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Fig.1 Distribution of power flow inside integrated
charging-discharging-storage station
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Fig.2 Distribution of information flow inside integrated
charging-discharging-storage station
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Table 1 Sending and receiving of information flow
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Fig3 EV battery management system based on 10T
— UK FE HL 58 B A L F A R ) A4 AT A
WTﬁ%ﬁ%@ﬂﬁ%gﬂ%%ﬁ%@ﬂLﬂG%
1S o O D o SRR S SR R E U SY 8=

e R o DA TR 12 i R L B A ) AR

YR W 2 e AT LA S B 45 e i AR VR il Y S
I I A, B S I I O3 3% 2 A4 HRL o B RE B KR

(SOC) 38 3 36F F6t FiL sy pAY s — Bl L 9t 99 Pl £ 110
S M I % Y ) R A A A T
P YL, B 8 A 0 81 4 A2 450 R Y (IR (] S ERL ) R
HL A TSR T — BRAED ) & HH B A YR il 8 & X il
R &t AR 4R & a8 I R U it A R — B rL Y
L B SN Mt RT3 PR T A SE R R
X B FL Tt A R AR 4 X R AL M A T R R AR B
I LR L T W B o ) R A B R L NS
T PR B B LA R T A B



%6

FEMA S TR T RUALA B9 R RE — VA F HL s R O 0 7 A S @

Fo i R A B IR S B b i T 2 P
SCADA A5t WM LI K GPS 1 H jth 5% {5 B 45 B
Bl i H T A PR G AN AN AT LK R v R LA
S R A S HE e b L ROR X R b A R R
SR AT Rt BRI S5 A sk g EL AT L e 2 T
b B T AR 25 O A X6 B 3t T i H R A R R ) R 3
15 B 2 W R Ak B

3 RHE—UBHESLERS

155 B Rl A 2 0 sl b s i B ok (S B4 R
W 5 B TR A A2 15 B SEER K SCADA &
Siig R0 2 R B B oL
4 T R G BT 5 25 Ak A H T g o R
R Y5 (EMS) | HL it B 2 48 1 Fi b £ B R PN AR 3
BT S HOE R E B LI RE R TR sh
W55 43 Hr | 3  Th R /B R R B s 4 R S b
b | SRR IR A B A e AL B 1T 75
B 0T e L s BB U DL K 22 FH 34 AR O 5% R IR Y g
I LA B ) 2R R T A S
3.1 — L EMEEKTEEIRRER

— A Ak H i 23 g R R PN B SR s i R 4
Bz o T SEB— A Ak f vt 45 e 0 22 ) B8 B ARG 2 2R/
il F U B | T g il ROBE Y S ) A R K P
R sh A T 50 #T

s
Eﬁnﬂ/xil?ﬁi% AP, AP, S

EfD NE, Y o b P
MR Pt T i
. ;Uﬁ%qllﬁ ';Buck-Boosll P
N2 %o, &
Pt v : P
AP, AP, ]
Ap. < |DC/DC ’ 1 || B
e @
AP AP,
I S W
= T -
e - '
BB — Buck Boost_—(‘__ Py _
Py nol P
AP, AP,

B4 —FUBEFEEEMRINERS
Fig.4 Principle structure of integrated EV station
and its power flow
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Fig.6 Example of grid-connected control based on information fusion



M ® 4 & & it &

8355

[i] Bt FEL ) 71 47 2R A0 P 6 (a) T/, 20 3R S5 450
2 U aE AT B 10 W SR A4, Hsh
RES A I A E A E WA 6(b) i, 5 1
0L B IR A TR AT ) B 2 IR s A — IRTE
08:00 ZE 47, 55 — W IHE 10:30 2247, 565 2 8k
LA 2 R H B E , —IRHE 08:45 247, 53 — IR
e 11:15 247,

FE T AR SCHE 1 I 90 4 o 5 g AR Y iR )
1 n7 1 R R Bl 7R 4 Fe g Ll 2R 0] A5 B S PR AE AT
A — AR A FL 3l ) 7 T3 L R 2 R 2 AT R

Joie e 3l 70 5 HL HH 2 RN 7 3 PN R KT 43 i)
B 6(c)F6(d)FTn, 4 H Wb F g R AT | 4
il DS /NIy 70 W B B OR ST (A e (] B 08:30 —
09:45 ) , M TTTI  HL D) 67 4 2 E I Ak T 2 e PR AS B
6 B3t DU A5 K T 46 e v (AN ] B 10:00 — 10:45) ,
AT S B B VR A

o8 YK 3l 70 5 L 1 6 R 7 3 PN R K S 4 )
Bl 6(e)F1 6(F) T, >4 HL W Ak T g fap PR A B BB IR
Sl AN 8 FEL B A ) H )RR (An s TE) B 08:30 — 09:15
FHT[E] B 11:45 — 12:15) , DT 6k 46 HL ) £ 4H 2 3]
MR BRARAE T . 24 L P A T 45 Far R A BT o i 3 D)
DL K T 2R 70 fl (AN [A] B 10:00 — 10:45) , AT A
FIHAER .,

BB AR SCHE 2T Bl S H R B I
Do) 2 ) SR I T X AN TR) ) i R 2 RS IR HL B R A
FEHCHL T SR A VR Sk 48 B 3 AR R B B AR HE I R X
LR AT R BB S, 2% — ARk F st B B A2 FR 3R
P B TR S — AL L 9 E s AT, REXT
F, X A 81 ) 0 LA PR

4 H5iE

RSO AR R A s AR S BRI H A sk
it PR 58— A A r il A RE B 2l T 7 AR 9 A R I gk
Fr oAb se , AR SCEZSER AT 3 AT i TAF

a. T T — R sl 5 oA B AL 1 L

b. YRR GPS £ A X — 4 fb FL i L b R
£ Rl A= L

c. F —PAA H uh P PR ) S Mt 1A RE K SF 4
RS RAT T 5 H B RE  REI A FE I
L5 R MIEATIRAS i E TG B T 00 £ ]

FPRFBI R 2 TAE B A EOR 1 I 19 4 )
MG A R T — A R 3 0T F R ) WSRO A
FH o DA A8 R 3l TR i ) 9 L ) A o 2 LA % g B
KPR LU 2 0 R SR e e R T B
AE 52 B — M Al L ol B R IE W s AT XL SR 4
e vy A AL 0 IE B AT A BRI

SEHR .

[1] SU Wencong, RAHIMI-EICHI H,ZENG Wente,et al. A survey
on the electrification of transportation in a smart grid
environment [ J]. IEEE Trans on Industrial Informatics,2012,8
(1):1-10.

[2] SMITH M. Batteries versus biomass as a transport solution[]].
Nature ,2009,457(7231) .785.

[3] SOVACOOL B K,HIRSH R F. Beyond batteries:an examination
of the benefits and barriers to Plug-in Hybrid Electric Vehicles
(PHEVs) and a Vehicle-to-Grid (V2G) transition[J]. Energy Policy,
2009,37(3):1095-1103.

(4] (T UIZS 24000 WSO 55, % IR IR A MBI A s 5 &
DR BE[) ], W0 A Bk #,2013,33(9) : 82-88.

HE Mingjie,PENG Chunhua,CAO Wenhui,et al. Dynamic economic
dispatch considering large-scale integration of electric vehicles
[J]. Electric Power Automation Equipment,2013,33(9).82-88.

(5] B, R4 XRS5 A7 4 70 i 6 e B 9 506 09 52 00 5

AP FEHRIOE)]. BT A BB 2013,33(8) :47-52.

WANG Jian,WU Kuihua,LIU Zhizhen,et al. Impact of electric

vehicle charging on distribution network load and coordinated

control [J]. Electric Power Automation Equipment,2013,33(8):

47-52.

AREEY IR, R A 7 G S L ) (R e S R[], )

Y H 16 ,2011,35(17):38-43.

LI Huiling, BAI Xiaomin. Impacts of electric vehicles charging

—
(=)}
—

on distribution grid[J]. Automation of Electric Power Systems,
2011,35(17) :38-43.

BR RSkt g 45, L sl 4 Al DRAIL 45 SO 2 I BDIR 5 R R
WIT )], RS A 1 ,2011,35(14) :11-17.

CHEN Liangliang,ZHANG Hao,NI Feng,et al. Present situation

and development trend for construction of electric vehicle energy

—
~
[

supply infrastructure[J ]. Automation of Electric Power Systems,
2011,35(14):11-17.

(87 ZEMGFH MR, 2550k, 45, LBV RE ST HCRE — Al s e T

U IR SR I (]]. W0 ) A S ki 2014,34(11) :48-54.
CHU Haoxiang,XIE Da,LOU Yucheng,et al. Strategy of reactive
power and voltage control for integrated EV station of intelligent
charging, discharging and storage[J]. Electric Power Automation
Equipment,2014,34(11) :48-54.

[9] LUO R C,KAY M G. Multisensor integration and fusion in
intelligent systems[J]. IEEE Transactions on Systems,Man and
Cybernetics, 1989,19(5) :901-931.

[10] $A3C%  BAr 2R [H A, B 3 300748 2 it OO L 3 P il 5 B0k

B P AL T RS W T (1], ) A Sk, 2011, 31

(8):38-41.

HU Wenbiao,XIA Li,XIANG Dongyang,et al. Rotor fault

diagnosis based on DC-side current and fusion algorithm for

induction motors [J ]. Electric Power Automation Equipment,
2011,31(8):38-41.

I WL R TR A L PR AR R BB 2 M R ST B

[J]. #LJ1 A3k B4 ,2005,25(1) : 85-89.

TANG Shaoqing, CHEN Sheng. Study on quick fault information

integration and intelligent diagnosis system for power system

[J]. Electric Power Automation Equipment,2005,25(1):85-89.

[12] ZR3Cn] SO & M, 4. 56T 2 U815 A% SE I 2 SO AU

W Petri B B2 WTBER ()], ) R A SI6,2013,37(24)

[11



%6 FEMA S TR T BLALA B9 R E — VA HL s R O o £ A S @
43-53. (18] FhF I I W Wi EE | 45, 2 T RCR ML DC-DC 2L 4 4

WU Wenke, WEN Fushuan,XUE Yusheng,et al. A weighted
fuzzy petri net based model with time-delay constraints for
diagnosis  employing information from

power system fault

multiple sources[J]. Automation of Electric Power Systems,
2013,37(24) :43-53.

[13] &5 KR, w24, 55, — Bl KA A 00 g s 12 Wi 1) 22 0 g

5 B AR S O[], M) A ki s,2010,30(7):14-18.

CAO Yijia,LIU Yi,GAO Zhenxing,et al. Model and method of

large scale grid fault diagnosis based on multi-agent system

and information fusion technology[J]. Electric Power Automation

Equipment,2010,30(7) :14-18.

kA IR T SO S BA (B FE 1 B ) AR G 2 W i

IR [J]. By H 3 ki 45 ,2014,34(2) : 158-164.

ZHANG Yan,ZHANG Yong,WEN Fushuan,et al. Online protection

setting assessment based on power flow entropy[J ]. Electric Power

Automation Equipment,2014,34(2):158-164.

R R B R A AR B VR TR A L S

BT[], RFEAR 2013,37(12) :3325-3330.

FENG Junqi,XIE Da,JIA Yujian,et al. Dispatch parameters

analysis of charging/discharging and storage integrated station

Power System Technology ,2013,37

[14

[

—
W
[

for electric vehicles[]J].
(12):3325-3330.

ZHOU J,HU L,WANG F,et al. An efficient multidimensional
fusion algorithm for IoT data based on partitioning[J]. Tsinghua
Science and Technology,2013,18(4):369-378.

MOORE P,CROSSLEY P. GPS applications in power systems.
Part 1:introduction to GPS[J]. Power Engineering Journal,1999,13
(1):33-39.

—
=)}
[

[17

[

Wk AR GE LU S TSR ()], AL AR A4, 2013,33(15)
10-18.

SUN Jinkun,LIU Qingfeng, LENG Zhaoxia,et al. A current dis-
tribution strategy for parallel dc-de converters based on the
efficiency model [J]. Proceedings of the CSEE,2013,33(15):
10-18.

UL BAAT R E R 0T A — R AR SR U S 0T S S
I T E L4k ,2008,28(15) . 72-78.

HONG Feng,SHAN Renzhong, WANG Huizhen,et al. Analysis
and calculation of inverter power loss[J]. Proceedings of the

CSEE,2008,28(15) :72-78.

[19

[}

EEE N,

REEEM1990—), F ,Tm B LA M+
HRE MA@ ACAZREL AR
(E-mail: sjchul990@sjtu.edu.cn) ;

fiE R (1969—), B , B A ITeb RIEA,
B HE ANFE ) RGaoH AFA
R & HTAL R A9 AT R

EFR1990—), % T rdid A M+
HRAE FRFT@GAE N FREL A I,

WEE (1989 —), %, S ABMMA MEHRTE R
wWAY A RAREIE AL,

IMETF (1989 —), B T A M A R LB R A R A
WAY A REEL AL,

kOF(970—), %, LA HA TR FRLTEA
fEEE RS

ik A

Grid-connection control based on information fusion

for intelligent integrated power station
CHU Haoxiang',XIE Da',LOU Yucheng', YANG Minxia',SUN Junbo',ZHANG Yu?
(1. Shanghai Jiao Tong University ,Shanghai 200240, China;
2. Research Institute of Electric Power,Shanghai Power Supply Company,Shanghai 200437, China)
Abstract: The detailed parameters of the integrated EV (Electric Vehicle) station and terminal can be
acquired by the monitoring and control system according to the information flow distribution of integrated
EV station. 10T (Internet Of Things) and GPS(Global Positioning System) technologies are applied to monitor
the operating state handle the fault of the internal and external batteries of integrated EV station. The
energy level information of integrated EV station and the information of power exchange between it and
power grid are analyzed and fused. A strategy of grid-connection control is proposed based on the fused
information , together with their operating information. A calculative example shows that the proposed control
strategy based on the information fusion technology has positive effect on the operation of integrated EV
station and power grid.
Key words: electric vehicles; integrated power station; information flow; information fusion; grid-connection

control; internet of things; global positioning system; monitoring
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