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Introduction to VECTO
48 VECTO



What is VECTO?
+4. fVECTO?
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Vehicle Energy Consumption Calculation Tool

Simulation tool to calculate both, fuel consumption and CO,

emissions from the whole vehicle
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Where to go — To Do S
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To Do’s: CO, emissions certification of vehicles
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* Buses, coaches, smaller trucks (TPMLM < 7,5 t) to be included
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* Energy efficiency of (semi-)trailers to be determined
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 Vehicles with electrified powertrain (pure and hybrid electric)
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» Hydrogen HDVs (fuel cell and internal combustion engine)
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« Coverage of various new technologies: WHR, ADAS, automated driving,
platooning, catenary,...
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VECTO and "multi-stage” heavy buses (currently)
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VECTO and “multi-stage” heavy buses (general)”
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COscompleted = (Primary manufacturer’s part) x (Completed manufacturer’s part) = COyp; s X (COgpg ¢ / COgps cs )
CO,mmy = (EEHIERMLS) x (BETRIIMEIEEES) = COupics X (COppsci/ COmpscs )

Manufacturer Manufacturer Manufacturer Manufacturer Manufacturer

primary interim #1 interim #2 completed #1 completed #2 FaCtor methOd :
= AN\ 73 .
VIF, VIF, VIF; Toral input VIF, Total input Et 7] ﬁfF ;£ .

| pamary |  (comp)) | Pamay__]

"""""""" g2
HE

Simulation tool

Parts of
Input
(comp.)

Pi = individual powertrain
Pi = MAIEN N ZR4

ME

Lo o o o o -

[Totorim #2 |

Interim #1

Input
(primary)

Ps = standard powertrain

Simulation tool (+ some non-confidential individual data)
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Ci = individual chassis
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Hashes in MRF prim: VIF: VIF;: VIF;3: MRF comp: VIF,: CIF: And soon...
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% same approach to be applied to rigid lorries when simulated with their real bodywork
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VECTO and “multi-stage” heavy buses (case 1)
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Primary vehicle manufacturer also interim manufacturer
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VECTO and "multi-stage” heavy buses (case 2)
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VECTO and hydrogen venhicles
VECTOE S AR 4R

Propulsion technologies based on hydrogen fuel shall be introduced into VECTO and
the component testing procedure of COM Regulation (EU) 2017/2400
ET amnlaom RN 5| AZIVECTOMCOMIE M (EU) 2017/240080 58 4 )it 12 5 op

 Fuel cell electric vehicles (FCEV)
ARt eRstheER TS % ( FCEV)
* Internal Combustion Engines (partly) operated with hydrogen fuel

(Bh7) RES MRS

10



ICE (partly) operated with hydrogen fuel
(BR5) RAIVRKEZEZRINRRA

» Hydrogen internal combustion engines to be introduced into UNECE-R 49 pollutant emission

type-approval (in particular PEMS test)
SRR AN AZIUNECE-R 4955 405 ST S #t 2 op (453 2PEMSTIE, )

« A component test procedure will be developed
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» A vehicle simulation approach for ICE operated with hydrogen fuel will be developed in

VECTO
FREVECTORF X—F R ERNUITE - AT (87 ) RESWREHSE NN RIZER

« Validation of the above-mentioned developments will take place in order to make sure that
maximum accuracy in fuel consumption and CO, emissions has been achieved
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VECTO and Fuel cell electric vehicles (FCEV)
VECTOS MBI a1 R % ( FCEV)

» Current fuel cell technologies (PEMFC, SOFC, HT-PEM) WI|| be reviewed
XA RARIER IR ( PEMFC, SOFC, HT-PEM) #iT&E&

« A component test procedure and a correlated simulation approach in VECTO to depict energy
consumption and operation behavior of fuel cell components will be developed
FEVECTOHRF X —EHENIER KERNHERNT A - DUBZRE M B HEE S HE KB TR
£

 Different fuel cell powertrain configurations (fuel cell dominant, mid-size and range extender) and their
respective modularity will be analysed regarding their impact on a future CO, legislation based on
VECTO.
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Pantograph, catenary and connector systems
TS - HEMANIEERZRS

« VECTO shall cover all relevant topics around in-use electric charging technologies as
currently already established or under development for HDV applications
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» Future expected charging systems will be also considered as technological horizon for 2030
FRFFHA o 8 2 STt IS N 2030 F B R SE B

» A detailed review of in-use charging technologies will be performed and all necessary generic
parameters will be implemented into VECTO
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Platooning and automated driving
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Investigate the most prominent technologies currently proposed by industry and set out viable
paths for their future integration in VECTO
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» Review the state of the art of the technologies and the influence of vehicle operation
BB X EE R KRR DK S =3z 1T RS2
* Analyze the environmental, economic and social impacts
TR « BFAE TN
» Perform a feasibility assessment
HAT AT S
» Explore options for implementation in VECTO
RBRAEVECTOH sLH gy = Fh 3L IR
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Ele_ctrified vehicles: xEV
A% - XEV

* Vehicles with electrified powertrain (pure and hybrid electric);

RABNBDRANER (ALHFESENA )

» Regulatory key parameters are: CO, emissions, electric consumption and electric driving range;

RENERSHAT : COBK. BIVERMBNEMER |

 VECTO incorporates a limited (but expandable) set of XxEV architectures (position of electric motor/(engine), parallel, serial,...);

VECTORS—EAR (BE¥ & ) BIXEVEM (Bl (Khfl) BINE - FEk - 8.

* VECTO uses an operational strategy optimising ‘locally’ xEV energy consumption (with changes of battery SOC rated depending on the total SOC);
VECTOfE i —f {L{E* A" XEVEEIR A AR ITRES (BIMENESOCIRIE SSOCHZIEMEIL ) ;

¢ Technical challenges:
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— specific XEV operational strategies (the generic VECTO strategy always being only an approximation)
BEMXEVEITREE (—ARMIVECTORRRIRR R —MAMRIRE )

— accomodation of innnovative XEV architectures, in particular for hybrid vehicles;
BN OIFTRIXEVEM, LEHZREMNNER ;

— Certification of ‘integrated components’ (often manufactuer-specific)
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* Hybrid electric vehicles:
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— charge depleting/sustaining CO, emissions + electric driving range + utility factor

BB EHFE/FRERICO Bk + B SER + FIARYE

— regulatory specific CO, emissions <« utility factor <>assumptions about charging scenarios
BENRECOMN & AR & RBIHREIR

— what are reasonable charging scenarios in long-haul operation?
KBRETERTHNESERBIHSEIEMLE ?
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