F42% F4H
2022 £ 4 B

Vol.42 No.4
Apr. 2022

2 9 8 % Wk &

Electric Power Automation Equipment

UK HLHLALAL A S ) A B B

& 3 z
RXA,E &
1

(dedbd A RF b AHTAZ, T 4£F 071003)

P A T IRA) AR E R, 3 KA K AL R IR T He i b [ S B R 09 20 A ) Ha b 7y X, 1248 3
W e B0 R FOGA T M S bR it R PRELBEE RFAEERY ZREA YR, o
5 RAAR BT X THBEREEE A FHEEE PRECHSEE RPEEEP ZHERR, ELT4H
XK L UL LE A B e R AR T R SR AR AR B SRR R SR FRAR AL R HEAT T AT B AT R AW .
i BUA3E 09 AT VAR R ARAZ 3 R AR B R P R HUE, Rl b AFidad & R fe P b S AL A & R AL R A

TR, BT RAIERGFE, LA LA R T X 0 R RGR PAE S
K K A K AU AR IR T TR AT HE e 5 PR s

HESES:TM 772

0 355§

DALY 2 e S VSRS e W S S R Y S I
b 22T IR P M | 2 e B 3 Rk 7 XL A
20 122 80 A AR, T [ I Hh ALK Ht AL ZH 3K 38 SR IV R
2 V8 Fe b 7 5, T IR BBl e ) LA A58 AT il o
Ui, $ v R R R (BAF R S AR
(R, T P R K e ATLZH 3 3k SR Y i BEL e b 7
2, 32 M R BHA BN T e e L 000 A Xt
e o e Bl AT LA M E 1 AR A
A R P P T 2ol v TR TSR T 0 2 e bl
Je i 04 FEL L2 M, 3ot A6 T A RE TRt R 9 Y
IS o fER v BEL b O X s U TE V515 3
Az U T REDK ML, 2 T Ee 2 X M
FLAS R, RS SCHRL 5 T R, 380 7K FL MILZH AR i 28
H UL 3L BE 3K B 25~40 A, — B AR 3 b I 25 X
TR B FE A

UTAER , [ A AR 23 7K L ATLZEL T B R 4 1t ri B
55 IR LI 45 LR b 7 20, Y Al D A B
Or AL . AHET R BHAE Ty 2 A TR T
AT ARG 4 e s v 7, i v 0 5 P L T R R
% (R 2 P e A i i /U R AN PP S RS FL T, T
REIE IR R 8l I i R LAY 2 22is A7

X AL R Ty 5, TS T REUR
DU A M2 I 14 FRL A P 9L 45 T R BEL R, o e e e
TRIR/NE] 10~25 A LUNS 7 SR 2 B 24000
PSR 23 5 Wi 5B L D[] R 2 0 A% 388 1 H . R 4
FRAGUE PR R R AR S DR IR i e R A
VRN B— 25 B N ZORIE R AN 2Tl . A SCR AR

Wi H 8 :2021-04-25; f& 3 HH#1:2021-11-05

BEEUHE 7T § KA EA T8 A (£2019502163)
Project supported by the Natural Science Foundation of Hebei
Province(£2019502163)

X EAFRERD: A

DOI: 10.16081/j.epae.202112032

G R R AL B R PR S R LR S
e 7 AR R IS LT, 46 BRI S8
Wit &, A SR 2L A Rz by =X 00 2 000k U 1t
Heh.
1 AEREMFAIENISIRAI#E AL

KALIK B ML A B b RN SE TR s O 4
I3 A2 DA SR e b e EL A R A R {5 PR
XAEHE A, HA B RS AT H
FEANRE I & ALY e 4is AT
1.1 #FERR

2H A B Ty 2T B - B M S
PRANIE 1 RS, B, €, Cy C o o =X M v 25
(45 22 F LR LN Hb L 25 FIR]: 28 I % 15 45 1) 6] i H,
ESDRY RN N By v DO B: SR SRy N o A
P SRR Ml L BE I LR 1 R b R LT 5 R,
Sk PE L RH 5 1, R A AR b HL R U o R T
FSEE, E R BURERT A ALY = AL s A
AP E U, =U,+E o 75 EHL & 4 R
e Sl s L e A, D 1 T A

1= j(U,0C, +U,0C,+UwC,)+U,/Z] (1)

KA o HAMR; Z R rp ST U, U 4535
B C ALY

O

O

o}

It R,ﬁﬁl‘- C%lu cillu chlc

B REHEFRBEDSEREE
Fig.1 Principle diagram of stator single-phase

grounding fault of generator
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Fig.2 Diagram of relation between /d*+(1-K)* and K
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Table 1 Minimum value of grounding

fault current
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Fig.4 Diagram of relation between B, and «
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Fig.5 Equivalent diagram of transfer over-voltage
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Parameter optimization design of combination-type grounding mode for
large-sized hydropower units
JTA Wenchao,CAO Song

(Department of Electrical Engineering,North China Electric Power University , Baoding 071003, China)
Abstract: In order to limit the single-phase grounding fault current,some large-sized hydropower units adopt
the combination-type grounding mode of grounding resistance and parallel inductance,but the parameter se-
lection of grounding resistance and inductance has an impact on the grounding fault current,transfer over-
voltage,neutral point displacement voltage and sensitivity of zero-sequence voltage protection. Comprehensively
considering the grounding fault current index, transfer over-voltage index, neutral point displacement voltage
index and sensitivity index of zero-sequence voltage protection, the evaluation system for combination-type
grounding parameter design of hydropower units is established. The analytical calculation is carried out with
the parameters of actual hydropower units. The analytical results show that selecting appropriate parameters
can effectively reduce the grounding fault current and improve the protection sensitivity, meanwhile the
transfer over-voltage and displacement voltage will not be too large. The scheme for parameter selection is
given, hoping to provide a reference for the parameter selection of combination-type grounding mode.
Key words: large-sized hydropower units; single-phase grounding fault;stator grounding fault protection; com-

bination-type grounding;high-resistance grounding fault
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Coordinated scheduling strategy of electric vehicles for peak shaving
considering V2G price incentive
WANG Min LU Lin|, XIANG Yue
(College of Electrical Engineering,Sichuan University,Chengdu 610065, China)

Abstract: In order to improve the influence of the increase of peak-valley difference of urban power load
on the stable and economic operation of distribution system,a coordinated scheduling strategy of EVs(Elec-
tric Vehicles) for peak shaving is proposed. The new-type flexible resources such as EVs are guided to
participate in auxiliary services through price signals,so as to smooth the system load curve and reduce
the electricity cost of EV users. Firstly,the V2G(Vehicle to Grid) incentive price mechanism is proposed
according to the peak shaving demand of the system. Then,the EV travel demand model based on travel
chain and the power consumption model based on travel demand are constructed. On this basis, considering
the actual travel demand constraints of EV users,a multi-objective coordinated scheduling model is estab-
lished to minimize the mean square error of system load curve and minimize the electricity cost of EV users.
Finally,the simulative results of example show that the proposed coordinated scheduling strategy of EVs for
peak shaving can smooth the system load curve and reduce the electricity cost of EV users,thus improving
the operation economy of distribution network.

Key words:electric vehicles; V2G;price incentive;peak shaving;travel chain;multi-objective coordinated sche-

duling; auxiliary service
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