$£38% F108
2018 £ 10 B

€ ) B #H & B

Electric Power Automation Equipment

Vol.38 No.10
Oct. 2018

YEARAZA 7 5 [ e v 22 Gt v G o 252 F4) 535 Ml

freats, r S A RE BAL
(HHRERET BATAZFE, @Il &RH 610031)

HMEREFLRAAEAEIN AN LRI — S0 RALERLE AR T £, RKALE 275
KV MmN Ed 2% ST & G T4 R R A G B E EFHERRRAEBEAGN BE N E%
M ¥, B8R B 6 % of A3 R B LA AR BN G WA R B 09 Hra Bt AT BT, R T ) R RO AT AR A
KRB BERER TG FH Rt THRIE, EREV . TARGERBEANGT E3TE ) 250 =408 ER-F45E
RPEAF ol S ZARIEEFEEAR S FRBO TS5 BARKREGR DA X,

KEW.EI L AL, BN ARG RREAB RS, LR E

hESZES .U 224.8;TM 615

0 51§

W AT 22 AN W K SRR 1t 20 | B35 75 e A RE R %
Z IR R B o S T RE IR Y T R T 2 28 R AT
LR SRR Ty W — AT, KGR N EE
6 ] FH-LE REIRE AL AR e v ISR B [ 3 RE IR T
B R T I Bk A R A ak G R, B
AICT5 Y ToMErs S AR HCE R B BRI A2
R U AE AT R ERT, B R ek
JEIHAR R R G REFE RS BRI I 609% L
AR RE R A e M HE R R Bk A S M R ST
R T VR S T RE R R BOR , T 1 Bk
T v AL RE R A T BRI T T
LA HA PR BORTE I JF R ik A 1 1
REDSCHE A ] F A REIEUR T AR B T R A A5 A R
GFIATEIE AL E,

BOLIR R G sk A2 5| Bt R 58 1) 22 5] 1Ay {1t
WL, AR A L R L AR B L ) R T Y
LR TR, AR T 580 M 0 R GE Rt e BT
HAEFEAGIR R R SLal EIE AR E, AT
JEARRERE YA IR, AR 2% 51 6 A il 202 36 HL )
FGEFEN , ol DA 5| G 7 A i B, e L R SR
SRR, PRI A S B F A Bk B 114 1 RE AR R T
T AA AR X,

FUR, BOGIR R Ge s A 22 51 Ik i 2R 58 1 A S ok
FR SCHRL 6 140 41 1 1B E Bk R Gk OB IR
FLRRA RS M R G EOAR, AR B IR L T8k
FEUTEATE X7 E A ORI RE A 5
RPN ISR BRI . A SCHR H TROEAR
AP S TERR BT LOG IR i B A
FE5| i RN TR,

e B #:2017-08-04; & [2] H # :2018-07-01

EE£WHE 4% 2% 0 K48 B (2016H01842)

Project supported by the Photovoltaic Power Supply Project of
Railway System(2016H01842)

SCHEKFRIRAD : A

DOI:10.16081/5.1ssn.1006-6047.2018.10.009

ARSCHE SR R G A G X R Gt
Fr AR bR i A X IR R A E St R
B0y AT S A3 AT AR $5 A LR AR AT
BGUE, LA 2 MV - A IR RGAE 5 AR HL BT Y 27.5
KV M4z A 1 317 05 B2 8, iF R e IR R A
A X H o R G e R R E— IR
yE S OE R
1 BAAR

ek K& f F G A FH K BH REYE AR ARtk A7 & HaL
I TR ANE AR 2 i s AR g T, Hon]
YE LR A2 51 AR B BT A 110 kV il 58 27.5 kV
i, 5 e P R B ) 22 5 | i i R ge ik, AR A2 5]
ARG 110 kV FEERMAE RGRIF M AT, W5
HROGCAR I TE 5, (ER) Ak 3% M i e £ % e &R
G BN AL TR TGS AR E, BB R &
MR G LA E i b HoJe 2 5| s, MOk & L R4
% D)2 AR AR ) RGERT, 7E 110 kV MY
TATSERAR /N, 110 KV ] H 370 B S 158 25 1 11 0
MEVA R BR , ARG AR 27.5 kV MilHEA
SR KRS, R R SR, BB E 2 M 5]
frfbr . BRG, ARSCHE BTG IR RGAE 27.5 kV
Mz N2 5 b R TR

TR B G774k 27.5 KV () = HAS T L, (242 5]
AFELU Y 27.5 kV AR AN A R G, il 3
A1 SEG|B RS 2 525 2 R4, IEH K,
W EHES RS EARS, AT BRI
K1 R,

FERE A SRR BT, TR SR R
FIHZE B AR 1 27.5 KV S REE AR R GIR I M
LN I Y s i T g 522 K N (D S =5
WEAE AOGAR & B 2R 40 5 o e RE o f: AR 52 ), 4 1) D
ANTR)ZE 5 S g T B HEAS S 2 75 1 R S v 22
SR PR AT LI FE AR



@ ® 0 & & & % #38 %
Io=t1,=-'r=-"r
Al kz al k2 a kz a
1 1 ’ kl "
IBIZEII)IZ_EI})z_EI]) (2)
1 —il __il,__ﬁl,,
\ \ \ Cl_kz cl T kz ¢ kz c
| »]// ﬁ |

27.5kV

M A
B 1 275 kVIIEBEAXKEERSE RER

Fig.1 Schematic diagram of PV generation system
accessing at 27.5 kV side
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Fig.2 Schematic diagram of PV generation system accessing
to traction power supply system through V-type transformer
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Fig.3 Current phasor of three-phase power system
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Fig.4 Relationship between three-phase voltage
unbalance degree of power system and &
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Fig.5 Relationship between power factor of power system and k&
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Fig.6 Structure diagram of PV generation system
accessing to traction power supply system
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Fig.7 Principle of inner-loop current control
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Fig.8 Three-phase voltage harmonic content of power
system before accessing PV generation system
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Influence of PV generation system accessing to traction power
supply system on power quality
XIE Shaofeng, FANG Manqi, XIA Guohua,DAI Chaohua

(School of Electrical Engineering, Southwest Jiaotong University , Chengdu 610031, China)
Abstract: A traction load power supply scheme is proposed,in which the PV ( PhotoVoltaic) generation system is
used as one of the power sources to supply power together with power system. The PV generation system is accessed
into the traction power supply system at 27.5 kV side. The characteristics of traction loads and PV output are ana-
lyzed ,and the influence of the PV generation system access on power quality is derived. The influences of PV gene-
ration system on power quality in different working conditions are simulated ,which are verified by the practical load
data. Simulative results show that the studied PV access scheme has no influence on three-phase voltage unbalance
factor of the power system,and the influences on three-phase harmonic distortion rate and power factor is related to
the capacity of the accessed PV system.
Key words :traction power supply system;electric power systems ; photovoltaic generation system ; power quality
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Multi-objective optimization control of wind power consumption based on
regenerative electric boiler system integrated with large-scale energy storage
LI Guoqing' ,ZHUANG Guanqun', TIAN Chunguang”, WANG He'
(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;

2. Electric Power Research Institute, State Grid Jilin Electric Power Co.,Ltd.,Changchun 130021, China)
Abstract ; There are problems that the contradiction between source supply and load demand is prominent and the
flexibility of power grid is poor in “three-north area” of China. And the wind power curtailment of wind farms is se-
rious ,one of the important causes is that the thermoelectric units operate in the mode of “determining power genera-
tion by heat” in winter,resulting in the reduction of their peak load regulation capacity. Applying regenerative elec-
tric boilers for heating and transferring the electric energy into heat energy can improve the local accommodation
ability of wind power. However,the power regulation of electrode heating-based regenerative electric boiler is limited
by its mecha-nical components and the frequent adjustment of electrode will seriously affect the service life of rege-
nerative electric boilers. A multi-objective optimization control method of wind power consumption based on regene-
rative electric boi-ler system integrated with large-scale energy storage is proposed with the maximum wind power
consumption and the minimum regulating times of electrode as its objectives, by introducing the electrochemical
energy storage with fast and flexible power adjustment ability into the regenerative electric boiler system to consume
wind power. Simulative results show that the proposed method can take both the wind power consumption of regene-
rative electric boiler system and the regulating times of electrode into account,solving the mismatching problem be-
tween the power regulation capacity of regenerative electric boiler and the variation of wind power effectively.

Key words: wind power consumption ; large-scale energy storage ; regenerative electric boiler; optimization control ;

multi-objective optimization ;regulating times ; models



