St rp [ — 2 ORI T AT SRR PHEV fik
HER o Hr

#RA, ERAX, FH%, RMEES

1. %

&

KEAEXLETRERXE EEBRE, LT 100084;
FRRKFEFEE AR LTS, LF 100084 ;
3. demEFHFHHF A H P, LT 100084

N

CHEZE] [ Ha Y v K HL B8 5 PHEV BB BRI B 2 A1 PHEV B ORI LB Bk, AT i = 56T
SEBR PHEV 3@ AT 804 10 430 A7 0 3 B0t S 2 SR AL i o D AERR Il b (B M0 7Y — Rk 7 M 7Y PHEV IR B BOK P 3643
B AT FBRHE: 77, 26T 7 50 45 PHEVTO. ZiH4Tal AR 13 758 B HATHRAME, M4 FIREURZE
FERME SRR A, TSI e AR ANIE) 78 U 1 PHEV AR IBR UK, IR 5 IRA SR (HEV) M
G IHLIATE (ICE) IIBRHEBUK AT Lo, WFoTid R, I Xt i PHEV I 8t i e, VI%l, 345
o P LR R R A7 IR (SOC), U TSl b LR LB 454 B 0 RNTA M 7E RE IR AN A 7= B4 FH B BB HEIOK
S, RS RN RIS AR PHEV ZEARAE IR AP SIE F A A2 sh R IH) 78 TR P IO BRHEROK . 45 EH: LI
Tl PHEV70 40 F I BHECH 155/km, 3 EARHERCA 71g/km, i FLFEBRHEHCH 84g/km, LL HEV I ICE fUBRHER S
SR 5%F0 16%; PHEV BRHEHE S 70 MRS . S AR AT gD, 8K 20 VKT8 HEARA P 28 78 AT S BRHEIBOK
SFATEGE 4. O ZRE 5 EAEI S 1 Priiat, PHEV et By 100km, AHEL PHEVSO BRHEBCAT A 4%; PRt
AT DU IE 3K PHEV 2238 A2 2 100km 70 743 T2 4 w5 70 HEUIIZ (R BRI UBRHE KT
XKSEIA): PHEV; RRHERR; HATHHE

An Analysis of the Carbon Emission of PHEV Based on Travelling
Pattern in China Mega Cities

Hao, Xu, Wang, Hewu &Li, Weifeng, Ouyang, Minggao
1. State Key Laboratory of Automotive Safety and Energy, Tsinghua University, Beijing 100084,

2. China Automotive Energy Research Center, Tsinghua University, Beijing 100084,

3. Collaborative Innovation Center for Electric Vehicles, Beijing 100084.

*[E X E SRR (4852018YFB0106404) % B,
JRFESCEI H B X X X XEEX X A X X H, BEFRBEIHEX XX XEXX X XH.
1



[Abstract]

The high thermal power ratio in China’s power grid and the complexity of PHEV driven energy
make the study of PHEV’' s carbon emissions complicated. The existing researches lack the analysis
based on the actual PHEV driv—ing data, which leads to inaccurate calculation results. This
paper aims to accurately assess the carbon emission levels of PHEVs in typical mega cities in
China and to analyze the potential for carbon reduction under different driving patterns. This
study investigated the carbon emission levels of PHEV vehicles with different driving range and
charging frequency from the perspective of the automotive energy production and use processes.
Study is based on the characteristics of Shanghai’s 50 PHEV70 and cumulative mileage of 130, 000
kilometers, and the carbon emission levels of PHEV, HEV and ICE are compared. As for the method,
distribution of driving range and battery state of charge (SOC) was achieved by cleaning and
cutting the PHEV monitoring big data. Based on this, electric drive ratio was calculated.
Combining the carbon emission levels of electricity and gasoline in the energy production to
the use, the carbon emission levels of different driving frequency and electric vehicle driven
mileage and oil-driven mileage at different charging frequencies can be calculated during the
energy production of PHEV vehicles of different driving ranges. Carbon emissions of PHEV vehicles
with different driving ranges at different charging frequencies can be derived combining the
carbon emissions of electricity and gasoline from energy pro—duction to use. The result shows
that the average carbon emissions of PHEV70 vehicles in Shanghai are 155 g/km, including 71 g/km
for electric distance and t 84 g/km fuel distance, which is 5 % and 16 % lower than those of
HEV and ICE respectively. PHEV carbon emissions decreases with the increase of charging frequency
and driving range, the carbon emission of charging more than once a day can be improved by 4.0 %
over the average charging frequency. Considering carbon emission and marginal revenue
comprehensively, the optimal driving range of PHEV is 100 km, which is 4 % lower than that of
PHEV50. Therefore, increasing the PHEV driving range to 100 km is possible to achieve emission

reduction level similar to that provided by the carbon effect of increasing the charging frequency
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