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Proposal of integrated power-heat supply system for the leveling of renewables
output fluctuation and decarbonation of heat sources

SUZUKI, Kengo
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This study clarifies the cost reduction effect of integrated power-heat
supply system considering the large-scale provision of wind and solar power in Hokkaido. When
considering the present level of cost for energy supply technology, the share of these renewables in

electricity demand can be raised to 40% without large increase of supply cost. By integrating the
power and heat supply system, the energy supply cost can be reduced when more than 40% of
electricity demand is covered with wind and solar power. As the share of these renewables increase,
the larger part of energy supBIy cost can be reduced. When considering the technological development
by 2030, fuel cell based combined heat and power supply system can be utilized to reduce the cost
in addition to the electric heating technology.



1(a) 7

1(b)

10.4TWh

OCGT
CCGT

CO2

8760

Reference

AFuel
0% 100%

CO2

(b)

1)



2 0 80
40
1
4.8GW CCGT
3
40
40
CCGT
60
28 mBattery  mSolar
= Wind mOCGT
20 rmCCGT
=
0,15
2
‘©
310
©
o
5
0
0 10 20 30 40 50 60 70 80
AFuel [%]
2
50
m Solar m Wind
§40 | mOCGT mCCGT
=
530
©
2
© 20
o
5}
810
o
0
0 10 20 30 40 50 60 70 80
A Fuel [%]
3
0
10

45

Capacity [GW]
N
o

X
o
T

75

LS75
75 LB75
10
57 79
4 5 Ref LS75
LB75 3 10
LS75 Ref
CCGT
LB75*
CCGT
LB75*
A mBattery ® Solar
mWind ®mOCGT
30 | mCCGT

)

5

LS75*

Ref* LS75* LB75*
4

2 m Solar ® Wind
oy sOCGT ®mCCGT
=40
=
c
230 r
©
[0)
20 |
(=)}
g
310
o

0

Ref*

LB75*



ELE
E-H1
2030
E-H2
6 3
ELE E-H1
40 E-H1
E-H1 E-H2
E-H2
10
800
—ELE —E-H1 —E-H2
700

2]
o
o

Cost [billion JPY]
(&)
o
o

400
300
200 1 1 L L L L L
0O 10 20 30 40 50 60 70 80
A Fuel [%]
6
7 8 E-H1 E-H2
0 80
40
ELE 3
40
E-H1 ELE
E-H2
ELE
CHP
E-H1
2030

E-H2

50 -
mSolar mWind
§40 | mCHP  mOCGT
= B CCGT
c
230
s
2
o 20
(@]
o)
210
o
0
0 10 20 30 40 50 60 70 80
A Fuel [%]
7 E-H1
50 -
mSolar mWind
§40 | ECHP  mOCGT
= B CCGT _m
c
230
s
2
o 20
(@]
o)
210
o
0
0 10 20 30 40 50 60 70 80
A Fuel [%]
8 E-H2
9 10 E-H1 E-H2
0 80
ELE
E-H1 40
40
E-H2 40
40
5



1
K. Suzuki, N. Takahashi, Y. Tabe, T.
Chikahisa Effect of Cost Reduction in
. Power Sources on Large-Scale
12 - =EA cHP Boller Penetration of Wind and Solar Power in
Elo I Hokkaido Proceedings of ICGEA 2017
= 2017 90-94
S 8 http://www.icgea.org/
B
g 6|
o
o 4 L 4
IS
[¢]
—I—— 2 L ) H )
0
0 10 20 30 40 50 60 70 80 33
A Fuel [%] 2017
2 3
9 EHIL K. Suzuki, D. Tenjimbayashi, Y. Tabe, T.
Chikahisa ~ Maximum Limit of CO:2
12 EH CHP Boiler Reductions by Windmills in the
= Electricity and Heat Supply System:
=10 | Analysis in Hokkaido Region in Japan
E 5th International Association for Energy
IS Cl Economics Asian Conference 2016 2
I3 17
g 6|
o
é 4 | 1 L L
©
T
2 -
32
0 2016 2 3
0 10 20 30 40 50 60 70 80
A Fuel [%]
10 E-H2 co-
20
2015 6 19
40
@
75
80 SUZUKT Kengo
40 50634169
&)
®
2030
©)




