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Vehicle CO, emission
regulation in EU

(now and future)
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The EU regulations and policy instruments:
the main legal acts

1. Regulation (EC) No 443/2009 - CO, emissions
from passenger cars and amending Regulation (EU)
No 333/2014 to define the modalities for reaching
the 2020 target to reduce CO, emissions from new
passenger cars

2. Regulation (EU) No 510/2011 - CO, emissions
from light commercial vehicles (vans) and amending
Regulation (EU) No 253/2014 to define the
modalities for reaching the 2020 target to reduce CO,
emissions from new light commercial vehicles

The EU regulations and policy instruments:
light duty vehicles

Cars - fleet wide average targets:
* 130g CO-./km in 2015 (phased in from 2012)
* 95g CO,/km from 2021

Vans - fleet wide average targets:
» 175g CO./km in 2017 (phased in from 2014)
* 147g CO./km in 2020

Targets based on NEDC test measurements

Clirsats
Actian

-18-




The EU regulations and policy instruments:
light duty vehicles - Main elements

» Utility based approach using mass
« Manufacturer specific targets
* Derogations for small volume and niche manufacturers

* Incentives for CO, reducing innovations not measured in
the test procedure

* Incentives to stimulate marketing of ultra-low emission
vehicles

* Allows manufacturer pools
* Penalties for non-compliance
* Annual monitoring of new vehicle test emissions

Evaluation of Regulation 443/2009

Some key findings:
* Car CO2 Regulation is likely to have accounted for 65-
859% of the reductions in tailpipe emissions
achieved following the introduction of the Regulation; an

estimated rate of annual improvement in CO2 of 3.4 to
4.8 gCO2/km compared to 1.1 to 1.9 gCO2/km before.

e Car CO2 Regulation has generated net economic
benefits for society with overall cost savings of €6.4
billion

* Costs to manufacturers have been much lower than
originally anticipated, because emissions abatement

technologies have, in general, proved to be less costly
than expected.

Cirnsats
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Evaluation of Regulation 443/2009

Main weaknesses:

¢ Test procedure — doesn't accurately represent real
driving, increasing discrepancy
* Well to tank emissions — production of energy used

* Embedded emissions — emissions from vehicle and
component production

Potential weaknesses:
* Super credits
¢ Phasing-in of target

http:/ fec.europa.eu/clima/ policies /transport/vehicles/docs/evaluation_ldv_ceo2_regs_en.pdf

The EU regulations and policy instruments:
what next?

* Introduction of the Worldwide harmonized Light vehicle
Test Procedure (WLTP)

* LDV regulations post 2020
* Monitoring rules for HDVs

=118
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LDV regulations post 2020

* Current Regulations request review and new proposals

* Regulations contain specific requests for analysis
(e.g. utility parameter, WTT and embedded emissions, ambition level)

« Extensive analysis being carried out
+ Extensive technical interaction with stakeholders

« Some analysis already published
(e.g. downweighting, mileage, competitiveness, regulatory metric
http://ec.europa.eufclima/policies/transport/fvehicles/studies_en.htm)

* Energy Union Communication stated 2016/17 as target
for new proposals

* |Large meetings with stakeholders (23/05/2014, 09/12/2014)

LDV regulations post 2020

Further analytical work:

* Technologies and costs

+« Modalities for future Regulations

* Causes of test : real-world CO, divergence
* Second hand market

* | easing

* Speed limiters for light commercial vehicles
* Scrappage scheme

* Pricing of optional extras

=10
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The EU regulations and policy instruments:
implementation

Monitoring
Pooling
Eco-innovations
Supercredits

Derogations for small volume and niche
manufacturers

ik b N

1. Monitoring EU new car CO, emissions

Average CO2 emissions from passenger cars in the EU

—

0 ] \k.— 2015 target for cars
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Progress in reducing CO, emissions

C02 emissions target {average-g/kg) [prefim.)

Eﬁtf\re 2004 20035 2006 2007 2008 2009 2010 2011 2012 2013 2014
M1 i63.4 1624 161,3 158,7 133.6 143,7 140 135.7 132.2 126.7 123.4
N1l 180.3  173.3 169.2

B
Cortaitan

CO, monitoring process

Member
State data
sub-
mission 28

Fe

Issue of
excess
emissions
premia {if
necessary)

COM OEMs= 3
publication months to
of final verify the
data and provisional
targets data




2. Pooling 1/2

e Manufacturers may form a pool to meet the
mandatory emission targets jointly.

e When forming a pool, manufacturers must
respect the rules of competition law; the
information they exchange should be limited to
average specific emissions of CO,, their specific
emissions targets, and their total number of
vehicles registered.

4. Pooling 2/2

e Joint target for a pool of OEMs based on
average emissions/average mass of the pool
members

e 14 pools notified for cars (53 OEMs)
e 8 pools notified for Vans (35 OEMs)

Clirrate
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3. Eco-innovations - cars

» Manufacturers can reduce their average specific
emissions by maximum 7gCO2/km by fitting their
vehicles with eco-innovations

e Commission Implementing Regulation (EU)
No 725/2011 establishing a procedure for the
approval and certification of innovative
technologies for reducing CO 2 emissions from

passenger cars

e Technical Guidelines

4. Supercredits [1/2]

Super-credits for vehicles emitting less
than 50 g CO,/km- each

For instance, for cars, such vehicle shall count as:
« 3,5carsin 2012 and 2013

2,5 cars in 2014;

1,5 cars in 2015;

1 car from 2016.

Cimats
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4. Supercredits [2/2]

Super-credits for 95 g CO,/km target:
— 2 passenger cars in 2020,

— 1,67 passenger cars in 2021,

— 1,33 passenger cars in 2022,

— 1 passenger car from 2023,

subject to a cap of 7,5 g CO,/km over that period
for each manufacturer

5. Derogations 1/2

De minimis
* The very smallest manufacturers registering less

than 1000 vehicles per year are exempt from
meeting the targets.

Small Volume manufacturers

* Up to 10 000 registrations in the EU/year
Niche manufacturers

* 10 000-300 000 vehicles/year

* 259 reduction compared to 2007 emissions
* 45% from 2020

Clirsats
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5. Derogations 2/2
Commission Regulation (EU) No 63/2011

Small-volume manufacturers (below 10 000
vehicles/year)

* New targets that must be consistent with the
reduction potential and should take into account

the market characteristics of the vehicle type
produced

Derogation appli¢ation
(Small Volume Manufacturer)

Application documents requirement for

http://ec.europa.eu/clima/policies/transport/vehi
cles

1. Standard format (Excel sheet)

2. Declaration on ownership

3. Official certified accounts (for>100 registrations)
4. A cover letter (not obligatory)

Simats
Actian
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Application

[
Lorrissriian
—

documents-standard format

Implementing legislation for 2015
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Application documents-standard format

1. Name, address and contact

2. Eligibility criteria

2.1. Is the applicant part of a group of connected
manufacturers?

3. Requested duration of the derogation
Number of calendar years (maximum 5)

4. Proposed specific emissions
target/annual targets

Clinaats
Aciian
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5. Company specific information

5.1. Average specific emissions of CO 2 in 2007
5.2. Number of employees

5.3. Size of the production
5.4. Sales volumes for five years preceding the
date of application

5.5. Yearly turnover for five years preceding the
date of application

Standard format of the application

» for five calendar years preceding the date of
application, the sales volumes, yearly turnover,
net profit, and R & D spending [..]

When an application is submitted by a
manufacturer responsible for more than 100 cars
per year, the information referred to in point (d)
shall be accompanied by the official certified
accounts, or shall be certified by an independent
auditor.

Cimats
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5.6. Characteristics of the market

Information on planned products in the
confidential section of this application.

(a) the vehicle characteristics;

(b) the names and price ranges of directly
competing vehicles in the year preceding the date
of application

(c) the price list of vehicles that are to be
covered by the derogation

APPLICATION

5.8. Net profit for five years preceding the date
of application Year

5.9. R & D spending over five years preceding the
date of application Year

5.10. Net financial transfers to the parent
company in case of connected undertakings
during five years preceding the date of
application

Hirmas
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APPLICATION

6. Details of the passenger cars to be
launched on the Union market for which the
applicant will be responsible

6.1. Characteristics of the market

6.1.1. Vehicle characteristics;

6.1.2. Names and price ranges of directly
competing vehicles in the year preceding the date
of application;

6.1.3. Expected price list of vehicles to be
covered by the derogation.

APPLICATION

7. Applicant’s technological potential

7.1. List of CO 2 reducing technologies deployed

in the applicant’s fleet in 2007;

7.2. Where the list referred to in point 7.1 is not

available, the list for the following year closest to
2007;

7.3. In case of applicants planning to enter the

Union market, the list referred to in point 7.1
should be provided for the first year of the

derogation.
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CONFIDENTIAL SECTION OF THE
APPLICATION

8. Applicant’s reduction programme

8.1. Timetable for deployment of CO 2 reducing
technologies in the fleet;

8.2. Expected fleet average during the period of
derogation:

8.2.1. Union registrations per year
8.2.2. Expected average mass of vehicles

8.2.3. Expected average specific CO 2 emissions
of vehicles to be launched on the Union market

APPLICATION

8.3. CO 2 reducing technologies to be deployed in
the applicant’s fleet under the reduction
programme;

8.4. The additional costs per vehicle version of
the technologies to be deployed as part of the
programme;

8.5. In the case of yearly targets, yearly
improvement of specific CO 2 emissions of the
vehicle versions for which CO 2 reducing
technologies are introduced.

=100
Action
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Review process for small volume
derogations

e The current scheme is valid up to 2020/2021

including
» A change of test cycle (NEDC/ WLTP)

» Further reductions are expected

More information on:

http.//ec.europa.eu/clima/policies/transport/vehicles

Simste
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World-harmonised Light-duty
vehicle Test Protocols (WLTP):
Status

DG for Internal Market, Industry, Entrepreneurship
and SMEs (GROW)

Unit Automotive and Mobility Industries

World-harmonised Light-duty vehicle
Test Protocols (WLTP)

1. What?
Why?
Status ?

Main achievements

=~ LN

Next steps:
- in the EU
- on global UNECE level

I
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WLTP: What ?

» Whole set of emission certification test procedures
and requirements in a UN Global Technical Regulation

» 3 phases: 2008 - 2014 (I), 2015 - 2018 (II), 2019 -
2022 (III) agreed by GRPE

» UNECE WP.29 provided formal mandate for the first
phase that is later prolonged until 2016 to WLTP IWG

=> Phase I: development of a new, more realistic test
cycle (WLTC) including test procedures focusing on
CO, emissions

WLTP: Why ?

» Global harmonisation of tests and requirements =>
Industry interest

Existing NEDC, perceived as outdated and unrealistic.
The WLTP modelled on real driving should provide:

» Better information on and comparison of fuel
consumption => Consumer interest

» Incentives for developing the most efficient
technologies to improve fuel consumption also in real
driving (and not the most efficient technologies on an
artificial test cycle) => Consumer interest

I
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» Adopted as UN Global Technical Regulation No 15 by
UNECE WP.29 in March 2014: "Phase Ia WLTP" =>
complete certification tailpipe emission test cycle
(WLTC)

» Now: further "nice-to-have" elements being added:
road load determination, electrified vehicles, reduce
the number of tests by calculation,... being developed
by WLTP Informal Working Group : "Phase Ib WLTP".

» Mandate WLTP IWG on Phase Ib, refer to UN WP29
website: ECE-TRANS-WP29-2014-AC3-39e, expires
in 2016

» In parallel: WLTC being transposed into EU law with
administrative and some technical elements being
added
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WLTP: Main achievements

Tailpipe exhaust emission test cycle
(1) Determine road loads
!
(2) Test vehicle in the lab on chassis dyno
l |
(2a) Driving pattern (2b) Test procedures

WLTP: Main achievements

Road load testing:

» Develop equivalent methods: coast down or torque
meter or wind tunnel & flat belt

» Close loopholes by better defining certain issues,
e.qg. tyre pressure, brake conditions

» Road load families => reduced # of tests

» Alternative routes: default road load values from
table and calculation
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WLTP: Main achievements

Driving pattern:

» Collection of driving data from EU, US, Japan and
India => WLTP database

» Low, Medium, High, Ex-High speeds parts

» Identification of relevant dynamic parameters for
CO2 emissions (RPA, v*a,...)

» Construct WLTC drive trace by combining short trips
for a "best fit" of these parameters to WLTP database

WLTP: Main achievements
Test procedures:

» Interpolation vehicle families => limitation of tests
by interpolations for effects of options

» Various corrections, e.qg. battery charging
» Better setting of chassis dyno parameters

» More realistic test masses (consideration of options,
pay loads)
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Next steps
In the EU:
» Preparation of legal text ongoing

» Various additional technical elements, such as
corrections for European ambient temperatures and
violations of driving trace are being added

» Administrative elements, e.g. conformity of
production statistics & rules

» Vote in TCMV feasible by the end of 2015 (08 Dec 15)

» Application at type approval intended as from
2017/18, political decision on date of application still
open

Next steps
In the EU:

» CO, monitoring Regulations (EC) 443/2009 (cars) and
510/2011 (vans), NEDC <=> WLTC

= CO, emission targets to be adapted

= Until 2020/21: WLTC results to be "translated
back" into equivalent NEDC values

» Complex mathematical model
» 2020/21+: manufacturer-specific targets on WLTC

» CO, labelling: WLTP offers much more comprehensive
information than NEDC
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Next steps

On global UN level:

» Phase II (until 2018)
= mandate by WP.29 in November 2015
= some more "left-overs" for WLTC

= "feed-back" approach for re-assessing/challenging
road load values determined by manufacturer at

type approval (?)

» other elements of emission certification:
evaporative emissions, durability,...

» Phase III (2019 - 2022): details still to be defined

Thank you for your attention!

Questions ?
GROW-C4@ec.europa.eu
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Latest EU regulations and
future path for emission control

DG for Internal Market, Industry,
Entrepreneurship and SMEs (GROW)

Unit Automotive and Mobility Industries

Table of content

Euro 6 emission regulations and their
implementation

EU future standards and routes of emission limits:
RDE

-44-



The emissions’ strategy in Europe:
a success story

In the last 20 years the European Union has

determined a gradual reduction of emissions from
road transport.

These are an important factor to improve air
quality in urban areas: air quality limit values are

often exceeded in densely populated areas close
to major roads.

The Euro 6 Regulation has been the latest step in
this process.

_——-e-
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The emissions’ strategy in Europe:

The EU current strategy has two principles:

1) Implementation of the Euro 6 emission
regulation (1st step as from 2014/2015, 29 step
as from 2017/2018)

2) The introduction of new testing procedures for
assessing real life emissions.

This strategy will provide for the most stringent
control of pollutants in the world.

Overview of the Euro 6 emission
legislation in the EU

Legislative framework and the timeline of the Euro
6 in the European Union

» Regulation 715/2007 and implementing Regulation
692/2008: Euro 5 and Euro 6

» Euro 6 entry into force: 1 September 2014 for new
types and for 1 September 2015 for all types

» Euro 6c¢ entry into force: 1 September 2017 for new
types and for 1 September 2018 for all types
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Main features of Euro 6

e Approach towards harmonization of diesel and
petrol emission requirements for most critical
pollutants — NOx and particulate matter (PM/PN)

e Introduction of a particulate number (PN) limit
also for positive ignition direct injection vehicles

e No link to a specific test cycle but an emphasis on
the emissions under 'normal condition of use’

Main features of Euro 6

International harmonization:

e Implementing regulation transposed into and
referenced from UNECE Regulation No. 83

Euro 6 contributes to the reduction of the emissions
for the pollutants from the positive ignition vehicles
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Euro 6 — emissions from light-duty
vehicles

e Objectives of the Euro 6 standard:

To achieve a robust emission performance of light-
duty vehicles focused on:

» Lower regulated emission limits

«  Low emissions in normal condition of use
over the entire vehicle useful life

- Efficient OBD system

Euro 6 — emissions from light-duty
vehicles

Regulatory emission limits for positive ignition
vehicles cat M.

pollutant emission limit
CcO 1000 mg/km
NOx 60 mg/km
THC 100 mg/km
NMHC 68 mg/km
PM 4,5 mg/km

PN 6%¥10"11 #/km

PM and PN limits apply only to gasoline direct injection engines
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Euro 6 — emissions from light-duty
vehicles

OBD requirements for the positive ignition vehicles
have been progressively strengthened especially for
NOx and PM:

OTL limit - Euro 5

OTL limit - Euro 6

OTL limit - Euro 6¢

pollutant |(as from 2009/2011) |(as from 2014/2015) | (as from 2017/2018)
Cco 1900 mg/km 1900 mg/km 1900 mg/km
NOx 300 mg/km 150 mg/km 90 mg/km

NMHC 250 mg/km 170 mg/km 170 mg/km
PM 50 mg/km 25 mg/km 12 mg/km

Next challenges

o "Traditional” test cycles do not deliver real driving
emissions of criteria pollutants (CO, HC, NOx,

PM/PN)

e Limited duration, no "“full” coverage of real driving
conditions

¢ "Idealised” test conditions for the sake of high

repeatability & reproducibility, least challenging for

emission control

Fully pre-defined test conditions, cycle beating, i.e.
emission control less effective at real driving than on test

cycle
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Real driving emission project

e [aunched by the Commission in 2011 in order to develop a
testing procedure which will enable to measure emissions of
vehicles in real life conditions

* Procedure with an application of PEMS and "not-to-exceed”
limits has been selected as most robust solution

s Main principles:

"“full” coverage of real driving conditions

Test conditions not predefined, limited repeatability & reproducibility
Certain boundary conditions, trip requirements (e.g. engine loads)
Statistical evaluation of test results

Compliance factors (>1) reflecting lower measurement accuracy &
statistical uncertainties of results with respect to real driving emissions

Real driving emission project

e Preliminarily developed with a focus on diesel
vehicles however it will be applied to all vehicle
types including petrol vehicles

e Main concern from the perspective of the positive
ignition vehicles:

direct injection technology (high PN emissions)

lean burn technology (high NOx emissions)
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RDE - Real driving emission project
Timeline (proposal)

« 2016 - beginning of the monitoring period (no not-to-
exceed limits)

* As from 2017 (new types) and 2018 (new vehicles) RDE
procedure will apply PN and gaseous emissions from
gasoline direct injection vehicles. Regulatory limits (not-to-
exceed limits) - Euro 6 limits multiplied by a conformity
factor (>1)

e As from 2019 (new types) and 2020 (new vehicles) RDE
procedure will apply PN and gaseous emissions from
gasoline direct injection vehicle. Lower conformity factor.

Light-duty vehicles emission legislation
— future developments

e Stricter emission limits do not seem to solve the
problem

=> No 'Euro 7' envisaged in a short term

e Two principal reasons:
» weaker fleet renewal
* High off-cycle emissions
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- future developments

e Further focus on the test procedures to make

them more robust and better reflecting real life
conditions of use

e When PEMS (portable emission measurement
system) based procedure has been well
established, further strengthening of the emission
requirements will most likely take place within the
RDE framework

Thank you for your attention!
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Discussion issues:

% testing scheme and related issues

v
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Does the EU consider to release information related to electricity consumption and
travel range for EVs on its official website? How could we obtain the above
information?
Sorry, | do not have any information about this item.
Is there any schedule being set out to implement CO2 emissions targets for
Heavy-Duty Vehicles? Are there any flexibility measures consider to be adopted as
light-duty vehicles (such as: phase in period; low carbon vehicle credits;
eco-innovation credits etc.)
So far I have no information that there is a plan to introduce CO2 emission targets to
heavy duty vehicles.
Can you list the main differences between ECE Regulation 101 NEDC test and GTR
15 WLTP test? Except driving cycle, how about the road load simulation; gear
shifting point for manual transmission; testing equipment; etc.?
The basic test equipment is the same as for the NEDC test. But it is necessary to
verify if the new tolerances can be kept, like the tempararture of 23+/-5 °C during the
complete test, the road load setting within a tolerance of +/- 3%, ... The gear
shifting points have to be calculated by the official calculation tool.
As to the prescribed gears and shifting points for manual shift vehicles, besides the
calculation of gear selection in accordance with ECE/TRANS/180/Add.15 ANNEX 2
of WLTP, is that possible for manufacturers to declare their own gear shifting points?
So far no.
Do they have to provide the related description documents?
Yes, according to the requirements in the Regulation.
The road load simulation data provided by manufacturer when conducting the NEDC
test, this data is still valid for WLTP test or not?
The procedure for road load determination on the test track is more detailed for
WLTP, so it has to be checked in detail if the road load determined for NEDC is still
within the tolerances for WLTC. Please consider also that for WLTC the road load is
necessary until 130 km/hr.
Is there any specific requirement for road load simulation data when we conduct the
WLTP test? Any guideline for accredited testing agency to accept the data provided
by vehicle manufacturer?
The determination of the road load data is a part of the Emission test as it has a
strong impact on the result. It should not be determined by the manufacturer alone
without a witnessing of the technical service, same as the emission test itself.
Where can we get the complete information (testing procedure; standard limits, etc.)
about the RDE(real driving emission)?
On the website of the European Union.
Is there any specific requirement for Portable Emission Measurement System when
we conduct the real driving emission test? Shall this testing equipment be accredited
by the authority?
The Equipment for RDE testing should be covered by the accreditation same as the
emission roller bench in the emission test laboratory.
Please describe the management system and implementation process for N20O and
NO2 emissions in the WLTP tests.
The NO2 emissions can be measured with the common NOx-analyzers (CLD). In
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this case two CLDs are necessary, one for NO and one for NO2 measurement. For
the N20 measurement an additional analyzer with a different measurement principle
is necessary (cost about 40.000 Euro). So far it is not sure if the N20 measurement
will be implemented in the European Regulation.

Are there any management system modifications for Pure and Hybrid Electric
Vehicles after the adoption of WLTP tests comparing to R101?

So far we did not check this item.

Are there any testing cases for WLTP tests and what is the current implementation
status for Pure and Hybrid Electric Vehicles in your lab?

We are running regular WLTP tests in our lab for R&D. For the testing of the electric
and hybrid-electric vehicles we are now missing only one component, the electric
energy consumption measurement equipment. It should be present in a few weeks.
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Choose certainty.
Add value.

TUV SUD Group

Business Segment Mobility

Testing, inspection, certification and training
solutions for business success

Corporate Fresentatcn Sige 1 Tov®

Choose certainty. Add value.

The world’s number one brand of
choice for premium quality, safety
and sustainability solutions that
add tangible value to our clients.
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TUV SUD Overview - Facts & figures
B B
; Sales revenue
1 Onesiop teel Euro 2,060 millon A 63%
— 40% outside Germany
. 1,820
1 50 years of experience 1550 1,680
800 locations woridwide j i
milion Euro in sales T R —— :
2,060 revenue 2014 0 201 202 03 2AM
A32T%
S— No. of employees" A4T%
22’000 S 22,000 headcount .
1ggop 2100 22000
16,100 17,200 2
Note: Figures nave been rounded off and
:;f;“nz:"“"y e e X Rl 2010 209 2012 2013 2014
' L

*As 04 31 Dec 2014 A 3%

: * Employees: 5434
MOBILITY y & -Salosnmmew.uiion

* Auto Service: 31.8 %
* (Life Service: 8.2 %)

= Employees: 7,271

= Sales Revenue: £ 789 8 million
= Industry Service: 64 8 %
= Real Estate: 27.9 %
= Rail: 7.3 %

<

vql « Employees: 5,615
; .ﬂrra

" = Sales Revenue: € 5014 milion
; * Product Service: 64.2 %

: * Management Service: 24.3 %
?eﬁi‘k: * Academy: 11.5%
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Increasing international performance

~ International sales revenue

40% of consolidated sales revenue generated
‘ outside Germany

40%

39%

33% 35%

jlll

2010 2m 2012 2013 2014

Design Car dealership Customer
R&D Ne— automobile trade k—;;a private
Production repair shops ' commercial

Auto Service Auto Service
Technical Service
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Organisation Technical Service/Type Approval Test Department

Auto Service GmbH Type Approval Test Department Puls
Huad of Tochnical Sewvice
BU Automotive Auto Service GmbH BU PTI Auto Sernvice GmbH Centlral Units
| T
: m-lﬁl | i BWN Str{:z?ger
Emronment & Imematonal Projed. |
TR { — ST || e, | [ BWS
i W S0 BYH
— mga. IF' Indusirie Sevice BYS
1
F-{ ™5™ | | Region Nord
L vehides :
U] riwsin Gras
1| cwmioc Hanse GmbH
™ i__ TV 500 TEE
i - Auto Partner GmbH
b..| Tivsio s
1 (1§
|
| | mwshonae
|r srl
1
i ) i v sinPsa
Operational Authority Y
QLT o

TUV SUD Auto Service Technical Service

CRCS - Ceriification and Internafional Compliance

Management, Safety
EVE- Emissions

France & haly
(118 K= ’
IUEE

1USE LA
2 INMETRO:

usB= authorised signatory
USBLA= autorised signatory applicant
INMETRO = Gigkal auditors lnmetro

TV 50D TR "
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Designation - TUV SUD Auto Service Technical Service

——e7, ©

Designation

TV SO0 A Barw
T
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Mehr Sicherheit.
Mehr Wert.

Auto Service

TUV SUD
Emission Network
3 Labs — 1 Partner

« 3 Labs

* 1 Driving Robot

| « 6 Chassis Dynos M

* 3 Engine Dynos 1OV sip

« 2 SHED |
{ -4 RDE /PEMS ey < |

-63-

emission tests || - Altemative fuels and powertrains - Engine certification DPF, CAT, Maschinery
: - Euro3, GTR2 -2.9. DPF, Hykrid, Electric vehicles, CR-System - Isc, luc
Location LPG, CNG, COP - EUB, COP
1 Roller - (2 x) 2 axles-roller dynamometer - Micro Soot
.@ dynamometer - (1x) 1 axle-roller dynamometer
- EUS®% measurement sysiem
- - -7°C cold chamber
Heimsheim - 1 SHED chamber
1 Roller - (1x) 4WD roller dynamometer - 1 Engine dyno - Heavy Duty Fuel consumpbon:
dynamometer - 4x 100kW, 200km'h - 400KW, 2500Nm -SORT
o@ - EU5/% Emission measurement - 1 Engne dyno - Medium Duty - CUNA
system (Sept. 14) - 3306W, 1400Nm
- EUS/E measwement system
ROZtOky - Full-flow tunnel160m3h
1 Roller - (1) 4WD roler dynamometer - 1 Engine dyno - Heavy Duty PEMS .
dynamometer - {1x) 1 axle-rolier dynamometsr - BBOKW, 4600Nm Portable
7”7*,‘,: ' - Driving robot - EUS/6 measwement system Emission
- EUS/E measwement system Measwement
Pfungstadt - Road simulator ,InMotion® System
- Engine power
- 4 SHED chamber
TOV SID Auto Senvice GbH 26102015 Fole2 ™"




TUV SUD ,Emissionsnetzwerk” - Standorte

©OMO Emission Labs

TOV SUD At Senvice GmoH 26102015 Foie3 ov*

Products in the field of Emission

-64-



Testing facilities in Heimsheim

| 4 \
* 4 WD Double-roller  « 4 WD Single-roller » SHED
» -18°C/+38°C « Trias registration « PM/PN measurement
*« PM/PN « PM/PN * N,0 » EU/Japan/USA
* Motorcycles « Engine power
measurement * Micro Soot
TUV S0D Auo Sanvice GmbH 26.102015 Foles "

Testing facilities in Pfungstadt

Roller dynamometer J Engine dyno RDE / PEMS

TUV SUD Ao Service GmbH 26102015 Fole6 "
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Testing facilities in Roztoky / Prague

Roller dynamometer | Engine dyno 1 Engine dyno 2

* 4 WD Double roller ~ « Emission CO, CO2,  + Opacimeter « SORT

* PM/PN THC, NH4, 02, * 330 kW, 8000 rpm, * CUNA
» EU 6 from 9-2014 NO, NO2, NOx, 800 Nm
» Motorcycles NH3
* Range * 400 kW, 4000 rpm,
measurements 2500 Nm
TOV SOD Auto Senvice GmoH 26102015 Foie7 o'

Services for Emission

- Testing in our lab (EU / US / Japan/ ..)

- Homologation and Type approval

- RDE Testing on own routes or customer routes
- Witnessing of Tests (worldwide)

- Consulting and Training

- Technical Workshops (Theory and Practice)

- Technical Buy Off and Round Robin testing

- Interface to European Comission
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WLTP IMPLEMENTATION

C02/Exhaust Emiszions Type Approval
= Workakle EL legisiation for type appeoval on WLTP (b

= Development of new content / requirements for manufacturers, Technical Ee'rl.'ines and Type
(processes, documents such as Cestificate of Conformity, Test Reports, Hmp‘facn.rer 5 Infiormn

= Adjustment of cross-linked regulations swuch as Maximum Speed Testing, On:Board! [hagmsmgnﬁeg.llatm Evaparaie Technical Services and
Emissions Regulations, Low Temperature Testing, Dwrakility Test, ..

= ldentification of all references & links to other regulations and mndlﬁcauﬂns

= Adjustment | Consistency of dafinitions in vanous regulations

WLTP €O,
00, ot compince

= |ldentification of adequate fransformation methodology
= Finalization of correlation factors in due tme
= Translation methodology and date

= Treatment of Super-Credits, Eco-Innovations, COZ-Penalties
= Definition of Monitodng Rules and adiustment of national Monitoring Sy‘sherr?s

Labeling

= Should both values on the label (NEDC, WLTP)? How to avoid consumer |mtm5? MNowhere discussed

= Which figure is linked to taxafion?

TVEW Types Al types
Mmiyyyy mmiyyyy mm | yyyy
NEDC » WLTF for all iypes

al Authorities On-going discussions
on Document) with EU-COM,

ased on UNECE GTR 1k)

Type Approval
Authorifies

[comparakle stringeni::y] ! :
On-going discuszions with EU-COM

} Mowhere dizcussed

Taxation NEDC > > WLTP for all fypes
« Implementation of WLTP based taxafion schemes in Membsr States i Mowhere discuzsed E
NEDC : :
e S -

Comparison WLTP / NEDC

Process comparison

“ e

ﬂ ﬁ :.'fl"ﬂ. | 'ht'l l'ﬁh""iﬂ .1'1 Ir M'll ,'I “',Ilﬂ | J. l.ill| | B

e BE BB EEE

i |
P '

Speed [Iur.'r]

= B85 2 2

o 00 ADDtime []600

* Only one cycle version hrdluehu:lﬂs

» 20 min non dynamic cycle (constant speed) + 30 min dynamic cycle based on real driving data

* Fixed gear shift points for all cars

+ Car technical specifications not required

+ Same gas and FC formulas

1510-26

o 200 400 600 B0 1200 1400 1800 1BDO

+ 3 Classes + Subclass + downscaling possible

» Gear points is different for each car

+ Many technical spec. required for Gear pts

+ Same gas and FC formulas

» New Test Mass definition (for bench inertia simul )
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Process

Procedure

» New specific Test » Soak area: 23°C +£3°C  » WLTC as * Fuel Consumption,
Mass definition: + Soak time: preconditioning cycle Dilution Factor,
_ . Bh<t<36huntiol,  + More WLTC possible Mass of each gas,...
TM=Curb Welght  coolant + 2°Ctarget it needed fo stabilize = formulas same

gﬁaﬁgﬁgtﬁm , v Forcecoolingallowed . Speedtol- = 2kmh  asEUMSH)
. ar « Testcell: 23°C = 5°C 1s less han 10 fimes
25+ 0,15% (LM -
CW - OE - 25) 9,5<Ha< 122 (glkg)
151026 TV S0 Aup Service GmbH ErTTi
Process
Vehicle class

Vehicle classification Class 1

* Low power vehicles

» Based on the Power / Unladen mass « PWr < 22 Wikg
ratio (W/kg) » 3 Phases: Low1 + Medium1 + Low:
» Each class has it's own cycle
Class 2
= Maximum laden mass = 3,500 kg « 22 Wikg < PWr < 34 Wikg

» Downscaling procedure for vehicle with = 4 Phases: Lowz + Mediumz + Highz + Extra-Highz
insufficient power

i s e L

RERIRP WA Class 3
A AR » 2 Subclasses: Vima>120 km/h and Vimsx<120 kmh
== » PWr > 34 Wikg (Most EU cars)

o * 4 Phases: Lows + Mediumax + Highax + Extra-Highs

1510-26 TV S0 Aulo Sersice GmbH m?
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Process

Gear point selection for manual cars

Required datas
Prated - max rated power
s : engine speed @ Prated '; ]
Nidle - idling speed g ]
TM (mass) + fo.f1.f2 (driving resistance) .

More preparation / car

NS e TR

- ') ‘y> ‘ﬁ "']’

Power (KW)

RP"‘ ("ﬂll)

0 1an mw wm 4000 ww

Ndvi: engine speed to car speed ratio for
each gear =» need: gear transmission ratios,
dynamic radius of tire, final reduct® ratio

Full load power curve to engine speed

« Maximum possible gear 2 Room for errors !

Real Driving Emissions - Introduction

» Gear points calculation Dahsseamh(power
based on balance betw. curve for specific car,

power required and fransmission ratios,...)
power available by :
engine in each gear + Gear pts calculation

must be used

Application of Real Driving Emissions (RDE)

i Vehicle and PEMS
Installation of PEMS validation on dyno ) PEMS test

Selection of CF factor based Data evaluation, including

on boundary conditions normalisation
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Auto Service
Industrial Technology Research Institute of Taiwan

European Chamber of Commerce Taiwan

Discussion issues on October 22™ in our TUV SUD Group headquarter in
Munich: Fuel economy related regulation and vehicle testing procedures in
Europe

Pascal Mast, 12.10.2015
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Questions

Real Oriving E

Whare can we gat Iha complate Information
{tasting procecurs; standard limits, eic.)
about the RDE (real driving amission)?

Is Mere any s pecific requirement for Pomble
when w

conduct Ihe real

eovission test? Shallthis
Buthonty?

Mesing sauigment ba Bocecied by the

General

infc i

Does the EU ider 1o rek

related o alectricity consumpton and travel
ranga for EVs on Iis offical websita? How
could we oblain the above nformation?

Is there any schedule baing set oul to

smplement CO2 emissions largets for
Heavy-Duty Ve'des? Are lhm any flexibility

o s Sght-duty

vehicles (such as: phlu in peniod. low carbon
vehicle credits; eco-innovation eredits elc.)

Auto Sesvice

e harmonized Light
st Procedure (WLTP)

Worldw
vehicle

Can you list the man diferances betwean ECE Regulation
101 NEDC test and GTR 15 WLTP test? Except driving
cycha, how about the road load simulation; gnrlhlhng
point for manual tasting oquipment; etc.?
As 10 the prescribad gears and shifting points for manual
shin vahicies, besides tha calcidation of gear selection in
accordanca with ECETRANS/180/Add 15 ANNEX 2 of
WLTP, |s that possidle for manufacturers to declare their
own gaar shifting points? Do they have to provide 1he
related description documents?

The roao load simulation data pravided by manufacturer

[ mmmmnsocmnumummnwwmw“um

1s there any specific requirement for road load simulation data when
we conduct the WLTP test? Any quideine for accredited testing
wwmmowmwnmem
Please describe the and i

1 mht&OanﬂNO'z-dsdmhluWL‘lP tests
Are there 8ny management system modificatons for Pure and Hybrid |
Electric Vaticias after the adoplion of WLTP tesis comparing to R1017
Are there any testng cases for WLTP tests and what s the current
implementation statizs for Pure and Hybrid Electric Vehicles in your ab?

Pascal Mast, 12.10.2015
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AutD Senyife

Answers TUV SUD Auto Service GmbH

General

Does the EU consider to release information related to electricity consumption and travel range for EVa
on itz official website? How could we obtain the above information?

Today all information about EV's are in draft version available on the official UNECE website.
Link: hitp-fwww. unece. orgfransmaindp 28 wp 29megs8 1- 100 himl

I= there any schedule being set out to implement CO, emissions targets for Heavy-Duty Vehicles? Are
there any flexibility measures congider to be adopted as light-duty vehicles (such as: phase in period;
low carbon vehicle credits; eco-innovation credits etc.)

WLTP Inforrmal Group l

= l | ICElab Process |
- oy Ginve of the cantrachng i e [N Vo
paly adlion O i alfour: I
{  Elab Process |
Dl-l:ﬂﬁgu.pl — PPN |
= L
uwml— P e e 24
VIF feam l

Pascal Mast, 18.10.2015
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Auto Senyige

il FJ 2015 F: 015 2000
|Ewra 8 valuntary early canglionce for Foevel  [Pure B Gito PH. GB0 preliminary |
Reference fue E5. BS Raference fusls £10, BY
Furn 6 |‘F|I.I|!'.Im|. nnnﬂmu E
E
Currertt plasmings of OEMs ' :;E;t:(:‘f: lmﬂmﬂﬂ:m-e@%i_mf
LA with Eura & ST E
EVAP |
'\\
Current teet eyele For type sppreval: NEDC >
V¥
L T e T AT
(A, taraet COM B mg_mzwm i
] -
aoricatian for FLR e U “““""“\
) Phase-in - P, g =d ‘_'
Current test cycle for type appecaal: MEDE L/.-!\: MEDC application Tor C0, flest :Bm
[ . L Lo

| - Tranaiten period with deubls testing - Target adjustment

2020 CO-Target Validation MEDE for COZ fleat
WWLTC for CO2 kabel

(I —— l"r;'r;;i""' A P =
L] Fracadurs M :t'x, el for 00, kebel y,mwmrt y‘;.

WILTE Broress Phass | I
E | WLTP Phass I

L]

-1
|'HL1‘PH1.I-II ! -

Real Driving Emissions (RDE)

Where can we get the complete information (testing procedure; standard limits, etc.) about the RDE
{real driving emission)?

You can get documents (information about boundary conditions, trip requirements etc_) from the
CIRCABC (Communication and Information Resource Centre for Administrations, Businesses and
Citizens, European Commission). CIRCABC is a collaborative platform, which offers an easy
distributicn and management of documents.

Approach:

hitps:fcircabe europa.ew = European Commission = Intemal Market, Industry, Entreprensurship and
SME's = Automotive Industry Committees and Weorking Groups (Public Access) = Library =
Comitology Committees = TCMY - Technical Committee - Motor Vehicles

- DRAFT Commission Regulation RDE for light passenger and commercial vehicles (Euro 6)

46th meeting on 24 March 2015 = Document: 07.1. Draft Commission Regulation amending
Regulation (EC) Mo §92/2008 as regards emissions from light passenger and commercial
vehicles (Euro 6)

Link: htps:fcircabe. eurnpa eu'd'aworkspace Spaces Hore'abé 37 rea-3530-4 12 1-b5fd-
B0281532e2c4ROER2Mest 3 M 0procedure320- 3 20act 4 2 (For X 20 TCMVRE20-3 20ciean. pdf

Pascal Mast, 18.10.2015
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AutD Senyife

Iz there any specific requirement for Portable Emission Measurement System when we conduct the
real driving emission test? Shall this testing equipment be accredited by the authority?

There are requirements for Portable Emission Measurement System specified in the DRAFT
Commission Regulation RDE for light passenger and commercial vehicles (see above). For example:

- ANNEX IllA, 3. GENERAL REQUIREMENTS, 3.1 PEMS = components specified in points

3110315

Worldwide harmonized Light vehicles Test Procedure (WLTP)

Can you list the main differences between ECE Regulation 101 NEDC test and GTR 15 WLTP test?
Except driving cycle, how about the road load simulation; gear shifting point for manual transmission;

testing equipment; etc.?

(OEM data)

Subject NEDC WLTP
Test temperature 20°C-30°C 23°C+3°C
TMy
. : - L .
Test mass Mass in running order + 25 kg additionally TM, (instead of TM,

alzo NEDC-inertia-class may be
used)

Rechargable Energy
Storage System (RESS)

Legislation does not require
monitoring or correction

Monitored and the delta energy
balance is taken into account for
fuel consumption

Gear shift strategy (MT)

Fixed speed

Obtained from engine speed and
power curve of the vehicle

Battery charging

Batteries are charged during soak
time

Batteries must not be charged
during soak time

Weighted average needed for
weight, rolling resistance,

AN Mot relevant aerodynamics. To be provided by
OEMs
WLTC class 1
WLTC class 2
WLTC class 3a (Vmax = 120 kmu'h)
Speed profile MEDC WLTC class 3b (vpay = 120 kmu'h)

(there are alzo cycle modification
possible if drivability problems
occur = downscaling)

Preconditioning test

1 MEDC + 1 EUDC (gasoline)
JEUDC (diesel)

WLTP (with WLTC 5.3)

Limk- hitps:ffcircabe. europa. ew'daWworkspace SpacesStore 08046 6be-364-4239-3bde-ehac Foe 2edaVNED G-
WLTF_test¥20procedure e 20comparnison_31-March-2015%620(3).xls
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AUty Seavipe

As to the prescribed gears and shifting points for manual shift vehicles, besides the calculation of gear
selection in accordance with ECEMRANS/MB0/AdD 15 AMNEX 2 of WLTP, is that possible for
manufacturers to declare their own gear shifting points? Do they have to provide the related
descripticn documents?

They also have to calculate the shifting peints for manual shift vehicles according to the GTR 15

The road load simulation data provided by manufacturer when conducting the NEDC test, this data is
still valid for WLTP test or not?

There is a calculation tool to determine the Road Load Coefficients for WLTF (best case Vehicle L and
worst case Vehicle H) derived from NEDC Road Load coefficients

- Input data needed (information of OEM needed): unladen mass min f max, maximum laden
mass, difference in rolling resistance between best-case-tyre and worst-case-tyre, differsnce in
cq*A between best-case-vehicle L and worst-case vehicle H, FO + F1 + F2 {NEDC)

Link: hitps-eircabe. europa. ew'd/s workspace!Spaces Sfore/dSd466be- 354-4299-9bde-ebacT Se2edaliNEDC-
WLTP_test%0procedure 20comparison_31-March-2015220{3).xis (sheet WL TP mad foad caleulafor)

Iz there any specific requirement for road load simulation data when we conduct the WLTP test? Any
guideline for accredited testing agency to accept the data provided by vehicle manufacturer?

Based on the current regulation ECE R&3 the basic requirement is the same for NEDC and WLTP.

Link: hitp-{isww. unece. ongfransimainbvp 285wp 2 9regs 8 1- 100 himl

Please describe the management system and implementation process for Mz0 and NO: emissions in
the WLTP tests

There was a list of pollutant components, for which measurement procedures had to be defined. It was
not content of the project to add new or delete components. All components are already included in a
legislation, somewhere and at any engine application.

Sample method:
- All mass based emission results must be done via CV'S, Bag or continuous diluted, depending

on component.
- Only concentration based results, like MH3 can be measured from undiluted exhaust

MNOMO,: Bag versus continuous diluted sampling since NCYNO; ratio shift in Bags (discussions with
Japan)

- Calec. { CVS cont.

- HWDUY, QCL

M-O: Bag sampling
- CVW5Bag
- GC-ECD, IR-Spectr, FTIR, NDIR

Pascal Mast, 18.10.2015
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