Extra Data of Case Study for Manuscript: “A
Complex Residential Energy Hub in Integrated
Heat and Electricity Local Markets”

Cumulative active power demand of the network for the whole day is depicted in Fig.1:
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Fig.1 Cumulative active power demand of the 33-bus distribution system

Cumulative heat demand of the network for the whole day is depicted in Fig.2:
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Fig.2 Cumulative heat demand of the 32-node district heating network

Energy hub power demand and heat demand are depicted in Figs. 3, 4, respectively:
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Fig.3 Energy hub electrical power demand

0.8

Il Heat Power
0.7 -

Power (MW)
I e e I
\] W S (o))

o
=

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23
Time of Day (h)

Fig.4 Energy hub heat demand
Electricity price of the upstream grid is depicted in Fig. 5:
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Fig.5 Upstream grid electricity price

The gas turbines (GT) and boilers (GB) parameters are summarized in Table I.

TABLE |
GENERATORS AND GAS BOILERS’ PARAMETERS

| a b
Installation Location Pig/ h: (MW) Q; (MVar) ($IMW?) $MW)

GT. Bus 10 [0, 6] [0.4] 0.14 75
GT2 Bus 26 [0, 4] [0, 2] 0.1 45
GB1 Node 1 [0, 3] - 0.1 32
GB, Node 32 [0, 3] - 04 34

Energy hub installations’ parameters and technical limitations are listed in Table II.

TABLE Il
EH INSTALLATIONS’ PARAMETERS

Variable Limits Variable Limits Variable Limits
E, [0, 5] MWh pgis [0, 21 MW h, 3 MWh
Ep [0,5] MWh <k, peh 0.98 phe [0, 1] MW
peh [0, 3] MW  pdis, pdis 0.97 Rh? [0,2] MW

7 [0, 2] MW = 6 MWh
P [0.3IMW R 3 MWh

p

The feasible operation region of the CHP unit is depicted in Fig. 6:
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Fig.6 CHP feasible operation region



