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1. Analysis of legal requirements:

NSAI Annual In Service Conformity (ISC) Report
of its finalised ISC investigations for 2023

The analysis of legal requirements is according to Annex Il of Commission Regulation (EU) 2017/1151 as amended by ((EU) 2020/49).
This Annex contains ISC obligations for both the Granting Type-Approval Authority (GTAA) and the vehicle manufacturer.

The ISC obligations for the emission GTAA applies on a rolling annual basis, with reporting of ISC results by 31 March each year, of the preceding year’s finalised
ISC investigations.

In case some ISC investigations of the GTAA from the previous year are still open by that date, they shall be reported as soon as the investigations are finalised.

Under Commission Regulation (EU) 2017/1151 as amended by ((EU) 2020/49), the commencement year for ISC investigations by GTAAs is 2020, investigating
vehicles approved and in use from 1 January 2019; in accordance with the rules and criteria established for vehicle selection and ISC testing.

This report is NSAl’s fourth annual ISC investigations report.
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2. ISC process steps:

The ISC process steps are as defined in item 2 of Part B to Annex Il of Commission Regulation (EU) 2017/1151 as amended by ((EU) 2020/49). There are five steps
involved and the GTAA has overall responsibility for three of these steps and combined responsibility with the vehicle manufacturer for two of these steps. There
are also, other actors involved in the ISC process. Other actors may perform any number of ISC test each year. This information shall be collected by the GTAA
when deciding which ISC families to test in a particular year. The GTAA must also make available, the results of annual ISC tests on the European Commission’s
electronic platform.

The ISC process steps are as follows:

ISC Steps Main Responsibility Other Actors
Type-A | Authority, Technical Servi
Step 1: Information gathering and Risk Assessment GTAA Ladacaiiaion 9” 'y, ec' nica farwce,
European Commission, third parties
Step 2: ISC Testing GTAA, Vehicle Manufacturer Type-Approval Auth(?rlt'y, Technlcal Sfarwce,
European Commission, third parties
Step 3: Compliance Assessment GTAA + Vehicle Manufacturer -
Step 4: Remedial Measures GTAA + Vehicle Manufacturer -
Step 5: Reporting GTAA Type-Approval Auth(?rit.y, Technical Sfarvice,
European Commission, third parties
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3. Annual Report Format:

The Annual Report format follows the prescribed format contained within Appendix 4 to the ISC Annex of Commission Regulation (EU) 2017/1151 as amended by

((EU) 2020/49).
ISC Period Manufacturer
2023 BMW
A. Quick overview and main conclusions:

Quick overview:

1. Following the established rules prescribing the numbers of vehicle ISC families to be selected for ISC testing, NSAI selected two ISC families consisting

of three vehicles per family.

2. In total fourteen vehicle tests were carried out on six vehicles.
3. All vehicles were subjected to the WLTP Type 1 test and RDE test in accordance with the established ISC requirements for testing.

4. One vehicle from each ISC family was subjected to an additional RDE hot test.

5. AIllISC tests for all selected ISC families were carried out in the period between 03.08.2023 and 29.11.2023.

6. AllISC testing was carried out by the 1SO17025 and I1SO17020 accredited laboratory, DEKRA Automobil GmbH.
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Main Conclusions:

e All vehicles passed the WLTP Type 1 tests and RDE tests.

e Both vehicles subjected to an additional RDE hot test passed this additional test.
e No mild, intermediate or extreme outliers were detected in either sample.

e No remedial measures were detected.

e As per the established ISC rules, as all selected vehicles passed all ISC tests and with no detection of the need to apply remedial measures, NSAI closed
both Statistical Folders on 19" January 2024.
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B. ISC activities performed by BMW in the previous year:

As per the ISC established rules for vehicle manufacturers, BMW performed its vehicle manufacturer ISC activities.

(1) Information gathering by the manufacturer:

BMW uses an external service provider to select and test vehicles for ISC compliance.

For 2023 the external service provider was Fa. FAKT GmbH.

BMW has no involvement in the selection and testing of its vehicles for ISC compliance.

To assist the external service provider in its vehicle selections, BMW sends the external service provider two information files as follows:

1. ISC Planning file. This file is structured to provide the following information:
o ISC family identifier.

Series.

Model.

Engine code.

Type code.

Steering.

Transmission.

Vehicle category.

Drivetrain.

Emission standard.

Options code.

Type SOP date.

Fuel.

Combustion process.

Method of aspiration.

Cylinder block configuration.

Type of catalytic action.

O 00O 0O O O O O O0OO0OO0O OO O0OOo0O O0 O0
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Exhaust after-treatment system.
Particulate trap.

Exhaust gas recirculation.
Engine cylinder capacity.
Approval type.

Type-approval number.

Sales per type.

Sales per In Use Family .

O O O O O O O O

2. Dealer Stock List file. This file is structured to provide the following information:
o VIN.

Production date.

First registration date.

Type Code.

Dealer.

Fuel.

Power.

Kilometre.

Model.

Derived.

Emission standard.

Status.

Options code.

O O O O O O O O O o o0 o

The external service provider uses this information as part of their selection criteria for BMW vehicles for ISC compliance testing.
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(2) 1SC testing (including planning and selection of families tested, and final results of tests):

The following tables are extracts from the full set of tables, which detail the planned and selected ISC families and their final ISC test results.
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Production Year 2021:
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Production Year 2020:
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C. ISC activities performed by accredited laboratories or technical services in the previous year:

NSAI did not receive any information in 2023 relating to ISC performed by accredited laboratories or technical services.

(3) Information gathering and risk assessment: -
(4) ISC testing (including planning and selection of families tested, and final results of tests): -
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D. ISC activities performed by the granting type-approval authority in the previous year:

(5) Information gathering and risk assessment:

The information gathering and risk assessment was carried out on the basis of:

° BMW'’s Emission Warranty Information Report (EWIR). This report details:
o  Emission related warranty claims.
o  Frequency and nature of faults for emission related components.
o Numbers of vehicles affected by each fault.

. RDE emission performance of the vehicle type-approvals issued.
o  Provided the highest emitting vehicles during type-approval.
o  Combined with the minimum mileage of 15000km required for ISC vehicle selection these were seen as high risk vehicles.

e  Exhaust aftertreatment system architecture.
o  The complexity of the exhaust aftertreatment architecture added to the risk.

e  Sales volumes.
o  The most significant aspect to the risk assessment.
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(6)

ISC testing (including planning and selection of families tested and final results of tests):

Based on the criteria established during the information gathering process, NSAI selected the following ISC families for ISC testing:
e 24-WBA-030
e 24-WBA-P26
These ISC families were among the highest in sales volumes and were representative of all emission related warranty claims.
These ISC families represented the highest pollutant emitting vehicles type-approved.
These ISC families contained complex exhaust after-treatment architecture.
Annex Il of Commission Regulation (EU) 2017/1151 as amended by ((EU) 2020/49), defines an ISC family as the PEMS (Portable Emission
Measurement System) test family. The PEMS test family is itself defined in Annex llIA of Commission Regulation (EU) 2017/1151 as amended by

((EU) 2020/49), and consists of two administrative criterion (GTAA, Manufacturer) and eleven technical criterion.

For the two ISC families selected by NSAI the ISC Family parameters are tabulated as follows:
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24-WBA-030
Family Parameters: 24-WBA-030
Approval authority: NSAI
Manufacturer: BMW
Propulsion type: ICE
Fuel type: Gasoline
Combustion process: 4-stroke
Number of Cylinders: 4
Configuration of cylinder block: in-line
max. Engine volume: 1998
Method of fuel injection: direct
Cooling system: liquid
Aspiration charger type: single

Exhaust aftertreatment:

2x CAT MN + OPF UB

EGR:
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24-WBA-P26
Family Parameters: 24-WBA-P26
Approval authority: NSAI
Manufacturer: BMW
Propulsion type: ICE + E-engine
Fuel type: Gasoline
Combustion process: 4-stroke
Number of Cylinders: 4
Configuration of cylinder block: in-line
max. Engine volume: 1998
Method of fuel injection: direct
Cooling system: liquid
Aspiration charger type: single

Exhaust aftertreatment:

2 x CAT MN+OPF UB

EGR:

NSAI ISC Annual Report 2023

NSAI 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844

Page 18 of 37




NSAI ISC Annual Report 2023

Vehicle 1

NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844

Page 19 of 37



Vehicle 2
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Vehicle 3
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Vehicle selection:

DEKRA Automobil GmbH sourced these vehicles from their respective ISC Families for vehicle owner interview and examination as per the
established ISC rules.

For each selected vehicle the following documentation has been provided:
e Vehicle COC
e Vehicle Owner Interview as per Appendix 1 of the ISC Annex.

e Vehicle Examination and Maintenance report as per Appendix 1 of the ISC Annex.
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Final results of the WLTP Type 1 and RDE tests:

ISC Family 24-WBA-030

Vehicle 1

Type / Variant / Version: G3L / 61FF / IAW500M0

Summary of test results from DEKRA Automobil GmbH test report: 202350720_FN25300_1

Emission Limits

WLTP Type 1 Test Results

RDE Test Results

Limit Limit Intermediate Extreme Mild Outlier | Intermediate Extreme
Pollutants (Petrol) (Diesel) ISC Values Outlier Outlier ISC Values ISC Values PEL < ISC Outlier Outlier
ISC Value > ISC Value > RDE Cold RDE Hot Start Value < ISC Value > ISC Value >
1.3 x PEL* 2.5 x PEL* Start 1.3 x PEL* 1.3 x PEL* 2.5 x PEL*
CO (mg/km): 1000 500 167.62 No No 136.3 - No No No
THC (mg/km): 100 - 12.72 No No - - - - -
NMHC (mg/km): 68 - 10.73 No No - - - - -
NOx (mg/km): 60 80 5.48 No No 6.9 - No No No
THC+NOx (mg/km): - 170 - - - - - - - -
PM (mg/km): 4.5 4.5 0.15 No No - - - - -
PN (#/km): 6.00x10 6.00x10 1.29x10%° No No 5.85x10° - No No No
| * PEL = Pollutant Emission Limit
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Summary of test results from DEKRA Automobil GmbH test report: 202350720_FN67964_1

Vehicle 2

Type / Variant / Version: G3K / 71FY / IAW500MO

Emission Limits

WLTP Type 1 Test Results

RDE Test Results

Limit Limit Intermediate Extreme Mild Outlier | Intermediate Extreme
Pollutants (Petrol) (Diesel) ISC Values Outlier Outlier ISC Values ISC Values PEL < ISC Outlier Outlier
ISC Value > ISC Value > RDE Cold RDE Hot Start Value < ISC Value > ISC Value >
1.3 x PEL* 2.5 x PEL* Start 1.3 x PEL* 1.3 x PEL* 2.5 x PEL*
CO (mg/km): 1000 500 175.98 No No 77.7 80.0 No No No
THC (mg/km): 100 - 16.86 No No - - - - -
NMHC (mg/km): 68 - 14.52 No No - - - - -
NOx (mg/km): 60 80 15.60 No No 26.9 7.4 No No No
THC+NOx (mg/km): - 170 - - - - - - - -
PM (mg/km): 4.5 4.5 0.19 No No - - - - -
PN (#/km): 6.00x10% 6.00x10% 1.61x10%° No No 4.10x10° 3.91x10° No No No
‘ * PEL = Pollutant Emission Limit
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Vehicle 3

Type / Variant / Version: G3K / 61FY / IAWS500MO

Summary of test results from DEKRA Automobil GmbH test report: 202350720_FN67520

Emission Limits

WLTP Type 1 Test Results

RDE Test Results

Limit Limit Intermediate Extreme Mild Outlier | Intermediate Extreme
Pollutants (Petrol) (Diesel) ISC Values Outlier Outlier ISC Values ISC Values PEL < ISC Outlier Outlier
ISC Value > ISC Value > RDE Cold RDE Hot Start Value < ISC Value > ISC Value >
1.3 x PEL* 2.5 x PEL* Start 1.3 x PEL* 1.3 x PEL* 2.5 x PEL*
CO (mg/km): 1000 500 156.28 No No 78.0 - No No No
THC (mg/km): 100 - 13.99 No No - - - - -
NMHC (mg/km): 68 - 11.98 No No - - - - -
NOx (mg/km): 60 80 7.41 No No 7.6 -- No No No
THC+NOx (mg/km): - 170 - - - - - - - -
PM (mg/km): 4.5 4.5 0.13 No No - - - - -
PN (#/km): 6.00x10% 6.00x10% 2.03x10%° No No 9.69x10° -- No No No
‘ * PEL = Pollutant Emission Limit
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ISC Family 24-WBA-P26

Vehicle 1

Type / Variant / Version: G3X / 61DP / IAW50000

Summary of test results from DEKRA Automobil GmbH test report: 202350720_9K44031

Emission Limits

WLTP Type 1 Test Results

RDE Test Results

Limit Limit Intermediate Extreme Mild Outlier | Intermediate Extreme
Pollutants (Petrol) (Diesel) ISC Values Outlier Outlier ISC Values ISC Values PEL < ISC Outlier Outlier
ISC Value > ISC Value > RDE Cold RDE Hot Start Value < ISC Value > ISC Value >
1.3 x PEL* 2.5 x PEL* Start 1.3 x PEL* 1.3 x PEL* 2.5 x PEL*
CO (mg/km): 1000 500 399.89 No No 208.9 - No No No
THC (mg/km): 100 - 10.82 - - - - - - -
NMHC (mg/km): 68 - 8.85 - - - - - - -
NOx (mg/km): 60 80 10.31 No No 6.2 - No No No
THC+NOx (mg/km): - 170 - - - - - - - -
PM (mg/km): 4.5 4.5 0.91 No No - - - - -
PN (#/km): 6.00x10 6.00x10 1.17x10%° No No 1.15x10° - No No No
| * PEL = Pollutant Emission Limit
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Vehicle 2

Type / Variant / Version: G3X / 61DP / IAW50000

Summary of test results from DEKRA Automobil GmbH test report: 202350720_9K66472

Emission Limits

WLTP Type 1 Test Results

RDE Test Results

Limit Limit Intermediate Extreme Mild Outlier | Intermediate Extreme
Pollutants (Petrol) (Diesel) ISC Values Outlier Outlier ISC Values ISC Values PEL < ISC Outlier Outlier
ISC Value > ISC Value > RDE Cold RDE Hot Start Value < ISC Value > ISC Value >
1.3 x PEL* 2.5 x PEL* Start 1.3 x PEL* 1.3 x PEL* 2.5 x PEL*
CO (mg/km): 1000 500 375.93 No No 290.1 336.0 No No No
THC (mg/km): 100 - 12.43 - - - - - - -
NMHC (mg/km): 68 - 10.78 - - - - - - -
NOx (mg/km): 60 80 11.45 No No 5.5 9.4 No No No
THC+NOx (mg/km): -- 170 -- -- -- -- -- -- -- --
PM (mg/km): 4.5 4.5 0.81 No No -- -- -- -- --
PN (#/km): 6.00x10" 6.00x10" 2.24x10%° No No 9.03x10° 1.08x10%° No No No
‘ * PEL = Pollutant Emission Limit
NSAI ISC Annual Report 2023 Page 27 of 37

NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844




& Nsa

Vehicle 3

Type / Variant / Version: G3X / 61DP / IAW50000

Summary of test results from DEKRA Automobil GmbH test report: 202350720_9K43980

Emission Limits

WLTP Type 1 Test Results

RDE Test Results

Limit Limit Intermediate Extreme Mild Outlier | Intermediate Extreme
Pollutants (Petrol) (Diesel) ISC Values Outlier Outlier ISC Values ISC Values PEL < ISC Outlier Outlier
ISC Value > ISC Value > RDE Cold RDE Hot Start Value < ISC Value > ISC Value >
1.3 x PEL* 2.5 x PEL* Start 1.3 x PEL* 1.3 x PEL* 2.5 x PEL*
CO (mg/km): 1000 500 391.37 No No 404.2 - No No No
THC (mg/km): 100 - 12.78 - - - - - - -
NMHC (mg/km): 68 - 11.01 - - - - - - -
NOx (mg/km): 60 80 8.79 No No 8.4 - No No No
THC+NOx (mg/km): -- 170 -- -- -- -- -- -- -- --
PM (mg/km): 4.5 4.5 0.00 No No -- -- -- -- --
PN (#/km): 6.00x10" 6.00x10" 2.54x10%° No No 2.83x10%° - No No No
‘ * PEL = Pollutant Emission Limit
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(7) Detailed investigations:

o All vehicles passed the WLTP Type 1 tests and RDE tests.

o One vehicle from each ISC family was subjected to an additional RDE hot test.
o All vehicles subjected to an additional RDE hot test passed this additional test.
o No mild, intermediate, or extreme outliers were detected in either sample.

o No remedial measures were detected.

(8) Remedial measures:

All selected vehicles passed all ISC tests with no detection of the need to apply remedial measures, both ISC families were found to be ISC compliant. NSAI
closed both Statistical Folders on 19" January 2024.
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E. Assessment of the yearly expected emissions decrease due to any ISC remedial measures:

F. Lessons learned (including for performance of instruments used):

e No instrumentation difficulties were reported by DEKRA Automobil GmbH.
e Availability of vehicles.

e Availability of test facilities.

G. Report of other invalid tests:
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Statistical analysis:

ISC Family: 24-WBA-030

ISC Family: 24-WBA-P26

Vehicle WLTP Type 1 Test RDE Test Result Vehicle WLTP Type 1 Test RDE Test Result
Result Result
Vehicle 1: Pass Pass Vehicle 1: Pass Pass
Vehicle 2: Pass Pass Vehicle 2: Pass Pass
Vehicle 3: Pass Pass Vehicle 3: Pass Pass
*Mild Outliers: 0 *Mild Outliers: 0
**Intermediate outliers: 0 **Intermediate outliers: 0
***Extreme outliers: 0 ***Extreme outliers: 0
Sample size “n”: 3 Sample size “n”: 3
“f” count: 0 “f” count: 0
ISC sample family 24-WBA-030 ISC sample family 24-WBA-P26
Overall result: Pass: v Fail: () Overall result: Pass: v Fail: ()
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Decision chart for the statistical procedure for vehicles type approved as of 1 January 2020 (where ‘UND’ means undecided)

ISC Family: 24-WBA-030 WLTP Statistical Result
Figure B.2
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NSAI ISC Annual Report 2023 Page 32 of 37

NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844



& Nsa

Decision chart for the statistical procedure for vehicles type approved as of 1 January 2020 (where ‘UND’ means undecided)

ISC Family: 24-WBA-030 RDE Statistical Result
Figure B.2
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Decision chart for the statistical procedure for vehicles type approved as of 1 January 2020 (where ‘UND’ means undecided)

ISC Family: 24-WBA-P26 WLTP Statistical Result
Figure B.2
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Decision chart for the statistical procedure for vehicles type approved as of 1 January 2020 (where ‘UND’ means undecided)

ISC Family: 24-WBA-P26 RDE Statistical Result
Figure B.2
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Supporting documentation:
e Commission Regulation (EU) 2017/1151 as amended by ((EU) 2020/49).
e DEKRA Automobil GmbH ISC test reports:
o TR 202350720_FN25300_1
o TR 202350720_FN67964_1
o TR 202350720_FN67520
o TR 202350720_9K44031
o TR 202350720_9K66472
o TR 202350720_9K43980
e BMW EWIR (Emission Warranty Information Report) 2022.
e Transparency Lists for all ISC families.
e Certificates of Conformity (COC) for each vehicle.
e Vehicle owner interviews for each vehicle.
e Vehicle examination and maintenance reports for each vehicle.
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e EU exhaust emission type-approvals:
o e24*715/2007*2018/1832AP*1688*00
o €24*715/2007*2018/1832AP*1680*00
o €24*715/2007*2018/1832AP*1643*00

o €24*715/2007*2018/1832AP*1684*00
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