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ABSTRACT: Aiming at the transmission and processing of
regional energy regulation information in the new power
system, a new multi-stream integration model of new power
system is first introduced, where the orderly allocation of
energy flow is promoted through the efficient transmission of
information flow and the timely release of value flow. Then,
the system models of power communication coupling network
and power elastic optical networks (EONs) are established.
Also, the optimization problem of maximizing data value on
the premise of ensuring business timeliness is set up. Finally,
an online executable information timeliness guarantee and data
value promotion strategy is proposed. Lyapunov optimization,
matching theory and alternating direction method of multiplier
are combined to achieve the joint optimal allocation of power
EONs spectrum resources and control master station computing
resources. Simulation results show that the proposed method
can improve the value of regulation information through the
optimal allocation of network resources on the premise of

ensuring the information timeliness.
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Fig. 2 Coupled network model of electric power grid and

communication network
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In the new power system, the coordination of
various energy sources and the intelligent control of
various  source-network-load-storage  infrastructures
cannot be separated from the intensive two-way energy

regulation information transmission. The multi-stream

fusion model of the new power system is shown in Fig. 1.

It has become an important means to realize the
multi-stream deep fusion of the new power system by
feeding back the reform of energy configuration mode
with data the

communication network as the high-speed channel.
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Fig. 1 Multi-stream fusion model of new power system

This paper proposes an information timeliness
guarantee and data value promotion strategy for regional
energy regulation. Firstly, the system models of power
communication coupling network and power elastic
optical networks (EONs) are established, where the
information timeliness model of regulation service and the

optimization problem of data value maximization are also

S4

given. Then, based on Lyapunov optimization, the original
optimization problem is decomposed into two sub
problems, i.e., power EONs spectrum resource allocation
subproblem and control master station computing resource
allocation subproblem. Finally, an online executable
resource optimization allocation algorithm is proposed.
When the current slot network information is only known,
the problem of multi-node competition for network
spectrum resources is solved based on the matching theory,
and the problem of computing resource allocation for
large-scale regulation services is also solved based on the
alternating direction method of multipliers. Such method
can maximize the value of service data through the
optimal allocation of network resources on the premise of
regulation service information timeliness guarantee.

The simulation results show that, compared with
the traditional methods, the proposed algorithm can
avoid the surge of queue delay caused by the inability to
transmit or process data in time, and improve the average
data value. It can also improve the data carrying capacity
of power communication network to enhance the
adaptability to the information interaction of massive
source-network-load-storage nodes during the peak
hours. The tradeoff between data value enhancement and
information timeliness guarantee can be achieved by
adjusting the weight parameter. The research results of
this paper are intended to promote the deep integration of
emerging information and communication technologies
and the electric power system, where the orderly
configuration of energy stream can be improved by
timely release of data value. Relevant achievements are
benefit to promote the anti-disturbance and safe and

stable operation capability of the power grid.



