name: Unit check_32632555_CO L_S2_20231018_1404
Bench: Hubdat Date: 10/18/2023
Serial number: 7422 Time / duration: 2:04:27 PM /01m 20s
Operator: Cahya Santika
Analyzer
Analyzer SN Manufacturer Channel | Range | End value [ppm] Conc. [ppm]
IRD i60 CO2 COL 32632555 AVL Emission CcOoL 1 300 9.684
Comment;:

A test result that is marked as 'passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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AVL

Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231127_1226
Bench: Hubdat Date: 11/27/2023
Serial number: 7422 Time / duration: 12:26:12 PM /20m 08s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: coz2L/colL Cal gas [ppm]: 4502
Serial number: 32632555 Range limit [ppm]: 5000
Manufacturer: AVL Emission Range: 1
Gas divider
GDU type: GDU Zero gas: N2
Serial number: 5765 Gas type: co2
Calib. date: 3/4/2021
Zero/span adjust
Zero pt. [ppm]: -0.274 Span pt. [ppm]: 4502
Zero dev. [%FS]: -0.005 Span dev. [%FS]: 0.001

Span factor: 1.270
Midspan check
Span gas [ppm]: - Deviation [%]: -
Measured [ppm]: - Limit [%]: -
Span gas
Name CO2_L_1 Concentration 0.450 Connected 11/4/2021
Bottle No. 13 Unit Vol% E xpiration 11/3/2024
Test results Actual polynomial 4. Order Calculated polynomial 1. Order

Limit [%] Dev. [ppm] Dev. [%] Dev. [ppm] Dev. [%]

Deviation zero point 0.3 0.338 0.007 0.010 0.000
*Deviation < 10 % FS 0.2 6.216 0.124 -0.622 -0.012
Deviation point 2.0 9.931 0.999 -3.084 -0.155
Deviation FS 1.0 13.249 0.265 -4.745 -0.095
Deviation end point 1.0 -1.189 -0.026 3.538 0.079
Test state Passed Passed
Coefficient AO 0.00000E +0 -5.96216E-6
Coefficient A1 1.01683E +0 1.00128E+0
Coefficient A2 -2.63818E-1 0.00000E +0
Coefficient A3 5.71586E-1 0.00000E +0
Coefficient A4 -3.30251E-1 0.00000E +0
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Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231127_1226
Bench: Hubdat Date: 11/27/2023
Serial number: 7422 Time / duration: 12:26:12 PM /20m 08s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Index GD step GD conc. [ppm] Analyzer [ppm] Dev. [ppm] Dev. [%] Calc. [ppm] Dev. [ppm] Dev. [%]

1 0 0.000 0.338 0.338 0.007 0.010 0.010 0.000

2 7 4943 500.5 6.216 1.258 493.7 -0.622 -0.126

3 14 994.4 1004 9.931 0.999 994.3 -0.180 -0.018

4 21 1494 1507 13.25 0.887 1493 -0.890 -0.060

5 28 1995 2007 12.27 0.615 1991 -3.084 -0.155

6 36 2576 2587 10.35 0.402 2573 -3.790 -0.147

7 43 3076 3082 5.794 0.188 3071 -4.745 -0.154

8 50 3577 3583 5.722 0.160 3576 -1.313 -0.037

9 57 4077 4078 1.356 0.033 4077 0.069 0.002

10 63 4502 4501 -1.189 -0.026 4506 3.538 0.079
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Lincheck

Test data

Test name:
Bench:

Serial number:
Operator:
Legislation:

Engine:

AYL

28347

Lincheck multipolynomial_EPA (non-1065) /ECE_32632555_C02_S2_R1_20231127_1226

Hubdat Date: 11/27/2023
7422 Time / duration: 12:26:12 PM /20m 08s
Cahya Santika Meas. duration [s]: 10

EPA (non-1065) /ECE

AK parameters

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comments: *Max. allowed deviation at concentrations below 10% of the range
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AVL
Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231127_1246
Bench: Hubdat Date: 11/27/2023
Serial number: 7422 Time / duration: 12:46:23 PM/21m 19s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: CLD i60 Ic Cal gas [ppm]: 91.95
Serial number: 2781 Range limit [ppm]: 100
Manufacturer: AVL Emission Range: 1
Gas divider
GDU type: GDU Zero gas: N2
Serial number: 5765 Gas type: NOX
Calib. date: 3/4/2021
Zero/span adjust
Zero pt. [ppm]: 0.002 Span pt. [ppmi: 91.96
Zero dev. [%FS]: 0.002 Span dev. [%FS]: 0.0m
Span factor: 1.716
Midspan check
Span gas [ppm]: - Deviation [%]: -
Measured [ppm]: - Limit [%]: -
Span gas
Name NOx_1 Concentration 91.95 Connected 11/16/2023
Bottle No. Unit ppm E xpiration 4/20/2025
Test results Actual polynomial 4. Order Calculated polynomial 1. Order
Limit [%] Dev. [ppm] Dev. [%] Dev. [ppm] Dev. [%]
Deviation zero point 0.3 0.013 0.013 0.001 0.001
Deviation point 2.0 -0.191 -1.894 -0.118 1171
Deviation FS 1.0 -0.271 -0.271 -0.118 -0.118
Deviation end point 1.0 -0.053 -0.058 0.115 0.125
Test state Passed Passed
Coefficient AO 0.00000E +0 1.00000E +0 -6.96256E-6
Coefficient A1 9.86000E -1 1.60000E +1 9.96920E -1
Coefficient A2 1.60000E +1 9.60000E +1 0.00000E +0
Coefficient A3 9.70000E +1 7.30000E +1 0.00000E +0
Coefficient A4 7.20000E +1 0.00000E +0 0.00000E +0
Page 1 of 3
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Test data
Test name: Lincheck multipolynomial_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231127_1246
Bench: Hubdat Date: 11/27/2023
Serial number: 7422 Time / duration: 12:46:23 PM/21m 19s
Operator: Cahya Santika Meas. duration [s]: 10
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Index GD step GD conc. [ppm] Analyzer [ppm] Dev. [ppm] Dev. [%] Calc. [ppm] Dev. [ppm] Dev. [%]

1 0 0.000 0.013 0.013 0.013 0.001 0.001 0.001

2 7 10.11 9.914 -0.191 -1.894 9.987 -0.118 -1.171

3 14 20.33 20.11 -0.220 -1.082 20.28 -0.049 -0.241

4 21 30.54 30.30 -0.235 -0.771 30.52 -0.018 -0.057

5 28 40.76 40.52 -0.241 -0.592 40.76 -0.003 -0.007

6 36 52.65 52.39 -0.254 -0.482 52.66 0.015 0.028

7 43 62.84 62.57 -0.271 -0.431 62.83 -0.019 -0.031

8 50 73.08 72.96 -0.118 -0.162 73.17 0.092 0.126

9 57 83.28 83.12 -0.159 -0.191 83.35 0.068 0.081

10 63 91.95 91.90 -0.053 -0.058 92.06 0.115 0.125
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Test data

Test name:
Bench:

Serial number:
Operator:
Legislation:

Engine:

AVL

28347

Lincheck multipolynomial_EPA (non-1065) /ECE_2781_NOx_S2_R1_20231127_1246

Hubdat Date: 11/27/2023
7422 Time / duration: 12:46:23 PM/21m 19s
Cahya Santika Meas. duration [s]: 10

EPA (non-1065) /ECE

AK parameters

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comments:
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CO cross check report

AVL
Test data
Test name: CO cross check_EPA (non-1065) /ECE_32632555_CO L_S2_R1_20231127_1124
Bench: Hubdat Date: 11/27/2023
Serial number: 7422 Time / duration: 11:24:37 AM /05m 54s
Operator: Cahya Santika
Legislation: EPA (non-1065) /ECE
Engine: AK parameters
Analyzer
Tag: coz2L/CcOoL Range: 1
SN: 32632555 Cal gas [ppm]: 225.7
Manufacturer: AVL Emission Range limit [ppm]: 300
Gas type: co

Zero/span adjust
Zero [ppm]: - Span [ppm]: -
Zero dev. [%FS]: - Span dev. [%FS]: -

CO calibration gas
Name CO_L_1 Concentration 225.7 Connected 10/16/2023
Bottle No. 14 Unit ppm E xpiration 10/25/2025

CO2 calibration gas (for wet CO2 rejection ratio)
Name CO2_L_2 Concentration 1.803 Connected 4/17/2018
Bottle No. 18 Unit Vol% E xpiration 8/3/2023

CO2 calibration gas (for dry CO2 rejection ratio)
Name CcOo2_L_2 Concentration 1.803 Connected 4/17/2018
Bottle No. 18 Unit Vol% E xpiration 8/3/2023

Test results

Wet rejection ratio
ppmCO2 [ppm] AR [ppm] max. Limit [ppm] Status

18030 -0.184 3.000 Passed

H20 rejection ratio
TWB [C] GP [hPa] H20 [Vol%] AR [ppm] Z [ppm] WRR Min. Limit Status
25.6 1360 2.36 -0.72 24086 -33667 1000 Passed

Dry CO2 rejection ratio

ppmCO2 [ppm] AR [ppm] CO2 rejection ratio Min. Limit Status
18030 0.511 35309 5000 Passed
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CO cross check report

Test data

Test name:

Bench:

S erial number:

Operator:
Legislation:

Engine:

Test status:

281012

CO cross check_EPA (non-1065) /ECE_32632555_CO L_S2_R1_20231127_1124

Hubdat Date: 11/27/2023

7422 Time / duration: 11:24:37 AM / 05m 54s
Cahya Santika

EPA (non-1065) /ECE

AK parameters

Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Comment:
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Analyzer response time check

Test data

Test name:

Bench: Hubdat
Serial number: 7422
Analyzer

Tag: coz2L/colL
SN: 32632555
Manufacturer: AVL Emission

Pre-test zero/span adjust
Zero pt. [ppm]: -

Zero dev. [%FS]: -

Span gas
Name CO_L.2 Concentration
Bottle No. 4 Unit

Test results

Rising time T10-T90 [s]:
Falling time T90-T10 [s]:

Comment:

Analyzer response time check_32632555_CO L_S2_R2_20231127_1139

Date:
Time / duration:

Operator:

Span gas [ppm]:
Range limit [ppm]:
Range:

Sample rate [Hz]:

Span pt. [ppm]:
Span dev. [%FS]:

4646
ppm

Connected

E xpiration

1.41

1.70

AVL

2812

11/27/2023
11:39:35 AM /03m 16s
Cahya Santika

4646
5000

10

1/8/2017
1/8/2019

Switching between zero and span gas takes place in the AVU and the length of the line between the AVU and the

analyzer inputis also measured.

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Unit check report

AVL
Test data
Test name: Unit check_32632555_CO L_S2_20231127_1122
Bench: Hubdat Date: 11/27/2023
Serial number: 7422 Time / duration: 11:22:18 AM /01m 22s
Operator: Cahya Santika
Analyzer
Analyzer SN Manufacturer Channel | Range | End value [ppm] Conc. [ppm]
IRD i60 CO2 COL 32632555 AVL Emission CcOoL 1 300 0.936
Comment:

A test result that is marked as 'passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Page 1 of 1



Unit check report

AVL
Test data
Test name: Unit check_32632555_C02_S2_20231018_1519
Bench: Hubdat Date: 10/18/2023
Serial number: 7422 Time / duration: 3:19:56 PM /01m 20s
Operator: Cahya Santika
Analyzer
Analyzer SN Manufacturer Channel | Range | End value [ppm] Conc. [ppm]
IRD i60 CO2 COL 32632555 AVL E mission Cc02 2 30000 16211
Comment;:

A test result that is marked as 'passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Unit check report

2811

Test data
Test name: Unit check_2748_NO_S1_20231205_1045
Bench: Hubdat Date: 12/5/2023
Serial number: 7422 Time / duration: 10:45:00 AM /01m 19s
Operator: Cahya Santika
Analyzer
Analyzer SN Manufacturer Channel | Range | End value [ppm] Conc. [ppm]
CLD i6OH 2748 AVL Emission NO 1 100 2.262
Comment:

A test result that is marked as 'passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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e

AVL
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Test data

Test name: Drift check_7422_20231025_0433

Bench: Hubdat Date: 10/25/2023

Serial number: 7422 Time / duration: 4:33:21 AM /8h 10m 25s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: FID i60 hh Manufacturer: AVL Emission

SN: 3241

Pre-test zero/span adjust

Zero pt. [ppm]: 0.020 Span pt. [ppm]: 93.51

Zero dev. [%FS]: 0.020 Span dev. [%FS]: 0.000

Test results

Channel: THC Stream; 1

Pre zero [ppm]: 0.077 Span gas [ppm]: 93.51

Pre span [ppm: 93.61 Range limit [ppm]: 100

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 -0.000 93.57 -0.077 -0.077 -0.039 -0.039 Passed
2 -0.004 93.60 -0.081 -0.081 -0.008 -0.008 Passed
3 -0.011 93.56 -0.088 -0.088 -0.052 -0.052 Passed
4 -0.023 93.01 -0.100 -0.100 -0.600 -0.600 Passed
5 -0.034 92.64 -0.111 -0.111 -0.969 -0.969 Passed
6 -0.045 92.11 -0.122 -0.122 -1.501 -1.501 Passed
7 -0.050 92.48 -0.127 -0.127 -1.128 -1.128 Passed
8 -0.062 92.29 -0.139 -0.139 -1.321 -1.321 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Drift check o

AVL

Test data

Test name: Drift check_7422_20231025_0433

Bench: Hubdat Date: 10/25/2023

Serial number: 7422 Time / duration: 4:33:21 AM /8h 10m 25s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CO2H/COH Manufacturer: AVL Emission

SN: 32645795

Pre-test zero/span adjust

Zero pt. [ppm]: -4.430 Span pt. [ppm]: 55446

Zero dev. [%FS]: -0.010 Span dev. [%FS]: -0.010

Test results

Channel: co2 Stream: 1

Pre zero [ppm]: -8.605 Span gas [ppm]: 55450

Pre span [ppm]: 55482 Range limit [ppm]: 60000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 -4.624 55478 3.981 0.007 -3.565 -0.006 Passed
2 -4.019 55481 4.586 0.008 -0.562 -0.001 Passed
3 -4.488 55482 4117 0.007 -0.075 -0.000 Passed
4 -4.903 55445 3.702 0.006 -36.98 -0.062 Passed
5 -5.483 55420 3.122 0.005 -61.79 -0.103 Passed
6 -7.148 55305 1.457 0.002 -176.7 -0.295 Passed
7 -9.676 55100 -1.071 -0.002 -381.7 -0.636 Passed
8 -10.62 55077 -2.017 -0.003 -405.1 -0.675 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Drift check o

AVL

Test data

Test name: Drift check_7422_20231025_0433

Bench: Hubdat Date: 10/25/2023

Serial number: 7422 Time / duration: 4:33:21 AM /8h 10m 25s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: FID i60 Ic Manufacturer: AVL Emission

SN: 3248

Pre-test zero/span adjust

Zero pt. [ppm]: -0.010 Span pt. [ppm]: 93.52

Zero dev. [%FS]: -0.010 Span dev. [%FS]: 0.010

Test results

Channel: THC Stream; 2

Pre zero [ppm]: -0.021 Span gas [ppm]: 93.51

Pre span [ppm]: 93.27 Range limit [ppm]: 100

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 -0.014 93.49 0.007 0.007 0.213 0.213 Passed
2 -0.028 93.51 -0.007 -0.007 0.241 0.241 Passed
3 -0.039 93.53 -0.018 -0.018 0.255 0.255 Passed
4 -0.073 93.21 -0.052 -0.052 -0.066 -0.066 Passed
5 -0.090 93.11 -0.069 -0.069 -0.159 -0.159 Passed
6 -0.118 92.91 -0.097 -0.097 -0.365 -0.365 Passed
7 -0.129 92.73 -0.108 -0.108 -0.542 -0.542 Passed
8 -0.140 92.81 -0.119 -0.119 -0.460 -0.460 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Drift check o

AVL
Test data
Test name: Drift check_7422_20231025_0433
Bench: Hubdat Date: 10/25/2023
Serial number: 7422 Time / duration: 4:33:21 AM /8h 10m 25s
Drift limit [%FS1: 2.00 Operator: Cahya Santika
Analyzer
Tag: co2L/COL Manufacturer: AVL Emission
SN: 32632555

Pre-test zero/span adjust
Zero pt. [ppm]: -0.120 Span pt. [ppm]: 4502

Zero dev. [%FS]: -0.000 Span dev. [%FS]: 0.000

Test results

Channel: co2 Stream: 2
Pre zero [ppm]: -0.909 Span gas [ppm]: 4502
Pre span [ppm: 4504 Range limit [ppmi: 5000
Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result
1 -0.867 4502 0.042 0.001 -1.119 -0.022 Passed
2 -0.836 4502 0.073 0.001 -1.041 -0.021 Passed
3 -0.571 4503 0.338 0.007 -0.976 -0.020 Passed
4 -1.116 4499 -0.207 -0.004 -4.443 -0.089 Passed
5 -1.162 4497 -0.253 -0.005 -6.396 -0.128 Passed
6 -1.371 4489 -0.462 -0.009 -14.98 -0.300 Passed
7 -1.598 4470 -0.689 -0.014 -33.13 -0.663 Passed
8 -1.601 4465 -0.692 -0.014 -38.23 -0.765 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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AVL

Test data

Test name: Drift check_7422_20231026_1953

Bench: Hubdat Date: 10/26/2023

Serial number: 7422 Time / duration: 7:53:10 PM/8h 10m 11s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: FID i60 hh Manufacturer: AVL Emission

SN: 3241

Pre-test zero/span adjust

Zero pt. [ppm]: 0.020 Span pt. [ppm]: 93.53

Zero dev. [%FS]: 0.020 Span dev. [%FS]: 0.020

Test results

Channel: THC Stream; 1

Pre zero [ppm]: 0.099 Span gas [ppm]: 93.51

Pre span [ppm: 93.58 Range limit [ppm]: 100

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.025 94.09 -0.074 -0.074 0.504 0.504 Passed
2 0.035 94.69 -0.064 -0.064 1.108 1.108 Passed
3 0.029 94.66 -0.070 -0.070 1.078 1.078 Passed
4 0.029 94.83 -0.070 -0.070 1.246 1.246 Passed
5 0.026 94.97 -0.073 -0.073 1.387 1.387 Passed
6 0.022 95.09 -0.077 -0.077 1.505 1.505 Passed
7 0.022 95.20 -0.077 -0.077 1.616 1.616 Passed
8 0.023 95.34 -0.076 -0.076 1.753 1.753 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Page

1



Drift check o

AVL

Test data

Test name: Drift check_7422_20231026_1953

Bench: Hubdat Date: 10/26/2023

Serial number: 7422 Time / duration: 7:53:10 PM/8h 10m 11s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CLD i60 hh Manufacturer: AVL Emission

SN: 2748

Pre-test zero/span adjust

Zero pt. [ppm]: -0.000 Span pt. [ppm]: 86.86

Zero dev. [%FS]: -0.000 Span dev. [%FS]: -0.140

Test results

Channel: NO Stream; 1

Pre zero [ppm]: 0.028 Span gas [ppm]: 87.00

Pre span [ppm]: 87.15 Range limit [ppm]: 100

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.041 86.71 0.013 0.013 -0.436 -0.436 Passed
2 0.012 86.29 -0.016 -0.016 -0.856 -0.856 Passed
3 0.031 86.48 0.003 0.003 -0.674 -0.674 Passed
4 0.061 86.57 0.033 0.033 -0.577 -0.577 Passed
5 0.064 86.55 0.036 0.036 -0.599 -0.599 Passed
6 0.075 86.50 0.047 0.047 -0.647 -0.647 Passed
7 0.063 86.52 0.035 0.035 -0.625 -0.625 Passed
8 0.072 86.39 0.044 0.044 -0.763 -0.763 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Test data

Test name: Drift check_7422_20231026_1953

Bench: Hubdat Date: 10/26/2023

S erial number: 7422 Time / duration: 7:53:10 PM/8h 10m 11s

Drift limit [%FS]: 2.00 Operator: Cahya Santika

Analyzer

Tag: CO2H/COH Manufacturer: AVL Emission

SN: 32645795

Pre-test zero/span adjust

Zero pt. [ppm]: -3.200 Span pt. [ppm]: 55509

Zero dev. [%FS]: -0.010 Span dev. [%FS]: 0.100

Test results

Channel: co2 Stream; 1

Pre zero [ppml: -0.573 Span gas [ppm]: 55450

Pre span [ppm]: 55627 Range limit [ppm]: 60000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 13.00 55723 13.57 0.023 96.53 0.161 Passed
2 18.27 55826 18.84 0.031 199.6 0.333 Passed
3 18.46 55918 19.03 0.032 291.6 0.486 Passed
4 20.64 55995 21.21 0.035 368.5 0.614 Passed
5 22.40 56047 22.97 0.038 420.7 0.701 Passed
6 24.25 56090 24.82 0.041 463.6 0.773 Passed
7 24.11 56122 24.68 0.041 495.6 0.826 Passed
8 24.06 56147 24.63 0.041 520.5 0.867 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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AVL

Test data

Test name: Drift check_7422_20231026_1953

Bench: Hubdat Date: 10/26/2023

S erial number: 7422 Time / duration: 7:53:10 PM/8h 10m 11s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CO2H/COH Manufacturer: AVL Emission

SN: 32645795

Pre-test zero/span adjust

Zero pt. [ppm]: -2.370 Span pt. [ppml: 18077

Zero dev. [%FS]: -0.010 Span dev. [%FS]: -0.020

Test results

Channel: COH Stream: 1

Pre zero [ppm]: -3.247 Span gas [ppm]: 18080

Pre span [ppm]: 18077 Range limit [ppm]: 20000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 -2.635 18069 0.612 0.003 -7.907 -0.040 Passed
2 -2.170 18068 1.077 0.005 -8.961 -0.045 Passed
3 -3.798 18066 -0.551 -0.003 -11.43 -0.057 Passed
4 -4.651 18065 -1.404 -0.007 -12.19 -0.061 Passed
5 -4.512 18062 -1.265 -0.006 -14.82 -0.074 Passed
6 -3.352 18061 -0.105 -0.001 -15.73 -0.079 Passed
7 -6.237 18060 -2.990 -0.015 -16.64 -0.083 Passed
8 -6.484 18060 -3.237 -0.016 -16.69 -0.083 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Test data

Test name: Drift check_7422_20231026_1953

Bench: Hubdat Date: 10/26/2023

Serial number: 7422 Time / duration: 7:53:10 PM/8h 10m 11s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: FID i60 Ic Manufacturer: AVL Emission

SN: 3248

Pre-test zero/span adjust

Zero pt. [ppm]: -0.000 Span pt. [ppmi: 93.49

Zero dev. [%FS]: -0.000 Span dev. [%FS]: -0.020

Test results

Channel: THC Stream; 2

Pre zero [ppm]: -0.022 Span gas [ppm]: 93.51

Pre span [ppm]: 93.20 Range limit [ppm]: 100

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.035 93.79 0.057 0.057 0.592 0.592 Passed
2 0.045 93.86 0.067 0.067 0.657 0.657 Passed
3 0.053 93.99 0.075 0.075 0.791 0.791 Passed
4 0.052 93.89 0.074 0.074 0.691 0.691 Passed
5 0.047 93.91 0.069 0.069 0.713 0.713 Passed
6 0.045 93.97 0.067 0.067 0.771 0.771 Passed
7 0.041 93.91 0.063 0.063 0.710 0.710 Passed
8 0.045 94.02 0.067 0.067 0.818 0.818 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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AVL

Test data

Test name: Drift check_7422_20231026_1953

Bench: Hubdat Date: 10/26/2023

Serial number: 7422 Time / duration: 7:53:10 PM/8h 10m 11s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CLD i60 lc Manufacturer: AVL Emission

SN: 2781

Pre-test zero/span adjust

Zero pt. [ppm]: -0.000 Span pt. [ppm]: 87.08

Zero dev. [%FS]: -0.000 Span dev. [%FS]: 0.010

Test results

Channel: NO Stream; 2

Pre zero [ppm]: 0.013 Span gas [ppm]: 87.00

Pre span [ppm: 87.09 Range limit [ppm]: 1000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.007 86.74 -0.006 -0.001 -0.344 -0.034 Passed
2 0.006 86.50 -0.007 -0.001 -0.583 -0.058 Passed
3 0.006 86.48 -0.007 -0.001 -0.603 -0.060 Passed
4 0.007 86.32 -0.006 -0.001 -0.762 -0.076 Passed
5 0.005 86.18 -0.008 -0.001 -0.902 -0.090 Passed
6 0.008 86.13 -0.005 -0.000 -0.957 -0.096 Passed
7 0.008 86.01 -0.005 -0.000 -1.080 -0.108 Passed
8 0.006 85.92 -0.007 -0.001 -1.166 -0.117 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Drift check o

AVL

Test data

Test name: Drift check_7422_20231026_1953

Bench: Hubdat Date: 10/26/2023

Serial number: 7422 Time / duration: 7:53:10 PM/8h 10m 11s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CLD i60 hh Manufacturer: AVL Emission

SN: 2748

Pre-test zero/span adjust

Zero pt. [ppm]: 0.000 Span pt. [ppm]: 86.86

Zero dev. [%FS]: 0.000 Span dev. [%FS]: -0.140

Test results

Channel: NO Stream; 1

Pre zero [ppm]: 0.028 Span gas [ppm]: 87.00

Pre span [ppm]: 87.15 Range limit [ppm]: 100

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.041 86.71 0.013 0.013 -0.436 -0.436 Passed
2 0.012 86.29 -0.016 -0.016 -0.856 -0.856 Passed
3 0.031 86.48 0.003 0.003 -0.674 -0.674 Passed
4 0.061 86.57 0.033 0.033 -0.577 -0.577 Passed
5 0.064 86.55 0.036 0.036 -0.599 -0.599 Passed
6 0.075 86.50 0.047 0.047 -0.647 -0.647 Passed
7 0.063 86.52 0.035 0.035 -0.625 -0.625 Passed
8 0.072 86.39 0.044 0.044 -0.763 -0.763 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.

Page 1 of 1



Drift check o

AVL

Test data

Test name: Drift check_7422_20231026_1953

Bench: Hubdat Date: 10/26/2023

Serial number: 7422 Time / duration: 7:53:10 PM/8h 10m 11s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CLD i60 lc Manufacturer: AVL Emission

SN: 2781

Pre-test zero/span adjust

Zero pt. [ppm]: 0.000 Span pt. [ppm]: 87.08

Zero dev. [%FS]: 0.000 Span dev. [%FS]: 0.010

Test results

Channel: NO Stream; 2

Pre zero [ppm]: 0.013 Span gas [ppm]: 87.00

Pre span [ppm: 87.09 Range limit [ppm]: 1000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.007 86.74 -0.006 -0.001 -0.344 -0.034 Passed
2 0.006 86.50 -0.007 -0.001 -0.583 -0.058 Passed
3 0.006 86.48 -0.007 -0.001 -0.603 -0.060 Passed
4 0.007 86.32 -0.006 -0.001 -0.762 -0.076 Passed
5 0.005 86.18 -0.008 -0.001 -0.902 -0.090 Passed
6 0.008 86.13 -0.005 -0.000 -0.957 -0.096 Passed
7 0.008 86.01 -0.005 -0.000 -1.080 -0.108 Passed
8 0.006 85.92 -0.007 -0.001 -1.166 -0.117 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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AVL

Test data

Test name: Drift check_7422_20231107_1633

Bench: Hubdat Date: 11/7/2023

Serial number: 7422 Time / duration: 4:33:59 PM / 8h 10m 16s

Drift limit [%FS]: 2.00 Operator: Cahya Santika

Analyzer

Tag: FID i60 hh Manufacturer: AVL Emission

SN: 3241

Pre-test zero/span adjust

Zero pt. [ppm]: 0.000 Span pt. [ppm]: 93.52

Zero dev. [%FS]: 0.000 Span dev. [%FS]: 0.010

Test results

Channel: THC Stream: 1

Pre zero [ppm]: -0.013 Span gas [ppm]: 93.51

Pre span [ppm]: 93.59 Range limit [ppm]: 100

lterations | Post zero | Post span Dev. zero [ppm] Dev. zero [%FS] | Dev. span [ppm] | Dev. span [%FS] Result

1 -0.091 93.90 -0.078 -0.078 0.308 0.308 Passed
2 -0.080 94.35 -0.067 -0.067 0.757 0.757 Passed
3 -0.072 94.74 -0.059 -0.059 1.151 1.151 Passed
4 -0.067 94.95 -0.054 -0.054 1.352 1.352 Passed
5 -0.062 95.16 -0.049 -0.049 1.562 1.562 Passed
6 -0.075 94.91 -0.062 -0.062 1.315 1.315 Passed
7 -0.082 94.76 -0.069 -0.069 1.170 1.170 Passed
8 -0.087 94.72 -0.074 -0.074 1.130 1.130 Passed

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Urift check

Test data

Test name:

Bench:

Serial number:

Drift limit [%FS]:

Analyzer
Tag:
SN:

Drift check_7422_20231107_1633
Hubdat

7422

2.00

CO2H/COH

32645795

Pre-test zero/span adjust

Zero pt. [ppm]:

Zero dev. [%FS]:

Test results

Channel:

Pre zero [ppm]:

Pre span [ppm]:

-1.380

-0.000

Cco2
0.000

55486

Date: 11/7/2023

Time / duration:

Operator: Cahya Santika
Manufacturer: AVL Emission
Span pt. [ppm]: 55453
Span dev. [%FS]: 0.000
Stream: 1
Span gas [ppm]: 55450

60000

Range limit [ppm]:

4:33:59 PM / 8h 10m 16s

281024

lterations | Post zero | Post span Dev. zero [ppm] Dev. zero [%FS] | Dev. span [ppm] | Dev. span [%FS] Result
1 0.000 55487 0.000 0.000 1.009 0.002 Passed
2 0.000 55528 0.000 0.000 41.48 0.069 Passed
3 0.000 55584 0.000 0.000 98.09 0.163 Passed
4 0.000 55642 0.000 0.000 156.1 0.260 Passed
5 0.000 55697 0.000 0.000 210.4 0.351 Passed
6 0.000 55738 0.000 0.000 252.3 0.421 Passed
7 0.000 55773 0.000 0.000 286.6 0.478 Passed
8 0.000 55798 0.000 0.000 312.2 0.520 Passed

A test result that is marked as "passed" implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Drift check o

AVL

Test data

Test name: Drift check_7422_20231026_1953

Bench: Hubdat Date: 10/26/2023

Serial number: 7422 Time / duration: 7:53:10 PM/8h 10m 11s

Drift limit [%FS1: 2.00 Operator: Cahya Santika

Analyzer

Tag: CLD i60 lc Manufacturer: AVL Emission

SN: 2781

Pre-test zero/span adjust

Zero pt. [ppm]: 0.000 Span pt. [ppm]: 87.08

Zero dev. [%FS]: 0.000 Span dev. [%FS]: 0.010

Test results

Channel: NO Stream; 2

Pre zero [ppm]: 0.013 Span gas [ppm]: 87.00

Pre span [ppm: 87.09 Range limit [ppm]: 1000

Iterations | Postzero | Postspan Dev. zero [ppm] Dev. zero [%FS] Dev. span [ppm] | Dev. span [%FS] | Result

1 0.007 86.74 -0.006 -0.001 -0.344 -0.034 Passed
2 0.006 86.50 -0.007 -0.001 -0.583 -0.058 Passed
3 0.006 86.48 -0.007 -0.001 -0.603 -0.060 Passed
4 0.007 86.32 -0.006 -0.001 -0.762 -0.076 Passed
5 0.005 86.18 -0.008 -0.001 -0.902 -0.090 Passed
6 0.008 86.13 -0.005 -0.000 -0.957 -0.096 Passed
7 0.008 86.01 -0.005 -0.000 -1.080 -0.108 Passed
8 0.006 85.92 -0.007 -0.001 -1.166 -0.117 Passed

A test result that is marked as "passed” implies that the system has been properly set up and operated and, especially, that all legal requirements for the test and operating gases have
been met. These include, in particular, the accuracy, concentrations and validity of the gas certificates. These properties of the span and operating gases are not checked by the
automated check functions. The responsibility for the use of proper gases lies with the operator of the equipment.

This document is done automatically and is valid without signature.
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Preventive Maintenance Protocol
CVSie0

Customer: HUBDAT
Testbed: R40
Device Type: CVSi60 Sl
Device SN: 11184
Location: Cibitung, Indonesia
DEIGH  11-Sep-23 to 22-Sep-23




AVL Certification No. 1D0012716-202309-LD_EMISS-010-23-01_CVS i60

Issue Date: September 22, 2023
Customer Name: HUBDAT
Location: Cibitung, Indonesia

Certificate of Preventive Maintenance

This is to certify that AVL SEA & AUSTRALIA CO., LTD have completed the preventive maintenance
of following devices.

Device Name Device Serial Number

Cvsieo Sl 11184

During this preventive maintenance, The system verification/quality check have been performed, The
necessary sensors have been checked/calibrated according to maintenance instruction from manufacturer.
For further detail, please refers to maintenance protocol and system verification/quality check results.

il g
-
— Aedodrea iy
Fda. Cabvym Sariun, wess= JLIT00H I s

Service Engineer: Cahya Santika QC Engineer: Chaiyasit Jitsongserm



Preventive Maintenance Protocol CVS i60

Testbed R40
AVL Order No. IDID4175523-00
Customer Order No. IL230530ALN/P
Device Technical Data
Device Type CVSi60 Sl
Device Serial No. 11184
Maintenance Task
Component Description Execution : Status
check clean | adjust | replace
Main Cabinet
bench fans cleaning X done
tube and connector |visual inspection done
heating control function check done
compressed air unit  [spare part done
Power Box
fuse visual inspection X done
electronic board visual inspection X done
CAN input/output unit (CIO)
electronic board |visual inspection X done
Bag Valve Unit (BVU)
electronic board visual inspection X done
valve function check done
Power Distribution Unit (PDU)
DC voltage output |function check X done
Venturi Flap Control (VFC)
control valve visual inspection X done
interface/control function check done
Pump Unit (PU)
filter case X done
sample gas filter o-ring done
filter insert done
maintenance kit X done
sample gas pump -
function check X done
. maintenance kit X done
evacuation gas pump -
function check X done
Gas Connection Unit (GCU)
electronic board visual inspection X done
valve function check done

Service Engineer:

N

Cahya Santika




Preventive Maintenance Protocol CVS i60

Testbed R40
AVL Order No. IDID4175523-00
Customer Order No. IL230530ALN/P
Device Technical Data
Device Type CVSi60 Sl
Device Serial No. 11184
Maintenance Task
Component Description Execution : Status
check clean | adjust | replace
BAG Cabinet
bench fans cleaning n.a.
tube and connector |visual inspection done
sample bag visual inspection done
heating control function check n.a.
Blower
blower housing cleaning X done
blower housing filter |[spare part done
control cabinet filter [spare part done
manual lubrication lubrication grease n.a.
regreasing device X done
automate lubrication |cartridge regreasing done
battery pack done
Booster
booster housing cleaning n.a.
control cabinet filter [spare part n.a.
Dilution Air Filter
coarse filter inspection done
charcoal cartridge inspection done
combined coarse and |. .
. ] inspection done
active charcoal filter
H14-HEPA filter inspection done
tailpipe press. sensor |inspection done
Heat Exchanger (GWK)
fan filter cleaning / replace n.a.
inlet water filter cleaning / replace n.a.
outlet water filter cleaning / replace n.a.
Sensor Calibration Check
temperature sensor |calibration check X done
pressure sensor calibration check X done
MSR Unit
fan filter spare part X done
battery spare part X done
r-r_..,-— [ il

Service Engineer:

L%
L
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Cahya Santika




Preventive Maintenance Protocol CVS i60

Testbed R40

AVL Order No. IDID4175523-00
Customer Order No. IL230530ALN/P
Device Technical Data

Device Type CVSi60 Sl
Device Serial No. 11184

Temperature Check

Content Measured Value Description Status
temp. nozzle 29.9 °C CVS standby, testbed conditions ok
temp. after air filter (A17-BT2) 40.9°C CVS standby, set point : 40°C ok
temp. tunnel inlet (A17-BT1) 47.1°C CVS standby, set point : 47°C ok
temp. heater cabinet top set point : 35°C + 5°C
temp. heater cabinet bottom set point : 35°C £ 5°C
temp. heater bag cabinet 1 set point : 35°C + 5°C
temp. heater bag cabinet 2 set point : 35°C + 5°C
temp. tunnel heater 1/1 set point : 55°C + 5°C
temp. tunnel heater 1/2 set point : 55°C + 5°C
temp. tunnel heater 1/3 set point : 55°C + 5°C
temp. tunnel heater 1/4 set point : 55°C + 5°C
temp. tunnel heater 2/1 set point : 55°C + 5°C
temp. tunnel heater 2/2 set point : 55°C + 5°C
temp. tunnel heater 2/3 set point : 55°C + 5°C
temp. tunnel heater 2/4 set point : 55°C + 5°C
Pressure and Humidity Check

Content Measured Value Description Status
pressure absolute 1006.2 hPa between 900 - 1100 hPa ok
pressure difference .1 hPa between -10 hPa and 200 hPa ok
pressure dilution air filter .2 hPa between -12.5 hPa and 12.5 hPa ok
pressure diff. exhaust -.2hPa between -12.5 hPa and 12.5 hPa ok
humidity 58.9% between 0-90 % ok

e

L%
L

Service Engineer:

Tl

Cahya Santika
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Preventive Maintenance Protocol CVS i60

Testbed R40
AVL Order No. IDID4175S523-00
Customer Order No. IL230530ALN/P

Device Technical Data
Device Type CVSi60 Sl
Device Serial No. 11184

Flow Check MFC1

Demand Actual |Reference| Deviation 10.00
. . . Status
(I/min) | (I/min) [ (I/min) | (%RS)
2.00 2.08 2.01 -3.37| passed |
3.00 3.19 3.04 -4.70| passed 6.00 —e—demand
6.00 6.19 5.99 -3.23| passed actual
9.00 9.24 8.81 -4.65 passed | *%°
. - _= —@— reference
Limit : + 5.0 % Reading Scale 2.00 ~
Polynomial
A0 = AZ= o 1 2 3 4
Al = A3 =

Flow Check MFM?2

Demand | Actual [Reference| Deviation 1.20
. . . Status

(I/min) | (I/min) [ (I/min) | (%RS)

#DIV/0! | #DIV/0!

#DIv/0! | #DIv/o! | 080 o— demand

#DIV/0! | #DIV/0! | 0.60

#DIV/0! | #DIV/O! | (.4

1.00

—&— actual

. - —@— ref
Limit : £ 5.0 % Reading Scale reference

. 0.20
Polynomial
A0 = A2= 0.00
AL = A3 = 1 2 3 4

Flow Check MFM3

Demand [ Actual [Reference| Deviation Status | 1-20
(I/min) | (I/min) [ (I/min) | (%RS)

#DIV/0! | #DIV/0!
#DIV/0! | #DIv/0! | 080 e demand
#DIV/0! | #DIV/0! | 0.60
#DIV/0! | #DIV/O! | (40

1.00

—&— actual

Limit : + 5.0 % Reading Scale —©@— reference

. 0.20
Polynomial
A0 = A2= 0.00
1 2 3 4

Al = A3 =

EEL BERRN b 4 Jri e b T Bl D i e af Bdue ey o Lad ]

FE T | CORSTe=43 B B B iKY 0 C OBl 0 MRS rjj& ety sageatl
i et

(T r 1 4 EDs -0 | DO EN -0 E- G D - i Ra—E S D O a0 ~ 30 Fobs. Cabps Saribs =

Tama meprm
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Service Engineer: Cahya Santika



Preventive Maintenance Protocol CVS i60

Testbed R40
AVL Order No. IDID4175523-00
Customer Order No. IL230530ALN/P
Device Technical Data
Device Type CVSi60 Sl
Device Serial No. 11184
Blower speed and Differential pressure
T CVS flow Blower Speed Differential Pressure
: m>/min RPM hPa
1 1 6450 120.1
2 2 6475 120.1
3 3 6385 120.0
4 4 6365 120.0
5 5 6335 120.0
6 6 6315 120.2
7 7 6300 120.1
8 8 6295 1199
9 9 6295 120.0
10 10 6295 120.1
11 11 6315 120.0
12 12 6375 1199
13 13 6395 120.1
14
15

Criteria : maintain differential pressure at approximate 120 hpa

o oMy ag el
L
= [ kot a0 i
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Service Engineer: Cahya Santika



Preventive Maintenance Protocol CVS i60

Testbed R40
AVL Order No. IDID4175523-00
Customer Order No. IL230530ALN/P
Device Technical Data
Device Type CVSi60 Sl
Device Serial No. 11184
Standard Conditions
Temperature 20.0°C
Pressure 1006.1 hPa
Standby Setting Device Pause Procedure Setting
E unchange D no
[]off relax bags [ yes
pump Clon E not applicable
Q like blower
Operating Function
[~] unchange blower ON/OFF [“1 ok [Inotok [ notapplicable
blower [ off standby [/ ok [ Tnotok [ I notapplicable
E on pause [ ok I lnotok [ !not applicable
purge bag [ ok [ lnotok [ 1notapplicable
Standby Setting Procedure evacuate bag ] ok [ Inotok [ | notapplicable
] all fill bag v ok [ Inotok [ ]not applicable
affected bags (] used bags
(41 never
bag leak check after | always

standby

line leak check after
standby

bag purge after
standby

bag sensor adjust
after standby

il pause->standby

E not applicable

]

[<

| never

1

|| always

I

| | pause->standby
D ot applicable

never

D always

] pause->standby
D not applicable

never

D always

] pause->standby
D not applicable

Service Engineer:

Fobs. Cabvps Tarism

Cahya Santika



Preventive Maintenance Protocol CVS i60

Testbed R40
AVL Order No. IDID4175523-00
Customer Order No. IL230530ALN/P
Device Technical Data
Device Type CVSi60 Sl
Device Serial No. 11184
Total . Last Maintenance Next Maintenance
Component Service Interval  (h)
(h) (h) (h)
CVS 4420 10000 4420 14420
Blower 753 5000 753 5753
Heat Exchanger 0 10000 0 10000
Fill Pump 1349 8000 1349 9349
Evacuation Pump 32 8000 32 8032
Purge Pump 19 8000 19 8019
Air Heater Diesel 546 100000 546 100546

Service Engineer:

L

Lefpn Sanida

Cahya Santika




Extended

Test data

Test name:
CVs:

Serial number:
Operator:

Legislation:

Test results

Line Leak Check

Leak check line_EPA (non-1065) /ECE_11184_20231127_1039

Hubdat
11184
Cahya Santika

EPA (non-1065) /ECE

Date:

Time / duration:

11/27/2023

10:39:57 AM /02m 07s

Sensor | +A10-A0-BP1 +A10-A0-BP2 +A7-BP2

Initial pressure [hPa] -846.5 -846.9 -981.5
Final pressure [hPa] -845.8 -845.8 -980.7
Leak flow [hPa/min] 1.40 2.20 1.40
Result OK OK OK
Stabilization time [s]: 30.0

Measuring time [s]: 30.0

Max. leak rate [hPa/min]: 20.0

Total result: Passed

This document is done automatically and is valid without signature.
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CVS calibration with LFE

Test data

Test name:
Ccvs

Serial number:
Operator:

Legislation:

Calibration device

LFE calibration_EPA (non-1065) /ECE_11184_Venturi4_S10_20231011_1741

Hubdat

11184
Cahya Santika

EPA (non-1065) /ECE

Date:

Time / duration:

AVL

2807

10/11/2023
5:41:00 PM /24m 39s

Tag: LMF Manufacturer: Tetratec
Ser.No. LMF: PHO19 Calibration date:
. LFEO0-50MC02-04FS SN: ; .

Ser.No. LFE: 5331265 C AL039157 Calib. date LFE:

Standard temp. [éCI: 0 Standard press. [hPa]:  1013.25

Venturi data

Serial number nozzle: 4

Flow rate [m3/min]: 6

Evaluation

Average Kv factor: 0.968917

Standard deviation [%];  0.04

Standardized flow 5.94 Max. standard deviation 0.30

[m3/min]: [%]:

Test status: Passed

CVS LFE | Results

Activate| Index | P [hPa] | dP [hPa] | T[éC] Q [m3/min] Q [mol/s] | P ratio Humidity [%] Dew point [éC] Kv
1 1 993.35 | 131.1 23.96 5.584 4,152 0.868 59.7 15.9 0.969017
1 2 990.29 | 128.1 23.88 5.569 4,141 0.871 59.8 16.0 0.969195
1 3 987.32  125.3 23.86 5.547 4.125 0.873 59.8 15.9 0.968314
1 4 984.29 | 122.0 23.84 5.532 4.114 0.876 59.8 16.0 0.968640
1 5 981.35 | 119.0 23.88 5.514 4,100 0.879 59.7 15.9 0.968350
1 6 978.37 | 116.2 23.83 5.504 4,093 0.881 59.8 15.9 0.969567
1 7 975.41 113.2 23.83 5.484 4.078 0.884 59.7 15.9 0.968825
1 8 972.46 @ 110.3 23.76 5.468 4.066 0.887 59.7 15.9 0.968922
1 9 969.35 | 107.0 23.78 5.452 4.054 0.890 59.8 15.9 0.969147
1 10 | 966.46 @ 104.2 23.76 5.436 4,042 0.892 59.8 15.9 0.969190

This document is done automatically and is valid without signature.
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CVS calibration with LFE

Test data

Test name:
Ccvs

Serial number:
Operator:

Legislation:

Calibration device

LFE calibration_EPA (non-1065) /ECE_11184_Venturi3_S10_20231011_1714

Hubdat

11184
Cahya Santika

EPA (non-1065) /ECE

Date:

Time / duration:

AVL

2807

10/11/2023
5:14:03 PM /23m 18s

Tag: LMF Manufacturer: Tetratec
Ser.No. LMF: PHO19 Calibration date: !
. LFEO0-50MC02-04FS SN: ; .

Ser.No. LFE: 5331265 C AL039157 Calib. date LFE:

Standard temp. [éCI: 0 Standard press. [hPa]:  1013.25

Venturi data

Serial number nozzle: 3

Flow rate [m3/min]: 4

Evaluation

Average Kv factor: 0.644052

Standard deviation [%]; 002

Standardized flow 3.95 Max. standard deviation 0.30

[m3/min]: [%]:

Test status: Passed

CVS LFE | Results

Activate| Index | P [hPa] | dP [hPa] | T[éC] Q [m3/min] Q [mol/s] | P ratio Humidity [%] Dew point [éC] Kv
1 1 996.93 | 129.2 23.79 3.725 2.770 0.870 60.2 16.0 0.643902
1 2 993.79 | 125.7 23.77 3.714 2.762 0.874 60.2 16.0 0.644043
1 3 990.92 @ 122.6 23.75 3.704 2.754 0.876 60.2 16.1 0.644142
1 4 987.97 @ 119.5 23.82 3.692 2.745 0.879 60.1 16.1 0.643940
1 5 984.99 | 116.5 23.81 3.681 2.737 0.882 60.1 16.1 0.644037
1 6 981.94 | 113.5 23.82 3.670 2.729 0.884 60.1 16.1 0.644113
1 7 978.86 @ 110.2 23.80 3.658 2.720 0.887 60.1 16.0 0.643939
1 8 975.90 @ 107.6 23.81 3.647 2.712 0.890 60.0 16.1 0.644036
1 9 972.84 | 104.0 23.80 3.637 2.704 0.893 60.0 16.1 0.644153
1 10 | 969.72 @ 101.1 23.83 3.625 2.696 0.896 59.8 16.0 0.644213

This document is done automatically and is valid without signature.
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CVS calibration with LFE

Test data

Test name:
Ccvs

Serial number:
Operator:

Legislation:

Calibration device

LFE calibration_EPA (non-1065) /ECE_11184_Venturi2_S10_20231011_1602

Hubdat

11184
Cahya Santika

EPA (non-1065) /ECE

Date:

Time / duration:

AVL

2807

10/11/2023
4:02:58 PM /42m 18s

Tag: LMF Manufacturer: Tetratec
Ser.No. LMF: PHO19 Calibration date: !
. LFEO0-50MC02-04FS SN: ; .

Ser.No. LFE: 5331265 C AL039157 Calib. date LFE:

Standard temp. [éCI: 0 Standard press. [hPa]:  1013.25

Venturi data

Serial number nozzle: 2

Flow rate [m3/min]: 2

Evaluation

Average Kv factor: 0.321798

Standard deviation [%];  0-08

Standardized flow 1.97 Max. standard deviation 0.30

[m3/min]: [%]:

Test status: Passed

CVS LFE | Results

Activate| Index | P [hPa] | dP [hPa] | T[éC] Q [m3/min] Q [mol/s] | P ratio Humidity [%] Dew point [éC] Kv
1 1 999.68 | 123.3 24.86 1.863 1.385 0.877 60.2 16.7 0.321705
1 2 996.63 | 119.1 24.52 1.861 1.384 0.880 54.1 13.9 0.322141
1 3 993.57 @ 115.7 24.40 1.855 1.379 0.884 55.9 14.7 0.322070
1 4 990.47 1124 24.35 1.848 1.374 0.887 57.8 15.5 0.321817
1 5 987.43 | 108.8 24.37 1.841 1.369 0.890 59.8 16.2 0.321632
1 6 984.37 | 105.6 24.34 1.835 1.365 0.893 60.2 16.4 0.321577
1 7 981.60 102.1 24.32 1.830 1.361 0.896 58.2 15.6 0.321601
1 8 978.67 99.3 24.03 1.829 1.360 0.899 54.0 13.6 0.322122
1 9 975.74 = 96.1 24.07 1.822 1.355 0.902 56.0 14.5 0.321856
1 10 | 972.81 92.8 24.09 1.814 1.349 0.905 58.5 15.5 0.321454

This document is done automatically and is valid without signature.
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CVS calibration with LFE

Test data

Test name:
Ccvs

Serial number:
Operator:

Legislation:

Calibration device

LFE calibration_EPA (non-1065) /ECE_11184_Venturi1_S10_20231011_1523

Hubdat

11184
Cahya Santika

EPA (non-1065) /ECE

Date:

Time / duration:

AVL

2807

10/11/2023
3:23:24 PM /36m 29s

Tag: LMF Manufacturer: Tetratec
Ser.No. LMF: PHO19 Calibration date: !
. LFEO0-50MC02-04FS SN: ; .

Ser.No. LFE: 5331265 C AL039157 Calib. date LFE:

Standard temp. [éCI: 0 Standard press. [hPa]:  1013.25

Venturi data

Serial number nozzle: 1

Flow rate [m3/min]: 1

Evaluation

Average Kv factor: 0.158866

Standard deviation [%];  0-27

Standardized flow 0.97 Max. standard deviation 0.30

[m3/min]: [%]:

Test status: Passed

CVS LFE | Results

Activate| Index | P [hPa] | dP [hPa] | T[éC] Q [m3/min] Q [mol/s] | P ratio Humidity [%] Dew point [éC] Kv
1 1 11001.12 | 120.3 26.10 0.922 0.686 0.880 58.4 16.3 0.159312
1 2 998.29 | 112.6 25.61 0.920 0.684 0.887 54.2 14.6 0.159290
1 3 995.28 @ 108.6 25.43 0.917 0.682 0.891 53.2 14.0 0.159287
1 4 992.20 @ 104.5 25.30 0.914 0.680 0.895 54.8 14.5 0.159175
1 5 989.17 | 100.7 25.24 0.91 0.677 0.898 56.7 15.3 0.159015
1 6 986.26 96.4 25.15 0.907 0.674 0.902 59.1 16.4 0.158795
1 7 983.26 92.6 25.12 0.903 0.672 0.906 59.6 16.6 0.158666
1 8 980.41 88.8 25.09 0.900 0.669 0.909 59.1 16.5 0.158561
1 9 977.61 85.1 24.92 0.898 0.667 0.913 52.5 13.4 0.158528
1 10 | 974.71 81.7 24.76 0.892 0.664 0.916 55.4 14.1 0.158032

This document is done automatically and is valid without signature.
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Bag leak check a

AYL
Test data

Test name: Leak check bag_EPA (non-1065) /ECE_11184_20231011_0924

CVS: Hubdat Date: 10/11/2023

Serial number: 11184 Time / duration: 9:24:12 AM /01m 23s
Operator: Cahya Santika

Legislation: EPA (non-1065) /ECE

Test results

Bag o1 | o2 | 3 | a4 | s 6
Initial pressure [nPa] |~ -852.7  -810.2 -828.9 -852.7 -863.8 -808.4
Final pressure [hPa] | -849.8  -775.3 -825.3 -849.1 -861.7 -768.8

Leak flow [hPa/min] 5.80 69.80 7.20 7.20 4.30 79.20
Result OK OK OK OK OK OK
Stabilization time [s]: 30.0

Measuring time [s]: 30.0

Max. leak rate [hPa/min]: 250.0
Total result: Passed

This document is done automatically and is valid without signature.
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Sensor calibration

AVL

2814

Test data
Test name: Sensor check_EPA (non-1065) /ECE_11184_Press. absolute_S11184_20231010_1035
HCVS Hubdat Date: 10/10/2023
Serial number: 11184 Time / duration: 10:35:28 AM /06m 16s
Operator: Cahya Santika
Legislation: EPA (non-1065) /ECE
Calibration device
Tag: Memocal 2000 Last calibration: 5/29/2023
Serial number: IT1141000158 Calibration valid until: 5/29/2024
Unit; hPa
Test results Actual polynomial
Limit Deviation

Rel. deviation point [%] 2.500 -0.013
Abs. deviation point [hPa] 1.000 0.089
Test state Passed
Coefficient AO -4.91267E+0
Coefficient A1 1.00710E+0
Coefficient A2 0.00000E+0
Coefficient A3 0.00000E+0
Coefficient A4 0.00000E +0
Index Reference [hPa] Reference [hPa] Sensor [hPa] Dev. [hPa] Dev. [%]

1 700.000 700.000 699.912 -0.088 -0.013

2 750.000 750.000 750.022 0.022 0.003

3 800.000 800.000 800.047 0.047 0.006

4 850.000 850.000 850.071 0.071 0.008

5 900.000 900.000 900.089 0.089 0.010

6 950.000 950.000 950.046 0.046 0.005

7 1000.000 1000.000 1000.085 0.085 0.008

8 1025.000 1025.000 1024.981 -0.019 -0.002

9 1050.000 1050.000 1050.000 -0.000 -0.000

10 1100.000 1100.000 1099.959 -0.041 -0.004
This document is done automatically and is valid without signature.
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Sensor calibration =

AVL
Test data
Test name: Sensor check_EPA (non-1065) /ECE_11184_Temp. nozzle_S11184_20231010_1017
HCVS Hubdat Date: 10/10/2023
S erial number: 11184 Time / duration: 10:17:26 AM /05m 40s
Operator: Cahya Santika
Legislation: EPA (non-1065) /ECE

Calibration device

Tag: Memocal 2000 Last calibration: 5/29/2023
Serial number: 111141000158 Calibration valid until: 512912024
Unit; é
Test results Actual polynomial
Limit Deviation

Rel. deviation [% of pt. K] 2.500 -0.042
Abs. deviation point [K] 1.000 -0.158
Test state Passed
Coefficient AO -4.78085E -1
Coefficient A1 1.00587E +0
Coefficient A2 0.00000E +0
Coefficient A3 0.00000E +0
Coefficient A4 0.00000E +0
Index Reference [éC] Reference [K] Sensor [éC] Sensor [K] Dev. [K] Dev. [%]

1 -10.000 263.150 -10.029 263.121 -0.029 -0.011

2 0.000 273.150 -0.053 273.097 -0.053 -0.019

3 10.000 283.150 9.975 283.125 -0.025 -0.009

4 20.000 293.150 20.005 293.155 0.005 0.002

5 40.000 313.150 39.975 313.125 -0.025 -0.008

6 60.000 333.150 59.975 333.125 -0.025 -0.008

7 80.000 353.150 79.993 353.143 -0.007 -0.002

8 100.000 373.150 99.842 372.992 -0.158 -0.042

9 110.000 383.150 109.933 383.083 -0.067 -0.018

10 130.000 403.150 129.943 403.093 -0.057 -0.014

This document is done automatically and is valid without signature.
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CFO Check EU - Tunnel: Otto

MC2

Testcell name

Project EMA
CFO Check EU Test series EMA_Internal DII'*"T"H TIHEE:#T
Overall test data Test result 20231123_1737_CFO Check EU R,
Test version/iVersion 175/1
Validation Test date/time 2023/11/23 17:37:25
CFO device settings Prefill executed No | | Ambient concentrations
Duration NA
G Phase [-] 1 2 3
as name [l C3H8 THC uncorrected  [umol/mol] 1383 1352 1447
Gas bottle number [-] 1
Diluted gas density [kg/m3] 1.968
CFO gas density [kg/m3] 2.003
Gas purity [%] 99.990
CFO device name [-] AVLiCalCFO
CFO kit serial number [-] 6207
CFO firmware version [-] Verl.029
CFO software version [-] NA
Calibration date [yyyymmdd] 20210219
Test results - Bag
Phase [-] 1 2 3
Actual flow (propane) [I/min] 1.117 1.117 1.117
Concentration (expected) [ppm]  614.721 524.119 366.143
Concentration (measured) [ppm]  626.145 534.278 372.225
Mass of injected gas (expected) [g] 11.401 11350 11.354
Mass of injected gas (measured) [g] 11.615 11571 11.544
Gas mass deviation [%] 1.883 1.951 1.672
Limit gas mass deviation (+/-) [%] 3.000 3.000 3.000
Status [-] Passed Passed Passed
iGEM 2 test report 2023/11/23 18:04:08 2/5




Post-Test after Preventive Maintenance

Testbed R40
AVL Order No. IDID4239S23-00
Customer Order No. IL230530ALN/P

Device Technical Data

Device AMA i60 Sl Device HSS i60 Small GO2 |Device CVvSieO0 Sl
Serial No. 7422 Serial No. 2827 Serial No. 11184
Test Date 16-Aug-23

Device condition after Preventive Maintenance

1. AMA i60 7422 install new IPC

2. AMA i60 and CVS i60 update gem software

Status: Problem resolved

1. AMAIi60 & CVSi60 now are able to communincate with whole system

Status: Problem resolved

1. Problem done case by case during upgrade periode

Status: Problem resolved

* SC_1345447 Pre-Filter is not power up, after replaced the TCU now able to operate and only HL1 issue

* SC_1347533 Pump from CVS is always on following CVS cabinet, suggestion from CSC for signal boards

* SC_1347531/3 Error warning is set on MFC/MFM CVSi50 Sn. 11184 solved

* SC_1347818 - EMISSION CLD Control Boards BB1693SP solved

* SC_1343342 AMAI60 SIl CAN Communication Error at 1st run GEM v2.0 R8.1 FID LC & HH solved

* SC_1345491 Error related to MFC/MFM solved

Device operating function after Preventive Maintenance

Quality check regarding to EPA (non-1065)/ECE are completed as below

- ANR check : THC, NOX, NO, CO2, CO H, CO L and 02 is passed.

- Lincheck Multipolynomial : THC, NOX, NO, CO2,COH,COL

- NOx Conveter Check is passed.

- C0O2, CO L, CO H cross sensitivity check.

- Analyzer response time check : THC, NOX, NO, CO2, CO H, CO Land 02 is done.

- Analyzer unit check : THC, NOX, NO, CO2, CO H, CO L and 02 is done.

- Leak check for S1 and S2

- Vacuum leak check

- Drift check all analyzer (THC, NOx, CO2, COH, COL)

|’!!h"_
s .
PA CTEn SAnT s ey e JOT] 0N K0

Service Engineer: Cahya Santik




Exchanged Sparepart during This Maintenance

Testbed R40

AVL Order No. IDID4175523-00

Customer Order No. IL230530ALN/P

Item Item Description AVL Item No. Quantity

1 MAINT. KIT CLD i60 VACUUM PUMP BHO780SP 2
2 MAINTENANCE KIT ANNUAL RAW STREAM BHO830SP 1
3 MAINTENANCE KIT DILLUTION STREAM ANNUAL BH0831SP 1
4 MAINTENANCE KIT AMA 160 PUMP SAMPLE/BYP BHO778SP 3
5 MAINTENANCE KIT ANNUAL HEATED FID 160 BH0824SP 1
6 MAINTENANCE KIT AMA 160/PSSI60 HFID PUMP BH0648SP 1
7 SEALSET DETECTOR FID ANALYZER QA1777SP 1
8 MAINTENANCE KIT COLD FID 160 ANNUAL BH0826SP 1
9 MAINTENANCE KIT HEATED CLD 160 ANNUAL BH0825SP 1
10 CONVERTER CLD FILLING SET HIGH BW1119SP 1
11 MAINTENANCE KIT COLD CLD 160 ANNUAL BH0827SP 1
12 CONVERTER CLD FILLING SET LOW BW1120SP 1
13 MAINT. KIT CVS 160 ANNUAL BH0636SP 1
14 MAINT. KIT CVS 160 PUMP HP0220SP 2
15 O-RING 10.00X2.00 BH1131SP 1
16 FAN GUARD ASSEMBLY 60X60MM PLASTIC BLACK MR1428SP 2
17 MAINTANCE KIT 12 MONTHS PREFILTER G02 BH0793SP 1
18 SEALSET DETECTOR FID ANALYZER QA1777SP 1
19 THERM.TRANSF.COMP FEROTHERM 4 300 DEG. EMO0159SP 1
20 CHINO HN-GRBF1N CAL SA162A099 1
21 DIAPHRAGM HEAD 4- HEAD (100-230 V) MV0568SP 1

s B

L M
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Service Engineer: Cahya Santika



Recommended Sparepart for Next Maintenance

Testbed R40

AVL Order No. IDID4239S23-00

Customer Order No. IL230530ALN/P

Item Item Description AVL Item No. Quantity

1 MAINT. KIT CLD i60 VACUUM PUMP BHO780SP 2
2 MAINTENANCE KIT ANNUAL RAW STREAM BHO830SP 1
3 MAINTENANCE KIT DILLUTION STREAM ANNUAL BH0831SP 1
4 MAINTENANCE KIT AMA 160 PUMP SAMPLE/BYP BHO778SP 3
5 MAINTENANCE KIT ANNUAL HEATED FID 160 BH0824SP 1
6 MAINTENANCE KIT AMA 160/PSSI60 HFID PUMP BH0648SP 1
7 MAINTENANCE KIT COLD FID 160 ANNUAL BH0826SP 1
8 MAINTENANCE KIT HEATED CLD 160 ANNUAL BH0825SP 1
9 CONVERTER CLD FILLING SET HIGH BW1119SP 1
10 MAINTENANCE KIT COLD CLD 160 ANNUAL BH0827SP 1
11 CONVERTER CLD FILLING SET LOW BW1120SP 1
12 MAINT. KIT CVS 160 ANNUAL BH0636SP 1
13 MAINT. KIT CVS 160 PUMP HP0220SP 2
14 O-RING 10.00X2.00 BH1131SP 1
15 FAN GUARD ASSEMBLY 60X60MM PLASTIC BLACK MR1428SP 2
16 MAINTANCE KIT 12 MONTHS PREFILTER G02 BHO0793SP 1
17 THERM.TRANSF.COMP FEROTHERM 4 300 DEG. EMO0159SP 1
18 CHINO HN-GRBF1N Verify onsite reading SA162A099 1
19 GNU 63 Sn. 5765 (04 Mar 21) 1
20 iCAL-CFO Sn.6207 (19 Feb 21) 1
21 LFEO CVS PH019 Sn.533L265 (30 March 21) 1
22 HUMTMP-MF-G12 Sn.409H790 (28 Mar 21) 1
23 Pabs PPTOO01GKKSVB-5017 Sn. 85180 (29 Mar 21) 1
24 Pdiff M1500-DN0028-02-1 Sn. 2049000105 (29 Mar 21) 1
25 Temp WIT-S-PTM8-S0-20100-GB03 Sn.512T020 (29 Mar 21) 1

e
| ——

Service Engineer: - 'I(Zéh-yé.Santii(é. .
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Kalibrierschein / Calibration Certificate

erstelit durch das Kalibripdaboraterium

isiaed by the calibration laboratory

Deutscher Kalibrierdienst
Max-Roth-Skmees |

D-T657! Gaggenau
Dei=schiand

DKD
AVL Emission Test Systems GmbH

0a542
DLE
Kalibrieresichen o
Cafbration mark 2021-03

Gegenstand Gasteiler / Gas divider

Dldprt

Herstoller WL Emnbigions Test Systems GrabH

Masafariuer

Typ GRL &3
Trpr

Fabrilat/arien-Nr, 5TES
Semii rugmiser
Aufrraggetsr Balai Pengujian Laik Jalan
LT

Al agenurmmer BSRORO0
Chviedér' Mo

Anzzhl der Seiten
dag Kalbridrscheines 5

Marmivr 0} pages of Dhe ceviriaan

Anzazhl Seiten Anhang 1
Fumber of sage o the sppendie
0. MAar 2021

Datwm der Kalitriening
[ore of exdvotion

Dieanr  Kallbiievschien  dohomenten  de
matrobghche Bicklihbarksit oo Aationas
Mgl gur Darsfelung dar  Dnkefen 0
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Einbaitanspslam L
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acoadng Io fhe eteynational Syprdem of Uinits
{51

Dit DAkES it Usdnrgeichner der mulitrberalen
Obereinkomman der Eurcgsas so-operstion for
Accreditation |EA) und der imematonal Labora-
tory Accreditabon Cooparstion (ILAC) nur ge-
Eeraeiiigen Aneksnnung der Kalibnerscheine.
T DAKES 5 sipemtory [0 the muilidaleral
GErrements of ihe Fwnpean oo-operntion for
dcrreditmtios [EA) asd of B interotienal
Latrvaisnye Arorralimtinn Cooperetien [FLAL) for
tie mutual reengvition of colbrotion cerhifico-
i

For dip Einhalissg ener angemessenen Fris pur
Wiederbolung der Kilibriereng ist der Bematzer
eeranianflich.

The wifr @ offiged o bowe the DT recol-
arahnd ot appvepniote infensol,
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sunstelienden Kakhvisrlaborabosirms, Kabbrierscheine sird bei Wessuing des 1or e Fralgals Weranhaprefichen b dlaschilk sarh choe Unsersosoll gisg

This sspfmtion orefifinale ey Ao B rEETIVLGRS O Lo bn fulf reoml willy e pecmitins of B seung ideotody. Colbna fion reriooles witf the

Ju pame of f azaroval s pamiibie penios ore sk wbout IignETuTe

Partern der famstedang Firiguta den Labhrisrscheing durs N=graerer
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'[:F i JII//._. ‘r/l QH
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Cel 5l
Sefte 1% K
Page 35 15320000
o104
1. maller iprgigeni e § Ui Lisales Tea
Geritenemie | Oiere isme Grarteilar | Gan divide
Tom f T L]
Riliriergas [ Colibvotéon Grs W%
Verdianurgsshtes | ition stem &1
Safrwane Vervin A s
I Natmibedlngungen | Shredardieed ©ondiioem:
Dinach | Pressue 109225 hPa abs
Tempesans || Tempesature [ 23315 [2r'C)
1 Beaupsrormale | Stendoeds lsed
el | R maltea b
Hirulwber [ Menyfoctueer OH Infuments
[Sprmen B [ Saral mussber i)
Balibrizneche / Calibvation ok S1I82E
Datum der Kaktmiesong f Date of colérasan Apr 2030
Druckbereics | Prédure mnge |0 mbsar abs. - 5500 mbar abs
L=enauighid | Sy H-OL00% of reading [manufactyrer speciication]
Hakbrieriabor soriom f CoAbvalian faboratory Ewrnpascs GmbH

| Eagisirierungimemmer fer Wknds / Crrfioete semier

DS O K L5055 01 01

Fadel! | Mogls!

| mbiloc-L laminar Element [ZEFMCR-V-01)

Heirabelier | Mo foctures

| o imtruments.

Seden M,  Sivigl mumber 1340

Kalbriarteiches | CokBratbion merh TX00ZE4176

nmnduum.f afa o cokbeation ey 2030
_Hm:#h:u.ﬂw-nm:.m fﬂﬂwm RO kP ks in 110 kg sha.
Messunsicharisil f lincertainn -I-.I'-B.E!E‘I'Hﬂ irarastactune spscification]
Kaibrieriabeeaiariun / Cokbeation leborseory FLUKE CALIBRATEON, PHOEMIN

| Rephinenungsnamemer der Urkuade | Certificote nwmber AZUA 158001

Meadeil { Model [melbies L Laminar Bement [REZ-YCR-Y-0)
lerstedar [ Mpauiorung DH Initruments

|5|r|.|.-| 0¥, [ Serial nussber 1341

Wabbitierpeoten ¢ Codlvoton mank A5D0A4081

Egtum der Kalibnerang | Dow of colnation Miyﬁl}

v uekhersics downisan | Gpenstieg grensure downiteem

|A0 kP abs t6 510 W% abs,

Messunsicherie / lincertairy

adeil | Modte! maldn:-| Lisminar Element [188.yTR-V-0)
wrstalled | Rdomufnriurer DO Instnamenis
|Bekrien My, [ Bevial mumber 1075
[@lerieneicken | Calbvation mon 151264141
latum dev Kaltrereg J Doe of cofbratien un 3000
Brutkbiessics downitrean | Oiperating pressure sawmitroom (B33 abs, ta 110 WFa 3bs.
Mesiunscherkeit | Lacermainty +/-0.2% of 1aging imanulaurer spetifcation)

Rafibrieslabovalonum § Cabirtion heboratory

FLUKE CALISRATION, PHOE KX

ibrierunginummer der Urkunde / Ceviificaze Awmier

AZLA 159901
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D542

Seie 35 [
Fuge 3/5 111%2-01-00
Hr1-a

&, Kalibrerverfshren | Colbrotian procedure

Wor det Kaliorerung warde der Gasteler 12 Stunden user Laboebedingungen gelagert, sinochiieRich sine Stunds im
eingeschafieten Zustand Im Labor (Akklimatienirg]. Der Messsufoas und der Gasteiler wurden auf Dicktheit gepeift.
Vor dem Stan der Meswerterfasiung wurde der komplette Gasweg mit dem entsprechenden Messgas misdastens 10
Mireien gespdl. Die Messwerte wurden, nach einer Stabillsierungszeit von jewels mindestens 70 Sshunden armittelt.
The Mussaed betrug 35 - 80 Sekunden je burchflusswert. Die Durchilusimessungen (a5 fosnd, &5 left) erfolgen mit siner
Sofuwiere e den Gasteller Lnd das Kalibrizrnormal ensteuert. Das Ausiesen der Durchilwswerts erfolgt mitels speriel

dafir wom Kalibeiernaral vorgesehesen Belehlen. E5 werden sachoinander die einzeinem Diserdurchfiisse
pEmEsTEm

#rioe to colibralion, the gas disider wes stored for 12 howrs ot fabevatory canditions, includieg ane hour switched o i
ihe fabermtony focclimatization). The tes setup and ihe gos divider were fested for Pphives, Befors slaching e
megsurement, the compiiete gos path was purged with the eavrespovding sample gos for ot least I8 mimtes. The
megsured walies were determined affer o stohivration tme of of legst 70 seconds, The merimng fime wes 35 - 40
seconds per flow value, The flow messurements (o3 fosnd. as fefil ove more infing o software thet controls the pos
diwider pnd the calbration stondord, The reno-out of the fow voluss i done ssing specal commands privaded by the
caiibro o stoncand. The i meezie lows ore measured one ofter the ather,

Beschrediiung der Messsirecke:

Gamersogung - ruckiegles - Gasteller Eingang/ausang - Kalibremarmal - Atssugung
Chescription of the measuring sefup:

Ges supply - Pressure regulator - gos divder isput/output - Cofbra o stowolkard - siction

5. Messraumbedingungen | Meorerement reom coadithans

Gt Place D-E5T1 Gaggenau
Deituchland
Raumtemparabar / Room [empersiue 25T
Barometenivuad [/ Sororneiric Gressue 10001 hPa abs
Lubtfeuchtighel / Al Fumidity RLE

6. Messansicherhelt [ Uincertainties of messurement

valumenstramy flow AR ML
Umgebangstemperatur / Al feithperature +/-0.3K
Luftdinack § Armasphevis pressure 4/-0n5h
Luftfeuhigesit § Al bumidity +-2.0% 1 F

Angegaben (5t dip sreeiterie Messuasicherhelt, die sich aus der Standardmessunsicherneit durch Mutiphlatan mit
dem Erweierungsfaktor & = ¥ prgibt. Der Wert der Massgrodie Begt mit einer ‘Wahischeinlichieit ven 95% im
rugeardneten Werieimervall,

Given M the Exévded wncerimioly, which i colowimted from the shandang wagerigindy by muitiplicopios with bhe
ewtengion faclo k= 2 e wrive of the eosured vorkable it in Hmmrtmnﬂlnpnhhrm'qrmhusﬂmnm
of AR

Fi: FP_475_&_iCaibrisrschein_Gasoler Seieage 1%
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Sehe 45 g
Page IS HAST-pI-00
BT

7. Messergebnisse as found |/ Measurement resulls o1 found

Gastrder Kaliriermesspunite | Gos divider colibrated cetpans
Setpaint 3: inlet pressure 3200 mibar abs,

Verwendete Abiroungen |/ List of shbrewiotion

0y Yolumendurchifuss Standard [Der Durchiiusswart kanim bei yerdedenten Bedingangen varm Mesowert
alrmechen)

Vefume flow stoedard (the fow value moy wennte from the mensuved volur under changed conditions).
B EIWu:hdanuII!MH:hwrufﬁudhmrrHﬂm pressune (Reodiag)
e Agsgangudreck des Gasteilers {Ahlesewert) / Gos dhider sutpur presiors [Heading)
Rotip Durchfussverhditniss bazogen aif Dlse 1 = D/D1 7 Flaw-Rabio relafed fo Nodeke § = On/Dx

Engangsmesswerte / a5 found
Calibration Setpolnt 3
G0 noazle
i B P anm Poosur | Cescmeny Ratio
mbvir abs. | mbarabs | mifmin
3155.10 1500.00 52.50 104
159,00 150020 105,75 2.4
3 155 50 1500.10 1100 2.03
[ 31557 L6032 dF.50 B,Li
§ 315960 150030 ES3.E0 16.27
[ 3189.10 | 150000 | 171604 3769 ]

Die armittelten Messwerte sind nur wahvend des Zeitpunktes der Uberprifung und Kir das kallrierte Gerds pliltig.
The mrasured walues determined ove vl for the mipwend of Ehe vakdlalion cad the cobbreted device aniy.

Fil: PP_A0 8 albrimmschein_Gasteller Sene/Page 45




(L
e 55 f-K-
Poge 51 TL152: 00400
iirs EHE]
B. Messergebelase o heft | Mesturement results as lefl

Gasteller Ksbbriermesspuside | Gos divider cofBrofed selpoints
setpaint 3: inlet pressare 3200 mat abs

Warsendete Mkiireungen [ [iel of obbreviation

O yniniwe  Folumendurchfivas Stendard |Der Durchfussaet kann e verdndemen Bedingungan vom Messwert

abwmicken)
Vinurme fiow stendard (i fow value maoy deviate from tie meosured volue under chonped comgifiom|.
| Jre. Finpangsdruck des Gastefers (Ablssawart) / Go dider impul presioe (Rpading)
P moan Ausgargsdruck des Gastelers |Ablesewe ) / Gas divider output pressere (Reading)
Bt Durchdlussvarhdltniss bepogen aul Dide 1= DafD1 | Fow -Ralio rdated do Mazele 1 = Owf0d
Ausgangsmesvaerie f os deft
Calibration Setpoint 3
GO norrie
AimbEr Bgom P o i FyS— Ratla
_mbarabs, | mlfmia
1 31599.20 1500.10 52.47 100
1 3188.40 150020 105.71 10
3 31153.50 149580 21018 &0%
q F19E.60 1500 10 47553 813
5 119540 1500.10 55345 16.2E
B Z19E.60 1500.10 1714.95 EFN

e ermittelten Mossweto sind nur wihrend dSes Teitpunktes der Ubarprifung urd fir dag kalibrene Goras gihig.
The measered wlues determined ane woid for the moment of the wa¥detion and the cobbrated dewioe oaly.

s## Pnde des Kalbrisrpertifhkates f End of coMbration centificate #5#
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iy Pl kst farmorn s fer ol (i e g (W) i thae 3 oy dmprrchi 59 BAR gair Frpe. phe ks fopian for stie gures are iy dffernt
i ity by Lb devioe Justiar infemention oan b found & th e
Calbration Satpoied 3: Inlet prassire §200 mbar abs__
Wil pring- wRrUnRALL- Miyperiiming -
e Fatiar fmkizy g Mie- | fabiosie Gardi | pasgEmesing
L pargEEETer b Bflglerung | ured Andiefererg

§
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Kalibrierschein / Calibration Certificate S,

DAkkS
erstellt durch das Kalibriarlaboratorium “Qf,"?-f‘?'-“' "':5?-'-_ ——
ssued by the calibration laboratory Pre

Deutscher Kalibrierdienst DKD
AVL Emission Test Systems GmbH

Maz Roth-Shasss 1
D-TE5T1 Capyenau 0045
Datachland s
O
Kalibrierzeichen 1320000
Colibration mark -0z
egenstand RO Checker Digser  Malbrierschtin  doiumenbert  dis
Dlrct mitrolngische  Ehcdihrberkelt a6 nationsie
Mosmale jur DarsteBung dev  Embhelen =
Hersielas AL Emission Test Systoms GrbH Obsreinsimmamg mvt  dem  intemetionsies
e S Einhnitermyatem (499,
This cobbrotion certificote documents  phe
Ty CAL-CRD memalogied) Iroceatadty o motiosal Segsglorgs,
T which recize he i B emreeal
augarding fo the Wtematonel Spstem of Uity
Fabrikat/Serien-8ir, 6207 {5
Drript e

Die DARES it Uintarasickees dir meultilabers by
Oberminkommen der furopean o apergton far
Aufiraggeber Balai Pengufian Laik jalan Accrediation [EA) und der internationsl Libors-
Lty Wry Accreditation Cooperatian [WAL] zur i
Renagitigen Anerkennung der Kalisrarscheins
Auftraginummer 53003551 Fie DAKRS s sipoolory to che mulnlotsn

ey e, Fgreemends of the Eurgpean oo-coenanon e
Accreditation [LA] and of fee daferngdtional
Anzahl der Seiten lahorotony Acerediodion Conmeranos (ALAC) for
des Kalibrierschenes 5 i mulval recogeition o relibration cemificn
Mamier of pages of the certienie oy,
Fir die Einhaltung oiner angemessecan Frist qur
Winderhalung der Kabbrierung ist der Senumee
#oran Peoatich.
The user & oliged o have the ofyect revol
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Gerstename ) Device Wome

CFO Crackar
Typ Jf Type ICAL-CRO
Kelirsrgas | Covibrotion Gay CIHRIS
Durcaflussbrereich |/ Fiow Ronge 0 283- 1 S irmi
Soltwsne Yorsian Lo
2. Warmbedingungen / Stondordized Conditions
Druch f Pressure 1013.3% hi#a abs.
Temperaia [ 29315 [}
1 Besupsnormale § Stonckerd Lised
IHHL'!'I.I'MWH mnkorl ATOOK
Hersinter [ Movutortuner [ I ienenia
Serien fr. [ Serial peenber 10
Ealibtiryeichen § Cakbvation mark 5134R7
| sty der Xalibrierang / Dete of rodbration Aug 2010

|Druckbereich | Presiure romge

O ek @b, - 5500 mbar ahe

CGenaulghedt [ Accurary

+-{l 0% of reading {manufadurer specificaticn)

Ealibierlaboratonium § Calfvotan
Arginrierungsmummer der Urkunde § Cernficale numner

Eurnpascal GmbH
CiAkkS O-E-15055-01-00

| e koL Lemmar Element {2E2-4CR-v-0)
[Hersieller ¢ Momufocrurer DH Instraments

Sarien Nr. [/ Serial Awmber 3270

Eakbtiereichen § Calteatioen meark J-:I_".-l:l:lﬂ.l.'l.il_'i

[iatum der Kalibrienang J Dt of coiibration Sep 2030

Drusckibeieah downstream | g presiere gowesiream R0 ks abs. to 120 kPa abr

Heswmaitherken [ Uncetainty +/-0.2% of reading {manufdctirer specificabion)
Eikbrtieriaborscrium § CalBvatia i miony FLUKE CALIMHATION, FHOERD

{Regivrierungsnammaes dor Urkusts J Cavnificate numibsr Jaais 155001
fhdoedell | ool mikloc-L laminar Elesent (1E5-WER-V-0)
[Heraeler [ Moo turer DOH Instrumments
Serien N | Serind mormbes j BT
Hilibriereeichen / Caliration mank 150025057
Datum des kal J Dt rf eanBrafian Eop 20M0
Druchberioh downstream / Opensfing pressare oweshnram A0 kPaabs ta 110 kP abe
Mespansicherkod [ Uncertainty ]:-.f-ﬂ-il of reading (manufacturer speeification)
nuhmwuwlum.fcnmmw [FLsE caUBRATION, PHOSNIX
EriEr mer der Uirkunsds Aurniser [a2La 155001
[Mieden [ hieas moislor L aenimar Element (104 VER V-0
Hermeler | Mongoctuney O Instrisments
Serhen Ni_{ Seripl mamber [aas7
Ealibriersechen F Colibration rmark 1S000SE354
Datiim dée Ealibr 7 Date of canbration Sep 2000

Druchbeirich downslieam | Rerating pressus doweslream

B ke abs to 110 kP& abni

[essmiicharkes ¢ Uncertabary

-0 28 o ruading imanulaciuner specifaion)

[ ealibwberta bearannrium § Cabeaiion lnbamony

FLURE ©ALIBSA TIOM, BHIOE RN

| Ragintriprnpinummer der Uiunds § Cemlfiate nunniie 21 165801
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4. Kalibrienverabren / Calfbrotion procedure

Var der Kalibeieneng wirde der £F0 12 Stunden unter Laborbadingungsn gelagert, minichiiellich siner Stande im
elngeschalieten Zustand im Labor [Bkklimatisierung). Der Mossaudbau und der CFD wisrden auf Dichthelt geprift. Var
dem Start der Messwerterfassung wurde der kompleits Gasweg mit dem sntsgrechender Messgas mindestens 10
Miruten gespdtt. Die Messwerte wurten nach einer Stabilisirungsrsit von jewails mindestens 70 Sekunden armittelt,
Die Messzeit betrug 35 - 40 Selunden j& Durchflusswert. Ole Durchflutsressurgen (s found, as left] edolgten ma
einer Software die den CFO wnd das Kalibrisrnormal ansteusste. Das Auslesan der Durchflusswete srfolgte mittols

spediell dafiir vom Kelibriernarmal vargesshensn Befehlen, Es wurden nachsnasder die eingeinen Disendurchfisse
EOMESSET,

Frior ro covbrofion, the OO was stared for 12 hewrs at ieberatary conditians, including ane our Siwitched o in the
fobargtony (eecimaremiion) The test setup and the CFO were leshed for Dghiness, Befare siorfing thr megsurement,
the complele gas poth was purged with the corresponoing ampie gas for of leost 10 minutes. e meaueed soiues
were determined after o stedilivetion teme of of feest PO seconds, The measwring time was 35 - 40 secandgs per fow
watlirg, The flow meosurements (o5 foungd, o3 lefe) ore anade vsimg @ softwaore that contrals the CFO and the colibrotion
stawdard. The read-out of the fow values is done using speciol commarnds prondded By the colbeation ofeaderd, The
indiwdun! norele flows ane mearured ane gfter the e

Beschreibung der Messsirecke:

Gawersorgung - Oruckregler - CFO Eingangfusgang - Kafibriernormal - bsaugung
Dewcription of the meoswing selup.

Gias supply - Pressure ragulator - CFD inpat/output - Colibeation standavd - suction

5. Messraumbedingungen [ Megsuremend room conditions

Ot ) Ploce =651 Gaggera
Deutschiand
Raurntermperatus | Rean temperaiore ILE"C
Harpmeterdnack [/ Berometnc pressare 1080.1 ka abs,
Luffieuchtipkeit / i humigity 1%

6. Messunsicherbelt § Uncenaities of measurement

Wolamenstromy Flow of - ERN v M
Lirrgebungstemparatur | Air fempereiure +H-0U
Luftdruck | Armroiphent pressive +=0L5hPa
Lirftfeuchtighorit [ ddr iy #-LOH1F,

Anpegeben Bl dis erweitere Messunsicheshelt, ohe sich aus der Stascaedoussensicheheit daigh Multiplikation mit
dem Erweiterungsfaktor & = 7 ergibt. Der Wert der Messprdille liegt mit einer ‘Wahrscheinfichkeit von 95%
pugeardneten Wertaintersall

Given (5 i eefended wacertaiely, which i5 caltulated from the stoncond waseshminty by maliplicotion witk (e
Extension factar k = 2, The vilue of the measwved voriable i in the corgsponding interen) of values with o probabulity
of 95%.

File: PP_426_3 Kallorisrschein (50 S/ Pt 45
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7. Messergebnisse a8 found [ Measurement results as flowad
Verwendete Abkiriungen / List of ebbreviation
set Elmgestelier CFO Durchfliss / Adusied CEO flow
L+ Durchdlums {Anpsige OFO) | flow [CRC dispioy)
T CFO Hlock Temparatur {(Anpelge CFO) / OFO Black temparature (CFO dispioy)
¥ st der k-fakior | iy the k-foctor
P (R it der CFO Eingangsdnick [Anzelge CFO] [/ i the CFD Input pressore [CFO disploy)
B ist der CFO Ausgangsdruci (Anzeige CFO| / ir the CFO output pressure [CFD izl
Shel Steligrofe Regetventil (Anieige CFO) / regusition size of contral vaive (CFC display)

Deviotion "s found” ; Abweichung as found , / Bevigtion o8 fownd = [, qe 0, 5 -0)"000

Auslesen der Koetfizlenten aus CFD [ Bead the Coefficients from CFO -

Mozele 1 Palynamialk:

=1 294 S0E 00} L GIOGEE-011"x+ -6 T5TS6E-02| "4 24{1 48361 D257 341 ESI4BE- 031 4+{1. J8000F-05 x5
Mosxle 2 Polynomial:
I"—ﬂD?Eﬁi'rﬁl'l*I.!.FMH-UJ,]'HH;-I.IIBTE-{'H'I*I!{I.ES.ITIE-GII“H"EﬂG.{EU!BE—D]I'I:-‘MI’!.EE‘BI"E i [ e
Nomle 1+2 Polymomial:

Fe{4 001 EELH J-'l‘miE-ﬂH'HHEmf-ﬁl]‘x“H-3-.EBME-I;IEP--a+|:|_;qTa1E-ua|-w.|.|.5‘;m_m|v,ﬁrJ
wiere v i5 the k-foctar and ¥ & the prossure in ber abs

Range M1 [slm]; i.1818 fis] Q4TI
Range N2 [sim]: 04794 10 1.101%
Ramge  M1+2 [sim]; 1.1019 1o 1.5813
Pressure Sanfor intermal Polynomilal: offset: -0 coafficient: 1
Regression analysis
CFO Criterial Limits
al Lo0a71 08B <= al <= 1.02
Jamingal-1] + a0| 1. 06481 £15.7
SEE (15848 <3114
[ 100005 =099
Deviotior
Sep Lot Qoo Qy Too B o m Potas | found ,
sim smim smim K bar ko % of
] 01818 18176 1824 EFTET 22502 108 79 026
i (L3545 25480 255,15 128 28 EN ] 11233 022
i EFET] 327.82 32835 EFCET dos2s | 11576 .15
4 fL40is 400,84 407, 14 2812 18373 11511 .07
| 5 i.4781 474,19 47477 2806 25125 13241 0.1
i 05471 £47.19 547160 12800 20107 12561 0.o7
7 6202 B0, 05 G20 45 32799 1.2825 12874 L%
] [T 693, 14 [EEN ] 327,59 1.6642 13179 0.01
[ 0. 7661 66,31 TS F2E0d 40405 13479 -(L.0d
10 [EET] 235 48 336,87 12eo8 d4155 13773 L7
14 | og1m #12.33 111, 68 328.11 4.7878 140.61 067 *
12 | 09855 | oBtas | 9m4s4 | Iomis | Siepd | rades 0.05
13 10585 I058.63 15753 32515 55314 Td6 25 018
14 11316 1131.73 1129 81 32820 | 41575 145.58 .17
15 1" 33047 | 120471 | 120257 | 32849 | 44178 151,69 018
16 1.27FF 1277 78 127537 478 15 4.6778 15438 {19
17 | 13508 | 1vso81 | 134845 12409 48171 156.98 017
18 14238 142388 142150 32504 5 1955 15958 F¥E
19 14969 14495 91 T4Ed, 36 2380 54547 16214 {1 i
E] 15700 1570.58 156836 12803 4,571 16229 .14

Fle: M 426_3 Kabbrwrschen_CFO Ceila/Page 4%
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B, Messergebnlsse as left [ Meosurement results &f feft

verwendeie Abilirmungen / List of ebbreviation

gimpesteliter CFO Duwchifuss [ Adjusted OFD fow
Durchfiuss [Anteige CRO) f fow [ICAQ dipiay)

CFO Mok Temparatur [Gnaege CFO )/ CFO bibck femyerature (CF0 iamioy)
Ist der k-fakbod § i the k-focrar

it der CFO Eingangsdruck (Anselge CRO) fis the CFOD npunt pressure (R0 disploy)

(519

oE
2115240100

202102

k1 der CFD Ausgargsdruck (&nreige OFD) J 05 dhe OFO owbpet pressure [CFC dispioy)
Stollgrifie Regelventil |Anzeipe CFO| [ reguattion size of contral weve (CFD display)
Abweichuing ad left , f Devimhion os left = (L oy O o -1)"100

Aunbesen dor Koeffizienten aus CFO / Bead the Cosfficients from CF0

Morrle 1 Palynomial

Wl 1 JOEGEE +00)+{ 1. GA385E - 01 | x| L ES5T IE- 02 1+{ LASS I1 £-02) " i 3+ -1 DB E 03] "w "+ [ L SEHE-D5 1" *5

Maozzle 2 Palynomial:

i1, L2900+ 208 GSE-01 ] *e - T S PTSE-0l) w14 1S AB AR E-02) *oc B+ -1 S05IDE-03 ) w4+ {6 1 S6HIE D545

Nogke 142 Polymamial:

F={3 BT EHD0H L UG 2 L+00) *a s -4, BOTESE-01) "% " 2+{5. 351 FOE-02 "3+ LOLSSBE D) W 4+{4 J00S0E 04" 5

wihere ¥ A i k-flactar mag s is the pressung [n Bar mbs

Range N1 [slmi: 0.1823 to 04734
Range N2 [shm): 04754 to 11057
Range N1+l [sim]: 1.1007 o 15801
Pressure Sensor invernal Polynomial; affset: -0.33 coefficient: 1
Begression anslysis
CFO Criteria Limits
al [ 098 <=al <= 102
|xmin{al-1} + a0j 011267 <15.1
ST 0.10585 <301
R 120000 »=0.99
Devition
L] T
Step Q erg Lr ¥ 0 P oros B oiyan a3 beft |
st sl gmim K bar iPo % of
1 01523 182,30 182.19 37853 22502 104,04 008
F 07555 255,88 255.84 32548 3. 1265 11257 [
i 23204 29,28 129.50 378,29 39857 LI6.01 0.07
L 04030 40242 403.11 338100 4, 8576 119.35 207
[ 0.4 756 475,66 477.00 327.97 25418 12263 007
[ 0.5507 550,11 550,45 32748 2.8212 125 57 0.06
? | 06237 | 666 624.0] 32787 33043 108,34 .08
8 06573 E97.21 E57.51 32797 3 6848 132.01 0.0d
3 07708 | 7roar | rii0 | azvew 40644 135,00 004
i O.B48 4430 B44.6 X0 4.4423 13795 [
1 0.9180 §17.94 318 28 3291 4.8194 140 54 003
1! 0. 8916 _Bg1.48 #9180 ERLN L 5185 14369 403
13 | toes: | oeso0 | 10es3 | 3aed0 | s.ses 146 48 .03
14 1 T08r | i0sasd | 113909 | 30827 | ei8% | ii5ia 0.03
15 1.2123 121241 | 121285 328.20 4450} 151,56 .04
16 12858 126598 | 13630 | d781s 4737 | 15442 004
17 13598 1350.56 1355.85 TR 40760 | 15727 0.0z
18 1.44340 1432 497 143,60 3re03 5. 2359 155,85 0.
19 | 15065 | 150640 | 150708 | 32800 | S.aoec 16245 .04
20 1.580] 1506.57 | 1506, 32802 54974 162.44 [.03

= * Ende des KalBrierzertifiates f Eng af cokbrobian certifiomie ==

File- PP_471_1_Nalibwerschein CFO




Hiﬂli'tll'ieria bﬂfﬂ
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Instruments s
b _,_-_'_
o ¥ = /
Kalibrierschein / Calibration Certificate SO0 (({ DAKKs
Mitglied im < et
Member of the
Deutschen Kalibrierdienst DKD
21558
rsg0.61.00
2 . i 1
Hﬂltb:;ﬂrsch:;;a " Kalibrierzeichen
Calib i Calibration mark 2021-04
Gegenstand Laminar Flow Elemant with CVS PH019  Dieser Kalibriarschein dokumentert die
Dbjec mietrologische Rickfihnng auf nationale
MNormale zur Darstellung der Einheiten in
Hersteller TetraTec Instruments GmbH Utersinstimmung mit dem Intamationalen
Manyufaciurer Elirheftansystam (51),
Der DAKES st Untarzeichner der rrultitateralan
Tvp S0MC02-04-F5 Ubarsinkomman dar Europaan co-operation for
Type Accroditation (EA) und dar ntsmational Labora-
tony Acorediiation Cooperation (ILAC) wur ge-
Fabrikat/Serlen-Nr. 5331265 genssaitgan Ansrkennung der Kalibrerscheine,
Savial rumibsr LFED Flr diz Einhaltung einer angemessenen Fris! zur
Wiaderhalung des Kalibrienng ist der Benutoer
wiaranhwarilich
Thiz cafibration cerificate documends tha
Auftraggaber AVL Emission Test Systems GmbH g .
i 41480 Neuss matmfugc-.al trecasbilify fo national standard's,
wiich realize ihe units of maasuremen
Auftragsnummer PS80 according fo the infemational Syslem of Units
Order No. Sk
Thi DAKKS [5 signatory 1o the mulhiaters/
Anzahl dar Sailen des Kalibrisrscheings 4 agreaments of fha Ewropsan co-aparaiion for
Number of pages of the certificare Accreditation (EA| and of the Infemational
: Laboratory Acereditalion Cooparalion (TLAC) for
m L @mmung 30.04.2021 ¥he mutual recognition of caltvation certiicaies
o The user is obiged to have the ohject

recalibraled &t appropriale intervals
Déesar Kaltbrierschein dart nur vollslingly und urverinder welerverbrellel werden. Ausrige cder Anderngen bedUrfen der Ganahmigung
des aussiabenden Kalbrariaboratorums, Kelibrarscheine ofne Uiniemchift haben keine Goftighen.
This calbvation cartificals may nof b reproduced ofher than in ful axcep! wilf ihe peymission of Me Eswng lsbomiory, Calbrabon
cartifcaies withou! signalune ae naf vaiid,

Ausstellungsdabum Slefly, Lallar des Kalibriaraboratonums Boarboitar
Issue Data Dapily Head of the callbvalion laborafory Parson in charga
30.04.2021 Dr. Marc Piischau Dipl.-Ing. (FH) Peter Kienzle
A % 72
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Page - english version -

Calibration item

Laminar Flow Element with CVS PHO19

Typa 50MCO2-04-FS

Manufacturer TetraTec Insfruments GmbH

Serial numbar 533265

Range 0. 13 m"min

Accuracy 1 %OR in the range 1.4 io 13 m"min

Meothod of calibration
The calibration was camed out according to the internal calibration procedure V2 100: laminar fiow elemant in

Suction mode.
Depending on the pressure drop across the laminar flow element, a characteristic curve for calculating the flow

values is determined or this characterlstic curve is verified.

Medum Al atmospheric

Calculation methad Density. real gas calculation for air (CIPM)

Setup: atmosphare - unit under fest - calibration standard - throttie valve - vacuum pump

Maasuremeant conditions
The calibration set-up was leak-proofed before calibration.

The calibration object was energized about 30 min before the calibration. Bafore taking measurements the
calibration objec did run about 10 min at max. flow, Measuremenls were taken at least 2 min after changing the
flow. The calibration was performed after an adequate of thermal accomodation of the unit under kest (uut) in the

laboratory. The testing lime at each measurement poinl was 60 s,

Environmental data
Alr Pressure: (0582 £ 1,0) mbar, Temperature: (23,0 £ 0.5)°C, Arr Humidity: (24,8 + 3.0) % rH

Maasuremant uncertainty
The measurement uncertainty i specified as extended meaasurement uncertainty, sesulting from the standard
measurement uncertainty by multiplication with factor k = 2 and includes the uncertainty of the reference and the

method of calibration. It was determined according to EA-4/02 M:2013. The value of the result will be within tho
associated mnterval with a probability of 85 %. A part for the long-term stability of the device s nol included,

TetraTec Instruments GmbH - Gewerbestrasse 8 - 71144 Steinenbronn - Germany File: CALD92433
Tl +407157/53870 - Fax +407157/538710 - www.letratec. de - infoi@tetralec.de DWAZ000 VO 100 ROO
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Results
Absolute pressure PAp, temperature Tp and humidity Hp were taken at the inlet of the unit under tast

Qs Qe  PAp To He  FOp ABw MU
mYmin %eR  mYmin

m¥min  m¥min hPa - % hPa

0,000 0,000 o585 2200 274 Q.00

1,397 1208 @53 23,00 274 251 0,001 0,08 00037

2773 27T4  0spq 2209 27.3 502 0,001 0,03 00073
g.001 002 0011

4,130 4131 0577 2282 2713 153

5,458 5458 ©O5T5 2207 2r4 10,03 0001 002 005

6,720 6710 9571 2204 274 1244 0001 001 0018
8.086 4081 0568 2280 275 1508 -0.005 006 0022
8312 8306 0565 2288 278 1749 0,006 -0.06 0025
10,583 10,578 9560 22,81 21T 2003 0,005 005 0028
11,815 11,813 0556 2286 2TT 2255 0,002 002 0,031
12,996  13.000 9552 2287 278 2500 0,004 0,03 0.034
Identifler and Reference Standards
Qs SHandard volume fiow of the reference for the following standard conditions:
absolute static presswere; 1013,25 mbar, temperature: 0,00 "C, humidity: 0,0 % H
Q Air, TGZ Turbinenrad-Gaszshlar G1000, SerMo; 3400774487
Qp Standard volume flow of the unit under test
Fdp  Absolule Pressure
Te Tarm parature
Hp Relative Humidity
PDp  Differential pressune
ABW  Difference Qp - Qs absolute and in percent of reading
MU Extended measurement uncertainty
File: CALOS2433
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Graphical representation

deviation of measured valua in % of reading over range

1,00 -

e * daviation %ok

0.&

0440

0,20 ]

0,00 ! : ¥ ] & ; e ; ¥ .
oo 2.000 4,000 8,000 soo0 " 10000 12,000

wvolume flow in mYmin

Adjusiments
The stared polynomial coefficients of the sensor were not changed in the calibration-unit

The following coefficients are stored:

S54000=0

54006=3

54011=+1 DB29965E +00
S4012=8 T238072E-02

5401 3=+8 4T45162E-03
S54020=+4 000D000E-04
S4021=+4 DOODOD0E +00
S4022=5N: 533L265 CALO30157

*** and of calibration carificate =

TetraTec Instruments GmbH - Gewerbestrasse 8 + 71144 Steinenbeonn - Garmany File: CALDB2433
Tel +487157/53870 - Fax +497157/538710 - www.letratec.de - info@tatratec.de DAZ000 V2100 ROO
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Kalibrierschein / Calibration Certificate % ( DAKKS
o
Miiglied im W i
Member of the
Deutschen Kalibrierdienst DKD
21540
O-K -

faliiarachedn Kallbrierzeichen
Calibration cerfificate Calibration mark 2021-04
Gegenstand Humidity sensor in CVS-calibratlon-unit  Dieser Kalibrierschain dokumentiart die
Otyect FHO18 ratralogischa Rickfihning sl ralionss

Marmale zur Darstallung der Embeilen in
Herstelier TetraTec Instruments GmbH Uhersinstimmung mit dem Intermationalen
Manufaciurer Einheitensystern (5],

Cwr DAkKS ist Linterzeschnar der muttilateralen
Typ HUMTMP-MF-G12 Uberenkommen der Ewropean co-oparation for
Typa Accraditation (EA) und der Intemational L abora-

tory Accreddation Cooperation (ILAC) zur ge-

Fabrikat'Seren-Nr.  409HT30

gensestigen Anerkennung der Kalibrisrschaine.
o Hum Fir dia Einhalfung einer angemessenan Frist zur
Wiaderholung der Kabrinmng ist der Banutzer
veranbaonlich.
Aufiragpeber AVL Emission Test Systems GmbH EHiE EARNINAD Caricany docents e
i piriphnsie ye metralogical traceability fo nabonal standards,
wilch raalize the s of measurameni
Aufragsnummer PS940 according fo the Infermational System of Linits
Orcter Nes (54
Tha DAk S is signafory b ihe militamal
Anzahl der Sesten des Kalbrierscheines 3 agreamants of the Evropaan co-operabion for
MNumbar of pages of the centifica Accreditation [EA) and of the Infernational
Datum der Kalibrierung 28.04.2021 SO e oo (£ AG) ke
g i fhe mutual recognition of calibration camicates.
The user is obliged fo have the ooject
recalbrated af appropriale indervals.

Dvegar Kalibnernschen das nur volstAndig und unver@nder wellsrvarhrahel wardan Auszige nder Ardesungen bediirhn der Crarshimigung
des aussialienden Kafibriefaborsioniums. Kalibismscheing ohse Unierschrft haben ke Goigkeit

This caiihrafon canficats may no! be mproduced other fan in ful excep! with ¥ permission of the Esuing ieborsiory. Calbration
cardficanrs withoul signafure ane nol Vel

Aussialungsdalism Siedlv, Loder des Kallbnedaborglonuems Baarbailar
fzsue Dale Depuly Head of the calibvalion labaraiory Farson in charge
28.04.2021 Dr. Marc Phischau Volker Wesnfuriar
% Z
i/:- i) ¢ . ',‘//4/
TetraTec Instruments GmbH - Gewerbasirasse 8 - 71144 Steinenbronn - Germany Fie: CALOG2362
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Calibration Laboratory of TetraTec Instruments GmbH

Selle 2 - anglish version - i

Page 1?;-“4.1-”
2031 -0

Calibration tem

Humidity sensar in CVS-calibration-un PHO1G

Type HUMTMP-MF-G12

Manufactrer TetraTec Instruments GmbH

Serial number 409HTI0

Range 10.7%

Mathod of calibration

The calibration was carmied out according to the internal calibration i '
Humides - ing procedure VH200- Direct Comparisan with the

Madium Al almospheric

Calculation method Density. real, virial cosfficiant calculation
Resolution of the unit under test: 0.03 % b,

Measurement conditions

Measurement time: 600 seconds per measurement point

Environmental data

Alr Pressure; (9503 2 1,0) mbar, Temperature: (23,0 £ 0.5) *C. Air Humidity: (39,9 £ 3.0) % rH
Maasurement uncartainty

The measurement uncertainty is specified as extended measuremant uncertainty, resulting from the standard
measunemant unceriainty by multiplication with factar k =2 and includes the uncertainty of ihe reference and the
method of cafibration. It was determined according to EA-4/02 M:2013. The value of the result will be within the
associated inferval with & probability of 85 %. A part for the long-term stabdity of ihe device i nat ncluded.

Results
as fownd
M Hp ABW ML
B o % %%
10,98 14,63 3.65 0.19
32,89 36,78 187 0.35
73,04 T6.70 466 .85
85 left
Hx Hp ABW ML
55 % ] W
1.1 11,08 o.ar 0,19
32,808 33,15 0.5 0,35
Ta.ar 73,23 g7 0,65
Identifler and Reference Standards

Hs relative humidity Reference
Feuchie, AEST Auswarlealnhel Taupunkispiegel 8735, Serhlo: B12M133

Hp Output unit under lag!
ABW  Difference Hp - Hs
MU Extended measurament uncerainty

TetraTec Instruments GmbH - Gewerbestrasse B+ 71144 Steinantronn - Germany File: CALO92362
Tel +407T157/53870 - Fax +48T157/538710 - www telratec.de - infoftetratec.de DA 1000 VH200 RO0



Calibration Laboratory of TetraTec Instruments GmbH

Seite 3 - anglish version - iy

Page 1?5&51-:5
202104

Adjustments

Sensor-coefficients as found:

52305=2

S52310=+0_0000000E +00
S2311=+1.0000000E +00
5231 2=+0, 0000000 +00
S2320=+1.0000000E+00
S2321=+1 DOOODODE +D0
52322=Hum SN: 408HT30

New polynomial coefficients ware calculated and slored. Aftar changing the coefficients a second calibration run
was performed.

The folliowing coefficients are storad;

S2305=2

SEN0=-3.3463234E-02
52311=+0.6878165E-01
52312=+5.4127309E-02
52320=+1.0000000E +00
S321=41.0000000E+D0

S§2322=Hum SM: 400HT90 CALOD2383

" and of calibration cerificate ™*

TetraTec Instruments GmbH - Gewerbestrasse B - 71144 Steinenbronn - Germany File: CALDD23E2
Tel +437157/53870 « Fax +497157/538710 : waw lelratec.de - infodtetratec.de DAACEE VHIDO ROD



Kalibrierlaboratoriym d
_ er TetraTec Instruments GmbH
Calfibration Labaratory of TetraTer Instruments GmbiH

TeftraTec

Instrument's s
T .
- JOEDN :
Kalibrierschein / Calibration Certificate Eﬁﬂ {( DAKKS
T “{??}?r Cwtache
Mitglied im T TSR0
Member of the
Deutschen Kalibrierdienst DKD
21542
0K o8
gz ; 17588-01
Kalibrierschein Kalibrierzeichen
Calibration certificate Catibration mark 2021-D4
Gegenstand Absalute pressure sansor ln CVS- Diasar Kalibriarschain dolurmenBert dia
Obyect calibration-unit PHD9S matrologischs Rlbckflhrung sl nationabs
MHormale zw Darsteilung der Einhedten in
Herstelier Honeywall Intarnational Inc. Ubereinstimmung mit gem infemationaen
Manufactuner Einhaitensystem (51).
Der DAkkS =t Unterzeschner der muliateralen
Typ PPTOO0 GKKSVE-S0MT Ubsreinkommen der Eurnpean co-operation for
Type Accreditation (EA) und der Internaionsl Labors-
_ : tory Accreditabon Cooperation (ILAC) zur ge-
Fabrikat/Serien-Nr. 85180 genseitigen Anerkennung der Kalibrerscheine
Sevial nomber Pabs Firr di Einhallung einer angemessanen Frist our
Wistderholung der Kalibrenmng st der Berutres
varanbaorlich
Thig calbvadion cariificale documants ihe
Ausfiraggabar AVL Emission Test Systems GmbH . : .
Ao 41460 Neuss metrolagical raceabilty o nafional siandards,
wiich raalize the unifs of measurement
Auftragsnummer PS50 accorging fo the infernabona System of Units
Order No. (.
Tha DAkES iz signahory (oo the mulilaersl
Anzahl der Seiten des Kalibrierscheines § agreamants of the Eurapean co-opevation for
Mumber of pages of the cartificale Accredifalion (EA} and of the infermational
Labovalory Accrediaton Conperation (ILAC) for
i . ; " _— o
EfLu;:f I"EEH brianing 26.04.2021 ne ol
Tha usar iz abdgid o hive the obuect
recalibrated al appropriale nfervals.

Disser Kabbvisrschein darf nur volistindig und unarincen sekarvdeaibel warden Auzige oder Anderungen bediran der Ganshemigung
det piasislienden Kalibriamaboratediums. Kalbrarscheing ohng Untarchifl haban haing a‘w

Thie calibvation certificads may nof be meproduced othar than in full axcepl with tha parmizsion of e 1nswng lsborsiory, Calbvation
oovificates withow mignalue s nol wald

Aussiallungsdatum Stedlv. Ledter des Kalibriedaboratoriums Baarbaiter
Issue Dale Dapuly Head of ihe calbration labovatory Person in charge
20.04,2021 Dr. Marc Pilschau Volker Wainfurter
WFlns. W
TetraTec Instruments GmbH - Gewerbesirasse 8 - 71144 Steinenbronn - Garmany File: CALDS2288
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Calibration Laboratory of TetraTec Instruments GmbH

Seite 2 ; 21543
= engl -
Page glish version T
17585-01-00
2021-04
Calibration item
Absolule pressure sansor in CVS-calibrafion-unit PHO1G
Type PRTO001GKKSVE-S017
Manufacturer Honeywell International Inc.
Serial mimbar B5180
Range 8O0 ., 1200 Py
Method of calibration

The calibration was carried out according to the internal, nomative calibration procedure VP200: Direct
comparison with the pressure reference (DKD-R 6-1 03/2014).

ansolute pressure pabs, calibration sequence A

Medium Alr compressed

Calcutation method Density: real gas calculation for air (CIPM)

Resolulion of thie unit under test: 0.01 hPa

Measuremant conditions

Pressure reference lavel: Lower edge of the unit under test
orientation: vertical

crTected height diference 1o reference: -4 8 cm
Measurement time: 10 seconds par measurement point

Environmental data
Air Pressure: (983,3 £ 1,0) mbar, Temperature: (23,0 £ 0,5) °C, Ar Humidity: (202 + 30) % H
Measuremeant uncertainty

The measurement uncerainty is specified as exlended measurement uncertainty, resulting from the standard
measurement uncertainty by multiplication with facior k =2 and includes the uncertainty of the reference and the
method of calibration, It was delermined according to EA-4M02 M:2013. The value of the result will be within the
associsted interval with a probability of 95 %. & pari for the long-term stability of the device is not included.

TetraTec Irstruments GmbH - Gewerbestrasss 8- 71144 Steinenbronn - Garmany Fie: CALOS2288
Tal +4971587/53870 - Fax +497157/538T10 - www lebratec.de « infoi@tetratec.de 08 1000 VR0 R0G



Calibration Laboratory of TetraTec Instruments GmbH

21542
Seite 3 = gnglish wersion - DK
Page 17886.01.00
2021-04
Results
as-found
N Ps M1 M2 M3 M4 Pm
hPa hPa hPa hEa hPa hPa
1 T .99 B00. 91 B00.20 800,94 R0 B4 800,92
1 849,99 B51.00 50,097 B50,08 85098 850,98
1 B39 39 801,00 00,28 B0, a9 200 98 G0, 98
1 049,90 B51.10 051,08 B51,10 951,00 351,09
1 990 90 1000 08 1000 99 1000, 98 100102 1000, 99
1 1049 80 105125 106124 1061 24 106123 1051 .24
1 108999 110109 1101.07 1101 08 110108 1101 .08
1 14899 1151.15 1151.18 1151.18 1151.18 1151.18
1 11094548 1201.08 1201.08 1201.08 120108 1201.06
as-loft
™ Ps M M MS [T Pm
hPa hPa hPa hPa nPa hPa
1 799,09 700,06 7949 92 700,02 706,08 709,95
1 B40.9G BS0,03 B50,00 BS0,01 B50.05 850,02
1 Q0000 A%0 95 AOO 38 AOO GR EQga7 890 97
1 849 05 950,05 OG0, 02 850,04 L5002 50 3
1 849,59 OO0 BA G99 86 aan &7 SO0 AT Q00 AT
1 1040030 1050,04 105008 1050,10 105005 105008
1 109909 10948 Gy 109993 1090 94 109993 1099 53
1 114999 1150,04 114995 114997 115002 1150,00
1 119958 1199, 5940 11_59_!% 119’9:9'_9 b 15!9.951 1154 o0
ldantifier and Reférence Standards
Ps Pressure Refemence
H=1: AE2G (Pabs), AE28 Pabs PPT20020AKNSYS-N003, Serio: B1624
AT - b Shgnal unit under test: M1, M3 up; M2, M4 down
P mean value, calculated by Pm = ((M1 + M3)/ 2 + (M2 + Md) /1 2)/ 2
TetraTec Instruments GmbH - Gewerbestrasse 8 - 71144 Steinanbronn - Garmany File: CALOGZ282
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Calibration Laboratory of TetraTec Instruments GmbH

Saite 4
- english version -
Page
More calculated vaiues
as-foumid
Pm ap
hFa hPa
B0, 02 0,43
BS0. DB 0,00
000 88 0,56
251,09 1.10
100,89 1.00
1051,24 1,25
1101,08 1.04
115118 1,18
1201.06 1.08
as-lef
Prn ap
hPa hPa
794995 .05
850,02 0.03
AO0.97 0,03
85003 0,04
290 87 0,12
105008 0.09
1099, 93 0,06
1150, 00 0,00
115598 0,01
kdentifier and Reference Standards
=t Eee shove
ap Deviation
b Repeatability

h Hysteresis arror
U Extended uncertainty
Py Daviation span

bl‘
hPa

0.04
0.0
0,01
0,01
0.03
0,01
0.00

0,01

hPa
006

0.04
oM
0,01
0.03
0,00
0,07
0.01

0.01
0,01

0.01

hPa

0.18
018
0.18
014
018
018
018
019
0.18

nPa

019
018
0.18
0.18
018
0,18
018
018
0.18

The calculation of the mean valuas s internally dona with a highar precision than shown here

21542

D-K-
{7edt01-00

2021-04

TetraTec Instruments GmbH - Gewerbestrasse 8 - 71144 Steinanbronn - Germany
Tel +4087157/53870 - Fax +487157/538710 - www tetralec.de - infoftetratec. de

Fila: CALOD2288
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Calibration Labuminw of TetraTec Instruments GmbH

x % - engiish version - Ef
17589-01-00
2021 -04

Adjustments

Sensor-coefficients as found.

52105=3

52110=+4_1329782E-03
S2111=+0 8370618E-01
52112=+42.8110379E-02
52113=.1 2324535E02
S52120=+8.3333333E-06
S2121=48 1333333E-06
52122=Pabs SN: 85180 CALO9112

:i:: Ml'nurn!:l coefficients were calculated and stored. After changing the cosfficients a second calibration run
The !dlmt‘qmﬂhnm are stored.

52106=3

52110=-4 B819545E-03
S2111=+1.0168375E+00

52112=-1 T4065T4E-02
S52113=+5.10124B4E-03
S52120=+8.3333333E-08
S2121=+8.3333333E-06
52122=Pabs SN: 85180 CALDI2289

*** and of calibration cedificate =

TatraTac Instruments GmbH - Gewerbestrasse B - 71144 Steinenbronn - Germany File: CALOS2288
Tel +497157/53870 - Fax +497157/538710 - www.letratec.de - infofitetratec de DA1000 VP200 ROD



Kalibrieriaboratorium d
beati er TetraTec |
Calibration Laboratory of TetraTeg C r::;r;manls GmbH

Kalibrierschein / Calibration Certificate ey

Mitglied im
Member of the

Deutschen Kalibrierdienst

Kalibrerschein

Calibration certificate

Gegenstand Differantial pressure sensor in CVWS-
Olbyiec! calibration-unit PHO®

Herstellar Mariam Process Technologias
Manufzciuner

Typ M1S00-DMNODZE-02-1

T

FabrikatSerienMr. 2049000105

Sanal number Poiff

Auftraggeber AVL Emission Test Systems GmbH
Custominr 41460 Neuss

Aufiragsnummer PE310

Crder o

Anzahl der Seiten des Kalibrierscheines 4
Number of pages of the cenificata

Datum der Kalibrierung

Dare of catibreron

26.04.2021

TetraTec

Instruments m——

T
F ey

W

DAkkS
Mg arurtes-
kb
K- 1 P aEm a0

21541
D-K-
178850 1-00
Kalibrierzeichen
Calibration mark 2021-04

Dieser Kalibrierschen dokurmantien die
metrobigischa Rickilhrung auf nationais
Normale zur Darstelfung der Einbaiten in
Ubareinstimmung mit dem Intemationalen
Eirhaitansyatam {51}

Dar DAkkS st Urerzeichner der mulilsieralen
Ubereinkommen der Ewopean co-pperation for
Accrediation (EA} und der Internation:l Labora-
tory Accreditation Cooperation |ILAC) zur ge=
genseitigen Anerkennung der Kalibrierscheme.
Filr die Einhallung siner angemessanen Frist zur
Wiedarholng der Kalibrierung sl der Benutzer
varantwortlich.

Thiz calbration cerfifficate docwnemts the
rerroiagca racaatvily fo nabonal shanmdar's,
which realize (hi unids of measureament
acconding jo the infarnational Syshem of Linis
(Sl

The DAkKS iz signatory to tha mutisters
agreamants of the Ewropean co-operation for
Aecradifation (EA) and of the infivraliona
Laboratary Accreditation Cooperation (ILAC) for
the murvad recognition of calibradion carfificates.
The user is obliged o have the object
recaibrafed ai approodisde inferwals

Diiesar Kafibrisrachain darf nur vallstindig und unveranden weiterverbreibel werden. Auseige oder Andenngen bedirter der Genshmigung
des pussislandas Kalibasraboraloriums. Kalbrisrschains ohre Unierschrft haben keing G ges.

This caiibmtion caticars may nol be eproduced other Man in ful sxcapd with he parmission of ihe 3suang lsborafony. Caltvation

cavificaias wiltoo spaafus as ol vald.
Aussteflungsdatum Sially. Laiter des Kallbasraboratoiums
Issue Dato Daputy Head of the calibrahon laborafory
20.04 2021 Dr. Marc Plischau

}2{ fﬂé’iﬁ ( Sﬁ-u_

Bearbailar
Person in charge
olker Weimur!ur

TatraTec Instruments GmbH - Gewerbestrasse B+ 71144 Slginanbronn - Germany
Tel +487157/53870 - Fax +487157/538710 - www.letratec.de - info@letratec de

File: CALD92209
DA 1000 VP00 R



Calibration Laboratory of TetraTee Instruments GmbH

21541
Seite 2 - english version -
FPags ki
175890100
202 1-04
Callbration item
Differential pressure sensor In CYS-calibration-unt PHO19
Type M1500-DN0028-02-1
Manufacturar Meriam Process Technologios
Serial numbar 2049000105
Range 0 ... 50hPa

Method of callbration

The calibration was carmied oul according (o the inlermal, normative calibration procedure VP200: Direct
comparison with the pressure reference (DKD-R 8-1 0/2014]

differantial pressure pdifl, calibration segquence A

Medium Air compressed

Calculation method Density: real gas caloulation for air (CIPM)
Resolution of the unit under test: 0.001 hPa

Maasurement conditions

Pressure refarence level, Lower edge of the und under lest
orientation: vertical

corrected height difference to referance: 4.8 em
Messuremant time: 10 seconds per measuremnant paint

Environmental data
Air Pressure: (953,0 £ 1,0) mbar, Temperature: (23,2 £ 0,5) °C. Air Humidity: (29,6 £ 3,0) % rH
Moasurement uncertalinty

The measuremant uncertainty is specified as exfended measurameant uncenainty, resulting from the standard
measurement uncertainty by multiplication with factor k = 2 and nckedes (ha uncertainty of the reference and the
method of calibration. It was determined according to EA-4/02 M:2013. The value of the result will be within he
associated inlerval with a probability of 85 %. A part for the long-term stability of the device is not included.

TetraTec Instruments GmbH - Gewerbestrasse 8 - 71144 Steinanbronn - Germany Fie: CALOBZZ299
Tel +497157/53870 - Fax +407157/538710 - www letratec.de « infof@ielratec.de A 1000 WVPZ00 ROO
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Calibration Laboratory of TetraTec Instruments GmbH

21541
Seite 3 - nglish varsion - e
Page 17583-01-00
2021-04
Results
N Ps M1 M2 M3 M4 prm
hPa hPa hPa hPa HPa hPa
1 D000  -D.0008 -0,0005 0.0010 -0,0007 0,0007
1 07087 0.7973 0, 7067 0,7961 0,7083 0, 7566
1 24072 2 4088 24977 2. 4060 24978 24978
1 40068 4, 0001 4,0976 4 9964 4,9971 49976
1 7.4965 7.4085 7.4975 74966 T7.4972 74974
1 99970 9,9998 9,9983 8 9966 89,8978 00082
1 149872 150011 149982 14,9979 14,8983 14,9991
1 1980967 20,0014 1090807 100876 19,9978 10,0001
1 249975 250024 250006 240080 24,0000 25,0003
1 20997 30,002 30,001 20,008 26,909 30,000
1 25097 40,003 40,002 39,099 49,000 40,001
1 49007 50,004 50.003 49,909 50,000 50.002
Identifier and Referance Standards
P Pressure Reference
N=1: AE30 PO, AE30 Pdiff Mensor CPTE100, SerMNo: 41000KBE
M1 - M4 Signal unit under test: M1, M3 up; M2, Md down
Pm mean value, calculated by Pm = ({M1 + M3)/ 2+ (M2 + M4) / 2) 1 2
TetraTec Instruments GmbH - Gewerbestrasse & - 71144 Steinenbronn - Germany File: CALDO2299
Tel «487157/53870 - Fax +497157/538710 - www letratec.de - info@tetratec. de DA1000 VP200 RO



Callbration Laboratory of TetraTec

Instrumenis GmbH

Sadte 4 21541
= anglish =
Page nglish version =
178050100
2021-04
More calculated values
Pm Ap b’ f h U u
hPa hPa hPa hPa he'a hPa hPa
-0.0007 A0.0001 0, 0e A 0,0:003 0, 0002 0,0080 0.0081
07966  0.0000 0,0008 0,0004 0,0080 0,0080
2,4078 00004 0,005 0.0010 00081 0, 0085
4,9978 i0.0008 0,0023 0.0011 0, 00#2 00,0080
7.4874 00009 0,0015 0,0008 . 0081 0,000
0,09a2 D.0012 0,0028 00014 0,008z 0,0004
14,9991 00019 0.0028 00011 0.0082 0,001
18,9991 0.0024 00034 0.0010 0.0083 00107
25,0003 0.0028 0.0031 0,0011 00,0090 007118
30,000 0,003 0,004 0,001 0,010 o3
40001 0,004 0,004 0,001 0013 0M7
50,002 0,005 0,005 0,001 0,015 0,020
identifier and Refarence Standards
Pm fda above
Ap Deviation
b Repeatability
F Larg drift
h Hysteresis error
u Extanded uncertainty
Lr Dweviation span
The calculation of the mean values is internally done with a higher precision than shown here.
Adjustments
The following cosflicients are slorad:
S2005=3
S52010=-1.397 04 3%E-03
52011=+5 90958 30E-01
S201 2==T 391 TO95E-04
S52013=+4. TRIAIME-D4
52020=+2 0000000E-04
52021 =+ 2 0000000E-D4
S2022=Pdiff SN: 2040000105 CALOR228T
Comments
The sensor with serial number 2049000105 replaces the sensor with sarial rumber 85160
*** amd of calibration ceriificate ***
TetraTec Instruments GmbH - Gewerbestrasse 8 - 71144 Stainanbronn - Germany File: CALO92299
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Kalibrierlaboratoriy »
cliolic m der TetraTec Instruments GmbH
Calitvation Labovatory of TetraTac Insiruments GmbM re,rare‘

Instruments m—

Kalibrierschein / Calibration Certificate facw: .:D“E,_

T
Mllgﬂmj irr -3 .1 PSR 0
Membear of the
Deutschen Kalibrierdienst DKD
21555
75800100
Kalibrierschein Kalibrierzeichen
Calbration certificate Catibration mark 202104
Gegenstand Tempaerature sensor in CV5-callbration-  Oieser Kalibriarschain dokurmantart dis
Objact unit PHD13 mefrologische Rickfihnmg auf rationale
Wormais zur Darstellung der Embaiten in
Harstelier TetraTec Instrumants GmbH Ubsrainstmmung mt dem Intarnaticnalen
Mo faciumar Einhaiensysiom [S1).
Dar DAkkS ist Lintarzeichner der multiateraten
Typ WIT-5-PTMB8-50-20100-GBE03 Ubereinkommaen der European co-operation for
Type Accreditation (EA) und der Intermational Labora-
_ _ tory Accreditabion Cooperation (ILAC) zur ge-
Fabrikat/Serien-Nr. 5127020 penseiligen Anerkennung ter Kalibrerscheine.
Sanal numbar Temp Fir die Einhaltung aner angemessenan Frst zur
Wiederholung der Kalibrierung ist der Berutzar
warantwortich,
This calibralion cenlificate documents the
r AVLE il Nonal
Aufiraggebe e r;h-:hn Test Systems GmbH el e - T
-ustome whRICe realize the wnlls of measuvemant
Auftragsnummer PSA10 aecarding fo the international Syifem of Unifs
Oreler No. (S},
Tha DAkKS is signalory 1o the mulhiateral
Anzahl der Seiten des Kalibrierschaines 3 agreamants of the European co-operabion fov
Numbaer of pages of the camificale Azcraditation (EA) and of the Intermationad
g Laboratory Accreditation Cooperation (ILAC) for
der Kaltr :
E;[:; . mm.u‘rg 28.04.2021 s ot Ssony " "
The uger is obliged fo have the obfect
recaibvaled al apprognate lervais

Diessi Kalibrerschein darf nur vollstindig uad enverSnder weiterverbraiiet weran Auszige oder Andenmgen bestrten der Genabemigung
des sussiedenden Kadbrienaboraionums. Kalbrerscheine obome Unberschrifl haben keine Glitgheit

This calbrmion cerificate may nof be mproduced alfwr than i full sxcep! with ihe permission of the Bsiang laborsiony. Cakbraton
carfificatms withow! signmfore s nod vl

Ausstellungsdatum Stallv. Laller des Kallbredaboratonums Bearbaliar
tesue Date Depuly Head of the caliration laboratory Parson in change
30.04,2021 Drr. Marc Piischau Volker Wainfurter
b W
1% [ 1y
SUEA A
TeiraTec Instruments GmbH - Gewerbestrasse B - 71144 Steinenbronn - Germany File: CALDG2383
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21555
Seite 2 - angiish version - —— |
Page 17585-01-00
2021-04

[P
Calibration item
Temperature sersor in CVS-cafibratian-unit PHO19
Type WIT-5-PTMA-S0-20100-5803
Manufacturar TetraTec Inatruments GmbH
Serial number 512T020
Range 0. 50°'C
Method of calibration

The calibration was camried cut according to the internal, normative calibration procedure VT 200: Direct
comparison with fhe temparature referance in the calibrator (DKD-R 51}

Resoluticn of the unit under tesi: 0.001 “C. Calibration in water guench, depth of immersion approx. 100 mm

Measurement conditions

Measurement ime: 10 seconds per measurement paint

Environmental data

Alr Pressure; (953.0 £ 1,0) mbar, Temperalure; (23,0 £ 0,5) *C, Ar Humidily: (34,6 £ 3,00 % rH
Measurement uncertainty

The maasuramenl uncerainty is specified as extended measuremeant uncertainty, resulling from thie standard
measurement uncertainty by mulliplication with factor k = 2 and includes the uncerainty of the reference and the
method of callbration. It was determired according lo EA-4/D2 M:2013. The value of the result will be within the
associated interval with a probability of 85 %. A pari for the long-term stability of the device is not included.

Results

Ts Sp ABW MU

'ﬂE IE Ic .E
0.731 .608 0,033 0,026
19.700 14,658 0,042 0,026
49 639 49,585 =0, 054 0,026

Identifier and Reference Standards

Ts Temperature Reference
TRefl (Wasser), AEBD TRef0 WIT-S-PTME-50-20100-GB10, SerNo: 8327915

Sp Dwtput unit urder tesi
ABw  Difference Sp-Ts
ML Extended measurement uncerainty

TetraTec Instruments GmbH + Gewerbesirasse B+ 71144 Steinenbronn - Germany File: CALD92303
Tel +497157/53670 - Fax +487157/538710 - www tetralec de - infof@letratec.de DA1000 VT200 ROD



Calibration Laboratory of TetraTec Instruments GmbH

21555
gﬁ' 3 - english version - —
i 17589-01
2021-04
Adjustmaents
The following coefficients are stored:
S2205=1
52210=44 4664150E-D4
52211=+5 0BTOZME-D1
S2220=+3.0045381E-03
52221=+3 0945381E-03
52222=Temp SN: 5127020 CALD3I9083
*** end of calibration cenificate ***
TetraTec Instruments GmbH « Gewerbesirasse 8 - 71144 Steinenbronn - Germany File: CALOS2343

Tel +497157/53870 - Fax +497157/538710 - www fatratec de - nfofitelratec de DA 8000 WT200 RoD



LABORATORIUM KALIBRASI NV
T i o YKAN
HEKSA INSTRUMEN SINERG!  ilzcims =
¢ Jin Lingkar Selatan Mo 10 Kp - Sengkol RT. 06 RW. (R Tangarang Saiatan - Banten Z e F g i)
Lihm:hﬂum En"p-uwglf"mnl:l Park Bk A% Ma 15, Mussul, Selu, Tangerang Setatan - Bamien i‘-'-rj;'rf"'f.-"‘:‘?"".“}"‘ LH“EE":ID_H e
Taip - 021-22757373 Mobile - 082118541250 Email - irfofiheksa oo id Felulh ISCHVIEC-17025-2401
e w ]
Calibration Certificate

Nama Alat : TEMPERATURE HUMIDITY CONVERTER Mo Chrler : 23 HIS 110122
et Novm [

Merk : CHIMNG Mo Sertifikat © R 2311 -03Th
Miragacinrer I"l.':.l'|:|'=p;.1n'|.' n

Tipe : HN=GRBF1M Tanggal Terima  : 24 November 2023
e Revaived of Date

MNomaor Seri : BALG2AN00 Tangeal Kalibrasi : 24 November 2023
Serial Numbar idcpéet of Coaibrarion

Tempat Kalibrasi : AVL Sea & Awvstralia Co., Lid Suhu © (24,7+0,8)°C

Femue of cinlidwation Temperanoe

Pemilik : AVL Sea & Australia Co., Ltd Kelembaban : (52+6)%ERH

£ hirms Relantve Mawniaiiey

Alamat : Palma Tower | 8th Floor - Unit 18 C, J1. RA Kartini 11-5 Kavling, 12310 Jakaria Selatan -
Audrrren Indonesia

Alat tersebut di stas dikalibrasi terhadap standard PT. Heksa Instrumen Sinergi yang tertelusur ke SI Pengukuran
dilakukan berdasarkan metode yang mengacu ke JIS Z 8806 — 1981 dan prosedur intemal dengan nomor referensi 1K-
HIS-5H OB, Hasil kalibrasi diperoleh dari rata - rata setisp pengukuran dan nilai ketidakpastian kalibrasi terunng
dihalaman-halsman lampiran berikutnya pada sertifikat kalibrasi ini. Ketidakpastian kalibrasi ini merupakan
ketidakpastian bentangan yang diperoich dari sumber - sumber kesalahan tipe A dan tipe B sesuai dengan JCGM 100 :

2008 "Guide 1o the Expression of Uncertainty in Measurement” yang dinyetakan pada tingkat kepercayman 95 %
Trevtramne stated abore bar been calihroted apaingy sondird of PT. Mok feravren Sioergd troceaiie to 5 Meanmessent v corvied our based ow JIS 2 5804
I08) el Tnsernal provedire S-HIS-S0 08, Thet coliliration sesll tr obinmed from overage for pock sermrement and the cafibroron wesrnsimy vl are sees on
ihe foftwing pagpeisd i tin cafibtanion certificaie. The colifbrarion ueceraingy i expumes sweertainge which refeered fo fope 4 omd B sourees of drroe acreeding o
JOCGAE FO0 . 2O0K [ Guiske da dhy Erpression of Dncertabuy by beasuresasn™ witich D exprvowa’ af o 85 % conffalence dmved by the coverage factor & = 2

Halaman ke | darni 2 halaman
page of s

Diterbitkan Tanggal , 27 November 2023
[hote of Jssue

DE!EIW&P

o
LaEanaisnum Kalbrag|
PT, Hekua Instrumen Sinergi

o Heksa
Dbt oy rowmgaock A SRR Y RS cl dasn Baol TR et Bory mdnl SO Eena i I m fTrumen
T FRTEACERD Thly AT G sarrchemd ofbwe iy A shaicgrigine oo SINERG I

- T - T



LABORATORIUM KALIBRAS! NS/
PT. HEKSA INSTRUMEN SINERGI IBENEA ==y

e S

e LK-264-IDN
TR IS0/ 1EC-17025-2017

MNomor Sertifiknt / Cenfiea e 3 8. 2311 - 0376
Bidang Kalbras: Subu/ Tawperstere Calibvanios Mok
Halarman ke X dari 2 halaman
Pagr af’ g

Marmit Adst b Y TEMPERATURE HUMIDITY CONVERTER

P e Sery o Seviel Vambes L SALGIADGD

HASIL KALIBRASI / consmarviy s
——

Pembacann Alnk | Resding Puuljllun Standar | Sraedeed Koreksi § corremion
" mA e mA N mA
] 4 s 4 M 6 0, dk IZI,EEE
25,3 B 2542 EO021 i1 0,002
49.8 12 4% 77 12,0023 0.0 0,002
75.3 16 75,35 16,0025 0.0 00,003
1002 20 100,37 30,0027 02 0,003

Kebdakpastian kalibrast | Cabbeasion Uneesamge 7 0,15 °C

Pembuenan Alat / Beading Penunjukan Standar | Seandard Koreksi / Coreion
e A e miA Vs mA
40,0 1040 3892 [0, 2407 -1,1 0,159
50,0 12.00 44978 [1,9618 -2 1,038
65,0 1440 il B4 14,3754 0,2 <) (25
750 | 6,00 T4 .87 1 59864 =1, 1 =013
80,0 16,80 79,85 16,7820 0,2 0 Mt
Ketidakpastian kalibras | Cabteanion Uscersaner - 1,3 % | ___1'.
7%
Catatan (Ve | :r1 hS E

Standar yang digunakan Thermohygrometer tpe/no seri S000.2626-5/A67102:A89214 dan L oop Ralibrator upe mgrﬁﬂ'ﬁm'
f 3106010074 dengan nomor sertifikat CEO0924 dan § 20-0642 tertelusur ke Sistern Satuan Internassonal zﬂm-
Moetrology dam BEN - Laboratorium SHSL

This wes codibruied fiy swmelied Nuscdige Timpermiars peiansert 2036265067 100489214 andd Loop Kalibwesr sqremser AT X997 Z10M6000074 wiicl affeckitly
s cartifiod mambsre (CEDN v 8 064 sracuihile i Etermuesbonad Svstem of' ekt ¢ 57 ) drouph O biemokegy e IOV < Lo SY5

=== Akhor dari sertifikat / fimt of ceriifenr ——=

Vg rre s s | i) Dtk Sare mpad ki dmepas o SRy et see e e
Tran cotifcts Ty 207 b nepvndaTea NS TR Gl pAoiog AR Srooass



LABORATORIUM KALIBRASI S,
PT. HEKSA INSTRUMEN SINERGI  ac-is YKAN

raitiie Ahrsiagi §

Jn. Lingkar Selstan Mo, 13 Kp. Sangkal RT. 06 RW. 02 Tasperany Selatas - Bantan z : e e
L-i:m-l'lnrlmn Serpong Grand Park Hloi 43 Mo, 15, Muncul, Setu, Tangieang Selstan - Banien "{,ﬁ?\' . LH.‘:E‘:ID.H
Telp - 431-2275TAT Mobia ; 062115541090 Emal - infofihetsa o id “ifa il ISOMEC-1T025-201
Ll w [ ]
Calibration Certificate
Mama Alat TRUE RMS DIGITAL MULTIMETER Mo Order 23 HIS 05 0104
Trdrpmeen N ks o
Werk FLUEKE Mo Sertifikal 5. 2305 - D6BG6
Mamufacturer T erifoisie Hii
Tipe BTV Tanggal Terima 26 Mei 2023
|'..:|'h' Rnl'l‘l.'nl'ul_f Tiwe
Momor Sen 43120324 Tanggal Kalibrasgi 29 Mei 2023
Senal Nawiber e a1l braprivin
Fentang ukur o BO0mY ! 1000 W S LD A S0 ACY Suhu (234204)°C
Viesrmuring Ry T o Fratiorey
Tempat Kalibras) . PT. Heksa Instrumen Sinerg: kelembaban ! (63 £ 2% RH
Famie of calraios Rafaathy Maavadiiy
Permilik AVL Sea & Australia Co., Lid
e
Alamat Palma Tower 18th Floor - Unit 18C JLRA Kartini 11-5 Kavling 12310
Alirresi

Alat tersehut di atas dikalibrasi terhadap standard PT, Heksa Instramen Sinergi yang terielusur ke S1 Pengukuran dilakukan
berdasarkan metode yang mengacy ke EURAMET ¢g-15 dan prosedur intemal dengan nomor referensi [K-HIS-LE |2

Hasil kalibrasi diperoleh dan rata - rata setiap pengukuran dan nilsd ketidokpostion kalibrasi teruang dihalaman-halaman
lampiran benkutnya pada sertifikal kalibrasi ini, Ketidakpastion kalibvesi ind merupakan ketdakpastion bentangan yang
diperolch dan sumber - sumber kesalahan tipe A dan tipe B sesuai dengan JCGM 100 2008 "Guide to the Expression of
Uncertainty n Measurement” yang dmyatakan pada tingkat kepercayaun 95 % dengan faktor cakupan k = 2

druifrmen sl wrve do been codehraivel sgrave snesdorn of I Medoe foarrsomen Sinergl rraceable g0 55 Afonuresrens war carriod geor boeed on SURALET o83
i Imieral procedere I-HIS-LE 12, The codibrution sl in sbined frow moerage for sack meaniresin md the calibraion uncersmm: vie are ween oo the

g mogge 10 fe ity ceafihroniace ||.‘.I"|'1.I||. et T con'Msiantine iies Rl iy 1 rxpemcheed imeeramiy whick referred s pe A ol T vowrres of srrer aeonrefag B CTA
Y - 2OOS Vimide do thr Enprerston of Fwcerimy v AEsamseemenr™ wilich (0 epreesed ala 05 Seugioesiod fevel b dhe evivsrae foctar i

Halamian ke | dari & halaman

ey af FLl
Diterbitkan Tanggal . 31 Mai 2023
Liare o fumie
Disetujiun obeh ¢ dpper o
Qo

HeksE

Diwrmy marnmeyech sl & seen BT ore psiun SAIA BLRAET LACTAAT [gAA ST ReTe Ty saiellon’ serarm REsAkan i | T} &
T LTt e iy v ot i iy’ (e e il il O3 B Y STRR SINERGI
HE - FR « MWT
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LABORATORIUM KALIBRAS! S,
PT. HEKSA INSTRUMEN SINERGI ~ Hlacswa !&N

e
eehha ™ IS0/ TEC 1702

'."'":'ul

Nomor Sertifikat / Certficaly oo 3 8o 2305 - DGEG
Bidang Kalibrasi Listrik e mabbimion Fieid
Halaman ke 2 dari 6 halaman

e diff T, 1A

MNama Alat /| feven Mo TRUE RMS DIGITAL MULTIMETER
MNOMOE 8en / Seried Member  © 43F20324

HASIL KALIBRASH/ carimsorsoy wasrr

=
D Voltage
Pembacamn Standar Pembacian Al Eorcksa Ketidakpastian

Skl WemTim e fnan 1 ey

60,0 o = 6.0 , [ e L
53199 5304 ik 0.0 my 00125
i, 603 v 0,600 i 0,003 " 0,014%
5403 5 3094 (g 0.014%
f3, () fa, {101 {0, i 0,020,
18,00 18,00 0,00 0.022%
30,00 W 29 99 v 0.01 v 0.022%
4.2 0 41,94 .01 0, (2 2%
54,01 53,949 02 L0220
300.0 : 300,00 0.0 0.01%

vV : / -
540, 535.9 ¥ o1 v 0.01%
z .
00 ™ 500 “ 0 G 0,06%
M) T i) T
|
"
Helé?|
(™ c |
Instrumen

|
= -;...I

[¥arang merrpmciiba saiEani o darpan core s becsak cengan pmosen friccony sntas s e st en
Thly reritirpre mmp nod da sssrnotes Gl Pan Ar preeingmabie e
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LABORATORIUM KALIBRAS| SN,
PT. HEKSA INSTRUMEN SINERGI jlacHRA !KAN

Momor Sertifikat/ Cenfeow A 1 5, 2305 - 0686
Bidang Kalibrasi Listeik/steemic € atibraion Feld
Halpman ke 3 dari & halaman
Fuage i pegpes

Nama Alat / furmes Yowe ;. TRUE RMS DIGITAL MULTIMETER

MWOMmIGE Sen /ol Vwwier - 43120324

HASIL KALIBRAS] / canmpinoy gestor

e
DC Current
Pembacam Stamdar Pembacaan Alal Koreks Ketidakpastian
Sewailevel Rl LT SR Elicwrmmimn
= ———————— |\ " — —
5,049 6,01 0,02 002 Ty
A
53.94 " 53,08 A 0,04 = 00275
0.0 LTI LR Y=y
5406 s 5398 a0 08 A 0, 0%
0,60 A 0,601 A i), 0] e
5400 5 100 ' 0oL i 0,086,
501 A 5,00 N .01 . 0, 0E%
U, 000 0.02 : 0.08%

Z

-
e -y

Doty WA TN B P TR T O 0 T Nl RGN NS SO0y BarVle Sl Te kel rihe

Tl i iifcin reap ril b sprosshuie! ot an fur shatageyd b riesal




LABORATORIUM KALIBRAS| N KAN
PT_HEKSA INSTRUMEN SINERGI ~ iace !m -

Nomor Serti fikal / Corsfiear Vo, 2 5, 2305 - 0686
Bidang Kalibrasi Listrik/ e Cubibrution Feis
Hataman ke 4 don 6 halaman

i uf el

Moma Adag | fvrvmen Vo TRUE EMS DIGITAL MULTIMETER
NOmMar Sert [/ Serial Musiher 43120524

HASIL KALIBRASI / cisiiirioy pestar

AC Voltage S0 Hz
Pembacam Standar Pembacaan Alat Koreks: Kenidakpastian
Koo Heilivg: g { e i
il | : 6] 0. 0, 08%
W ! .
40,2 i 540,1 " 0.1 i 0.08%
&3 v {1,601 v 0 0032 X 0, 105%
5,395 5400 Al (NF5 00, 150
5,99 6,00 0,006 0, 10%
L7497 17,949 0 01s 0, 1%
29 91 LY 29,98 ¥ {1125 W 0, 10%
41,94 41,99 0,054 0,10
RERAES 53,98 SR 0, 10
59,9 - 299,08 v -239,99 G 0,10
390 5399 -} Bl 0, 1%
499 v 500 v -1 3 0, 1%
HOR oo -1 0, 1%

DG Mempeooiunn’ SRS o8 DETQET DD et T RDOETE GROET DALSE] Aoy poil B3 e A
The Eeridioode rray vl e ssbrnsond o ey Bran AW @lurigrmibe (ooedad



LABORATORIUM KALIBRASI e,
PT. HEKSA INSTRUMEN SINERGI ~ Haesrs ZIEAHN

e s § =
-llu_l'”l“l..;"" R3] L b=

LT |

Momar Sermifikal © Ceratear va 1 S, 2305 - 0686
Bidang Kalibrasi Listrik/&tecmc b S
Halaman ke 5 dan 6 halaman
g af INATEY

Mama Adad / foniremer Mo, TRUE RMS DIGITAL MULTIMETER

MOmar Sen [ Serial Sumber 43120324

HASIL KALIBRASI / canmmarmn pestir
— _ﬁﬁ

AC Current S0 He

Pembacann Standar Pembacian Alat koreksi K etidak pastion
Soewfard Reriaiivay e i aieerdaaly
#%————Jth
o2 £ 99 0,07 0, 56%
33,87 i 53,099 e 0,12 s 0,060
59.9 . 59,9 | A 0.0 " 0,4%
539.9 " 402 | 0,3 = 0.4%
11,599 \ T " 0,001 " 00,206%
5 306G 5401 0 0ps ' {1, 16%
5 {1 408 (02 0, 14%
A A A i
899 Q.00 -] 0. 14%

Dearang maTorudiin seifinal o dangan Sars SR B0 (000 DT MGy neiTika? aece e sssun
tan ce-klbowis wry B f AETaTaD0ad D YeF WS Ul plohanunate sronmas
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LABORATORIUM KALIBRAS| %‘E !KAN

PT. HEKSA INSTRUMEN SINERG]

- #__._.—._H - Mot ARfdttami Biescinal
NG LK-264-ID0N
T LSOy IEC-17025-201

Nomor Sertifikat /| Cormeor 5o 3 S, 2305 - 0686
Hidang Kabibras: Listrik/ e Cotibraan S
Haimman ke & dari & halaman
Funoe af pucr

Nama Alat / dweumen Kome  © TRUE RMS DIGITAL MULTIMETER

Nomor Sen /Senol Vusber  © 43120324

HASIL KALIBRASI | capianimioy aeserr
%ﬁ—
Resistance

Fembacaan Standar Pembacamn Alat Koreksi ketdakpastian
el Alcsuilrml £ ety [T Y111 o]
o T T N e —————— 0.155% =
sL1 Ak H - '
54.1.0 0 £330 G u 1.1 > 0, | 5505
0724 D600 : 123 ; 0.175%
5585 8 3.3949 ki {1, 186 i 0.1 T 6%,
610 ; b.00 - L _ 0.040%
Y K 53,00 Rl e, 2 0.040%
08 ; 50.0 , 08 : 0.063%
6.1 a 335.9 KD 53 L2 0,067
0,606 0600 0,006 0.011%
Py [
2025 i 3.007 ey 0,072 i 0.011%

{ AAERLIEY ires
Standar yang digunakan Clamp Type Multimeter Calibrator Tipe ! Mo Seri : GF6B18A / 20190510
sertifikat CEMMIZO3 tertelesur ke Sistem Satvan [nicrasional (51} melalui Cermus Metrology

Tors v colibrated by ramalird Cloog Tope Addimeser Cmibrans g © N B EPERRA TS T devagnt. wowne sertfikad CETRI il
dnderunrirmal Svadem af it 0 A7 shweseh @ erar Lfemwalog =

= Akhir l.‘-lﬂl:'l' SEﬂ.itTkﬂt i Enal of evenifloaty =

DMy MsTEmoue DT TN e T ST A L Ky sl seand k8 S e
Tl culrifizabe =y nof b ST o e b DA RO AL i e e



LABORATORIUM KALIBRASI S,
PT HEKSA INSTRUMEN SINERGI  jces X ICAN

Offce ¢ Jn. Lingkar Salatan Mo, 10 Kp. Sengsol RT. 06 R, 02 Sangersag Setatan - Banlen iﬁffﬁ 3 LK-264-1DN
Labarsorium - Serpene Geand Park Siok A3 No. 15, Muncu, Setu, Tangerang Selatan - Banen i:“'-rrmw'*& {SOVTEC-17025-201

Telp : 021-22T5THT Mobils | 0BI119541000 Emal | nfofiheisa coad

SERTIFIKAT KALIBRASI
Calibration Certificate

Mama Alat  DIGITAL MEMOCAL Mo Chrder 23 HIS03 0104
fnurmen Yome {hrder my

Merk ERO ELECTRONIC Mo Sertifikat 8, 1305 - 0687
Vlawwefacherer Tt fioude o

Tipe MEM 2020RS 1 () Tanggal Terima v 25 Me 2023
T Rwevivmd o Dt

Momor Seri IT. 1141000158 Tanggal Kalibrasi | 29 Mei 2023
Seriad Mrmber Flarre @ valibrnion

Fentang ukur ¢ VARIABLE R ATLTT 196+ 04)°C
\fecomrireg Mgy Temperofure

Tempat Kahbrasi ¢ PT. Heksa Instamen Sinergi Kelembaban : (54 = 2) % RH
Fenue of califirion Rardetiion Mol

Permihik ¢ AVL Sea & Agstralia Co., Lid

[

Alamat - Palma Tower 18th Floor - Unit 18C JLRA Kartimi 11-5 Kavling, 12310 Jakarta Sclatan Indonesia
Lirre

Alat tersebut di stas dikalibrasi terhadap standard PT Heksa Instrumen Sinergi yang tertelusur ke S1 Pengukuran
dilakukan berdasarkan metode yang mengscu ke EURAMET cg-11/ V.01 dan prosedur internal denpan nomor referensi
Ik-HIS-SH 02. Hasil kalibrasi diperoleh dari rata - rata setiap pengukuran dan nilai ketidakpastian kalibrasi terfuang
dihalaman-halaman  lampiran  berikutnya  pada sertifikst kalibeasi inl Ketidakpastion  kalibrasi  ini merupakan
ketidakpastian bentangan yang diperoleh dari sumber - sumber kesalshan tipe A dan tipe B sesuai dengan JOGM 100 ;
2008 "Chnde to the Expression of Uncertainty in Measurement” vang dinvatakan pada tngkst kepercayaan 95 %
dengan faktor cakupank = 2.

frentenamer whatedl abovr hux been colibrated agaunty iheelard of PT. Febi fnurones Aerpl procvebde fo ST Aemarrmenr was cornied ot Sased i ETRAVET og-
$FCTT 0 e fnteemal preocwiies [AC-FTN-S002. The cotiranion read iy ohamel fram verdps far avach seaisnemest and the cafibralion WiCrARL TR TR AR
ivee et fonfwarny pogpe (1) an dieis colibration céreficare. The calivration uneerusnfy iv expomded wace ettt whick referred i bpe A ond B soerces of erve aceonding
B SLLAE O - MO Civichr for e Expression of Uncerlany i Meanoressest™ whtich i expresmed of o 95 % oonfidemcs kel by the covrmee facior & =

Halmman ke | dan & halaman

g af e
Dritertritkan Tanggal, 31 Mei 2023
Lkate of forwe

opik Hidayat |
AR Sty
Dolarinny onvrywidhmn ekl i ey SoTm e SR PRy STEAR ACTongy SRR LI bRsaNEEGS

Thie svisfcave romp not b ceprodeT e othar AN Pl RN ITO0ES SINERGI
il - -



LABORATORIUM KALIBRAS! Hfm:ij;s MN
PT. HEKSA INSTRUMEN SINERGI ﬂﬁ* Warie Mool N

Womor Sertifikat | Comieue v 1 S, 2308 - D6RT
Bidany Kalfrisi Suhi Tesype rases Dol fuid
Halamiin ke 2 dari & halaman
Vg of .

Nama Alat /| fnsrwaen Sone : DIGITAL MEMOCAL

Mo Bert i Vasbor AT 1141000158

HASIL KALIBRAS] / s ks

— — — ————— |
SO0
TYPE ] TYPE K
Pembacaan Alat|  Penanjukan Kscekish £ Pembacasn Alat|  Pesunjukan
; { Rasstiag Standnr | Somierd - ! I Rewsiag Standar  Snandard Kareksi / umersion
C my my my . | mYy my my
i i) 4] [} ii il ]
11 5,268 52340 =0 ¥ 40 100 4 046 4, 76 -y (M2
100 16,327 T16.3050 0] 2 LY 12,200 12, 1530 ) (166
S 27352 27,3840 =) (1Tt S M a4 6330 00113
T KL e 39 12840 -0, 0030 K 20 124 22,1140 0050
NI 51.877 51,8710 =} (K160 ] 7326 FrE1Ta -0, e
Ketsdakpastian kaliharnsi | ot e * 058 mY Retidakpasiian kalilbrasi / Canbeoim Daemaan 0,58 mV
YFET TYPE R
Pembacann Alat| Penunjukan Pembacaan Alst|  Penunj
; mjukam | e
{ Beading Standar / Skt | ORI € J Bding Standar | Siodes | 0o/ €
. mV mV mV % | mv my mV
I ] I i i il i} [
[ 4,274 4 Z6aA0 SR TAD 100 (0,647 0G40 00150
X o RS Q2T -G0iQ A0 4400 23900 =0 | O
ELiA] Lk, Bl 48520 <[} 1) SO 4471 4 4590 =0, 0120
EL 20,872 20,8020 =00 o i f, 742 6, TAM) SRR
Eetidak pastean kalshras) / b teeroms 58 mV G0 4,20 9. 1950 A1 DI
Ketidakpastian kalibrag | Catibes § o 0,58 my

TR MRTEILRE EETUAT b R Sl L sl e Sroosen fforeiy anefiial mecets BawssiteEn
Trus CTfLdibe ey e D vz ' e Fuee Gl phoingrenay smeEn




LABORATORIUM KALIBRAS| S

PT. HEKSA INSTRUMEN SINERGI S Lﬁwm _

Momor Sertifikat / Cemane v 5 5, 2305 - 0687
Elidong Kalibrast Subhw/Tenpesmens Cultbeaen Fek

Halaman ke 3 dan & halamen
Haggv axf eEEN

Nama AlRf . Fiviroser Vome DIGTAL MEMOC AL
Nomor Ser | S Vissbes AT, 1141000158

HASIL KALIBRAST 7 cai sy sy

_ —— ———————
! YPE S SOURCE
Pembacaan Alai Pemun| ok i . Pemhbacaan Alst Fenunj ks .
+ Mo Shﬂﬂi:]l' i Karekosd I Carrartis S ﬂlﬂﬂ-ﬂfinlr-w j T U ——
L *C my my mY my Y mV
L] ] il 0 . 2004 01, (04
1 1] 645 LEN T (1] 0110 4 4 i 13, (W
304 23N 23120 0010 |3 &, 0 0, (B0
SiH} 4 133 42230 -0 QP00 ] 2011 1o
0 | 6275 &, 2660 =0, ey 10 10,01 ] 0,011
G B 449 B 4410 {1, (W0 [2 [2.012 G012
Ketidak pastian kalibras | Calmamo fncerimmm 0,58 mY 14 I,014 0074
& G015 015
I8 IKO18 0008
20 20, 056 0,056
Ketrdakpasiian kalvbiust | Cottrmmon Dacemewwy & 0,54 mV
Pembacaan Alat|  Pemmmjuban ! Pembacaan Alat|  Peounjukan i
{ Rewding Emrmnr‘.j-'.ﬁwﬁ-r Karslinl:| omtion f —— Stim:l.ir: P
_ my mY mV Y ¥ v
Hi 20,000 1,00 02 EReLi] | 03, (Wk ]
40 40,000 0,000 0,4 0, 4003 0,002
&0 B0, (00 0,000 i.6 00,6002 00002
i1 IR 0000 ¥ 1 {3000 ] (N1
10 1 00 (=) HLE LT iLk 10003 0,000
i) F200, {0 LR 12 1 2000 AR LEY |
140 [E A 01, (i | |4 1, 4002 (b (M2
160 L6, 02 .02 I 16003 LCELE]
| R0 FBO,00] 0,000 I & 1, 8005 {0, (k5
200 Q00 003 003 2.0 2,004 {ribeig
Kotidekpastion kalibrasi / Cobbrwion Dwersasy @ 0,54 mY Ketidakpastian kalfibrasi | cobramw Lneerattr © U3V

Dy rwrrprackahis’ werl@Upr a0 Rrg M PAT ALG0LY hpCias Seig Eronus Sy il B ST AeSSL R TLAT
T coriificats gy ol A spproatosd Ot s A Phictoprmsie: pooes



LABORATORIUM KALIBRASI

PT. HEKSA INSTRUMEN SINERGI

i Ay
=
% Komiln Akraditasi Nosloog
= ,.-l-'—'_'_-_‘—‘-.\ r-
5 ¥ 4-|DM
‘T-Jfﬁ:&;l LH'!E i
T SOV TEC 1TR25-201

Momor Sertafikat | e v

¢ 5, 2MIS - O06KT

Bidung Kalibrasi Listrik / s Cottnmion el

Hudinman ke 4 dari & halaman

Pt e By
Mamin Alat 7 e Voo ¢ DIGITAL MEMOCAL
Meriir Sert ! Sesiul Numbar T 141000158
HASIL KALIBRASI / conmairmy seseLr
b ————————— i —_—— = ==l
ba o
Pembacaan Alat| Penunjukan Pembacann Alat|  Pesunjukan
{ Reasimg T ! Roading ﬁllld-l:.{ﬁw Koreksi £ Corersiue
Y V Ls mA miA mA
2 2000 {1,000 2 00,3996
B 1 4,000 i, 00 4 A R000 {1, 8000
i fa, (N0 i1, (0 3 7.2004 1,2004
] %O (1, (e 8 9 Kooy 1, 5008
10 10,003 i, (A I 12,0002 0002
2 12 001 1 LHE] 12 14, 4003 24003
14 14,001 Q0of 14 16, 8002 2 5002
I 16,004 0,004 6 19,200 3.2001
18 1B, 005 )5 E] 21,6005 16005
20 20,004 (1 (304 20 24,0004 4.0004
Ketudakpastion kalibrasi | cavbrmm Lnemawsn | 0,43 Y Ketidakpastian kalibrasi /| Cantnmon Cnceman | 0,43 mA
MEASTUKRE
Penunjuksn | Pembacaan Alat : Penunjukan | Pembacaan Alat
Ellndlr-t T ki Koreksi [ rererion Stll.dlr.jll.'ﬂm iy Koreksi | Cerrrtua
il i [#] 'y mY mY
ra0 40, 1000 -0,135% 2 2074 0,074
200 200,400 -0, 40185 [ 3,995 01,005
ko] 60 40040 385 fa 5, T88 0,212
Eetidakpastian kalibrasi / Cobbraion taerrann - 061 O B 7.894 o, 1612
10 0 843 0,147
1z 11,856 {144
4 13 844 0158
[+ 15 548 0452
18 I7.4954 () O
4] 19 296 | L L
F.etidnkpasiian kafibrost | cifbmme G | U&#_J
4]
ksa
Ainstrumen
e b iad

D cnivrpeeiebn’ RerLtne 75 (AN COA DALY §RTLAE STV rRERS BT e SSTH A6 S8
Thim cwrificw's roay aot be seprogms  cobsy o i F peus BT [ R
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LABORATORIUM KALIBRAS| 2. VKAN
ilac-MRA

PT. HEKSA INSTRUMEN SINERGI = -mmm

Moo Sertifikal | Ceefiree ve. 2 5, 2308 - 687
Bidang Kaldraa Listik / Siome Colifeas Fuabi
Halaman ke & dari & haliman
Pyt of ferd

Mamn Alad / framuses S DEGITAL MEMO( AL

Nomor Seri [ Seral unber IT 1141000153

HASIL KALIBRASI / cussiarmon mor s

— ————
Penunjukan | Pembacaan Alat| , Penunjukan | Pembacaan Alat]
Hl:ndlﬂmm 1 Rewding Koreksi { Corrertion Hr.ndnrﬁ Krasedard { Brniing Koreksi / Corrernoe
| my my mY v L L3
0 T T s oem 1 o
A0 10 Qug {04 04 LI LY ] 0,002
&0 5081 0,19 0.6 0,599 0,001
HO TOR5 (IR E] .4 0, T 0, (]
L4 Q0 9] {09 1.0 0, 55 {1004
120 115 88 LU | i |.196 i, 004
1 4L} 13977 .23 1.4 1,394 2001
160 155 6% 35 [ 1,500 ool
10 17841 0,00 1B 1,198 0002
20 19595 0,05 2.0 1. 59K 0, {152
Ketidakpastian kalibrasi | Colbrmmn Uncern 43 my Ketidakpastsan Knlthras / Codbemiw Dnorsuwy @ (58 Y
Peonsnjukans | Pembacann Alat
Sumhﬂ Bmmsdard? J Monding Roreksi / Cureecsion
Y | L3 - v
2 200 i,00
1 199 0,01
] 509 1.0
g 7,00 0Lkl
I 5,96 0,04
12 11,35 05
14 13,95 0,05
lin 15,96 0,04
[ ] 17,95 (.65
20 19,96 0,04
krtidakpastion kalihradi /¢ &b | 058 W

Dl eowrprashohon werifiess oo e s CA RIS BT SRiGen R ooy e e sstare dessuaime
Fhim pertificaie may o B spproabodd b’ D Af s rmsies paodtw
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LABORATORIUM KALIBRASI N !KAN

PT. HEKSA INSTRUMEN SINERGI

FimEniss Akcrmdiies| Mescnal

B LK-264-1DN

‘-"l":fj“h_'l..':"'"h SO TEC-LTOYS-2007

Nomor Sertifikat /[ Comoare e 1 5, 2305 - 0687
Bidamg Kabibras Lisink ! st oo sl
Halapman ke & dari 6 halaman
Nage aw Iuyrey

Nama Alal / jreirmes Meme DEGITAL MEMOC AL

Momor Sefi | Serul Vusbee ¢ IT. 1041000158

HASIL KALIBRAST / carmmimay sesony

———
HIEZ:::'::L Pmll::f:: A Koreks| { Corrmtian 5::;::’,':::“ Fm:::f:: A Koreksi § Corertios
mA A mA _ mA mA mA
_.'2_ | 999 w—: .—-.'.!U_j 'ﬂ'.'-:‘E 1],!]2
4 34999 {00 40 3990 0,04
6 5,008 0002 bl 59 046 0,04
H 7.9449 0001 HI T G5 (3,04
1] 9005 LR 100 00 a5 3,08
[2 11,984 05 120 114 54 JERT
14 13,93 o7 144 139,94 i1, 0f
L6 £5, 5 0005 [f4] |59 93 on7
1% 17,991 i} I 80 179,93 007
20 19,593 TR gl i} 159 T -
“EhMEEH-ﬂI 1 kalibrasi | ¢ aibeeron 7 L1 0,43 ma K. ettddakpastian kalibrasi | ot i 43 11|.__|’|. l"l
LG
T
— Hels
Standar yang digunakan untuk kabbrasi Temp Calibrator, Merek Fluke No,serimodel 724/2496 124, dengan w il
21426/GOT-5ert 1 V20, vertefusur ke Sistem Satuan Internasional (S1) melalui PT Global Quatity Indonesia ; AT

{ e shseclrcd weead fior conlthrmions i Fanp Colitwtor, merk Fke mrrisl ivaidee g 730 3000 wivick affcially anw somified mvier 31 405 Bt 03T, racssalbile fry
Aol Ssieer ||||'£.':u'|' &l ,l'lrrﬂ.l. o1 g .i_,lmfm Fosemnowiar A1 oy

Standar yang digunakan Clamp Type Multimerer Calibrator Tipe / Mo Sen - GFS018A / 201905 10 dengan nomor
sertifikat COL20/0021-AMHS tertelusur ke Sistem Satuan |miernasional (S1) melalui Telkom Tndomesia

This wats cubibrited by standord Chonp et Afnboneder Coldrosne e © N S CFROTRA 00100 s STy Dvive ecsreid mimmalber 100 200K
B rmcombbe b for rearsind Seiten o T 180 ) el Tetlam Jusfnesis

stundar yang digunnken Digital Muli Meter Tipe / No Seri | 8848A / 9528010 dengan nomor sertifikal
COL2MVM2GAK tertelusur ke Sistem Satuan Imemasonal (S1) melalu Telkom Indonesis

Ty wier cuiterutel by sl Dvgiiel sty e Tupe © o Sery - S8#LE - D530 - wiardy Bt e certdiled sopmwier 1 THRIITUE  rocrbis
Vit vnsi Py mmad XMoo o1 S X 0 Bvongele Tl Srnalowemin

== Akhir dan sertifikat / fef o et =—

= = A CIWLTIET CACH ALATLAT EECLEL SRR raRl Bty AR BETA BE RS AT

Fhir cerificein o ok S SSpoedl el et sy & st grastes i



LABORATORIUM KALIBRAS|
PT. HEKSA INSTRUMEN SINERGI

: Jin. Lingher Selaten No. 0 K. Senghol RT. (8 RW. 02 Tangerang Salatan - Banten
Lihq-r]b:-rm Surpong Grand Park Blok A3 Mo 15, Muwecul Sekl, Tanganang Selalan - Banlen
Tedp - 121-2275TETY Mobie - 182110541950 Emaill - miniTfakss.ood

SERTIFIKAT KALIBRASI
Calibration Certificate

Mama Alst ! PRESSURE CALIBRATOR b Chrder : 23 HIS 05 0104
Ivgi Bl N aowe L i

Merk ¢ FLUKE No Serufikat 5. 2305 - 692
Y (TR e L i fiesle e

lipe : T183006 Tanggal Terima 26 Mei 2023
Ty fsrcvhved of Daie

Moimior Seri : 4033062 Tanggal Kalibrasi . 07 Juni 2023
Yervad Vuwhes i i heaiion

Heniang ukur : (0,8 sampai 20) bar Suhu (23,5 04)°C
Lisisisinnge Mompa | PR

Resclusi 0,(H}] bar ketembaban D (34,9= 22 % Rh
M ammliidiom Haelethw Flasmileely

Tempat Kalibrasi  © PT. Heksa Instrumen Sinergi

E ey i canilirodoun

Pemmilik : AVL Sca & Australia Co., Lid.

£ P

Alarmat - Palma Tower 18th Floor - Unit 18C JL.RA Kartini [1-5 Kavling 12310 Jakarta Selatan Indonesia
ArbrreTr

Alat tersebut di atas dikalibrasi terhadap standard PT. Heksa Instrumen Sinergi vang fertelusur ke 51 Penpukuran
dilakukan berdasarkan metode yang mengacu ke DKD - R : 6-1 2014 dan prosedur internal dengan nomor referenst [K.-
HIS-PR 01 Hasil kalibrasi diperoleh dan rata - rota setisp pengukuran dan nila ketidakpastuan kalibrasi tertuang
dihalaman-holaman  lampiran  berikumya pada  sertifiket kalibrast ini. Ketidakpastion kalibrosi ini merupakan
ketidakpastian bentangan yang diperoleh dari sumber - sumber kesalahan tipe A dan tipe B sesuai dengan JCGM 100
2U03 “Uide 1o the Expression of Uncertainty in Measurement” yang dinvatakan pada tingkat kepercaysan 935 % dengan
fakror cakupan k = 2

Frstrumess siivd above Mo deen colibraled againg sumsdard of PT. Helber faviramen Swergd iraceatile fo & Mremmrennesl war carried omd based o TR - - -]
MM et et pevcechera [-HIS-PIOE. The calhratior semdy i sbiined from e for eack smeaniresin oo gt coiration ungerlmnie vaiar ane ieed o
whet Firlhwing: pogeral m ihis cufbrariu cerfivae. The cabhratios unceebainy i expordnd socericiniy winch referved i fupe A and B soweces of rernr aocardimg o
SN T DS ke b ahe Expresiiun of [eceriaone i Memerement” which i espieisad of o 95 5 conficency leved by dhe covermge factor £

Halaman ke | dan 3 halamen

R af R
Dvierbatkan Tanggal |, 09 Juni 2023
whafe ol LTRae

Drizaiijui oleh [ Approved is
3 |
-H-Il L

_._a.n.ﬂ.q.

i Ir. H. Karta llﬂ-’l}'mm }
AApprone Sgwsarn

[CHacanyg s Agaiarinsi sl i AL LSV ST Fecild BERgen GTidii Bisoopy ikl mend @ el

Thiw carSBrsle ney ar be repeescioe st fhar L ptricmsnee s

Heksa

netrumen

SINERGI

HIH « FA - NMTY



LABORATORIUM KALIBRAS| S W
PT. HEKSA INSTRUMEN SINERGI ilac-rA Y KAN

[ ] A resdites | Menenal
S e 2
AN LK-264-IDN
Wiyl IS0V TEC- T8 3017

Nomor Sertifikat / Cemias vo 1 S, 2305 - 0692
Bdany, halibras) Tekanom [ Premee Culibmim Skl
Headaman ke I dan T halaman
Paage af gy

Nama Al | ervwwen Name | PRESSURE CALTBRATOR

NOMOr Serd | Seral Mamber 1 4033062

HASIL KALIBRASI /o iearion s

Pembacann Alst ( Penunjukan Standar | Susded Koreksi | Corction
Neadisip bar bar
hur Mak ! ap Thwrun / figsen Mk ! up Turum  Dxgan
a E_W I.'fl_ﬂ'li.l-fl— 0000 W—
. 2.00] 2 000 0000 (3, 00K
P 4,001 4,000 0,001 00,000
i 5,007 i, LK 000 (100
8,001 8,000 01,001 1, 00
] 1k, 00 10,0 LR N 0,000
12 12003 (i i 0,3 0,002
14 L4000 14,0040 L (RG] 01,0000
[ 16002 1,001 002 0,00
18 A 18,004 .00 Ch CHOe
20 20,000 20,004 0,000 3,000
ketidakpastein kalibras | Catibmion Dncrsmma - 0,007 bar e

Clarang merrma! ST bt Qe cas dpmeun Secyed SEngeEn [PTEES SI0600 Sl ancete kemahonn
Tt DOl iy Al b sopmdiead pibee than A SOCADVaIRE [REOEEd



LABORATORIUM KALIBRAS| & !m
PT. HEKSA INSTRUMEN SINERGI Iachg

= LK-264-1DN
ol O
il ’

Momot Sertifikat ( Corwican Yot §, 2305 - 0692
Ridang kalibrasi Tekanan / Preome Colibmmiv Fak

Halaman ke 3 dan 3 kalaman
gt i i

Namn Adat (s Y FRESSURE CALIBRATOR

MNomor Ser | Sl Nambor 4033052

HASIL KALIBRAST / coueron sesrar
e —

— T e — —
Pembacaan Alat / Pennnjuban Stundar § Sessded Kaoreksi / Cveiion

lriaaliny bar bar

[ Mtk / up l Turun / .'r.n-ﬂ— Maik / o TLLANR ' Lerwn
1,041 00,000 R fi {l

11, 13 1, 1K) -0, 100 {3, i, G
0,20 {1,201 4,201 {1,001 0,011

-0 30 -0, 300 =3, 300 {1 C3EY LR
1,40 01,401 -} 401 Lp 00 ) = 01
{150 L), 500 0,500 {000 {000
-, ik -0G0] (601 b iR SN
0,70 0,700 -0,700 1,000 01,000

(1 B0 [} B0} 0,80 {1 (M} | -0, 011

Ketidakpastian kalthrasi /| el Cnramainn: © 0003 br

Catatan Now
Standar yang digunakian untuk kalibrasi Dhygital Pressure Indicstor, No servmodel MOC2-PE | 11201, dengan nomor

sertrfikar 2313323, tertelusur ke Sistern Satuan Internasiosal (51 melalu FURK DDA TECINOLOGY [ K - 176 . TDN

P sbcanadanad st fir cxtlifram i Dipiind Presnie. seeind nomdermngil LE0E 0 FT00 wlvich itirally Bove st mmmber 29507 iraesabde oY e c——
ot ol el Y 0 vy AT TREHINCILONGY LK - ) 78~ JT1N

— Akhir dan sertifikat / swa o cornteare

Dvarang earpiiduie’ s el o derpar e agvgun besses dsngen prme iscopy sarfiisl gsrar besiuim
Fhm caridicat fmay ol fe ssprodons clie Bam A8 PRajEO0bT Drosed



LABORATORIUM KALIBRASI 1‘"‘“&-?,:"‘ 1
PT. HEKSA INSTRUMEN SINERGI = VIKAN

LA EF

Kemita Bhrafdiasl Masinme

+ Jin. Lingiar Sefatan Na. 10 Kp. Sengiol RT. 05 RW. ¢2 Tangarang Ssiatan - Banien L
l.ihr-llur.lum Serpong Grand Park Biok A3 Mo, 15, Muncul, Setu, Tangeeang Salatan - Banten % ,,ﬂ.‘b‘ !,'IIF‘[“.‘:I,,HH.,,, .
Telp - 021-22757873 Mabbe - 982119841290 Email : nioi@heksa co.d Ml ey
—
L] L] L]
Calibration Certificate

Mamap Alat Pressure Meter o Order 23 HIS 03 0104
frardrumerm g . Al i
Merk ;. Digima Junior Mo Sertifika o8, ZMHS - D693
VA ey Lty oo
Npe ; D-BLTX0 Tanggal Terima 26 Mes 2023
Thene . Heewt fvend o Dvde
Nomor Seri 0 = B Tanggal Kalibrasi ; 07 Juni 2023
Serieal Numbhar Lty vl abbrmtas
Rentang ukur : (0 sampai 2000) mBar Suhu P (242 £ 04)°C
W Temprraters
Resolus ;1 mBay kelembaban (62,3 + 2,00 % Rh
P Pl I TR Parleaiive Mamaidd

Tempa: Kalibrasi

PT. Heksy Instrumen Smergi

Py cprioficarn reayp el e eprodored clher Wan S phofeiraot c frooaii

| veaiad i) Svadifrerianm

Pemilik : AVL Sea & Australia Co., Lid,

iLfaner

Adana : Palma Tower 18th Floor - Unit 18C JLRA Kartini [1-5 Kavling, 12310 Jakarta Selatan
fadrreas tmlm.:;la

Alat tersebur di mas dikalibras: ferhadap standard PT. Heksa Instrumen Sinergi vang tertelusur ke S Pengukuran
dilakukan berdasarkan metode yang mengacu ke DED - R - 6-1 1 2004 dan prosedur internal dengan nomor referensi [K.-
HIS-PR 01, Hasil kalibrasi diperoleh dari rata - rata setiap pengukmran dan nilm ketidokpastian kalibrasi tertuang
dihalaman-halamen  lamprran berikutnya  pada  sertifikat kalitvasi ind.  Ketidakpastion  kalibrast ini  merupakan
ketidakpastian bentangan vang diperoleh dari sumber - sumber kesalshan tipe A dan tipe B sesum dengan JOGM 100
2008 "Giuide 1o the Expression of Uncertainty i Measurement” yvang dinyatnken pada tingkat kepercayaan 95 % dengan
faktor cakupan k = 2.

lererumen Tivieol v e feen califrrated gty sfimafimd nf FT. Meksa fantrewsen Siergl traecabile do 5T, Sleomrosmen? sl ol owd Raaed om T - 8 0=
2054 e ftermad procediors SE-NIE-PROL The caibration somd! i abuuined frm cverape for soch aremimremen o the calibvsmion imcerfaoty value ane reen an

l'"l'l"_l'ﬂﬂm'l'lg P iy paftbranaoy cornfemte. The colSraio e PR O eipvarelvd ince rveeh wiich refereed i e A werwd B vesarpey of prrar ||:r|1n|'.vg.lr\-
NOTENT I O Vieiale d0 2w Ercpreasivor of Uincerumy tn Afsanrremenr™ wivicl o expressed of o #F 55 copfideace feed by e coveragee facior & = 2

Halzman ke 1 dan 2 halaman

pages of PeRped
Dwterbithkean Tanggal, 0% Juni 2023
T

Dhisetujn oleh / dpprovwal B,
I \

Mg Bypuiory %

Heksa

Dvigrmy maemneh b’ seeiBRar /ni g SBne BOaD™ Aol 0e9peT proses ffooney serilor ecenm imeEusna nELrumig

SINERGI

HIE < FR - MW7
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LABORATORIUM KALIBRASI St !

PT. HEKSA INSTRUMEN SINERGI Bl == FCre e

Samor Sertfikal [/ Corgfvair X0 1 5, 2305 - D93
Bidang Kalbras Teknonan | Prewmes Colibsim Sl
Halaman ke 3 dan 3 halamean

Fage o o
Mma ALRE ¢ Brarem &b Pressure Meter
MNomor Sern | Serad susber i - 304
HASIL KALIBRASI / catimearon eser
Pembacann Alat/odng Penunjubon Standar | Sovdad Korebsi | Coresion
mBir mBar mBar
Absolute |.-'lk[u£|| Pressure Maik / | Turun o P Maik / Turun | Thren
i ST <) 3]0 ([¥] 1]
201 <HiX =14 793 b 7
400 -1 =5t 535 1 5
] =] - 304 -3 I 2
800 200 303 202 3 2
1000 0 -5 -6 -5 -6
1200 200 191 L] 0 10
1400 ekt 384 183 -16 -17
1600 600 580 579 =20 21
1800 800 776 775 =24 25
20000 | 00 072 471 -18 28
Ketsdakpustion kahbrasi | Cabbeanos Dncerns 1,30 mBar b
Catatan  vive ]
o

="

Standar yang digunakan untuk kalibrasi Digital Pressure Indicator, No seri/model MC2 - PE / 11201 e
sl Umen

sertifikat 8 19-0243, terteluaur ke Sistem Satuan Internasional (ST) melalui Labotatoriem Standard Nasio

(T e ey foar cahBreriipe dx Dvpiigy) Prsimae Snilicador ool mimber nadid A8 . PE © 31300 sdbdely eliamlln Juwn cornfied nussher :ifl‘mﬂ'_.-
lrsrrriiions :‘i_u].-rr vl Lot f 5T ¢ Werongty Laalasruibinry o Nabiowad Yy Yimudarads

Alat ticdak bisa di posisi 0

=== Akhir dani sertifikat / fur o comeae ——

liamng Mty il dRiThoe’ 5 sy CAYE Anana el fespan Simem § ST SHTENEE BECUTY A i VL TLE
Thee peutiRoabe Jaay Hod Beh rovseioamd (VTEa Mide Wl Db oFtal aliis Siuil



LABORATORIUM KALIBRASI e,
PT HEKSA INSTRUMEN SINERGI  ioeas VKAN

Feomsing Alraditasl Masignal

Office : Jie. Lingkar Selatan Mo, 10 Kp. Serghot AT, 08 FN. 02 Tangerang Seisfan - Bamten ‘;ﬁ; LK-264-IDN
Labaratsmem ¢ Serpong Grard Park Blok &3 Mo, 16, Museul Sei. Tangerasy Sefatan - Banton A u‘-"l"\hm:“ SOV TEC-1T 52011
Telp - 02122757873 Mabde - 182118541550 Emall - indoi@feksa.ooid mu :
SERTIFIKAT KALIBRASI
£ ] [ ]
Calibration Certificate

Mamin Alag : PRESSURE METER Mo Cirdles ¢ 23 HIS 05 0104

PO L T T AT b

Merk : SIGMA JUNIOR Mo Sertlikat S 2308 - Daody

A o i frer £ Pl mi

Tipe D-86720 Fanggal Tenima 26 Med 2023

T Heoceival of oo

Nomor Sen H-62% Tanggal Kalibrasi : 07 Jum 2023

Srrdad Namiwer | int wif L althrarios

Rentang ukor ¢ (=2000 sampai 2000) mBar Suhu P (22,604 0,4) *C

Mivanurieeg R T

Resolusi | mBar E.elembaban (56.8+2 2% Rh

Beno ki Felative Msmialine

Tempat Kalibvas: : PT, Heksa Instrumen Sinengi

Frasay e ovalifarmmmm

Permulik : AVL Sea & Auvstralie Co., Lid

i Farver

Alasma Palma Tower 18th Floor - Unit 18C JLRA Kartim 1I-8 Kavling, 12310 Jakarta Selatan Indonesia

Airreas

Alat tersebut di atas dikahibrasi terhadsp standord PT. Heksa Instrumen Sinergi vang tertelusar ke S Pengukuran
dilakukan berdasarkan metode yang mengacu ke DKD - R : 6-1: 2014 dan prosedor internal dengan nomor referensi [K-
HIS-PR O1. Hasil kalibrasi diperoleh dari rata - rata setiap pengukuran dan nilsi ketidakpastion kalibrasi teruing
dibalaman-halaman  lampiran  berikutnyn  pada semifikst kalibrasi ini. Ketidakpastisn  kalibrasi  fni merupakan
ketidakpastian bentangan yang diperoleh dari sumber - sumber kesalahan tips A dan tipe B sesuai dengan JOGM 100 ¢
2008 "Gwide 1o the Expression of Uncertainty in Measurement” vang dinyatakan pada tingkat kepercayaan 95 % dengan
faktor cakupan k=2

inatrusrer st i b bovn calibrmted ety simwilaed 5 BT Heloe Inatrarivn Sawrgh draceably do 59 Afeassrement v carrieod owd o om DR - 8 - 6ed
20 e Irodermad rocedare SESTOSPR0 The colifermaton resud dn addoasd fow anvwrage flar wecdv mpasremrens sl e oliBrRian KR FRERRY vy are hees o
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CONVERTER (LD ALL

MAAIMT. KIT CLD 60 VACLILS PLIMP
AN TENANCE WIT ANNUAL RAW STREAM
MUMNTENANCE KIT DILUTION STREAM ANNLIAL
MAINTEMANCE KIT AMA 150 PUNP SAMPLE/BYP
RAANTENANCE KT ANNLIAL HEATED FID 160
SAAINTEMANCE KIT ABAL 160/ FSSR60 HFID PUMP
AN TENANCE KIT-HEATED CLD M6l ANNLIAE
BARINTEMANCE KIT OOLD CLD IS0 ANMUAL
MAINT. KIT WS 150 ANNUAL

RABINT, KIT CVS 150 PLIMP MZ-2

-AING 10.00x%2 00

FAN GUARD ASSEMELY SONGOMM PLASTIC BLACK
MANTENANCE KT 12 MONTHS PRERLTER GO2
THERR, TRAMSE COMP FEROTHERM 4 300 DEG
S8 SET DETECTOR FID ANALYZER

CHAPHRAGM HEAD 4- HEAD [100-230 V)

! COMNVERTER CLD ALLING SET HIGH

ING SET LIOW

SPE ND. 37 .!JP'PII!.":H LTIN/BPLSKR W 2043,
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