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Abstract: To perform the maximized scheduling of load re-
sources that were effectively connected in the same regional
substation, a framework for the load network system, in which
the joint control of heterogeneous thermal control load cluster
was considered, was proposed. Firstly, the physical perception
layer of the network system was constituted by the end-side
loads with the same electrical connection. Secondly, restricted
by regional dispersibility and parameter heterogeneity, the load
resources, in which the effective power transfer practically oc-
curred, were limited, thus, the edge data centre was brought in
to analyze the generality of the equipment layer of heterogen-
eous thermal control load and the physically dispersed loads of
the same regional substation were virtually aggregated, and a
joint control model of multi-load state space coordination was

established. Thirdly, the adjustable capacity and operating state

AR F7,2023,40(1)

of the thermal control load were comprehensively considered in
cloud-end power grid data centre, and after the secondary distri-
bution the optimal task participating group and the task load of
each group were determined. The fourth, taking the homogen-
eous aggregation group was taken as the basic control unit, and
a collaborative control model of heterogencous loads was de-
veloped on the edge side to issue the unified control instruc-
tions to coordinated the end load participating in energy ser-
vices. Finally, by means of computing example, the effective-
ness of both the proposed system and the heterogeneous load

joint control model are verified.

Keywords: energy services; load network system; hetero-
geneous load cluster; management and control; state space

collaboration; joint control
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Table 1 Grouping of air conditioning data center
aggregation

F9 #H s/m? TW/C RICKW C/(KW-h/C) pkw N&

1 ac-1 250 20 2 10 14 100
2 ac-4 200 26 2.5 8 11.2 100
3 ac-6 150 22 3.33 6 84 100
4 ac-9 100 24 5 4 5.6 100
5 ac24 50 22 10 2 2.8 10
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Table 2 Grouping of water heater data center aggregation

F5 A PrkWT/CANCVm GW-C  Wyl(m¥d) NG
1 dewh-1 08 50 5 40 [0.788~0.919][0.7~1.05] 100
2 dewh-6 2 55 5 80 [1.125~1.116][1.05~1.4] 100
60 [0.956~1.116] [1.4~1.7] 100
60 [1.313~1.5] [1.7~2.0] 100

3 dewh-7 15 55

W

4 dewh-11 2.5 60

W
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Fig. 4 Probabilistic modeling of 24-hour water
consumption of water heater
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Fig. 5 Virtual aggregation of physically distributed load
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Fig. A1 The flowchart of the proposed algorithm
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