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ABSTRACT: To improve the quality of service (QoS) of
communication services in smart distribution grid (SDG), a
heterogeneous network model oriented to SDG was presented,
and based on the development targets of smart distribution
automation system combined with the minute analysis of QoS
requirements of various types of communication services, a
dynamic load balancing algorithm was proposed. Firstly, an
adequate number of ongoing calls can be transferred from
overload networks into the overlapping ones with light
workload according to the load rate and QoS assurance degree
of real time and non-real time services of each candidate
networks. Then, new calls with different priorities are
differently served according to call admission control strategy
obtained by genetic algorithm. A heterogeneous network model
was built within the coverage area from a 35kV substation to
10 kV transformers for simulation, and the experimental results
show that the model and the algorithm are effective and
feasible. The proposed model can provide reference for the
construction and service dispatching of smart distribution
communication network.
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Fig. 1 Heterogeneous wireless network model towards
smart distribution grid
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Fig. 3 Wiring diagram of the actual equipment in the simulation environment
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Fig. 4 GA performance tracking map
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Tab. 2 Comparison of optimizing operation time

kg5 % B K/s PSRN I T
60 9.4375 0.1212
80 8.4063 0.1051
100 6.5938 0.0068
120 5.6250 0.0058
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Fig. 5 Comparison of blocking probabilities of services
with different priorities
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Tab. 3 Influence of priority factor on blocking

probabilities of different services

RT %5 NRT Mk
RT V25 BHZER NRT NV FHZE  “FI4PH ZE %
e S5 PHZEF LAY
(PiRT) %(PiNRT) (PiAVG)
T (P_rr/P nrr)

n=114 n=120 n=114 n=120 n=114 n=120 n=114 n=120

0.00 0.0366 0.0575 0.0125 0.0909 0.0298 0.0667 2.9280 0.6326
0.10 0.0268 0.0253 0.0313 0.1333 0.0281 0.0550 0.8562 0.1898
0.30 0.0220 0.0230 0.0438 0.1394 0.0259 0.0542 0.5023 0.1650
0.50 0.0142 0.0211 0.0620 0.1364 0.0276 0.0528 0.2290 0.1547
0.70 0.0052 0.0049 0.0848 0.1861 0.0276 0.0547 0.0613 0.0264
0.90 0.0041 0.0016 0.0982 0.1861 0.0313 0.0566 0.0418 0.008 6
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Fig. 6 Average service blocking probabilities
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Tab. 4 Comparisons of service blocking probabilities of
three algorithms

o FHZER
ZATR
P gt P _nrr P rr/P_nrT
n=114 0.0385 0.0278 1.3849
GRA
n=120 0.0741 0.1026 0.7222
n=114 0.0256 0.0833 0.3073
MLB
n=120 0.0617 0.1538 0.4012
n=114 0.0122 0.0625 0.1952
DLB
n=120 0.0345 0.1212 0.2846
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Fig. 7 Result comparisons of average load rate between
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