£33EFE10H
2013 £ 10 B

% 0 6 # & B

Electric Power Automation Equipment

Vol.33 No.10
Oct. 2013

WA 588 S B it s — bR S hiFsissd

A %I OE AL
OLAXF SR IEFER LA FéH 250061)

WE., SR TEIFHR B EHAE —RILIeI L H

— iR ALde A M A R L SR E B RS Ak

A EMEMREBRACRKE  ATARRREWIES RGEF R AL RASH T B3840 TAF R 2B H
TR THENERNFX BT EET ARSI LR EA R A XM RS ARSE
B RR B E R EEEORAME AT B F ARG FH AN AR A — RS TEIN AR R R E L
KR, wahAE,; BHIS, Twik, HFREKRIE, —IkILIE

FESES. U469.72 XERERIGAG . A

0 35

Bl KI5 Y H 25 7™ 5 AR VR fE HLAS B gl
THE B 25 [ R A SR B4 A it 17 %o B =2 177 A 1 5 o 4k
i B4 EV (Electric Vehicle)YE 8 — %t
B OR B RE IR IR A, B R T R ) 2 R R 1 G
FEPIZR 2 EE L Y 45 U A A S5 B N AR S 2
FRAR A7 W R AR AF 9 245 (] )& R Y 1Y) S H B
[i] et FH 25 4 00 5 7 i R R 2 BRI DG IR HL )
VR4S 78 P 7 L B R B T 2 L B IR R R )
WEZ—, 28 T EHNIMEAR T T A E R,

— M F BRI R A R 2 Fll —
e A e RS0 B AG S H AR T Ay E A |
UK ZhAE s AL AL, 2400 e il R g8 aE TR A i
eV R A e R s S R i
HATIEHL, y—FOR M ST B A R G A T4
N Y& LA SR B A e | HL AL DL L T A2 A i
SRR g, ST R AR L R GE PR O Ml T
MR E FEAE T ML L d s W5
HLAIL 237 i 7 A ol A5 | — FBER FH R H i bR i 7
I oI 5 N R S o e Y R N =

TR T R G R F L TR S T R 1 2
AT GO P R 1R | I HLAE 7 H s O ok KRR
R Al B A K g TTolk B A 2E R B0 98 1 = A,
H 2 B i B b 98 00 22 38080 5 L R 0 0l A AE A
m ARFRR E R TR A G G A AN ]
2 VS I TS e LA S R e Z e AN 5
(5] R 510 i A5 L BVR 4 TE i 5 NI DLIR AP
FHAT T HBIVRZE RS S ) A SO 43 LR B
R — IR IR B I FN G5 | i AR D 3 e |
R IR T — IR AR AR F R A K R v i) E SR A

Wis B EI.2012-07-02; 8B HHA.2013-08-13
E£WAB.BRARHAFELFTIHAAD (51107068)

Project supported by the National Natural Science Foundation
of China(51107068)

DOI: 10.3969/].i1ssn.1006—-6047.2013.10.025

1 BERMFRIK

HR A B 1 I FH AR 02 B R R e il R4
() R 2 7R 4R L ALK Bl 2R 8 SRR T e L RS B TR
[F] i) TAE (R % R 2R i i Be ), BN Sl & iz
F7 70 FL R B PR L B YR A TT R IR B R S A
W— M E I TR AR A 2 AR AR AN R AT
fE, —TRESHTAERB AR, M ARHT
9K Sl L HIL T LR A — 2 A R BT R
25 XSS FYICBEIG IN T O B VR A Y AR
IR T BN R A5 0], i, 7E R IE L 335
Lo AR R S R SR RO S T S ES P L o
WA ER S R G S ER L AE R ILIRE
ety | BIKE 42 51 K 3l R G (0 R 1R 25 A E A L&
FEL Y L ke 3 I A IS g o o g ] AR
i o3 58 ORI AR T SR PR TE ) DT S B H
PLEK S | i 203 R AT L 8 A B4 T e, HILA% &
AT R G s i AR A L

Bt 5 WF 2T BT, A SE N B B 4 R W) 2
BRI RN T E R A i R D fg I
XK B 5 s i — AR IR G I AN A AT TR R M
L2 13 E Gould 23 A Y HL 52 45 & A 5¢ s
WA 20 2l 80 47 Ak 7 35 [ AR IR &8 1Y 7T B A1
NASA-Lewis BF 52 o0 09 400 5 F A6 4 17 H F 2 3)
s M — A M HESE R G, I AE AL AN W
2otk s 35 B SOFRACT 35 % — 4 AL 1R & 31 #4574 K
A Ty e R AT T A ST ST | i B R VR ALAG R A
Bl 7 BBV 0 B B Bl A R AR X TR R
BLIY — IR IR A 40 SN 5 F 04T T 5% 28 ORI 4B R
TR WA TR RN S EEFE 420 7l R G E AT
— RGO T AE T R S R A i — IR fRIR
BN AR R 5 & R SR S ARTEMIS JU 2
E T 55100205 5 WL, SREHL B VR — AR AR AL ) 2
HOWE e RGN A BT, BN XRS5
H— R TR & 30 PN S5 M A 58 S AR AL T8 RS



(144] ® 0 8 & iR B

8335

BEAT MR BRI R 3 AR SC 3 B 45 22 7 [ 4
FHIRSCHK , A 40— R AL IR & R B2k e A LD
LAt i, 3 I 1B B I 58 BUAR LB R R 7 256
TERIBIESE DT 1] i B R R e RT3

2 —HHREHRINGH

— KL G IS T AN E R T RS
T 2 Ak e SR ET RE S AR R
G [m s AR B 4 i, W 42 51 ZR 58 v R L ML AT 3K
By 1Y) 3 A5 25 45 A8 A A A L R G T 6] B H T 2 AT
oL I AR S W TR R T TR
N TRACR FEE AW H 0 K %S R IR
S HL AL R AILSE AR S 78 HL 2R 0 A i IR P J Al
FH 080N T F R R A RO R ) R R A (D [ A
X BUAS R BEARE 21) 1 AR A] ZA0 M PEH

% S8 B [F] 26 AL 1 B Bl & G2 A H] A — 1k
LIRS ML A RR G54 R
2.1 FER#BIAN—EFELESHI

1E 1994 4 AC #E# A 7] (AC Propulsion Inc.)
FO T — b 32 N7 FE AL A9 FE ALK 3l 5 F it 7 L —
ARG B L H I8 H T T2 %% A
1) o SR AR R A H R AL SE A AR R 7 F 2R 4 1 P J%
RFEM AT L TAETE R D R AR, % —1k
IR G TSt I an & 1 Brow | 38 o i H 4% f 2%
K, K, A K5 S22 5| 455 20 7o i B = A e 4t

ST,
L |t
Lo |u

B RGBSR — R EERINEN
Fig.1 Integrated topology with relays
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Fig.2 Topology of charging system for four-wheel EV
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Fig.3 Equivalent circuit in charging mode
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Fig.4 Circuit in charging mode

TEZE G IR R ML SE W IT iS5 A
— M GE R =R 3 A T R Y 4 SR
M T S B B BLAY SR S P, R IRAS Hh HMOUE
T RSSO A A G L RUIR  JF HL 3T H N ] L
K,

SCHR[ 26 115 L i BAT Dy A3 RO E B9 — R AL TR
B FN RO BERE b AT R | R A A SO R[] 2D
HL(IPM ) Y %8 2 H TR A DAy i iple Fbt J2% 7 I o o 0 4
AR DC/ DC A2 e 4 | BE 48 K7 B0 M0 A e 4% 6 2]
210 P s A5 9, DT SRS b %o &5 Y R A T S
24 EEREBEAN—EFLESHI

SCHR[27 T4t T —Fp Tl R 2Ll i — AL IR
aEh, WA S s e AR RS BN AL A H
B AR R O R A BRI AR,

LELFLE
Vi Vo[ Vi &
A '\ —H =
=)= o
WEE @g | @g |
R AL Vi Vi Voo

5 TURAFEFREXTHEREE

Fig.5 Circuit in charging mode for industrial trucks
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Fig.6 Topology of charging system
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Fig.7 Equivalent circuit in charging mode
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Fig.8 Cross section of IPMSM with split stator windings
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Fig.9 Simplified diagram of system operating modes
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Fig.10 Single-phase charging system based
on SynRM with extra winding
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Fig.11 Topology with regeneration brake function
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Cloud storage of power equipment state data
sampled with high speed
SONG Yagqi',LIU Shuren',ZHU Yongli'?,WANG Dewen',LI Li'
(1. School of Control and Computer Engineering,North China Electric Power University,Baoding 071003, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,

North China Electric Power University,Beijing 102206, China)

Abstract: A storage scheme based on Hadoop and HBase is proposed for the power equipment state data
sampled with high speed. An approach is designed and implemented based on MapReduce to query in
parallel the sampled data. A Hadoop cluster containing 20 nodes,each equipped with a 4-core CPU,is
created and benchmarked. Results show it is suitable for massive data reading/writing. A storage system is
built for the insulator leakage current data as an example and tested by YCSB,results indicate that,Hadoop
and Hbase provide sufficiently high performance in storage capacity,throughput and latency,meeting the
requirements of smart grid for the reliability and real-time performance of state monitoring data.

Key words: power equipment; monitoring; sampling; data processing; cloud computing; Hadoop; HBase
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Summary of integrated topology of EV traction system

and battery charging system
LIU Ying, WANG Hui,QI Wenlong
(School of Electrical Engineering,Shandong University,Ji’nan 250061, China)

Abstract: Several EV (Electric Vehicle) integrated topologies proposed by foreign scholars are summarized,
which make use of the hardware structures of drive system to reconstruct the charging system. Based on
different types of drive system and their application conditions,the operational principles,advantages and
disadvantages of different EV integrated topologies are analyzed,the corresponding control methods are
discussed,and their basic problems and key common problems are further summarized. The EV integrated
topology with high power & high power factor correction,harmonic compensation and security isolation will
become the emphases of future research.

Key words: electric vehicles; motor driver; electric batteries; power factor correction; integrated topology
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