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Reliability evaluation of integrated energy system considering multi-energy flow
transmission and thermal inertia based on sequential simulation
LIU Wenxia, YANG Yue, LI Zhengzhou,YI Fang

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)
Abstract:In order to improve the accuracy and practicability of reliability evaluation of TES(Integrated Ener-

gy System), a reliability evaluation method considering multi-energy flow transmission and thermal inertia

based on sequential simulation is proposed. The structural model of IES is built with CCHP (Combined

Cooling, Heating and Power) unit as the core,and the multi-energy flow calculation considering loss is carried

out. The load importance degree and operation economy are considered in system state analysis, and the

optimal load reduction model is built. The reliability index of heat supply is modified considering the inertia

and transmission delay characteristics of heating network. The reliability evaluation of a 20-bus ITES is car-

ried out based on operation simulation and sequential Monte Carlo simulation method, and the simulative

results verify the effectiveness of the proposed method.

Key words:integrated energy system;reliability evaluation; CCHP;load reduction;Monte Carlo simulation



*k AL TEIZEINRE R EIFHRE R Ry
Table Al Building thermal reserve coefficient y for
different outdoor temperatures

FHNRE/C x/ h | EINESE/C x/ h
-5~-10 45~50 -20~-30 55~65
-10~-20 50~55 <-30 65~75
KA RE
Table A2 Load setting
. e L/ F it L/ (A
bk g A
SOBEEREL MW REERE DeGweh) ]
a FE R 0.2/0.24/0.4 1 0.477/0.140
b JE R A 0.3/0.36/0.6 1 0.477/0.140
c B R 0.4/0.48/0.8 1.009 65 0.477/0.140
d il 7 0.7/1.05/1.3 1.387 86 0.597/0.200
e bl 2 0.8/1.2/1.4 1.387 86 0.597/0.200
f il 7 0.9/1.35/1.5 1.451 57 0.597/0.200
g9 Tk 1.2/1.8/2.0 1.098 81 0.508/0.200
h Tolk Y 1.3/1.95/32.2  1.09881 0.508/0.200
i Tolk Ry 1.4/2.1/2.5 1.284 43 0.508/0.200
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Fig.A3 Photovoltaic output curves
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Table A3 Unit configuration and reliability parameters

BEFAFR TE/MW G800 HEER/ (Real)  PIHEREER /A

VR =IO LA 2 3 1.50 12
HFRGE 1 2 0.60 6
A 2 2 040 5

Jefk 1 1 040 20
TRALHEIH — — 040 2
NE e — — 0.80 3

& AL IBITBH
Table A4 Operation parameters

SHATR ZHl
@A) b 1.25
MR 4.00

R RCR 0.95
P/ EKiRE/ C 75/55

FESINREY/[We (meK) 1] 0.05
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