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* Power grid security has always been a key
ISsue in power industry development.

* The current operation of the power system
IS more complex due to the increase in grid
Interconnection, electricity demand, and
congestion in power exchanges.

« The main significant challenge for grid
operators is maintaining a high security
level In modern energy systems.
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* The

years have raised serious alarms about
power system reliability and its ability
to maintain a continuous power supply,
particularly to areas outside the fault zone

during outages.

* |In power system disruption events, power

grio

of critical power network components

anc

supply to essential infrastructures such
as transportation and communication.

power grid collapses in previous

operators must prioritize the safety

ensure the uninterrupted power
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* Most studies mainly focus on the amount of load
shedding and Ignore the location of load
curtailment, while others have not pald attention to
cloud computing. T

* There Is a lack of efficient algorithms to find the
optimal load shedding location and the load
amount to be removed from the system during
steady-state and transient conditions.
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To develop an effective load shedding
approach by implementing a hybrid
algorithm for sizing and localizing the load
curtailment in the power grid.
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MATHEMATICALLY
vf =fo (Whenpsup ~ Pgem)

; where
v=1vy ; (when qup ~ (Qdem)

Minimize (S nor _ ¢ ab"‘”’)
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In the first step, the mismatch equations (1) and
(2) are solved using the Newton-Raphson power
flow method to satisfy the power balance
constraint at each bus (Power flow equations).
This process Is linked to data exported and
Imported from the cloud platform.

Controlled

P T f P (V; 6) — O l;enen'ahle SWE“M
doafe
This step involves iteratively adjusting the voltage M;W

magnitudes and angles to minimize the power ==
mismatch at each bus.
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The particle swarm optimization (PSQO) algorithm, which draws inspiration

from the foraging behavior of swarms of birds, is applied in this study. It can
be summarized as follows:

* The output data from the previous step (load flow method) is used to examine the
voltage limit for all buses and the total system loss.

« PSO minimizes the load curtailment by placing a dummy power plant at sensitive
nodes associated with the large power loss.

 The power plants are represented as populations in the PSO algorithm. Each
population has several individuals X} (i) randomly generated, with | being an

Indicator for each generator. The individuals are then used as particles of the
algorithm.

 The replacement should be repeated until there is no more loss reduction,
considering the voltage constraint is satisfied.
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Bus Total power = | | ' ' '
Bus >
Top rank aumber voltage losses e
(pu) MW | MVAR | 2 "0 .
1 30 0.894 Base case g
2 26 0.906 17.60 2224 | o T .
3 29 0.913 Loaded case 2
4 25 0.935 47.02 | 142.42 | ~ o095 . | . . .
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The assigned load for shedding to each
bus is considered based on the voltage
level and power system losses. Weak
bus ranking is critical to avoid improper
load reduction. The total power system
loss is considered another index to
ensure the ranked buses are optimal - ” = ”
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Total Nominal Total
: Total load
supplied demand shed (MW) system
power (MW) (MW) losses (%)
1222.835 1195.800 0 2.211
Gen-outage
1226.023 1195.800 (4OMW) 2.465
1191.619 1165.239 30.451 2.214

The deficit in the power supplied due to
the loss of generation contingency is
considered to measure the effect of the
proposed optimized load shedding
approach. It is observed from the Table
and Figure that the system’s stability can
be maintained with less load shedding.
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The system has been monitored during the optimization process to enable online
security assessment in a cloud computing environment.
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The main paper’s contribution is an optimized load shedding
approach to mitigate cascading failure. This method employs
C the PSO-based Newton-Raphson power flow method with
( cloud monitoring environments to transfer data operating
& | k through the Internet of Things.
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Questions?

Thank You!

Suggestions?
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