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Distributed optimal scheduling for smart building clusters
considering peer-to-peer electric energy sharing

ZHOU Jun',LI Jiawang',MA Hongjun’,JJANG Delong’,ZHANG Hong'
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University, Jilin 132012, China;
2. Nanyang Power Supply Company of State Grid Henan Electric Power Company, Nanyang 473000, China;
3. School of Information and Control Engineering,Jilin Institute of Chemical Technology,Jilin 132022, China)

Abstract: Aiming at smart buildings with both electric energy production and consumption capability,an ener-
gy management framework of smart building clusters with P2P(Peer-to-Peer) electric energy sharing as the
core is proposed based on the bidirectional flow characteristic of energy and information. The internal re-
sources of smart buildings are quantitatively modeled. At the same time, according to the internal cooling
characteristics of the buildings, the ice energy storage system is considered to meet the cooling demand of
the buildings. The P2P electric energy sharing mechanism is used to improve the flexibility and economy
of system operation, and an optimal day-ahead economic scheduling model of smart building clusters is
built. The fast alternating direction method of multipliers is used to solve the model in a distributed way,
and the optimal strategy for P2P electric energy sharing of smart building clusters is obtained. Case results
show that the proposed model can effectively reduce the dependence of building clusters on external energy,
and improve the overall economic benefit of the system and the consumption level of renewable energy
while ensuring the comfort of users in the buildings.

Key words:smart building clusters;peer-to-peer electric energy sharing;ice energy storage;distributed optimal

scheduling;fast alternating direction method of multipliers



MR A:

500
—=— REFELH B
amol N\ o §%2 H fger
{3t o
—— A g
= 300} \*\‘\’—’
> <
H
=200
100¢——® LS [ B o . P — ®------- L 2

O 1 1 1 1 1
08:00 10:00 12:00 | . J14:00 16:00 18:00
I %!

Al BRERFHRIEFHOAS
Fig.Al Daily load of each building in smart building clusters
—=— BEFAPVIII: 7
----- o REFOPVIRILY /)
300 HET3PVIRILE )
—o— B FAPVIIIH
250+
- I
X .
‘|§Q‘ 1501 hd 'Y
100 ‘ P —. —m— g N -
5015— /
- —a
0 - 1 1 1 1 1
08:00 10:00 12:00 14:00 16:00 18:00
I %1

A2 BEREEFRZEFT PV ML
Fig.A2 PV forecasting output of each building in smart building clusters

&AL CLE¥
Table Al Parameters of CL
ZH il B3 il
C 33 K, Kie 3635
R 1.35 ® 0.1
Wy, 0,,0, 05,03,0.1 D 200
y 1 0 18
& A2 ESS &%
Table A2 Parameters of ESS
IES #4; EES &4
ZH HE ZH HiE
A% E 2100 KW-h KA 650 KW-h
IEoNiIV eY K 300 kw RAMEER R 40 kW-h
R RV IR 500 kw WU AE R 60 kW-h
VICEd 3 ES 0.98 KT T % 240 KW
TR 0.98 FORCHR 0.9




17:00 — PETHE

iz 11:00

(a) HH1

LR /KW

(b) Ef2

(c) HfI3
O BEF15REPHIAERL 5
T T2 5REPHLRERL 5
T T35 REPHLRESL 5
| BEFASREPHLAERE 5
O BT SREPHLRERL &)
A3 BEMTFHEETS REP BEEXHEN

Fig.A3 Electric energy transaction condition between smart building clusters and REP



12:00

14:00 16:00 18:00

%)

A4 FHEBIFRES 1 HVAC HLUBETHFE
Fig.A4 HVAC electric energy consumption of Building 1 in each case

60

0

08:00

10:00

1

~16:00

NG
2:00
I Z1

14:00 18:00

Bl A5 5 2 (1) HVAC HLRETHAE
Fig.A5 HVAC electric energy consumption of Building 2 in each case

08:00

10:00

A
UL A

12:00 14:00 16:00

%)

A6 FHBIFRES 4 [f) HVAC HIBETHAE
Fig.A6 HVAC electric energy consumption of Building 4 in each case



30| LI

152
BEEE I3 N
25| SEAHAHERE
0N
N
20f \ \
; N\ §\
=
= 15¢ i\ N N
= N\ N \
; \ N\ N
st \ \ \
: A N
oL N & N SN NN NN
08:00 10:00 12:00 14:00 16:00 18:00

i %l

A7 BT 3 1) SEA HEREHFE

Fig.A7 SEA electric energy consumption of Building 3 in each case

o ‘
A N
RN R
N N
N N
N N
BN N
N N
W N
N N
N N
N N
N N
N N

08:00 10:00 12:00 14:00 16:00 18:00
Al

A8 FHEBIFIET 4 1) FCS HLAETHAE

Fig.A8 FCS electric energy consumption of Building 4 in each case



