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Abstract

The building cluster’s operation is an important contributor to better energy efficiency and lower
energy cost. Yet, the existing research only emphasizes the optimization of the entire building
cluster’s collective benefit and neglects the benefit requirements of buildings in the cluster. This
will curb the operation of the building cluster when buildings belong to different owners as such
owners are profit-seeking. To handle this problem, this paper considers the benefit requirements
from buildings, that is, building owners require that the operation of the building cluster provide
at least a certain amount of operational cost savings. Otherwise, they would refuse to join in the
operation of the building cluster. Additionally, this paper also takes into account the uncertainty
in building energy demands. To study the operation of the building cluster with random energy
loads considering the benefit requirement from buildings, this research adopts scenario-based
stochastic programming to formulate a stochastic mixed-integer programming model. In this
model, buildings’ benefit requirements are expressed as constraints. Numerical experimental re-
sults demonstrate that, compared to the collaborative operation of the building cluster without
buildings’ benefit requirements, the one considering such requirements can provide building
owners with the operational cost saves required by them, such as 15% of cost savings, and does
not increase the total operational cost of the building cluster, which is still about 31% savings of
cost.
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Figure 1. System architecture for the collaborative building cluster
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Table 1. Nomenclature for parameters
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"Detailed information of SPR electricity price is available at https://www.srpnet.com/.
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Table 2. Main technological parameters and their values

=2 EERARSHRAE
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IR HATLAL (R AR A A R R T e R B Bra 051
AP IR e R R B (1) B R A By 0.9
B M7 AR R L B 0.9
LN G EF X B 0.9
TES (IR 25 Pr. 1
TES HIRERERLE R 2L B 0.95

3 BN Ee g RAESE, EFEENTE HMAA T KRG, @R YMEZE e R ATA F R
EATER IS E AT L (), AR AR 28, [R5 B8 B I AR 26 . e 3 R “ Py
TEIZE RAR” 1 “OMEZE BRATLE DI FIFR, HEEFITEENER T RS @R AE
VEIZE W R I IA LT — R, K28 703 S, FF BB AR T2 H 40 Lot —FF, #2608 31%. 1IX KW,
EHTE #H BATRA S F RN AR 2, AR EAR IS AN, 22, %%
TEREN RS B I RATTL E o LR, 5 R R SR R A B VME IS I BAR FAE R R . Wik 3 B,
A EEAN TR PMEIZE R NI 1 1K 48.48% IS E ALY, N 2 7R T 5.87%M A
WLy, MM 2 MFTE B R 7&K 15% M8 E AT Z), M E#5 2 FATE & ZE R A A ERA
Wi, ESIEAIMASUR MR YMEZE . EXFEN T, @ABARIER, W 1 WA #H L
AT 48.48% M AL, MHLLZ T, R A T R UMEZ & Rei il R @50 1 A 2 AT X HEE
KRATLIRER, AN EFIA & TR EANTERCEAT AR thoh, W(30%, 30%)1X 2H & F) 75 K
N, BN AEHEERATR, UMEZSERMEIE S5 EMRMNIEE AR KEHERFIE 4, iR
BT A E R A, A R ek R M EE S .

Table 3. Comparison between the operation of the building cluster considering the benefit requirements of buildings and the
one without the benefit requirements of buildings

3. ZEREFMBENENTRSENIMERNEREZENXILL

o BRFER) WSLIZE (Href, ) YMEBE(H,) PMEBREREAHYE S
BH1 BE2 BH1 BF2 MREx  BR1  Bf2 HRE BH1 BH2 HAERE
20% 15% 59878 41933 101811 34678 35644 70322  42.08%  15.00%  30.93%
g 2% 20% 59878 41933 101811  367.79 33547 70326 38.57%  20.00%  30.92%
iR 30% 25%  598.78 41933  1018.11  389.19 31451  703.69  3500%  25.00%  30.88%
30% 30% 59878 41933 101811  409.95  293.54 70349  31.53%  30.00%  30.90%
PEIE 59878 41933  1018.11 30849 39472 70321 4848%  587%  30.93%

BT R
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