BEHAET 2013 48 523 % 453 #.302 ~307

doi:10. 3772/j. issn. 1002-0470.2013. 03. 013

ETFAMELEX s B BEEMENERIT S 7O

HAFD EXE 4FEL FHNEF ZHEH
(RFEXBAFEETRER  HF 100044)

W =

UREHE MR EFRHER, UK 8 i sl v 3R LA K48 4 Ko, UL

AR - NRUBERAY EXEHBERR A BREAMTN R RsE
EHE Lt LER RN EEER D LBERAAMNAHET, FRTERBENR NN E
Boattho a4 T AE MR RAMRENEREQENTERE  ARERAT TH
HRTR T, oo 76 v Al e A B 3 R e R 0 o Rl e A R B W AR 1R UL, W e xd
BT RIE SR F 4 FHNEWEE R R4 R A B KA 5 307 2251 % 1:0,

LOSHMUTWART  HETHPREERA; HH T AR TLERXTEREENHM
FEREERWEAMB L, oM T ERETERTH P WRABNRXFT R smE, 2 T R

REF LB

Rl e, WRRRX, BRE, ABKEE, £, RAWRLH

0 3 &

RERIREREMRBERBENNEES, #
SR AT RS K R A IR 2 1T . RT3 N
LA B, P B S G BRI R B
SENFAHEENE . Bk, 767 g8, it
HER—MEARRIER, BmAREEE R
PR AEG PR P A AT XL 040 30 g B ™, T L, el
TR M A FTEMRIE, 5 —E | a4
BB AT E WS, i b g A B S R R, 7E
REHE BHAREXT , s E MR 2%
AMRAEXWEZRT, BT, b TRIRERL
TRPH B, A SR THREY, Mz B &
ZEPHZOURHI AR, 5 R B A E B
P BT RBITE L, HXFEREERR
fisf Ay v L AL AT B — AR, SCRR( 3 1 SR [ 4]
XIS B YT T IE . (BRI TR A
FL A B B R A T RS, A T & R R AR
BIE BT, B0, B s B A A% TR, o s
AR A A ST AR R IR 20 SRR
AL, T AR 20 B IR E SRR
TR EZMRE D DR — T BN A

T, MEEFFEbrEEBRAAR, H P XA RAE
IR s R AR A OT XREA o ASCE T Bk
RHEHATIRABITE . Do f T B 343, 7 B - L
M= RERERM RS, BIE3I I abd
FE AR A TR O s e AR BRI IR AR 4 4F Bl —
A~ EE M7 AL 5 3l 0 v s T A TR AR A
LA ST RS

1 REHE ERBEREXT HE A
CRIZ Y

ACTERRERFHE BB EEAT 8
PR, BRI EEE R RN EE R
WA — AR (A 1 R ) , A SCR R ER
Wk REWE BB EMAE . 55 R TR
WA B AR E R AKX (N E 2 i) ,
AR SCR F A I SR A R FIAE SRR AR v s B A
Mo Mo, A SR IE R T EK, Lt
RS A A AR R R RN, B
il A R S KR RS S AP, B
Mo T AN AN TP, B 1 R 2 A T Sk O
HBEEHM

O BFRFARPEES(71041025) F1 863 R (2012AA050211 ) E B H
® ,1979 S )5, YW ;89T 1 3 B b LR P AR s B R A, E-mail ; sunbingxiang@ gmail. com

(ks B #9:2012-04-20)
— 302 —



PR  E T PR R H 30 7 i s B AR S Bt b

N, WHE EAAFTLHESE D, B
D, =

(1 +73C
(Ll +rY + (L4 +(1+7) +1

=l + O + O

T I Tr g DL
Ll [
#) T HwEE s v
, LEE T am
e T ———
P R Aol
EZAr | i .
B1 —&iERER
T ] R——
ek Al BMS) ISR
T AEe ol
T
— = T T e s
= ih I fe—— Ht AT, HA FEHEER
! it [T

2 SuERNIER

2 HERERAMGER

2.1 @$UEXTETHBREREFNBHIEE
g E

PFRI AR R, B — TR A A B AR R, 2
SRS B S TR MR R, R4
T B WA, S EEN O B R =, TR T EE N

n FN(:F,

Zt=1(1+r)” =0 (D
Hr, Vapy HEIE RETHMWERRT, gk
RAEFABRWIES RRAE T H B IEZ
BIREAN; Cor AR B AIIHTFE; n T E Fari;
Fee, A5t SELEHRE, IS t FRESWMA R
B t FRESWMME; r HAFBBER

Viey = Cer —

(1) X 4 Fi2E R ABITHER:
Cors = NCF, N NCF, N NCF, N NCF,
™ T l4+r 1+ A+r)® (1+r)*
(2)
NCF, = CI, - €O, (3)
Cl, = Dy x Nep(1 = 1y) (4)
CO, = Cop + Cpe + Cyyy (5)
Cop = Dye X Nep (6)
NCF, = Dy x Nep(1 =11) = Ccp = Cpe = Cy
(7)

HES, BRI REFGY 4 EFAEBESR
BB AT A A 0 T FR A 3% O HE B R FE
B4 3 LA A R, W NCF, = NCF, = NCF, =
NCF,,Ccp,Cre, Coy BRHETT LI E , ZEHPIERIL

Nepl{l —7,)
(8}
MAF 4 EBERMAR
Cyp =4Ngp x Dyy/N = Cge = Cpp (9)
H(8).(9)Al1]
. 4
. T 4Gy + G + Co)
n (T -r)N
- CBG - c.E‘.EI [10}

AEFEEMITERERAN 4 FEERER
4r(1 + T)4C(;T_4a
(1+r)* -1

+4(Cep + Cpe + Coy)
(1 -r)N
- CBG - CBD (11)
& FE AR R T M D4R I B AR N
Cyo =

4r(1 + r)4(CCT—4a +Ceray)
(1+r)*-1

Cyi =

+4(Cep + Cpe + Cpyy)

(1-r)N

- CBG - CBD (12)
Hep, Cy AET I RENN4EEE B
Cyy AEET A TR FE R 5 78 i EE R B 3t
PHBIEEIEE A Cny NEET PR RILH)
& IR R R B ERA; Cors A
BRI 5 Corae IR BRIIREMAEH 5 Cor,
R E &P B ITIHRA ; CL, AEERAER
AR; CO, ABERERMME; r B3 -5 57
AR r HEWBLIR; N LG Dy M
RIFERL B s D, N AT R Nop TR A
FERE; Cpe AEZANY 5 Cpp AHTTHNY 5 Cop HTF
FERBIA; Coe HEBFEATERAE; Cop ABFRE
H B
2.2 HUBATETESESHEMBENEH

RlEEMENE
2.2.1 ETHEESEMBNEMATENE
S R R S A0 PR AR 1R ) S B A
H B 455 IR H A AR R BC AT Ay s
F1R0453, BT DAG R B ARG BT & R 4R G
KEEFEE, BBEFESNREMNES, RIESBHR
LA BA HiAR R &40 A SO, AR SCAR 4 9 R 4R
SREBEFEE, FEEHEARXNT:
— 303 —




ROORE 2013 483 A 5523 % 3 8

1+)" -1
((1 + i))’" X iA
i(1+0)"
(1+i)" -1
Hi, A RESSE; PVAESIE; i AFH; m
R ETESE, ZEEMTIH AHAE B

Bt , A ST A& % 4 0 B E AR

S, = Cersa (15)

PV = (13)

A =PV (14)

r

1
1- 1 +r)"(1 -r)
Hr, S, 9 50 554 Bir FH o 45 45 43 30 A 3R U
WG SERMHETRT D, A
D,=8/N (16)
2.2.2  FETRAIAE ML BT AR A
BRA I B M B R 4 7 R B AR A I E— 2 T
51 B 3 ) 7 TR R DT I L D
P,=C, +Ca =C/(1+a) (17)
H, P BRI = ks s C BN s o
FHE =,
ETRAMBEN T, BT Hm AT,
i T FERUEITIH 2R, 2 R R OO S SR Ak
(1) ZERI IR BCA AT & T i B R B i 2 R 2
P S O e K
Cep + Cpe + Coy (18)
ch(l - T1)
(2) FERI IR PR AL & S i B R R R IR 38 Y
FUT BB EMBEENERRA LI EE
RS, RAX(4) HETHE

r

DDJI =

S = Cera (19)

1

- (1+nr)"

S, Cop +Crc + Cpg + S,
Nep(1 =1) - Nep(1 =1y)

(20)
Horp, S, T B 25 i A 78 e SR RIS 4T IH 3
PR BE—FRRA; Doy A S IE R B E
BB TR R s Dy A SR BRI BRI R
BB B TR o
2.2.3 ST HEMEE MRS
BWE 4 FizERAN

N, D
Cn = 4(Z2 222 4 D,)~ Cag = Cap  (21)

Hip, Cp ARIEXTEBWHE 4 Fi3ER; Dy
SES 1AL R N 8
AN FEHEM BRI NEEE RN
— 304 —

Dy =Dy +

4r(1 + T)4C(;T_4a
(1+r)* -1

+4(Cpp + Cpe + Cpy)

Co = N(1-r)
= Cye = Cpp (22)
I R B B B A AR IE B B N
. ‘% +4(Cgp + Cpg + Cyg +8,)
= N(1 -1)
= Cye = Cpp (23)
KX (19) RAK(23) , A
Cyp =

4r(1 + r)4(CCT—4a + Ceoray)
(1+n)* -1

+4(Cep + Cge + Cyyy)

N(1 -1)

- CBG - CBD (24)
H, Cpy ANEFBEMBEREN 4 FBER
;5 Coy AEFTHEMBRIEREN 4 £ ER;
D, S WESFBEMAER R,

A o0t AT A ZE TR AR R 2 4, B A

FRIERMERLT, Cny 5 Cp HEAXMF, Cro 5
Crn HREARKMF o

3 EmidiE

3.1 EmiBiEadkakiE

(1) TABCER PHE MR8 2 BT A AN BOR ™ 3%
BEAiB s AR E K BB A, A1 TR 8 m
Sl S T4 B Z AN R 23 T on/ R S BUR,
A AN AR R — R AN S P

(2) AR 5 S B4R F 3 DL o B RARAT
2011457 H 6 H 6.9% Je, B\ BiRMEE 5.54% ,

(3) il s AR 48 BT R 20 [ 2009 12177 530
B — i TR 44 0. 781 JT/kWh 358, BE
RAZRI BT R BiBliAE BT RSN
2%H

(4) f&5t 8 MikRIMEF L2 100km JH#EHE 30L 3
B g5 2011 ££10 H6 H0 B7.53 ju/L HE,
3.2 IAMEESHNANE

(M ATHANE, FTEHEE=ZAATH K,
TN B %Z, ATEATEARMTF:

C., =N,P. +N,P, +N,P, (25)

FERIRIR S S0 HEHE K ABN, =1,
TANEN, =17, BEABN,, =2, SRR
MR, K THRSBA=FE TR, B




PR  E T PR R H 30 7 i s B AR S Bt b

P, H 70791 B/AEY , T AT RS BB ARSE
Yr iz B 3555, BB P, = Ay 37216 Jo/4ET {2
R T% P, BB AIHCH P, =17205 JU/4F,

(2) M HENE , 76R i b P AR
TR EMSARXHEARI TS

NBY = TCMNHD/TYX (26)

Ny HEME R, T S 5% o M 505 F A B 18]
Ty AEFBITHIE], Ty AW H B8RRI

50 R RIE1T 8h, 34541 H b T8 (4 5[]
FHE 3h, R B B R B KT RS,
AR MEEE 20 Z2HE, B M BHCH 70 2, d it
WESHEWECLA 1.4:1, HEIEHIRHAENS
WK 3 45 (5 15 7 km) 766 & AR ER
T, 2EBUR B A5 arh 4 £

(3RS 4 FITHRANE , Bk
BACETSEME, R 1 Fin.

#1 BURERESM(BARE)  (FT)
are A
F 3 WE Har IR
oz P hw ) g'z,ﬂ e
At
8 HMESL 34.56
e BNS 1.7 8 . 85
B aoan ) ’ o
H A _
_ R4V 3371
f:g 76.8kwh BB 14 1
e A
* TR 3188 4 31. 86
33 EMER

S FIC R, 8 Mgl e 55 TR R SR
R2Pm,

F2 SHMEIFDEEMNE

e & MiFF 3
FEHL B B BT 02308
TETHBER(ET) 02308
LA 6% o) 33.71

M E) 70
FiREEFE km) 300K
B EMFEL 30

HAEREEE{LTE) 157
A B kWh) 55000
SN E: Y T 73.78
ARHER R A BT ) 18. 46
EZAMNE(TTo0/) 23

4 WA FEWNE G 3T

TE B AN 5 H J7 #h U B 233008 1:1,1:0.5
L0 =M T ARER 2 A ERAXRITRESE
WA FERRBERM, ITRERNEZS Fim, 7
PR R BT AR, B BRI R RS T &
TR R B B s B AR A

£3 APEXMWEE4IEEERRA (AX)
R &R

H5 5 4 FEEE FERNE
w1 SR
7R W ~ ERHE AEFRE e
Wi L] A R e
BRRA  BRRE
1:0 68 73.07 59.25
1:0.5 68 61.57 47.75 58.86
101 68  50.07 36.25

S AR 3 4, H, AR A
RTHPREXAR 4 F2EHRM, A 3+ 82.25
Ti7e, B 4 #2% 96.07 T3 505 o4 B < M7 S kM 5 O
EERANEREE Ry 4 SRR N 4 4
FERTEA, & 3 4 PR AR 2R o

W (T
sz B &2 DEEE

1:0 1G5 BEETS
B AT A REEG R

3 AExBREMEERIERARRTARRAHR

110
1 -
Gl
B0 |
T
[
50 b
41+
30+
0+
1+

a

_

—

§ .

N

P2

1

W ¢ Fm)

7

—

1

15
[EFE A5G

4 ERBEMEHEEERANERLTARRARH

— 305 —



ROORE 2013 483 A 5523 % 3 8

H1 & 3. 4 AT, FP SEBR AT G B L O SRR
Bt F -5 vl R 5 B PR 2 sl 2 B 2 M 7 AN S ) 3%
R FEAE R TR LA B 32 , EE 2 AN A 1 7

BEECHI e 1:1 MARHT 4 FBERMN36.25 77
TG, Bt D s iR i A e 7EaE B A P A G
HHIBK, &R MR R ARG T, %
TRAFER B 1. 6 1%, A& 70 i 2l Bt A i
PR R R AN 2.5 45, Hi
R RLSE T AR A, A RS B S .

ARG TR SERRFREE R
FIxF e A e B S Bz, e B R AN RO T

&0 T3.07
N
s §%ﬂﬁ
- R S0.007
£ BN s0.07
£ 2N R
— A4 | R Wisa26
= RN : - ——
= 30| B 1 R
W= W
)] :f\“%\\; = Xﬁ
NN R
SN Q%
o LERNIE= SR

1:0 1:0.5
E#F SHh i F
w MEEEHE [ s EMERNE
I MFEEERA R EFEaEN RN )
= HEHEFNFEEEER

5 AR MERETHEESR AL

HBIRE 4 FREERARERINERN 2.7 (&
FERLERNBAEYTIH) 0 2. 2 485 (O & 78 i 2 Al B
riH) o BEEHIT7 AN BERTINR, 76 H AN 5

WM 1:1 B, AR BN S R R i 2
IR T BRIk ENEEERHERH 9. 15
T 70 BTERRHR FHERNAE 4 FEBRA 5%
KB, T AN KB B AN A 1. 4 £5,
HE—HAERT, B iz B 5 A Bk sy
BIMIERGFEA T, Bt TR L 2 R IR A B
TRATEK, H it R 6 B R 4% B e B4R T AT K.
FE SRR T R O 30000km/ 4R Y 454 T IUE
B, FEE L REE ERANEOr XA R,
PEMEAERRKE. AT#H -EFERX -5,
AE B BB A AN 2 S A TR L R 2R A BT
BT 8 s FEZEE e FrR) , HFEAN

Y = 8. 0x [2?}
¥, = 147169 + 3. 1% (28)
¥, =3 1z (29}
¥, = 147169 (30)
¥ = 2. 6x {313

Hey, ~RUEXEELZERN, v, A EK
BEESERM, » A BASFERERA, »
AR EEMERIEN, v, NERREEF
BEH.

+

45 + ¥ a !
| 2
E 351 ! b - ’;’
E S - !J"
£ ’
1 a¢ | L s RS RE AT
s L S ot meem
Tl | 4 G AN

sla . Fs s R £ R

¢ ! s PR EE R R

220
HATHEIE (k)

6 %R A BRI LB

B 6 A1z (27) L (28) AJ 40, y, v, ZIBIFEAE
2 m, B3 s E s E e, S EN I
BIATRE AR, S © = 30000, %5 B R = T
FEZERAMSE, X x <30000 5, B A
B BIE T AR AT 3 B R /T 30000km B, SR
—RUEXTTUER P EEERARD S >
30000 Bt , B P i L SR E AR T AT 3 LR
KF 30000km B}, R4 SRR AT AEF P AR E

— 306 —

B, B 6 L amb X%t A RT3 B R
HI B AR R

B &l 6 F1(28) - (31) 7] A, Y2 FATF YasYa
RERAT vs £, 4 y; FERWMKIIKT 5, HI50T,
Bpvifr BB — e R, e ME B AR T R R —E
BN, I 6 PR, v, 5 ys FHEX K n; B
E y, FEAG, BV MR BRLR, v, 5 ys RASER
B ANFEEERREEASE, SERFETHE



PR  E T PR R H 30 7 i s B AR S Bt b

Bax < nbf, EREREEBERABD ;2 > niif,
EARSINREEZERABD . Hit, RREIH
RIS , (0 n SRR IR T — B P AT
B, WA P& ESEERRE,

5 # #

FEREHE A FEAT R A AR R
BRSNS — R ET 30 i B B A 5 R
PSR MEA M RE AR B IS 2 T Y
3l e TE R AR A R P AR B A A 5 R b2 B A
B AR S UM BT o LU AR, B T R A E
B &SNS EREMBERBRAZINER. B
b, ZEF AL AT , A R T 3 R Al S R A
I BEE RS, AT 78 i Z R S A 3T TH R AR
P R , IR R R R R AFEEAH
BEIAHEM. DT EREMN, ERHELIRE
BEERETIMERN, HAMHEONESLEE
A REFELIREE R T I ER, NigaF
MIEXEA . WREFMHFHREESSBERE
Rl Bt 4 PR B, T D A B IR R R 3% , (] i S8
RPRFEETHER, DR

BEE AT M B _E KR B P4 BT R, FRLBD
RERSEZE 8, B BRI X TARRERN
BRI A , B BhIR A s s B AR, Pk Ak
B, R — IR RE A1 5 T AR 55 SR A, D7 (8 A
P s BB LS AR, 2 B RS

Sl 55408 , BETREIRAS . FEE B AR
THHBA, AR SR AT I, T ELE SE7T R v o B BB
/NS I N e s b DA R A
AR R RS

B 3k

[ 1] EFB(TaRSHRERE™ LR RN (2012—
2020 4£) )[ S]. 2012

[ 2] SuiZ H,Wang Z P. Technical and economic analysis of
pure-electric vehicles based on the life-cycle cost theory.
In: Proceedings of the 2011 International Conference on
Business Management and Electronic Information, Guang-
zhou, China, 2011. 125-129

[ 3] DHE,BAR, KERE. ETATNERERZ
HB R STME . B R4 A 34k,2011,35(13) .
27-30

[ 4] B #,81KR%E, TRk BINRERBHEMEM T
TRBMAGTRSFE, 2008, 8(3):71-74

[ 5] B ARnsEEEE5RE. JLa: TS
JRA:,2009. 379-386

[ 6] Peyerl H, Breuer G. Strategy evaluation based on rate of
return figures in agricultural business planning. Berichte
Uber Landwirtschaft, 2007, 85(3) :341-357

[ 7] xW#de. M EE%. 5 IR AR AR, 2007.
131

[ 8] WA BT 55 R IR T T e T 0 BUkb
Bi¥ & EEEATIME) [S]. 2009

[ 9] LW ANFEMHSRER. FEARKENER
AR EABOL T 3846z, 2010

[10] JEmT ASEERREER. WL AR T
W THEE 404 2010

[11] 3K4ES. JLat 2008 47 Bia < 3 4 FE L B AL R K iz
BEXLR. AR ,2008,4:26-28

Measurement and comparative analysis of the operation price
of power batteries based on two business models

Sun Bingxiang , Jiang Jiuchun, Niu Junlong, Niu Liyong, Gong Minming
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044)
Abstract
Taking four years as a battery application cycle, the data of 8-ton pure electric sanitation vehicles in Beijing
were used to measure and compare power batteries’ operating prices according to the two battery operation modes of
the scheme of naked vehicle marketing or battery leasing, i. e. the charging-leasing integration mode, and the char-
ging-leasing separation mode. The method for internal rate of return, the cost plus pricing method and the annuity
method were analyzed, and the calculation and comparison of battery operation price were carried out. Under the
breakeven premise of the operators, the single electric vehicle total operating expense in four years and its composi-
tion was estimated and compared in the two situations of including and excluding charging infrastructure costs. Set

the proportion of state subsidies and local subsidies at 1: 0, 1: 0.5 and 1: 1, the user’ s operating costs were calcu-
lated. According to two kinds of business model, the curves of the battery operation prices in the change of opera-
tion mileage were drawn. and the optimal payment method was obtained according to the users’ actual operating
mileage. Finally, the suggestions of future development for electric vehicles industry were put forward.

Key words: power battery, commercial mode, leasing, internal rate of return, annuity, cost-plus pricing
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