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Fig.1 Schematic diagram of structure of
regional integrated energy system

EXLM={m|m=1,2,,m,} N fgh.r5E
G N={nln=1.2.n, ) WEEREIHES.Q=
{q\q:1»2»"'»qo}?ﬂﬁﬁméﬁ,ﬁ%%,mﬂ V=MU
NUQ, M M. N M Q NP P AL G 4
E={eG.j)lij €V}, FRRTiL M j Z I H
BEMRRAEW TTLURR N W={w((i,j))=
w (i) e j)EE} KR ey j) IALE,
FE SCHE— B G m ST K R
Pip,=CPgwsPur.,) (2)
itEF'!PEL.m*D PIIL,mé}%uﬂ‘jﬁﬁqj‘[}m E"J%ﬁﬁ*ﬂ
FE SCTOUAS, @ 1 5 22 (] BE U A2 4 0 1) 3540 2R
Cinij = (Crp.ij »Crp.i; ) (3)
o Crp, iy M Crp,y 28 BT F G 22 18] i L 42 (%
T A AL PR R 3
DB 25 R U5 2R 40 AR R il e ik o AR b, A R B
Pk %) S 2% T 25 Bt A e T 0l 50 i 0 e T o 6 17 47 1Y)
AT AR AL SR DG AL B bR ok 0 75 275 & BE Ul



MR . RIS » BT LLRAR N
Cisn = f (Pys, ) B, Crs,, 0 RE R 3l 19 28 1% 2%
P s, A BE IR i ) ST R/

25 LTk, X 25 G BB VR FR Ao fig TR i AR fb R
R[5 AT LA IR Oy AR pe i 2 & N G R T
BV, UV, [=p)  FAfid K M iz p A 6e
PEALRE IR 55 13 p A B8 PRl F0 67 A 75 5K A =2 (8]
1) o Jo AR IR B 5 A A R R Z B O 3% p A
FIE VR Sl 1) R 48 5% AR I 45 2R e /D HG R ) 55 AR T
PLRIR N

min Z = >, > (Ceso + Proud )y (4

meM n€EN
E :y =1
meM
s.t. E x,=p (5)
n€N
yHHI < IH

K ed GG m FIRE IR 6l n 22 1) 1) B /N AL
H;p A FTEREIR KO H L SR BE IR 3l 0 L N
PL S 2, =1, BN 2, =05 G far s m GBI 0k
n RUEREIRIR 55 0y, = 1. B0 y,, =0,

2 XESGHRERZRARAKE

2.1 HREEMRAZRAER
K P TR ) T B LA R R RE B R R
B A B B L AR 0 B L R BB B Cps
RN
Crpor = CCrpatnens T Cupoppen Ve (6)
A copomes N 0 BUH AL RO R 4T B ORL BB
Cupopipe.s N R 1 BUE LGS IO R 5 R GH BT 5 L. N B
HLER B
22 HHBERNKEHZAKE
AR 10 £ B B AL HE A 0B RL 2 L RAE I 3
AT HE ¢ BOHEIAE BTE 2 ] (R0 4 L o
D Cp.s R R
Crwvs = f (d o) Lo @
£ (d ) =9.606 yp., —873.15 (8)
A Cop NG 0 BOBEPAE W 858 2 s d e 1
550 BOHEIAAE AR s f (dw. ) B @ B ARSI B
P BEGEAN 5 Lup. 2R @ BV 2
2.3 BEiRELEMED
DX IR Z5 G AR R 2R 40 RE UR ol i AN L 4E R 2
B P42 3 o I AL A7 4E 40 2 L AR 6 SCilR (16 ]
H—REIRBE UG BB Coes, RN -
Ces.n = {2.188((1)“'" +£?“"’ e )mo +27.54} X
107 (9)

G0 TR p-rh SRR A X 25 R R AR S AR IR A AL A R

e P, HAETRSS n $2 A9 AL LA 5 P e, 4 ETR
uti n FRAEAY BT 5 ¢ e, D0 KL BT T SR AY BE IR o
B Y LA BB

3 ETUHHMEENEREKE

PR A VALTE P =0 SO ES- d X  ALTE S =R
PSR S 7 15 A B 1 Ao B R 07 ik R B L
ARG WORE S A R R B k. TR SR i AR
A AT DA BRAS S 0 A R T ) AR 4
ANBYAE DL o e B SR i i R R, (HUR AT B
A R R AN B R 7 1 L AR R O VA R RE DR IE fig
(9 fre LA | 3812 030 0 Jma 1045 R RE ) R R 55 il 22 B R
(1 BE 7 552 55 o R B 12 010 R i 1 2 R 285 2R 22 2 40 o
SRR JIT LR e 5008 T ) LA Ak
AT OL . A SCHE TR RS I T — Bl ek 93507
VS R P 2 T i e AR SR O I A O B
SE BAT PO e 43 0T 10 B T 30l I 328 AN R i/ 1Y g
U oy AR AL B8 AL N IR 55, RE 48 7% 18 B T A 19 m]
A7, [R)IsfAH PO MO 5 0820 7 3R T Bk A 1
BREAIE RS AR i S 45 R R 5y 52 W) ik
ZREZ BRI, BRI R 2 Frs .

%jltﬁ

- ZHAIAEA, TR INUE R R DAL AR L

b

v k>ng N
I R RAL? —
i ZPX =15 guN)
Eggg? Lkl
IN

SEMF TG R, 18 d,,,=min d,,;

L, THEIRRIR AL E

mit NEEA R X(n)=R
v

BB -
wﬁziak,,(N))
Z=Z(os
Zp)>Z N, p:(f;”:;(%)))
FE AT A2 fﬁ%ﬁ X
Y|
=+l
gk

2 HiEREHE
Fig.2 Flow chart of algorithm

X IX IR ZE A REIR R w4 G=(V,E W),
Hpv=MUNUQ.M Hfifiith.LEEG. N KK
REIR S . Q NEEM T A ES. & ¢(N)EKR
BEHENMWFRE. o, (NDERRFE NP IA
ENTCEMNFEARMES. 2 ¢, (N)ERR
o, (NOHE i MR H e, , (N [=k, Z FxRH
WerREUE . P Fomt RS S . X={x, li=1,2,-}
7 BE VR b Al 55 B Aar o 1Y 4 BRI AL L B 2y 3ROR

http://www.aeps-info.com 109



2019, 43(4)

BRI IRS WA m T OES. S r=1;
Z—oo BB PLX ML ¥ohasdE, BB umT.,

PR ARG 2% G % TS 22 [] 18 A B OG Bk
WO SR AR E L BB 5 0

1 A 1.5 FHRP
6(19]>: 0
0

i AR (10)
#iisj FE TN
Riiei.j))EE;ijEV,
PG G o254 s B A5 B R E oK
il B R W, HLARTT T v

w(i,j)=

C i

{oo #re(ij)=0,i.j HARTDLE (1D

0 #e(ivj)=0,i,j KFHF TS
KHiwl j)RAWMILE; i) €EV;iC oy HE (D
R,

% H] Dijkstra 535 K fift () 45 G4 1o A5 8] 79 B

N SR A E SR D, B RA

Heli,j)=1

w (i) He(ijr=1
d;=1{min d, He(ij)=0,i,j NIRRT
0 Fre(i,j)=0,i,j A TA

(12)
K d; WD WICER 1.5 €Vid ; NI Flj Z 18]
B B /INLCEE 598 £ Giaj )RR T, @ R HUAS e /b
A I, K Z B B AR

O s B B /N BLCER IS 7 T ) ) % A2 B L
L s Xs BrfifE, H,s=1[V],

R 2:ER k=0, JERLRT:EM A =1,
W ¢, (N,

IR 3R >, (N[ PATHIE 6, w0,
EX R NEE XN THEmEM, IHH 4, i,
i€, (N3t d,,=min d,. . WH m ic AEA R
TS X0 =R;BEEHH . HEM THILEL
B

HUR 4. I H H bR R Z(p, (N,
Z(p, (N = D7 D7 (Cps;+Pipudy)yy.

j€er  (N)IER

TSP Z(p,, (N <Z, % Z=
Z(p, (N, P=¢, (N RFEX. L t=1+1,
GEZ B

B 6. 4 k=k+1. 5355 2,

AR T AR BUE Z AL AR P LT
LB LR S XA Az RS P AT LIS
B AR IR ok 1 B B B R IE R A X S L, A]
e B 4 70 £ 5 SR 0 X6 107 i IR 3l 1 ELAR PR AR

110

- HHEEFE -

4 EHBI5SH

AR 33k B AL Jr 5 B IXORE R B e E AT,
B 3 iz, iz ml X E 12 MR, 5 AN IX
WA ERmEIEE., XK 3.08 km, KR 7K
3.5 k., R4 A0 BT R R A i 5k RE VR 3 L T
SR DX I I 2 0 g L T A 127 A Hod
HERETRS 5 1 B 5. AP Lgish 6 & 17,15
W 25 S g5 18 & 127,

I
3.08 kM |————— - 24

o fif L
o fRIERETR

0 3.50 km Jfi

B3 XEGEERERGEATEE
Fig.3 Schematic diagram of nodes for
regional integrated energy system
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p-median Model Based Optimal Planning of Energy Station for Regional Integrated Energy Systems

YI Wenfei', YU Yongzeng', ZHANG Yiwei', L1 Zhongcheng®, HUANG Yongzhang'
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
2. Electric Power Research Institute of State Grid Tianjin Electric Power Company, Tianjin 300010, China)

Abstract: The development of integrated energy systems (IES) can achieve the optimal use of energy, effectively improve the
energy efficiency and mitigate the environmental pollution problems. The existing research on the energy station planning of
IES mainly focused on the optimal configuration of equipment capacity, and less analysis of the optimal planning of energy
station location and pipeline network path is performed. This paper aims at the problem of energy station location selection and
optimization layout of energy transmission pipe network considering electricity and heat supply. Firstly, based on the p-median
model, an optimal planning model for energy station location and pipe network path layout is established. Secondly,
considering the initial investment and construction costs of energy stations and pipe network equipment, an investment cost
model of regional integrated energy system is proposed. Finally, the planning model is solved by an algorithm based on the
enumeration method. The validity of the model and the algorithm is verified through the simulation of an area.
This work is supported by National Natural Science Foundation of China (No. 5150070253).
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