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Overview: current and upcoming regulations

Year 2012 | 2013 | 2014 2015|2016 | 2017 {2018 |2019 | 2020 | 2021 | 2022

Emission
post-Euro 6
CO, target 130 g/km 95 g/km
- 100% fleet proposal, 100% flest
NEDC/ NEDC-based WLTC-based
WLTC testing testing
RDE development and measurementphase limit < cf  crit. emission limit

Upcoming emissions standards require considerable technological improvements

HEDC: Mew European driving cycle; WLTC: Woarldwide harmonized lightwehicles testoycle; RDE: Beal driving emiz sions;

cf: compliance factor; RDE procedure: notfinalized; Past-Eum B: assumed ({' "ITI BOSCF
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CO, emissions of vehicles on sale in EU, 2012
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Data: ADAC 11.12

CO- targets more challenging for heavier vehicles
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Best-in-class vehicles in EU, 2012
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G4,/D4 = segment-specific Bosch reference powertrins bazed on best-in-class wehicles in 2012; Subcompact: 1040-1100 kg, 60 kY,
Compact: 1330-1400 kg, 100 kW LargeSUN: 1500-2000 kg, 160 kW (4 cylinder)-190 kYW (6 cylinder); All: MEDC

Best-in-class vehicles already within 2015 targets in 2012
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CO,-reduction packages for subcompacts®
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CRP/HF= common-railpressuref hydraulicflow | LP-EGR= low-pres sure EG R sy stem WNT = variable walve timing [ Dl = directinje_n:tinn | FR = friction rgductinn engi
FR = friction reduction | De-Throttl. = de-throttling engine | PFP= low-peak firing AMT = autornated manual trans mission | T/C = turbocharger | S/C = super-ct
pressure | T/C = turbocharger | HSC = MO storage cataly st D7 = downsizing | VWL = wariahle valve |ift | high £ = high compres sion

CEGR = cooled exhaust gas recirculation | W& = naturally as pired

Diesel and gasoline powertrains offer further CO,-reduction potential of up to 18%

B0 kW, 2020, MEDC
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Boostrecuperation system (BRS) — “Eco Hybrid”

Features

M Electricalmachinedeliveringup to 10 kW
® Energy supply frombrake energy recuperation

® Electricalboostfunction

W Approx. 7% fuel-efficiencyimprovementin NEDC
(without coasting,basis: start-stop)
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® Very short & comfortable ICE restartfeasible,
enabling start-stop and coasting
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M Reduced starting time, noise and vibration
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m Cost-efficient entry system for electrification
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Moise level 100 cmto front of
vehicle (hood open) in dBLA)

M Funto drive (e-boost)
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BRS: cost-effective CO, reduction combined with greater driving comfort

SSM:stan-stop starter motor, ICE: internal-combustion engine
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Strong hybrids (HEV)

m Electric motor, starting from 20 kW (CO,-optimized)
B Integrated or separate motor generator (IMG, SMG)
m Electrical energy supply from brake energy recuperation
® E-drive capability (defined by battery size)

® Future development:further costreduction via
componentintegration and economies of scale

m Upto 15 % fuel-efficiency improvementin NEDC

High-voltage b attery

Lithium-ion battery
0.8-1.5 kWwh

Power electronics module
D Clink voltage 100 — 300 %
DC/DCconverter1.5-3 k¥

m Best-in-class urbanfuel economy of nen-plug-in
pow ertrains

Electric motor m B Greenimage (electric drive) + driving enjoyment (e-boost)
traction drive \@x S

20 =40 kW

M Increasing TCO benefitfor end-customer

Concept offers CO; reduction and electric driving experience

__,_-=.._\_
(G f B Osc H
3 DE-PCfEPC |21 Mo 2015 | B Robert Bosch GrabH 2013, All rights reservad, alzo regarding any disposal, exploftation, reproduction, editing, RS, )
—

diztribution, as well a5 in the event of applications for industrial propery rights.



Conference Centrale-Energies Nov 2013

Plug-in hybrids (PHEV)

B Combination of efficient ICE* & electric driving (comfor
B CO,reduction and driving enjoyment

M Attractive dueto legislation and consumer expectation:
m Electrical energy supply from charge spot (230/400 V)

® Optimallayoutin terms of cost/benefitand customer
acceptance:50kmel. range and 120 km/h max. el. spe

High-voltage battery ; , .
i Iihciar botery ® Future:market penetration from uppervehicle segmen

EE Customer benefits

Egmﬂﬂa&;ﬂ;g'ﬁggﬁdme = ® 50-90% fuel-efficiency improvementin NEDC (e-range

DC/DCconverter1.5-3 k¥ oy

m Electric driving ranges sufficientto allow access to
low-emission zones

Electric motor 4

traction drive L@
30— B0 kW

® Greenimage (electric drive) + driving enjoyment (e-b o

Concept combines advantages of ICE and EV at very low CO- emission level

*CE: internal-combustion engine
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Hybrid solutions to close CO, gaps
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Different Hybridization foreseen to fulfill market requirement
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Strategy to achieve proposed CO, target for 2020

Subcompact

< Highly efficient powertrain is sufficient and cost effective,
i "{&._ s ho electrification is necessary

Hydraulic Hybrid as a possible new product offer

Highly efficient powertrain with best cost/benefit ratio + light
electrification for gasoline powertrain (boost recuperation
system)

Large/SUV

Highly efficient powertrain with appropriate electrification for
maximum cost efficiency (HEV and PHEV)
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Thank you for your interest!
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