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Fig.2 Two-stage optimal scheduling model
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Fig.4 Two-stage optimization control framework

TR DR BN AR D B 6 HH
R AT A RE VR 2 £ A B4 ?W‘HGI% 4 h AR
RETR S 7 Kl , O BB i A is A oIk

IR 2:X¢tt?ﬁ{)\lfﬁﬂ'§}§ﬁé‘fhﬁlj,fr%ﬂ’i‘?}ﬂﬂﬁé
ZEMAUA B TE T — W B P41

AR 3 b 2D R 2 15 2 A P05 2R sh A1k
AR 4 h IR BETHRI, AT — 4> 1S min
.

APYR 4 ¢ 0T A REECRT 67 £ 4 S R , T
%ﬁﬁﬁﬁl&ﬁﬁﬁéaﬁﬂxo

AU 5.5 5 min HEE—R - BRI H A
.

PR 6 qn R
R 209 1.

3 EHISHh

3.1 RFELEMFSY

N T B UE PR AT 4 A e, 1B HOHR [ b T
3 DX PR AL B A K dR | LA A B SF R AT 05 B, CHP
AGMRSEILFE 1—3£ 3, 4530 5 s
DMK E T 1 5 4 000 kW AL &
4500 kWA S B p .1 & 2000 kW FEH. 1 &
2500 kWEHE 1 & 2 OOO kW A2 5 28 | B0 3
OMLAE 12 ZR I AR TR T AT T R H
PR 5 B HHASE TR 0 2 4 (1 % A, 2 15 min, 2
i 1S min (BTN A S 42 i ISR AH S5 ) o
SEIF R B B PR BE R O 5 min, W 3 TR
780 d &7 150 d A 1Y 135 d AT E(2h
AR o I T8

15 min, JZ BRI B AT ARZS FI

®1 CHP ZFZiZ&SH

Table 1 Parameters of devices in the CHP system
28 By | S8 BdE 28 Kol
z‘él/
(fDJjn:W’I ) /\I:}“' 0.2 st chr 0.95
b
/
( 4folr(nwil ) 0.2 /\3:‘ 0.2 N s, dis 0.95
j‘D-
fas
(FE-kW™) 0.05 || 7y, 0.95 T 0.1
Jo-
s(/ ‘
( -ﬂlx:W—l) 0.01 || 7y, 0.95 T 0.9
7E-
f:'”"/ bt bt
(5% “kw-l) 03 || m 0.1 EX /KW 5000
IG-
Ma 0.3 |y 0.9 | EL/AW 5000
N 0.9 /\::1 0.2 Pgl,rap/kw 4 000
Mhe 0.9 || A 0.2 Q,.r’kW 3000
o 2.3

x2 AMSH
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Fig.5 Structure of the CHP system
and the heating network
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A two-stage optimal scheduling method for combined heat and

power systems considering thermal inertia
LUO Zhao' , LIU Dewen', LIU Xinglin®, JIA Yunrui', LIANG Junyu’, YU Pingin'
(1. School of Electric Power Engineering, Kunming University of Science and Technology , Kunming 650500, China;
2. School of Physical and Electronic Science, Chuxiong Normal University , Chuxiong 675000, China;
3. Yunnan Power Grid Co.,Ltd. Research Institute , Kunming 650217, China)
Abstract : Combined heat and power (CHP) system has the outstanding advantages of environmental protection, economy and
flexible operation mode,and has a better development prospect. Based on the different characteristics of electricity and heat in
transmission and storage,a two-stage optimal scheduling method for CHP system considering thermal inertia is proposed. In the
first stage,considering the structure and operation characteristics of the heating network, the optimal scheduling model of the
CHP system based on model predictive control is established, and the strategy of intra-day controllable equipment output and
grid interactive power is optimized. In the second stage,the goal is minimize the output adjustment of each unit in CHP system,
and the real-time prediction error of renewable energy and load is taken into account to dynamically adjust the economic
scheduling strategy in the first stage. The example shows that the two-stage optimal scheduling model can improve the economy
of system operation and make up for the imbalance of supply and demand. Combined with the thermal inertia of the system,the
building can store or release heat according to load demand and time-of-use electricity price, which can reduce the impact of
renewable energy and load uncertainty on scheduling,smooth power fluctuations,and promote heat and power complementation.
Keywords ; combined heat and power ( CHP) ; thermal inertia; model predictive control ( MPC) ; two-stage optimization;

dynamic optimal scheduling;convolutional neural network
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