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Study on the Characteristics of Wind Power and Photovoltaic Power

in Yancheng Area
WU Xing-quan, WAN Qiu-lan
(School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: Analysis of characteristics of wind power could contribute to its integration into the grid, while high penetration of

wind power has a great impact on the power grid. Based on statistical theory, this paper comprehensively analyzes wind power

output characteristics, fluctuation characteristics and peak load regulation performance using measured data of Yancheng wind

and photovoltaic power. Moreover, complementariness of wind power and photovoltaic power in Yancheng is studied. The

above analysis supplies the evidence for utilizing the wind power in this area and ensures power system operation safety with

wind power integration.

Key words: wind power ; output characteristic; fluctuation characteristic; peak load regulation performance; wind and solar

energy mutual-complementing
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Application of the Distributed Generation Based on VSC-HVDC Technology in

Urban Power Grid
YIN Shou-yao, ZHAI Yi, WU Hao, JI Kun, SONG Xin, YANG Qi-jing
(NARI Technology Development Co.Ltd., Nanjing 210061,China)

Abstract: Distributed Generation (DC) is contrary to traditional centralized generation. Being the main load center of power
system, urban power grid is one of the important infrastructures of city modernization, with the characteristics of high power
consumption, high density of load, high reliability and high requirement for power quality. VSC-HVDC Light is a novel
transmission technology based on voltage source converter (VSC) and insulate gate bipolar transistor (IGBT). In this paper, the
feasibility of the distributed generation applied in urban power grid is analyzed. The VSC-HVDC technology and its
application in the connection of distributed energy into the grid are then introduced, with 2 practical projects provided, which
provides reference for other relative projects.

Key words: VSC-HVDC:; distributed generation; urban power grid
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Influence and Strategy Study of the Frequency Regulation of Jiangsu Power Grid

with Large—scale Wind Power Integration
QIN Xu-dong
(Jiangsu Electric Power Dispatching and Control Center, Nanjing 210024,China)

Abstract; Jiangsu province is rich in wind resources. According to the planning of government, there will be 34 onshore and
offshore large-scale wind power plants by 2020, with a total installed capacity of 10,000 MW. The uncertainty of wind power
has a great impact on the frequency of power grid. The pressure of frequency regulation is first analyzed and the solution is
then presented in this paper. Besides, according to the situation of large-scale wind power integration, the control strategy of
wind farm participating in frequency regulation is developed. To improve the control ability, the thought of wind farm and
energy storage complementary system is proposed, which provides schemes for large-scale wind farms participating in
frequency regulation.

Key words: large-scale wind power; frequency regulation; complementary energyq
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Analysis of Two—side Auto-reclosure Action Inconformity of 500 kV Line Single—

phase Permanent Faults
DENG Jie-qing', LIU Yi-dan', QIAO Xing-jin', GAO Lei’
(1. Jiangsu Electrical Power Maintenance Branch Company, Nanjing 210036 China;

2. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103,China)

Abstract: The single-phase permanent grounding faults happened on a 500 kV line, while the protection actions on both sides

are different. One side action is single-phase switch to single-phase reclosing, then three-phase trip. Another side is

single-phase switch to three-phase trip. In view of this situation, graph of fault recorder and protection device action logic are

analyzed comprehensively, finding that it is the different timing way of the switch protection reclosure start time lead to

different actions. It is also found the reason of switches three jump for both sides is different. At last, this article proposes

several ponder and hopes the relative staffs pay attention to it and use it in suitable situation.

Key words: 500 kV line; grounding fault; reclosure
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Analysis on Substation Accident Trip Signal
LIU Jing
(Jiangsu Electrical Power Maintenance Branch Company, Nanjing 211102, China)

Abstract: With automation system being widely used in substation, traditional central control panel has been abandoned and

substation accident trip signals are now issued by automation system instead. However, the design of the circuit is not unified

with many problems existing. In this paper, the signal loop is analyzed and summarized, combined with the problems found in

the acceptance of the new substation. The conclusions have guiding significance in the substation accident trip signal design.

Key words: substation; accident trip signal; breaker position
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Research on Implementation Benefits of Demand Response Projects in Smart Park
LI Xiao-yu', TAN Jin-jing® , WANG Bei-bei?
(1. Datang Huaibei Power Plant, Anhui 235000, China;
2. School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: Power consumption of industrial park has made up a large proportion of the whole society, so it is very important to

realize intelligent power consumption of industrial park for smart grid. It can promote intelligent power consumption

management level by guiding consumers in smart park to actively implement demand response. Demand response projects in

smart park will produce economic benefit, management benefit and social benefit for the power grid company, consumers and

the government. Taking smart parks as research object, qualitative analysis is combined with quantitative analysis, and

dynamic evaluation method is used to investigate economy of its implementation. The practical result shows that it is feasible

to implement demand response projects in smart park. Sensitivity analysis of related parameters is also conducted to search for

key factors of improving economy of implementing demand response.

Key words: intelligent power consumption; demand response; cost benefit

(L#% 19 W)

TE# Wi

TRF Je (1978) 55 TLIRER MO | iy GE M A vl s 1A
F M (1973), 55 TLAE BN, TR N B B TAE

Analysis of Two Fault Cases Happened in the Arc—Suppression Coil System
XU Qing-long, WU Wei
(Changshu Power Supply Company, Changshu 215500, China )

Abstract: In this paper two faults happened in the arc-suppression coil (ASC) system are first analyzed. For the abnormal

fault phenomenon of high short-circuit impedance type post-setting ASC at field operation, according to the fault information

criterion given by the manufacturer, through some electrical tests, the reason that inter-turn short-circuit fault was happened in

ASC was eventually found. In another case, the false triggering and unreasonable relay configuration lead to the grounding

transformer relay protection device action. Relevant data is calculated to prove the correctness of the switch action, pointing

out protection configuration should be adjusted accordingly.

Key words: arc-suppression coil; abnormal filtering; false triggering



AN
24 2013 £ 7 J]

Bl L&

Jiangsu Electrical Engineering

HF32% H 4

B RGN R R E e Fed S pr

B XE R B2 GaAH R
(1A AR e 20 90 B2 ) ot V0T YT 2120005245 7 R B S TR 24 B, V1T 7 5% 210096)

H EAUHARGAADMAFANLERF LR NS TS

A RMBRASFEWMPEIA B ASTFAERET ZH R AR

Fok Ao FTRREFRGMEIEEA VI, AT TH—F 5 B & ke it Z5 e LESA Rk Y F
FexbaX g R kAT A A AT A AT, PRI T 55 RN R At Eg Ak Rtk T AL R AT
VeER AT T X 3R ALY A FARRARACE A B GRS A b b PR AR R B R T — A

KEEWR R A, 5] R AR ik, R kB TR R

hE 5 ES.TM714.3 XEkbRAEAS . B

L RGETCINA R RIE R G L R AT s AT
ARTBE, SRR T AR G0 R A AR
— . FRRTCI AL w2 6 TR R G S5 H 2 8 fa e
TH oL JC U RN SEA AR OL T R &
AL S Fi e i g R A T e il Sk AR B AR T
DA T Hh ) A5 8 it A 81 R TG T AL A BT
AIEARRIFRIRTE T |, i R G R — A2
RETE b ik 2 5 DL I A9 JE Zh 5 - B, ad B Zh A A
S 4 A L T A 0 fEL R Aoz A7, ELBE IS m] LA 22
Pl [ RE BT R Gia AT & M2 5 1 58
FH LA —& | TR RT3 2 R

1 H=EiE

1.1 Tohffbisy
TCIIAR AR (B R
obj. min f(x,u)
sit. h(x,u)=0 (1)
Gnin < 8(X,U) S gy
() AR R e Y AR R
A H AL LR T 3R AR 4 i Sk 07 B R
W AME 5 I AME AR i RS i G B
S HUHILTT A5 RSP 45 05 AT T S R R LTS
Ty I AR B TC T TR f (w,x0) I TC I HEAR 1) H A5 bR
B A SCHUR /AN (w0, 0) AR AR A R A5
WA IR s g (w,x0) 4R A8 B 5 RS AR A0 R 19 2
R,
12 BHEREEEHTE
A LA IEEE30 17 w5 bk 1 2R 48 0 B i 15 1iF 5%
IEEE30 15 s AR X R G a5 sl 1 s, B 1
6 G AWML 4 f AR A2 A TC AT
R WO AL O RGO A, AN 10,24 HHTT)
AT A B R ICRME e B T A LA 2 2 Mvarx 16

WS B A .2013-02-03 ;1% = B 4 .2013—-03-10

X EH S :1009-0665(2013)04-0024-04

4, L PLAR I -2Mvarx8 4 ;3% i 4-12,6-9,6-10,28-27
A AT R AR R A S g e AR T 1.1, B/ 0.9,
SPERECH R 16 A FR AR BTN SRy & LB A B g H
JE 4 SRS K & 2 603 &M hEm
YifE RS « W R B TS Yy th I fir A PQ Y

ML
C? S
1 [ 2 5 7
| I * [ T L
ﬁjrﬁ |
3 4

[
|
135 vz 1T 10 [¥
17
14v] |1g[¥ 20]vy 28
9 (? :l_m

23 22

L

—

o
15I l2‘4

B 1 FHERR

2 ETFIIRAMBELMENMR E

ZRHLIAEAG AR eR B ) B 2 R TT
FRL AR AL — BRIV LA LR H R — R A
L NINITBEROE 2/ Q) SR U B ST Bl 3N It

) 1T T
mlnf(x):z—x Hx+C x

A,x=b, (2)
s.t
A,x=b,

1 matlab ", 7] A fmincon PR R £ 48 A 4R
AR£R M R B /ME . fimincon 1z 17 B B e AR ok
FE IR AL A D e R OB R L B B R
AU AL | fimincon ¥EHF ) R HLR (SQP) A THE



JEI SO A LT R G TE A A S R A R LU AR B S T o5

o R, R RE A s AR R 3% 2 AR A
b Ak i J 45 SR b A0k AT B Ak kBRI A
SiRgit R 1 s, AR DN /ME N
1.980 8 p.u., 7F M IBCHEAT B HUIK IS 09 B /N A 2 I 45
1.982 6 p.u..,

R ZRARERLER

YA /s SRR AR pu. Fe2E P pu. SRR /pau.
2.3 1.982 6 1.982 6 1.982 6

3 M#tEEEE

WAL Bk & vh 95 [ 2% % Holland 42 H 19— Fh 5 T
TRIRSCAE A S B I A8 R 3 DR st A5 BRI A 5 A 2 A
R R R A F AR — R A e Ho
R SR R AR R B B, X RSO A S | T RE
SRR PR A R AR S A SR A I Lt R ]
T FEAAE S P S E & N E R s R
T (XX A5 ) B RO, BERRRAER
Z ) T AR AL P R e A5 3] T 73z i 2SS Al
T AL 2R 4 R 1) R M S0 P 8 R B e e 22
C 8k 0 0 e RBELAS o T GBSk e ©ox
AT T RS 3 T ARt ik o T oRkh it
TR TR AR | AR SCE X TE T Ak ] R
R T — bk i) i A% Bk
3.1 BEHMBAR

IEEE30 7 i R G0 3L 12 il Hod A ds
6 3% S ] 1 & F AL LR | 2 A B T O 1 S T AR
PR 4 A BT IR AE AR AR e, & v Lo e R
SR AT | B AL H P At R A R
OB A X R SR 48 R AG B X R S PR
32 MERXRBIENZ XIEE

E BN AR 2 SR R E AR AT 58 SRR T
BB AR AR o | DARA R ™ A v e 1 AR B
PRERAESE N AR R R B ALE £ 2 AN, RS
B R A AR (35 335 R AELAH [R], DU BE LA B8 — ) |, 15
AT — R R AR R B R ORI 2 A
HEATAE L Ry T ARAIESE OBt | A8 SCRE R ) 3 o 7
A=A B A2 SOE S R E AL R B R 45 1 3 N7 38 AR
EH .

1=02%(f, = fo, ) rnax=Sou ) s Jo 2 S
P= . (3)
1o, 1< f,
LG [ N EARBER RS A ; £ R AR
SR IE AR £ oA A SR T R R R I
33 E—HEENTREME

7 S SR DR UE B B A A A 5 () P A R — A

Rk By & R skt i Se B dm i e | AR SR

PG ) A 5 B (S ORT R S RE AR ) 2R
e AN HEENERE T, BRI sg Xy
ANRIEAT , FLAARCR S B g i 1 — 3502 0 =X I
T8 FE R AR B VI A O | AR e b Ak v 3 A5
T B X 45 T 5 2 e AR 0010 e a2 S 31 B ok
/N R — RO R R GO VR
3.4 FHEFTEE

W DR R N 2 S8 AR S A P I R AR R ) 8 /)
AT HEY | I 25 b A R A A4k 2 8 31 E bk pR S0 T
B OIAT SRR, Bl I R A R I8 D U 1 % iy
30% B4 2 B SORR BE 2 R G T B s B IR T
F R A A A A LA AR 55 R] RE A B B
DEAFE | T LAAS BE 540 1Y) HE SR ok 2 AN A Ry 1 i ki
AN, R T AR MR N A A (R A
A ) % Al A 44 SR FH ST S5 AE 3 0k i 6 o v 1 R 4 B
ACARA AR 7 12 3k RE BB AR UE T 38t % Bk i i stk |
R BE A RIE T ACARFPEE ) ZAE M A AT ok et
WS ) 2 ) T AR R R 30 SN A 58 A A 40 A
AR AR S AR BT 60 A BT AR B IX 130 AR A T
B SO B AR B AR R AR s B
Hh 29 MASERAE R BRI AR, B RIEARIRELCH 100 K,
MR AT AAE AR AR A A TSRS, i SR e
AR SO 5 Btk s A% Bk R R A R 2
FR, B EE R  AA R G R 2 PR

AR 30 SAMREII AR AR
I AT SEHOCEBOR & i

¥
[ B RIERLE Y

o T UH 1%
ﬁﬁ"%
v _ v
KA AT A KHAE—3 A8
B8 A AR A I8N AE XHRAE || REAR SRR AR
40 A H A K A% 60 314
TR A I R
v
X130 AR THEF  IF ik
30 AR H I SRR
v
N TR M

i 10 Wik
WS

i h IR A A g
] 2 ek A 1 £

2 BuEEERRER
*®2 HHBEEEERUER

R EARITIE /s BRI pou. B 2ZE R pu. CEHRH /pau.
90.7 1.985 6 2.142 1 2.061 59




26 S I N =< | R I =

4 HNFEEE

BT HE 70002 1995 4F iy 56 [ 4k 20 L2 52
James Kennedy il H <, T. 2 Jii Russell Eberhart It [] 4
AR AR SZ AT R X S SR AT D oE 45
W0 JE & R A Y2~ K Frank Heppner 1) 45 971 {4
B R REE L 5 A BEAL S B R AL doR A
CHEUR 5 R A B RE S TR R AR N A R ) Y
T WAH RN HEATHRAE AN R A R SR E AR
FLR i A R 19250 i R A N 2 B = A S (T o s
MEFAERTE n 4548 F 25 ] h i — 30 5 i FARH
HRLF | T &R 25 [A) b DL — 0 B U AT i RA T
FE AN O AT 2 RV AR 1 AT S 58 E AT B AR
WX =(x, 00,08, NSk A A O R TR AR V=

Wy 0p, 0, YRR 1YY AT AT ;P =
(Do P ) IPRET B8 7 B B 38

F i RGPk 0 B S BAE AL E RO R R
YR, R T i M TR H R R AR BN | XTI Y 3
AR RS P ok BT AR 2 W) i B SEAORE T
SRR BT AR AT A
v, (t+1)=v, (£)+e (1) (p; (1)=x,; (1) )+
e,y (1) (p,; (1) =2, (1)) (4)
x; (t+1)=2; (1) v, (1+1)
K@) TR RIS j 4E 0 KT iy N
t e, o B R KL G HAE 0~2 [FIE ;7 ,r, 9 2
AMFEISER 0 B 1 Z MR BENLE, b 1 i AE kA
AR R BT R S Y T RETE v 8 PR E T —
FEJLEN
XF TSR] B 1) R, el o 2 Jmy 4 R e 0 5 4 )
BRI LHICHR X T HR SRR EE KR
Xof TR A [ R 55 Ak A et R AN W] Y L
Syt Yuhui Shi 1998 A4t 17 A 153 P AN 1Y) e
TR K e B
v, (t+D)=wo; () +e,r; (1) (py (1) -2, (1)) +
eyry (1) (p,; ()=, (1)) (3)
x; (1) =, (1) +v, (1+1)
AL A A v Bl 2 I A A DL S A )R
PR S

w(1)=0.9- x0.5 (6)

Hh MaxNumber B R EACE, X FE BB
B EEACUE W k%, AT AN 0.9 5 0.4 Lk,
MCHERL TR AR A 3 R, HOTRES R gt
WNEE 3 AR, HL5 5 2 Wk 7 vk Yl S0 3 bl ) e 8
AEXT AR AE B A 5 R B 2 A R e

; | [Ehr ] e [F0Rr
IR g | mae| [ZF T g
A RE Lo 08 ol 0 we%?‘ o
BB | | L] |9 S|

A

TR IAE
R RIEA
Slhr ifE

Y
L]

N

B 3 Mgtk FREE LRIz E
®3 M FREEAUER

SPEERI R /s BRI pau. B 2E MR /pu. T MR /.
19.6 19785 2.0163 1.985 0

5 Eixb
B RhASTR) BE B 45 SR B2 4 R
F4 RULERCE

FTT Feol MRk BALST s RLTREAT Ik
- kAR E] /s 2.3 90.7 19.6

T /p.u. 1.9826 1.9856 1.978 5
e 2 P4 /p.u. 1.982 6 2.142 1 2.0163
SR /p.u. 1.9826 2.061 59 1.9850

SBURDSSEL TS =l | I @ B 1 YA o 1=
1 BT S B 45 SR A, AR [ A B AR A TS R
PSO B3 (¥ A R k4, HaR it —
AN 2w b, TS PRI T R G A A
FIAR Fe A8 b B RS i DR OO T A5 45 SR B vk S
TR T 2 A R B RIS ) PSO BVE AR LR & B PSO
FIL TG PSO Sk A AE — S g5 3 | Nk e R g
R R RE R T AR 45 AR AR S B — AN (A R Aok
R EE R 2R/ R HANE RS e ik B
R tEar | i S0 R 1 9 i S R A TR TR 8 T
PRARER T A X H bR eRBCEE KA, B8 AT 5 b I BB 55
DA S5 R

18£8 3k FURE - #E vk [ & AR B PSO Hivk
FESEAL TR T RO B8 AR A 8 SR (RPA B
ACRRE ) (R, s L5 A0k B AR A AR
B WA x, (1) =x, ()40, e+ D BEAE—DAES N
PSO 5 5L AR AL BT A TRl Z AN AE T TE R —
R, PSO B3k v 1) AN LT ) — B AR i AR 1 22 50
ARG (A 5 i) AT T AR K] T A — A B
ML BRI FIAE S BITAa] 7 1 st 2 156, PSO B3 ik g T —F
BB IAR S NERS EYF, SEE R E A T 2 L
SAEAAL ST IT % i PSO M4 T 22 (AL £ T He st
TR G ) X SR < R R IR IR I E B

SRR MBRIS L PPR TR Sk s A Bk
FH T Z 00 RARE EAE A A — S



JElSC A U1 RGN ALAL S TR A R LA B 0 27

— 2193 4 HE | “No Free Lunch Theorems for Optimi-
zation” | R JG A0 9% /48 RE B, fE3X 2 FHIL 0 HL B P Al
A PR EE PSO Bk AR RES B EF 1 45 1 & il &
fiE 7o (H LR 48 2R 6 T AR X A 22 A P IR R AR
il AN R B MBI, IR S i 233 Il — > 3¢
ZE W, R A8 R B B X US| H R A4 R B
2% AR S S LIRS e FR B S 4 i i | H 5t 15 58
5 0 JR A R PR R R AR AT B A AT AR AR PR /N DX 5k
WA R B R, A SR E A D) b AR &8
S LA | DR A A S S A T ) ) < 380 O A DX Y
BRI, T3Hh RT3 2 M AR S e TR E
PBA —E R, 5 F B R S TERE R L
AR AT 18 O B A HIOR 7% S 23 S8 W 38 30 0 I B 0 v dc T
SRR AS HE SO R DR R B A5 B 40 S 2 5 A N TN
TS Ty WSSO Je P8 e DI ot IS 22 ) X WA S, e M PR 1Y
5 0 A B S AR S TC ST, N PR B ACARER AL, i
R R T RS R R B R — R A
WG OR8240 R BN 4 R I U fd 19 20
16 2 WA BN Ry S R BE R B S s, B
W BT DU A e R P TR A PSO B 4 R e
VL W(ES e BRTPE e o2 € INER IR DA S R & <]
Gt — (98 15 77 %, Yuhui Shi (99815 77 A AR —
&SR T E X TFRE R XTG  5 BCE B Ok 2R
AR, FORRMER E 2 C L&A T 2RI #%
D, o a5 M AR T /0N | ) 2 o W s ) S A
A WM R 3ok O, UPRE 4 A6 A2 Bl ik R AN {E R
HRAE S A 2% BB Sy S,

6 HWRIE
AT T 3 BRI AT AT s ) R G
T A TR B0 25 1 . 45 R R WP 51 — Rl i

J& ARG WS AR E PR AR 4 A YRR M SR
] — >, ELHE R 8 A% Sk OB T i R R T B

PR R X I ol B R AR 1R BE Ty o | (AR E 1k

FISHRE AN AP ) R 3 A R HORE 5 R 1

(14 J=) B WAL SSCRE 3 5k | {EL S 25 5y W B30 Jay ¥ e AT A T AL

TRERJRERAE I OR , (H )R 58 R AE T A s e 5%

SR, IX 3 R ok TR ROE SR, B A PR

AU TR R IF B AL TR B B 4 R AU

S % LAk .

(1 BB, D70 R HER. BUCHE DRG0 (ML Jb st B2z il
WAL, 2004.

(2] AEfR A, S8 M X, ot 4% Sk S AE v 0 &R e P Ay L HT IM. e
ot AR A MR, 2002.

(3] % o, & — % 0 ) RGN LA 2 80 /e MOk: 7 BF 0 AL 35
L A E LT 224, 2005(5): 1-7.

(4] e, E4ER  skopre, 5. T ALk £k (0], W 0244,
2010,25(5):372-376.

(5] BB M, £ 5. — b itk 9 /A 58 AL 25 0k (0] 7 RS P 2 B
SR (HRBERR), 2005, 17(6) . 721-723.

(6] FARUE A5 Mo, 5% e it A% Bk R B B4 D9 38 R sle vt [0 e oy
245 F 811k 1996 ,20(7) :24-26.

[7] KENNEDY J, EBERHART R C. Particle Swarm Optimization
[C]. Proc. IEEE Intl. Conf. on Neural Networks. Piscataway,
1942-1948.

[8] SHI Y, EBERHART R C. A Modified Particle Swarm Optimizer
[C]. IEEE Press. Proceedings of the IEEE International Conferen-
ce on Evolutionary Computation. Piscataway, 1998 .69-73.

[9] SHI'Y, EBERHART R C. Empirical Study of Particle Swarm Opt-
imization [C]. IEEE Service Center. Proceedings of the 1999 Con-
gress on Evolutionary Computation. Piscataway, 1999.1945-1950.

3 i A

JASCAR (1986) , 95 T o0 8 N, B 3L TR Ui, M55 vl 07 B2 38 4T T

5 BR(1987), 95 VLIRSELN MRS A BESE T 10 L ) R G
BT

B B (1966) , 5 TLIRFFBIN | i 2% TR, A S diy g i 32 47 T
fE,

Comparison and Analysis of Algorithms for Power System Reactive

Power Optimization
ZHOU Wen-jun', WU Xi?, SHI Wei-cheng'
(1. Dispatching and Control Center, Zhenjiang Power Supply Company, Nanjing 210096, China;
2. School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: Power system reactive power optimization problem is a nonlinear problem containing multi-variable and multiple

constraints. Domestic and Foreign researchers proposed a variety of reactive power optimization algorithms, but the

comparison of these algorithms is rare. In order to facilitate further amendments and to improve the performance of the

algorithm, a comprehensive comparison and analysis of these commonly used methods is required. In this paper, sequential

quadratic programming, improved genetic algorithm and improved particle swarm algorithm are selected. The performance of

the three algorithms in treatment for reactive power optimization problem is compared based on numerical examples, and

some explanation is given from the principle of the algorithm.

Key words: reactive power optimization; sequential quadratic programming; genetic algorithm; particle swarm algorithm
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Research on Primary Frequency Regulation Characteristic of Wind Turbine
GUO Wei'!, KONG Wei-jun?, LIU Wei?
(1. Electric Power Economic and Technological Research Institute of Jiangsu Electric Power Corporation, Nanjing 210008,
China; 2. Nanjing Power Supply Company, Nanjing 210009, China; 3. Southeast University, Nanjing 210096, China)
Abstract: The frequency control abilities of the Fixed Speed Induction Generator (FSIG), Variable Speed Induction Generator

(VSIG) and the synchronous generator are compared and studied to achieve a more comprehensive analysis of frequency

control characteristic of different kinds of wind turbines. Based on the above analysis, an auxiliary frequency controller is

designed for variable speed wind turbine to improve the frequency control ability of variable speed induction generator.

Simulation about the frequency control abilities of different generators is carried out on PSCAD/EMTDC platform, verifying

the effectiveness of the auxiliary frequency controller.

Key words: FSIG; VSIG; synchronous generator; primary frequency control; auxiliary frequency controller

(L35 30 M)

The Connection Mode and Operation of DC Power System Based on Li—ion Batteries
in Transformer Substation
HUA Sheng', PAN Xiao-ming', KAN Jian-fei?, YU Shi-qing?
(1. Suzhou Power Supply Company, Suzhou 215004, Jiangsu, China;

2. Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: The traditional connection mode of DC power system in transformer substation is unsuitable when the backup

power is based on LiFePO4 batteries. The new connection mode of DC power system which separates power supply bus from

batteries charge bus using an instant switch is proposed in this paper to resolve that problem. Besides, the operation of DC

system under new connection mode is discussed. The data of experiment has proved that the new connection mode is feasible.

Key words: substation; LiFePO4 batteries; DC system; connection mode
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Analysis and Improvement on the Overload Blocking Logic of Automatic Bus

Transfer in 110 kV Substation with Three Winding Transformer
YE Ting
(Nanjing Power Supply Company, Nanjing 210019, China)

Abstract: The automatic bus transfer equipment is important to improve the reliability of the power system. The research

focuses on the overload blocking logic of automatic bus transfer in 110 kV substation with three winding transformer failing to

operate in a line fault of 110 kV substation caused by 35 kV automatic bus transfer. The drawback of the overload blocking

logic is pointed out in this paper. Summation and entire group lockout method and removing after the operating method are

proposed. These two methods are designed to make the right operation decisions for automatic bus transfer according to the

load and to avoid automatic bus transfer failing to operate. The optimized overload blocking logic of automatic bus transfer in

110 kV substation with three winding transformer can efficiently improve the security and reliability of regional power

network.

Key words: 110 kV substation; automatic bus transfer; three winding transformer; overload blocking; relay protection
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Abstract: To reduce the harmonic pollution in the grid and compensate reactive power to improve power factor, considering

the single-phase circuit, the method of detecting the fundamental active, reactive current and harmonic current is carefully

researched based on the instantaneous reactive power theory. A method of detecting any high frequency harmonics is put

forward. Control of this method is simple and easy to realize. Simulations and experimental studies illustrate the effectiveness

and feasibility of this method.
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A Design of Three—phase Smart Meter Based on SoC
TAO Jun', LYU Xin-wei?
(1.Jiangsu Electric Power Company, Nanjing 210036, China;
2. Hunan Wasion Group, Changsha 410205, China)
Abstract: A three-phase smart meter based on SoC is designed in this paper, using MK30N512VMD100 as the main chip.

The main chip build-in ADC is used to sample the voltage and current, realizing electricity metering and calculating through

program. On this basis, the function of smart meter is achieved. Using main MCU chip to design three-phase smart meter, the

hardware and software design is introduced and a set of design scheme is provided. This scheme can not only improve the

stability and reliability of the meter, but also reduce material cost and production cost of its manufacture.
Key words: three-phase smart meter; SoC; MK30N512VMD100
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Scheme of Changing Overhead Ground Wire by Live—-working Based on Sag—easier
Method
DU Zhi-jia, GONG Yan-ping
(Nanjing Power Supply Company, Nanjing 210013, China)

Abstract: The feasibility of changing the overhead ground wire by live-working method is verified in this paper through stress

calculation. According to the result, if the stress has exceeded the demanded level, the method of sag-easier can be used to

guarantee that live-working process can be accomplished safely. Relevant calculation results are given in the end, providing

reference for further use.

Key words: overhead ground wire ; live working ; sag-easier method
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Analysis on Circuit Breaker Remote Control Based on Integrated Automation System
LI Ye, ZHU Jiang, WU Ling
(Xuzhou Power Supply Company, Xuzhou 221003, China)

Abstract: The basic principle of circuit breaker remote control based on substation integrated automation system is analyzed

in this paper. The basic process and operation method of 220 kV circuit breaker remote control are discussed and its relevant

secondary circuit is analyzed. This paper also discusses the reasons of abnormal phenomena of remote control operation as

well as providing solutions. It is of great reference significance for substation relative staffs.

Key words: integrated automation; circuit breaker; remote control operation
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Algorithm Study of System Transformer Short Circuit Impedance

in Static Frequency Converter
SHI Xiang-jian', ST Hong-jian?, YAN Wei', MU Wei', SHI Yi-feng'
(1. Nanjing NARI-relays Electric Co. Ltd., Nanjing 211102, China;
2. Jiangsu Shahe Pumped Storage Generation Co. Ltd., Liyang 213333, China)

Abstract: Through the study of Static Frequency Converter (SFC), a new method is proposed to calculate the short circuit

impedance of transformer based on the direct voltage and commutated time of thyristor. Besides, experiment was carried out

on the static frequency converter in a pumped storage plant of Jiangsu province, verifying the correctness of this method. The

test result indicates that the practical method has high precision and the process is convenient, with high application value. The

method is also fit for that of HVDC system and excitation system.

Key words: SFC; transformer; short circuit impedance; leakage inductance
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Research and Development of Auxiliary Analysis System for

Power Grid Monitoring Data
YE Yong, LU Lu, LI Jie
(Taizhou Power Supply Company, Taizhou 225300,China)
Abstract: The problem faced by power system monitor staffs in data analysis process is analyzed in the paper. Based on the
basic principle of data collection and monitor system, the effective solution is proposed. Practical test operation shows that
analysis efficiency of monitoring data is improved and the workload of the staff is reduced. It provides valid reference for the
improvement of monitoring data analysis process.

Key words: power grid monitoring; database; data classification
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Integration Retrofit of DCS and DEH for 630 MW Unit
ZHU You-sheng
(Jiangsu Guoxin Group, Nanjing 210005, China)

Abstract: Unit #1 of Yangzhou 2nd Power Plant was put into service in 1998. The DEH and DCS were constructed

respectively using WDPF control system and TXP distributed control system. Due to the long service time, aging issues along

with the increasing faulty rate may have severe effects on the safety of the power plant. A comprehensive research was

conducted, and Ovation control system is employed for the integration retrofit of DCS and DEH. After retrofit, unit #1 was put

into operation in July 2012, and it is found that the current key performance indicators can reach or even exceed the previous

system.

Key words: Ovation control system; TXP control system; 630 MW subcritical power plant; DEH
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Test for Excitation Characteristic of GIS Electromagnetic Voltage Transformer
ZHAO Hua-xin, JI Ya-min, SHAO Xin-cang
(Jiangsu Electrical Power Maintenance Branch Company, Nanjing 211002, China)

Abstract: The abnormal phenomenon of excitation characteristics curve of a GIS electromagnetic voltage transformer on 110

kV line is introduced. By comparing with test data from the factory, a qualitative analysis about the composite of capacitive

current and inductive current is made, providing reference for the test of excitation characteristics of electromagnetic voltage

transformer in GIS.

Key words: GIS; electromagnetic voltage transformer; excitation curve; capacitance
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2012 Infrared Detection of Electric Equipment in Power Plants of Jiangsu Province
ZHANG Yu!, YANG Xiao-hui?
(1. Jiangsu Fangtian Power Technology Co. Ltd., Nanjing 211102, China;
2. Jiangsu Electric Power Design Institute, Nanjing 211102, China)

Abstract: The infrared detection projects implemented in the power plants of Jiangsu Province in 2012 have been
summarized in this work. The encountered problems as well as the issues associated with the field analysis, post image and

data processing are presented. From the points of geographic position and plant type, suggestions, such as the typical defects

frequently encountered, are proposed in this work to provide reference for technical inspection and supervision personnel.
Besides, problems needed more attention during the periods of field operation and post data processing are also introduced.

Key words: electrical equipment; infrared detection; condition-based maintenance; foul; overheating
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Technical Retrofit of DAS Steam Seal for 650 MW Supercritical Steam Turbine
XU Chuan-tang', JIANG Tao?
(1. Huarun (Changshu) Electricity Power Co. Ltd., Suzhou 215536, China;
2. Guangxi Fangchenggang Nuclear Power Co. Ltd., Fangchenggang 538000, China)

Abstract: Focusing on the overlarge steam consumption encountered in the supercritical power plant manufactured using the

Hitachi technology, retrofit scheme for DAS steam seal, which is intended to improve the thermal efficiency, is performed. It is

expected that the clearance can be further reduced and less steam is leaked. Furthermore, methods aiming to obtain higher

operating efficiency are also analyzed in this paper.

Key words:steam turbine; loss of steam consumption; DAS seal retrofit; improving efficiency
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MW 4 & RKALIZTT A 898 A FELI R 6.3 x 898 x
1.732 x 0.8 =7 838 kW, 5| XUHL 34 & KUHLFE HL 3R (5 4L
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A AT (5] AL+ 38 T KB ) #E HL 2R Sk 7 838/
630 000 (HLLH f1 far 650 MW it~ FL#E )=1.244% ;
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(1] o M3k 515, 3808 58 5 | RUHL S 0 6 38 e RUBL & —
ARG I BT BRZ 35,2009 (2) :31-34.

(2] 223 €. 300 MW HLAL 51 XL A B 3% FE AL 340 0 [T, B
HERIT & 5245 ,2007,17(36) :287-288.

(3] 3% T 255 F. MABLBE RS XUPL G2 M [J]. (LA W F B A
2005(5) :66-67,70.

(4] ZEdei. 600 MW Kk 1 % B 30 ok AN AR B 28 0 435 JRUAL 1Y 5%
R T T]. BB ARZ T ,2007,19(3) :34-38.

TEZ A
TR (1971), 53 TTHR 42N, TR0 Sy T I8 474 B0 14k |

Influence of Integrating Induced Fan and Pressurization Fan on Energy—saving of
650 MW Coal-fired Power Units
YAN Jia-fa
(Huarun (Changshu) Electricity Power Co. Ltd., Suzhou 215536, China)
Abstract : Through integrating the induced draft fan and desulphurization pressurization fan, the reformed 650 MW coal-fired

power unit can achieve lower power consumption rate. The operation economy has been improved, and it is also found that

this retrofit can benefit the operation of both the boiler and gas desulfurization system. This work can provide valuable

reference for the economic analysis of similar units.

Key words: coal-fired power plant; induced fan; pressurization fan; integration; energy-saving
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Analysis on Economy of 600 MW Adjustable Double—extraction Heat Supply

Supercritical Thermal Power Plant
ZENG Guang-bin
(Jiangsu Nanre Power Generation Co. Ltd., Nanjing 210035, China)

Abstract: The plant introduced in this paper is the first 600 MW adjustable double-extraction heat supply power plant in

China. The available experience and reference cases are limited. The intermediate heat supply pressure is maintained by the

adjustment throttle employing intermediate pressure control valve. However, under this condition, the thermal efficiency of the

intermediate pressure cylinder is seriously influenced by the large throttle loss, and with lower load, this situation will become

even worse. The influence of intermediate pressure heat supply on the economy of the whole plant is also analyzed in this

work.

Key words: intermediate pressure heat supply; throttle loss; economy; heat consumption; coal consumption

|

R ESRESE: R N7 /NS R WP N /A e}
T P B 4 PR L A RS T B
T B Bk B 403 A BR A ] Hi i 1
CILIR AL T AR ) O 0 AL A 2.3

Hi{di 4
() CHT

GITFF BT R P B fir
T T B A

L3 Pl B PR L A R ] E2 I
AR LS A BRA HE



VABD N < N1 R
20134E7 A Jiangsu Electrical Engineering 3248 M4 31
K el

PR A E L I

A om L E G2
(LYLIA 22 5 e 7 s i W PR BR8] VL7 B9 &% 210009 ;
2. H Tk RS TR A shfb2#Be , 1178 B 4t 210008)

H EATEREATHAGEE RETHYBEREFRAEAMESN T E A B THHERG AR EETHE
oW AAEA AR METERTRL M EMZNER S THEREFELAH S Th fob Ad SR
BEER R EMBERBAL L W LR TR RE AL M4 L AR R R

B3 35 -F R ARSI E
thE 425 F426.61 X kiR AR . B

H R A2 A 2 — B 58 Y ] 8, N R bR o
HL RS | N BT A2 JORUASE F2 A H I 23R 28 B A
Rl PEAL 2 W75 5 B P o i 4 R T B RS BN A 52
A VR R A 55 L FR B = TSR 2 S
FAR A5 T = XA AR P SRR AN B, R eIX
S o) T KSR BE L N Y B, BT AR BB
28 R 1 3 B85 DU B 365 B T SE B R DI RE
FH B B = e AR S (BPC) B 090R 1 B R
(RFID) | il 9 15 e FE AR | 4Bk e o 5 R 45 s B4
AEHL I P A A R B TAE AR
PO W5 A R R SR RETEZ R G N il
B BE AL H 45 B IR A R S o
PE A TE M SR ARFE T eI B ) i {5 B T
SE B (B AE 4 1 I 4% AR SO A B B A
PN Z2 B 0 v A5 A B A R R S IR I S L
FIBIT SR AR LR W | X 15 2 RS W T 7B 9
P | T T 5 W P A 8 T i H 2R I 10 Bl B e SR R
BRI P R R SR A 55 R P ) % LTa) BBl DL &
B R 55 5 3T LA AR AR ST T B A
B ag L M R
1 MBS X RRERAR

WK I 2 i AE P 3 A S AR R S B —
BAHBE ) | T RE ) BUAT BB ) 1 A B S B AR B
#3194 TR i S AR S AL | P DR A B DA i S
BT IRECR TS N 5 W5 W) Z A5 B S #e w5 5K
(B H R i ) A 45 2% A S I 5 W) B A B
16 4N A% R 28 W 2% RFID | — 4k RS i BE B85 02838 5+
A B liE A5 BHAE W ER I 2 A R {5 ) R R o S
NGNGB Z G, & 5% 5 P 3 50 i SR 56
Pl P I I L FH ) S BERRTAT 4 A (1) Bl By
b (RFID | — 4k 5% % ) i B A5 1 (GPS % )5 (2)

BAG B H.2013-03-05;%5 = B #41.2013—-04-10

X EHE .1009-0665(2013)04-081-04

SRR T ) A AR A A RN A AR R 5 (3) TR
]z AR A RSRE ANEE; (4) BRI R
SR AEE e H A 114 5 Fof £ LA B B R 2

2 BREREMBESREHE

TR [ FH oL T I P TR B2 P oA X R R TR A
PSR At B 1A I BN | F ) B AR A TG R
Attt o Aok e IR 55 TR SR B OB 2R A A
LIRS T B R EOR L ) B TR R KR
BLIB 25 bk FERTE T | AR BUHT 7 v B S
A AT B BT (] AL I 450 n i ke 2 B R s
JE P TR oR SEmE R R $RTEROR | R R
] 1 58 Y B PR I 3 ok R T BT ROR B e ) R gy Al
SEVE R APEMECR R RE B EOR LI RSz
17 e AR T 8 0 sh A Ak | 6] 45 28 B8 RN IR 55 i
TP A A BEAS U 35 e L A L I 5 e |
B4 JHEEAE T R RE F N B REAE R 8 AN,
21 BERBEMN

“HA H8 A=A Y rfoA Tn) B TR A R G B
Bk JF BAEAR D EOR I TR &0 T, mT DL
FR G ML B TEH AT RAS NI LP- A o st
FHER IR S5 . WA ik, A e H I 1Y) e g R
B, X BE R D) R T A REAE R R el R AR
by [P AT A FEL PR v ST 1 £ R 8 A e O AR
VTR A AT, A UDBR SR oA 50RO )
W3] 5 hn] FE R R b ) L R o A G 0 B i K
HIRE T R S B & AR T B A RIS I R %, R
2 L AR A
22 HEFEERAR

PN Rl HL I R BRI SR 8 4 2 o —Fh
AR B A B TR R OCR IR R A
AR N P A BE R R L 0 282 — R & UF 3k
8 S5 NS TR B8 I LR R S



82 S I N =< | R I =

F184975 3 TR AT L SCAEAE BB Ak, AR REHL I
5 P S S UL S N ) 368 £ R 8 e S BB Dl A 3
PR S 5 ) R Geia T S BRS¢ i
FUOHCH D B i A S F R R AR B T
T E R, TRIE TP ol AR ik 86 65 B4 A 2 B0
L BT %
2.3 ERMEBHAIAE

B AE P9 11422 A SR AL BT BB A | SN
DR il /A A0 o L IR0 ) 52 ) TS B R B
AN R BT o R R 45 e, R RE R TR R
it i, g Al 5 BURF 22 6] B VA T, A FRL TR v i ] 22
XU, S 190 245 22 4 | B v 0 RE P 190 G AH XUR: BE T
24 REBEANHEARERNBRERE

B 8 FEL 0K DR A A 1 R RIS P R 0 ) PR SR
T I8 o SE P A A i R AR ST RS W
T o 482 H e AT A oL BB R SR (9 5 5 A B fE R
W (1 T 22 P D T I AL R SCT O |
AR R 5 | 3B 1) PR B AR A I 80, () I 7 P 5 A e
il 8 LA e e 85 FL R Jo 1) P T Pl 1 B 1 S5 A 7
RO figk R v BB S5 Y [, 5 A R B HL IR SR BCEAR
FAE BB, A A 00 G52 o JH P A R B R 3 ALY
FEL R S P52 ) K e M 0 R R AT AR 5 A A e BR
FH P G A7 77 A 0 T DO R VA A R I BRI 2 A R RE R
P45 SR FHEE >4 B i 0 | A B LR 3 35 Gk A e g |
P H Y HLRE
25 BUEMAREBLBIMMERRFEN

BB LR 22 4 | OSE ML A VA AR [R) 2R BLAY K
HLNIME RE R e A R 40, (Al LR W Ay il A 26 00T D
BN "X — b X L P T IR A PR ek Y
RS R 25 Bl A AR B B MR RE R LB S T
A5 AN T 5 B Y A v A RETE 0T A 9 L T A 4 AR T
PAEHE A4 73 A 20 PR AR A e XU | ek A9 r
AR GE RV 2R G 3 37 AURORE L It i i e AR
GEr B, X SE A T AR RE RS I B ik L )
[F s 5% o 45 A5 14 2 A L DA e A — D THI I 20 X Ah ok
REVS I HAST, 55— 7 T 3 e AL Pl ] S R R R B o
91 2 X O T A A R 2R o B AT A S
26 REBNTHEDNRE

B AE R T AR SR I S T DL
AR BNRE IR A A RAR WSS
i R R ZE TR D2 R R MR,
FH P 38 5 S5 I A1 T 52 ) 00 K 110 98 H AT g P ri g
R HE Bl RS SEAR 14 A DR 5 56 LA BB B R 10T
T I RE TR ™ i s R T S SR LI 2 e AL 2
2.7 BITEMSH

B HE FL 0 OIE A 18 B HL R I B A B ALE AT LA

SE L B AR AY AR SR BE AT B A T BE . X OF AN R
77 B N T T BB R, TR RO A PR 2
F 2B 5 DL BRI R 2 AT A A B )™ 247
RAFRE A Ll R BRE A 15 FLIIRE  [A] R AR A
2.8 BRBEFAELEN

B R P O 308 g A ) 245 S BN s AT A A
LRSI | LIRS 2 1Y as 4IRS TSR dh 24 (Y 1)
4T R B RS LB RS | [
FEBE B AT FE e RS AR G0 0 42 1 e ) Al )
B PR ARASURE AT R BHL 28 AR A, e ) 2R 8 4 o e
R IR e P dR /N AR RO RE IR B 16 R 48, AT AR s 47
MR R A B R AR SR e A R R K
B AR i Rz A7 B 2 H

3 Bk M H5 K7 & e FE ) A 39 R A

B RE R o0 ) sl 2 AR S HOR R BE BN 12 4t
R AT B, IR T 7 R R ) v A 45 R A SR A [
1 Efﬁ“'ﬂo

Bl k5 2% Web M55 4%

BB G &

E 5 —1 : | I

i = i
,,,,,,, ﬂ"@’i‘ﬁﬂ”ﬁ R VA L S

BAREA
. A R R B
MZRE L omfsW, E&sewE

S %Wi $
B R T R T
' 'rf_‘ Wi ‘T‘ i M
ot < T e

B

il Pl 2 e 00 E F, 3t
1 MR 7RSS BE B I R B S A 22

T 1) 5 A FEL 14 P A K IR0 1 IO 8% 22 2l oy . TR
JZ W JE RHZ  H R )2 3 5 A T — A DX
12 [ P ) 2% 7ol 8 R 25 174 2 SRS ARG 0 45 o 36 85 2 HUfR
B, BRI I TC R A I 0 2% A e I 4 3K )
WILGIR ;282 S T IR 955 8 RE I v e T R 25 114
e b 0 26 2 v B T S BT IR A 45 R HEA T EdE
Ak BRREA R R 1) R AR IR R R AR R B
(e Fsf 1) SR a8 o0 I 04 %5 7 S o B SR AR AL 5%,
PRAE 1 BICHE A2 i (9 L2 IR PE AT 2800 5 )R 224
O JHI il it 15 b 1 FG e R P R i S8t A R
P SO T B A L AR B 0 4 e P ik A 55 B | e
R IRV R 1T, IR AR R L 5 B I 0 4 25 A
F . ik O B I TR RE HL R Y S R AT 3 DT



kbR S IR TR RE H 0 Hh Y 83

3.1 HEEHB

IO FH PS5 P45 DR 3 A 38 P AP IR B R ] R G gk
[) R
3.1.1 FUARERER

FUANAEE RN RGRE W) B &5 R EE
J i AR Ak LR T BRSO 2 B R A PR B ) TG R
WAE T HAE AR R
3.1.2 R

AP e A, 5 AR D A5 A
3.1.3 AR A

PS4 3PS A TS TN S S B S ]
WA ER, A5 KRR A ZE, K PHAE A Lt
HL, T 2R,

AR 4 P 006 ) G B AR A E R T 48 (1) T30
BYPREEHI 220 I AR RS T B MO
B/ WREIEIAR,; (2) HHSNEDIRES B2
54 1 B B BB R B A (3) BE TR IR S 2k
Fe AR R ARSI B R 2R R EM R,
B2 R T R R S R A P 2E S
B AN SCH P2 (4) T AR B A 2
Bt E] [) 25 | A0 Ak i 25 M SR 4 Lo

B e AR R R G A T 2 TR

(s S 2 2 M LR )

I ) 2% 1 I AR 190 245

AR MHER
kb B L TT

L) BR S
{5 B Wi 4k 2

|
FEARS) N
J1 REE B

R BEKJE LB
HE S G158

2 BHREMABERMARRLEN

3.2 EEETHILIEEEL SN

BB A Rl W G R AR RS | i
Br i 2 AR 04 R R AR R AR EE A
PAFESE BB A% S HALGL AR WD 28 %% WK B 4 fioh =k
S AT RS e A TR A SR
A AR U PRSI AN P PR WOA ST R RS = iR
B WPRIEFEAE-40~+85 C = L REMe  H sh AL AR

AEE STUFHL T SEH KR T X Y Pk A ) R AR
TE P25 AL i T FE PR I I A X A W 2ok R v
AR EANE 3 R

(B E LR MR 1 B R )

AL AR I 2% L AR I 2%

SRR

S4MER
i Ak B BT
B Y ELR S
{5 8 T4k H

ma@amnﬁ«»@%&*%ﬁ

[

|

| | |
|gfin | [resmmio i) | e mE s |

3 HRELRINERM RS

H R YT 0 X 38 P 52 085 6 10 A8 H 3l 78 £ W
HHETCB) 220 kV PR F AR AR s s | 1 hy SRR I )
220 kV B Ee A, PTRAARHY BN E TS B 385
AR R R R AR IR AR 55 A Bk DL
2 B LLAMARARAN B P 4 A5 R R ST ) A SR 4
W B TR M sl Y — B0, PER AR TR N 25 G R R
e B WAETE (S Semf W B AR RGEH TS LS
kA A A A R e 2 SE A PRk
L H B AN RE A e TR B B R T R — IR
PERTAELR TN | B 2R B HE ) K A% H ik 3 Bl kAR
FRAEYIR, AR KR b A AT S R A R T B
FFAT
3.3 EeeBLER A E— kA
B B T R R L — AR X 5 Ay T L ) L B
S I | B X A% B e H R I AR A A 4
il S92 A R A I 7 R I 488 FUAE 2% A L G A
KA R R R S RS A g
it R R A AR A B S A
XA FR AT r R X 1 Pk 5 ] R YT A AR ARAIG
TE PR 2 PR A4 B W s S2 B TPV (3538 TIPV6)8 i 4b
FEEF 4~8 K RAM; WAMME & & T LBl 54t M
FR AT S BBl e I R AR B G R ) R S
i 4 s,

4 0 EX ) 7E & HE FE ) AP E i Y SR SRR
R 0 % 100 B A ST P A R FL 19 v B AL S Bk



84 VAN

B T

(@@&%%@ﬂ%%%ﬁﬁagﬁ)

TD-SCDMA ¥ £%

f I 9 245 e I 9 245

g i) BT
PR Y PR S

e B 4P ot T

3

oA R fik

BB RS 1R S

‘ﬁikmF%%

HiC H )
AR

K
JHHLAE B

4 ERERL R RN RS L5

5 PR D X X0 D 0F 9 ) oL FH A Ah TR e B B HL
T 1 AR 22 S AR Ay 1) 8

(1) RN H R G &, IR B R Be
S EL AR R W T R R A T 1) S T R 2 i
RS AR VAR R B RER N A BRI R S R g sk
BAHZE A R BB A SE BLC M PR 32 17, A5 B 4 s it
FEL A S P R T P T R G 1 A R 5 AR 45 KO

(2) PR R I bR e e v SR AR v RS
AR R T R B FEL TN FH LI 2 S I 0 A Y BE P
Ry TN d O E Y (S W S i /38 o o (N ES RSB i (s
B b I TN s o R Ak T AT 9 o B B, PRI A
HEA IR 1) PR e 5 8 T TR, 2R A DA i
I 5% RN R

(3) AL RMRGARFR IR i 6 56 5
T A FEAE DM RS B R TRE, (AR

S ) 3 i b AT RERE I T SR | R Y 28 A A
SRR T, T LA A5 B 22 42 A% S et 2 s 2 Wy ik
P 87 FH 2 R R o T R [ A

5 &RiE

S W IR O R AR R B8 H I B e i R R

e, AR FT i A I RS it I R G OT

B BREREA R G B R A A R & S5 5E

APl BE 3 SR B S5 B 4 2l M 1B 1) 7 R A F I

TR eI BN T W I TR A H R A AR R

LA R WA ) R G SRR R

RG5 BAKF, B I ) R S8R Rl Bt 4 F) ]

R SRR 2 T F gk g

S 30k .

(1] Z=4E 25 A5 B Pk 190 4 2 1R 5 80 e vy 90 (). 3R FL {5, 2010(6).

[2] PVRIRS  ZR st B i, 4. JCERAL B I 2% M. bt i 4R K
22t WAt 2005.

[3] Z=240 80 8, F i, 5. RO AR W & B R AT [T,
B RGP 5 R 2009,37(17):1-5.

(4] ZH2 WB W SRR MmE 5k EDL A A,
2010(6).7-10.

[5] GRAHAM A W, DAVID M F, COLIN FE T, et al. Tackling Sm-
art Grid Deployment Challenges [C]//IEEE 20th International
Conference on Electricity Distribution, 2009: 111-113.

[6] X5 FY B A, bR, B T 2% Bt 10 15 B A i & H R
1 7 FR G g e [T A% s 5 A ISR ,2006,22(31)
191-193.

[7] ERKEE. 4025 fa iy 2k A8 e 0 W B R i IF e 5 80 (0. s 0 15
B4k ,2009,07(11):59-62.

(8] i e , ot P Jali. i s 2 i A 2 W AR BOIR 4347 [0 ) AR o
J1,2009,22(1):13-19.

PEH A

Ko (1985) 5 VLR AR BhBE T REOH | A= ey W T A

W W (1987), & LI AR WS A BT 1l ok 15 Ik
i 5 R eI i,

Application of the Internet of Things in Smart Grid
DU Wei', PAN Miao?
(1. Jiangsu Hongyuan Electric Power Construction Supervision Co. Ltd., Nanjing 210009,China;

2. School of Automation and Electrical Engineering ,Nanjing University of Technology, Nanjing 210008,China)

Abstract: Facing the existing problems in smart grid, this paper proposes a method to combine the internet of things with

smart grid. After introducing the key technologies of the internet of things, the concept and characteristics of smart grid are

summarized and the network structure model for smart grid is designed. Besides, in terms of transmission, transformation,

distribution and electricity consumption, relative demand is explained in detail with focus on the application of the internet of

things in smart grid. Finally it is predicted that the internet of things technology will penetrate into the key technologies of

smart grid, playing an active role in promoting the development of smart grid in the future.

Key words:smart grid; the Internet of things; key technology



