R oA AA a0k Vol. 41 No. 6 Mar. 25,2017

DOI: 10. 7500/ AEPS20161108003 Automation of Electric Power Systems
1 1 2 3 4 4
’ ’ 9 ’ ’
(1. s 3100275 2. s 400014 ;
3. s ; 4. s 310008)
N ’
o N ’ N
’ H
(ARMA) ,
, / . /N )
H ( ) H 3 s ’
0 [7-10]
[11-13] [778]
’
’ ’
’ ’ : ; [9-10]
’
[1-2] ( ) N . —
. . . [11]
; (combined heat and power,
CHP), , ’
90%[3] s N
“ ”» - ° I:ll:l
- [12]
’
’ ’
o ’ N
( “ ”) “ ” ° [13]
N ’
’ ’ A A
[4-6] ’ N N
2 o ’
N ’ °
« ”» ’ ’
’
’ N
’ R ’ ’
o ’
’
’
: 2016-11-08; : 2016-12-30, ’ ;
: 2017-02-04, ’ N
(2016 YFB0901104) ,, s

http://www. aeps-info. com 13



2017, 41(6)

[14]

b

( predicted mean vote,

PMV)
(ARMA)
PMV .
1 PMV
[15]
30%, 30 min
0.95 °C,
0.89 °C, 0.83°C,
1 h,
100 MW SRP
4"\"5 OC [} 0
2 C,
[16]
PMV
PMV
, 7 7 ,PMV
0 ,PMV  +1,
+2,43 . ,PMV —1,—2,
—3 . brisl - 1S07730
PMV +0.5 , {

14

) PMV +1 ]

PMV [,
Apwv = (0. 303e M40, 028) (M—W —

3.05X107° X [5 733—6.99(M—W)—P,]—

0.42[ (M—W)—58.15]—1.7X

10 °M(5 867—P,)—0,001 4M(34—¢,) —
3.96 X107 % fu[ (tq+273)" — (¢, +273)" ] —

Sah (ta—t)}

:M W
;f.cl
s P,
slaslesla N
tﬂ b
PMV
2
[14]
/
[14]
[21-22] .
Tg.t N Th.z N
T.. T..

J J J
To.= D aTus+ DT+ 2.7 Turs

ji=0 ji=0 ji=0

J J J
Tn,/ - Zean.lfj + Z¢jTg, —j + ijTw.lfj
j=0

ji=0 ji=0

ARMA , J
70(’ﬁ779199¢9w

HPMV L,

(@Y

she

2

3



3.

1

N b o

[roama]| o] [Kem/ - |uJ {,lm,ﬁ,f_‘

\‘_\SZ
'Lffl fu]

featilh
— RS TR A .

1
Fig. 1 Basic architecture of CHP microgrid
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Fig. 2 Schematic diagram of CHP microgrid operation
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Fig. 3 Influence of two-dimensional controllability of
heat loads on microgrid under islanded mode
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Fig. 4 Influence of thermal inertia parameter J on
microgrid under grid-connected mode
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Coordinated Heat and Power Dispatch of Microgrid Considering Two-dimensional
Controllability of Heat Loads

ZOU Yunyang' , YANG Li' , FENG Li* , XU Zhao® , FU Xuhua' , YE Chengjin*
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2. State Grid Chongqing Electric Power Corporation, Chongqing 400014, China ;
3. Department of Electrical Engineering, Hong Kong Polytechnic University, Hong Kong. China ;
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Abstract ; By taking into account the heat and power demands of users in a microgrid, in recent years, the combined heat and
power (CHP ) system in which micro gas turbines are the core has been widely used. How to coordinate the heat and power
supplies of a microgrid is the key to improving the accommodation of renewable energy source (RES) and reducing the CHP
cost. The fuzzy character of thermal comfort and thermal inertia of heating system in CHP microgrid are considered. The
predicted mean vote (PMV) index for evaluating the indoor thermal comfort is used to convert the traditional heat load curve to
an interval, enabling the heat loads to possess elasticity at each moment. In addition, an auto-regressive and moving average
(ARMA ) model is used to characterize the multi-period coupling of the multiple temperature parameters in the heating system ,
i.e. thermal inertia, thereby making heat supply adjustable on the time axis. The above two characteristics together are called
two-dimensional controllability of heat loads. In the simulation, considering two-dimensional controllability of heat loads, the
operation stability of the micro gas turbine, wind/photovoltaic curtailment, electricity purchase/sales etc in the islanded/grid-
connected mode are analyzed. And the results show that the proposed method can effectively weaken rigid coupling of electric
power generation and heat supply, providing a new idea to the realization of the time shift and optimal matching of heat and
power in a microgrid.
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