Hence, it does not reverse the power flow in the
distribution transformers, avoiding the NPs false
tripping. This strategy goes against the need for
renewable growth in the electric sector. In this
paper, an initial study aims to search for evident
patterns in the power flow reversion in distribution
transformers of secondary networks due to

This approach allows us to assess the accuracy of
the power flow models under different operating
conditions, particularly when the networks are
pushed to their limits. Furthermore, to investigate
the impact of DER integration, which can lead to
reverse power flow in distribution systems, we
paired each node with a 0???5 kW PV system.
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Air Cooling
Energy Storage System

..

A\ The condition where DG generation has excess and
power flows from the distribution network back to
the grid is referred as Reverse Power Flow (RPF).
In this paper, an analysis of RPF has been
conducted focusing on a selected distribution
network with a total capacity of 20MW mini-hydro

generation installed to the substation.

In this paper, a protection scheme against reverse
pr— power flow concerning PV integrated grid system

I N LHD are being discussed. operation against
Y itk

my

bi-directional power flow to accommodate PV-DG in
distribution networks. Reverse power flow scenario
is observed in MATLAB/Simulink design of 100kW
PV-DG connected to grid and different operating

PV penetration to the distribution grid, and reverse
power ???ow will occur. As solar PV penetration
increases, the reverse power ???ow and the
short-circuit current level increase. Most of the
distribution system protective devices are designed
to carry unidirectional power ???ow. The reverse
power ???ow will lead to voltage violation and
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In [24], [25], it is indicated that the voltage in a
distribution feeder decreases if the reverse power
flow from the PV system increases drastically
compared with the supply power to the load in the
distribution system. In [26], the voltage reduction
due to reverse power flow has been analyzed using
phasor diagrams.

where w i is the cost and X i is the binary decision
variable of installing a PMU at bus i. A significant
number of studies [6,7,8,9] have solved the OPP
problem in various bus systems using different
optimization algorithms.2.2 Reverse Power Flow
Detection. Directional relays have been in used to
detect RPF in synchronous generators [] [] a
directional power relay was ???

One of the significant impacts due to the DG is the
reverse power flow (RPF), which generally occur
when the generation of a distributed electric power
plant exceeds the local load demand, causing
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Power system optimization problems, such as
optimal power ???ow (OPF), that were once solved
at the transmission level may soon become
commonplace in advanced distribution
manage-ment system software. In this paper, we
address some of the Submitted to the 23rd Power
Systems Computation Conference (PSCC 2024).

This work proposes a tool to identify possible
scenarios of RPFs and a feasible solution is
introduced and a comparative assessment is done
to minimize the possibility of an RPF in the IEEE 13
Nodes radial system with conclusive results. Due to
the inclusion of distributed generation (DG) in
modern power systems, there are certain changes
in the distribution and ???

Reverse power flow detection enables the regulator
control to recognize situations where system power
flow is opposite from the usual direction. This
reversal of power flow may be the result of switching
operations that reconfigure the feeder, or it may be

due to dispersed generation supplying power to the
system. With normal reverse power flow
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Abstract???This paper presents an analysis of the
system effects of reverse power ???0ow in
distribution feeders. Continued increases in the
number of small-scale photovoltaic (PV) panel
installations within the network has led to low or
reverse power ???ows in distribution feeders at
times of high solar energy availability, and

ﬂ

But with PV generators installed more and more in
distribution systems as price drops, reverse power
???ow (RPF) becomes a problem. RPF occurs

when power ???0ows opposite where the system
designed for it to ???ow which could be a huge risk
for the distribution network as most of these
systems are only designed to absorb power and

Due to the inclusion of Distributed Generation (DG)
in modern power systems, there are certain
changes in the distribution and transmission stage,
either by impedance reflected by the lines and the
increase of short circuit currents. This context has a

direct impact on protection coordination which is the
priority of study in this paper. One of the significant
impacts due to DG is the ???
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The time-domain analysis simulation results show
that reverse power flow occurs at 60% PV
penetration and this reverse power flow is observed
from 10:00 am to 12:00 noon when most people are
at work as shown in Figure 12. In this time interval,
the PV systems are at peak production and the net
load demand of the distribution network is lower

Power system design and renewable distributed
generation. In the traditional or conventional

‘ electrical distribution networks, generally power
L4

oo

flows from the substations to the loads in a

In the Utility Connected Microgrid, Does the
Reverse Power flow from DEG affect the
interconnection Transformer?There is a rising trend
of generating energy locally at distribution voltage
level by using small-scale, low-carbon,
non-conventional and/or renewable energy sources,
like wind power, solar photovoltaic, fuel cells and
their integration into the utility ???
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A tool is proposed to identify possible scenarios of
reverse power flows and a feasible solution is
introduced and a comparative assessment is done
in order to minimize the possibility of an RPF in the
IEEE 13 Node radial system with conclusive results.
Due to the inclusion of Distributed Generation (DG)
in modern power systems, there are certain
changes ???

- To find the physical mechanism of the voltage
rzawn i L reduction due to reverse power flow in a distribution
sy L //l system, we established a comprehensive
e o . E understanding of the voltage profile under reverse

power flow in a distribution feeder. The practical use
' ' of the theoretical understanding shown in Fig. 8 will
' ' I be explored in our future work. For example

The stability analysis has been performed
i : analytically and validated by means of
% ‘ ; control-hardware-in-loop in a real time digital
= R SERNE | simulator and with experimental results in
laboratory. The massive integration of distributed

generation in the grid poses new challenges to the

—Bn system operators, like the reverse power flow from
— —E the low voltage (LV) to medium voltage (MV) grid.

—  — =
= - ?2??
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The reverse power flow in the system is controlled
by the constraint defined by ( 10 ), using the slack
variable that would adjust the lower bound of the
power limit in the system. The slack variable is then
penalised in the objective function (7).

Similarly, in high PV penetration networks, the
development of reverse power flow (RPF), which
can cause transformer overload, has been reported
to increase network load, overvoltage, and losses
[14?7?7?16]. The reverse power flow phenomenon
occurs when the PV power generation in a

SUPPORT REAL-TIME ONLINE
MONITORING OF SYSTEM STATUS

BE T TR TR grid-connected network exceeds the local load
& S il [ E EE demand [17].
A |4 ===
S
. Reverse Power Flow Analyzer (RPFA): A tool to
Hl -'rﬁr; assess the impact of PVs in distribution systems
o |- o B \‘H ﬁf Abstract: The inclusion of generation through
‘ ) ﬁ} “ET;A renewable energy sources (RES) to a distribution
‘ system has become a critical matter for most utility
companies since it is a global goal to improve
- energy production standards. Taking into account
g the
AN
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High penetration of renewable energy into the
power system can cause risks such as overvoltage,
frequency variation, voltage deviation, reverse
power flow (RPF), etc. This paper presents a
method to detect and minimize the reverse power
flow in a distribution system integrated with
renewable energy. IEEE 13 bus with a monitor is
mounted on the source bus to identify the ???

The increasing use of photovoltaics (PVs) in
distribution systems owing to the low-carbon policy
has given rise to the need for various technological
changes. In particular, the operation of on-load tap
changers (OLTCs) has attracted attention. In
traditional distribution systems, the OLTC operates
via a line-drop compensator (LDC), which focuses
on the load to ???

Reverse power flow in distribution systems usually
stems from the extra renewable generation. PtG
units could be operated to eliminate the surplus
renewable generation in the grid by converting it into
the SNG. The SNG is then injected to the gas grid
for some useful operations. GtP units are scheduled

)

W taxrree I N B
ENERGY STORAGE SYSTEM for |ESS
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This study unveils the application of bi-directional
energy converters within an integrated gas and
power system for distribution system reverse power
management (DSRPM). To that end, a new
real-time algorithm ?7??

In this paper, the distributed method for alternating
current optimal power flow (AC OPF) based on
second order cone programming (SOCP) and
consensus alternating direction method of
multipliers (ADMM) is proposed. Due to recent trend
toward distributed energy resources in distribution
systems, the AC OPF problem has become a
difficult challenge to ???

N
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