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Case Study: General Motors EVCase Study: General Motors EV--11

�� Power: 102 kW (7Power: 102 kW (7 000 rpm)000 rpm)
�� Torque: 150 Nm @ 0Torque: 150 Nm @ 0--77 000 rpm000 rpm
�� Acceleration: 9 second to 97 kmAcceleration: 9 second to 97 km//hh
�� Top speed: 129 kmTop speed: 129 km//hh
�� Charging time: 6Charging time: 6--8 hours (in case of 8 hours (in case of NiMHNiMH

batteries)batteries)
�� Charging power: 6.6 kW (220 V) Charging power: 6.6 kW (220 V) 
�� Range: 110 kmRange: 110 km
�� energy consumptionenergy consumption: : 16.616.6 kWh/100kWh/100 km km 
(0.268(0.268 ACAC kWh/mile)kWh/mile)**

Sources: [7], [14]



20042004--20062006

� Removal of government mandates in 2001
� Poor driving range
� Long charging times
� Infrastructure of chargers
� Lack of funding with no profits in sight for GM
� Low gas prices (2006)
� Fuel usage efficiency
� This was one of the first step toward miniaturized 

power electronics

Based: [8]



Our Case StudyOur Case Study

Energetically Aspects:Energetically Aspects:

�� Efficiency Efficiency 

�� EmissionsEmissions

�� EconomicEconomic

of electric vehicles of electric vehicles 
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Lead Battery: 70 % - 92%, 
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Li-ion Battery: 99%.

Based on own research



CComparisonomparison of of DDifferentifferent DDrive rive 
TTrainsrains
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Based on [9]; [10]; [11]; and own research
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LifeLife--cycle emissions of various cycle emissions of various 
power plantspower plants
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Sources: SO2 and CO2 are calculated and experimental values; NOx on the basis of Hungarian legislation 
10/2003. (VII. 11.) and [12], [13])



Comparison of Comparison of EEmissionsmissions

1,00>1000,0050,06NAICE Gasoline EURO-6

0,50>1000,0050,08NAICE Diesel EURO-6

NA1,5-7,30,0010,0030,002Wind

NA58-1550,0110,18-0,280,66 – 0,83Oil

NA54-1130,0030,05-0,10,001-0,002Gas

NA124-2150,0300,28-0,361,49 - 7,96Coal

NA1,49-3,490,0010,0120,005Nuclear

g/kmg/kmg/kmg/kmg/km

COCO2PMNOxSO2

energy consumptionenergy consumption: : 16.616.6 kWh/100kWh/100 kmkm
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ElectricElectric VehiclesVehicles ReduceReduce
PollutionPollution

1515--2424--7575--9797--9696CaliforniaCalifornia

122122203203--6767--9999--9696U.S.U.S.

165165407407--3434--9999--9898U.K.U.K.

1010--4040--6666--9999--9999JapanJapan

--96969898--6666--9999--9898GermanyGermany

--5959--5858--9191--9999--9999FranceFrance

PMPMSOSO22NOxNOxCOCOTHCTHC

Sources: [14]



Change in the COChange in the CO22 emission  of emission  of 
vehicles [COvehicles [CO22 g/kmg/km]]

Source: European Automobile Manufacturers Association



Daily Daily LLoadoad DDistributionistribution in in 
HungaryHungary

Source: [25]



�� The investigation shows that there are The investigation shows that there are 
oonlynly 500 MW relatively cheap spare 500 MW relatively cheap spare 
capacities in the Hungarian system capacities in the Hungarian system 
nowadaysnowadays

�� After partially increasing the demand of After partially increasing the demand of 
nonnon--peak hours at night the inefficient peak hours at night the inefficient 
lowlow--load operation can be avoided and the load operation can be avoided and the 
overall efficiency can have a surplus overall efficiency can have a surplus 



ConclusionConclusion

�� The electrical transport can become a reliable The electrical transport can become a reliable 
alternative to the urban and suburban public alternative to the urban and suburban public 
transport,transport,

�� The WThe W--W efficiency is lower the Hybrid Systems W efficiency is lower the Hybrid Systems 
�� Considering the EUConsidering the EU--6 standard the environment 6 standard the environment 

impact will decrease with the spread of electric impact will decrease with the spread of electric 
vehicles only if the necessary electricity will be vehicles only if the necessary electricity will be 
produced in nuclear, gas or wind power plants,produced in nuclear, gas or wind power plants,

�� 100,000 car could be charged at present in 100,000 car could be charged at present in 
Hungary  Hungary  



Thank you for the Kindly Thank you for the Kindly 
Attention !Attention !
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