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Abstract

One of the significant features of the active distribution network is the access to a large number of
distributed generations. In the new situation, the efficient use of distributed generations needs to
study the distributed generations’ impact on active distribution network. In this paper, the
steady-state voltage distribution of the discrete load is deduced to the steady-state voltage distri-
bution in the general continuous analytical form by using the steady-state constant power load
model and the distributed generation model. By analyzing the characteristics and requirements of
the steady-state voltage distribution, the maximum penetration of the distributed generations
under the condition of no voltage limit is analyzed. The influence of the line regulator on the vol-
tage distribution after the distributed generations is also analyzed.

Keywords

Active Distribution Network, Distributed Generation, Maximum Penetration, Steady-State Voltage
Distribution

FREEMNFSHANBRRRNIEANTESH

& R, & OB, RFA, AERER
NIRRT R R AR, VIR M
AEERFHEN R, L

Email: weilinglejia@mail.tsinghua.edu.cn

WekE H . 20174E10H5H; A HM: 20174E10H19H; KA H: 2017410 H31H
B E
EFE AN — N EERER R RKRESAXNBENEAN . TR TEAF A AR EIE, FEM®RN

SCEG|I B, BHES, R, SRR, TR RN b A s RIR R BT SRR RE, 2017, 5(5):
106-114. DOI: 10.12677/aepe.2017.55017


http://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2017.55017
https://doi.org/10.12677/aepe.2017.55017
http://www.hanspub.org

R %

o3 2 IR B AT W IR BT T . AR SOE 56 A RSB T 2R B0 S A R Y J2 20 A 3 e AR A,
HEFEBHAHHRSRES, EMHE B —BEEEETEANRSRES A . BdXNRSEES
A ERE RANER, HFENERBESREL T A RIENRKTEAER, FAEMTTLBRE
X T A0 IR J5 R AR BRI -

K
EHMAN, SARAE BABEAFE, BEREM

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5]

Bt 5 4> Aii 2 LR (distributed generation, DG)$E A FIHD B 9 5 A s k8, B A fic B 5 = 20 & R B
Bt——Ezh R M, o S IR AR 2 K5 1R 20 A0 SR RN o AOAT2E 3T 1) R R TR 351 v AR
oy AR, R U R et oA =X R YR B A S 2 BB L X RS AT S . o0 A SRR R BN
TC L 22 48 N TBURHIR TC VR X 28 A58 1 45 70 BOBRIR -G TR M 2%, 1 g th D) 2 XU m i 3, B e R B E
R AR, R E . BT E AR MR ZI s o R, 40 An RV 3= E se iR AR T 1L 42
EREUEA R . IRIEF RS R R B E R N, MRS I AN

H AT 2047 =X YR R 4 A0 D L AR S H R B2 o AT RS AN TR g, — il o
FEA ARG B BACLE R RECAER, DU SRR A B bR, 19205010 2R iR
FENDIZE[1] [2] [3] [4]: =& DA An s RS R AN TN 2N B AR, 97 s ZRBE Dh 2S5 E R A %A,
73353 A 2R AR 5] [6] [7] [8]0 Herh 5540 A7 20 Yivhe N2 B 1) 7 v 2 B R IRVE L diZn
BEENAIE[O], Horh A LA B, R AT R0 1) 77 v LR 28U 70 B S0 R4 s I A i . Bl
R RFEBE A, WRE AR BCARE R RSP, 10 HIiHEE K.

N T AT E B L AR A S IR A AR S R A AR R, ASCR AT A E R T B
K FHIF 3 28 o TR A5 FE I AT E 5 5 AT FR AT HE S o 38 X o A1 3 R YR N JE A4S F R 1) 20 A R i R
R RER, AT AR AN IE A R B R A SR R B OR FTERANS , RIN R T T AR e R
X 43 2 R4 NS HLE 43 A R 520

2. RSHEES
2.1 HARIFEMAFRE

I e v o = 2 DU IR B s A M O 3, AR R BhIE i A AT, 1 DLZ A 7 2 10 i ) R 28 454
PRI AT M2 A5, 78 RS E AL R Pl S BEEOR K Jad A v, P RE 2 HH L 4% 704 A 2R 0 2% 25
o WFFE I3 A1 2RI N0 2 Sl E P 0 P B PR SA TR, T i ol O3 K ) % A8 O — 5 AL BELATL A R
P, AR AC 2R 7S FE LA SR LR R HLPH AT DA o 2 RS BT A X HR AT e DM, R
RIS DR, e RHE S PR B> R,

ASCHATRAME L AR, A7 2L AL 18 D) S AU AR R P AR A AR Y o SR [ 10128 T4 HL AL 47 £
AEERY TS FELIAL 2 A 2 L YRR AR R0 L R P HEAT T 0, A AR 2 ) 7 A s ALY 2 5 L I T

ik

DOI: 10.12677/aepe.2017.55017 107 CIVARST ) biid


https://doi.org/10.12677/aepe.2017.55017
http://creativecommons.org/licenses/by/4.0/

R 5F

Fae A AR IRVE AR IR IR S ET AN FRE M . IEFEILR, D) ZRE S AU A oy T ANkE
R ARAL T AE SN o A S IR e RV A D AR, AT DLGRAIE 20 A1 3 R I8 ) e P X N A T 2
Ky TRINDRABEN m R AR B Aa S B — SO B i B R b 2327 T BRS04l
LI F e e 1 — € A DIAE DI Zh &, S BCH RS R R A 2. ol A Ae i, TR 1
FEL S At 2R S AR A

22. EERBHSGEANNRSEES D

1) B A R
SN AR, B B 1 TR, RN T ARG TR . A
B L IR O, = U,e°0, , LRBRIE—HIIIBLET T Z = R+ X, SRESK BRI DG 18 57—/ 1,

HLkd MU, .
Fe AN R AT IR AL s, HAUCAZ N S RIGAAE, R IEE & U, 28, Kifi
TR R I BUE
Ulz@%+AUJ=UV—PRJQ XszUQ (1)
0

Horr AU, A5 A1 RO R R FE
AT DG IEATD R SRR BEAAFE,  WIZLBEH R 2SS T DG IEATI R Py + jQy » WA A 1

£ DG I i J i L R AR AL

Py R+Qy - X

U, O]

AU, =U;-U, =Re(U;)-Re(U,) =
WL, ARG, 25 DG A MEL R IL RS T, S s R T, DG R 5tk
FEA I D2 Pl — 8 To TN SCHE, S5 S A 1 R 0 R S P2 A A o
2) 2 RERM%
WA — b A O — AN AT SOOI A gm 5 . WP EEZ g 58 0, g i sl — N
1,2,---,N o B—/NEABMEBEEMBHDAA R X, TERMES ML WA 2 s .

|U0 —» P+jQ U,
Z =R+ jX l
Pdg + deg Pld + jQw

Figure 1. Two nodes with DG
E 1. #Y5E DG HMRER

R, X

R+IQ  P+IQ (DO)R +iQ,  R+iQu Ri+iQ
Pdg+deg
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Figure 3. Feeder model with continuous distributed load
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Table 1. DG capacity and location
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Figure 4. Voltage profile curves with different DG locations
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