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Motivation

Numerousstudiesfocuson:
0 determining photovoltaic (PV) potential of rooftop
surfaces
o PV system integration regarding the PV potential

0 PV system integration regarding the distribution
network (DN) operation

0 participation of active elements
0 optimization of DN operation

combining these approaches for
optimization of DN operation
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Researclyoal

Methodologyfor minimizationof annualenergylosses
iIn DN by optimal placementof PVsystems

U highresolutionPVpotential of rooftop surfaces
U time-dependenmnetworkoperation

SOLVING THE PROBLEM OF SELECTION OF OPT
ROOFTOP SURFACES FOR PV INSTALLATION

|dentificationof the additionalfactor:
dependency of power consumed from a supply voltage
l.e. LOAD MODELING
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Presentation overview

Introduction
Methodology

Casestudyon realurbanlow voltageDN
I testnetwork
| operationscenarios

Results
Conclusion
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Introduction

A Evolutionof DNfrom a passiveto an activeelement
of electricpower system

A Technicaleconomic social,regulatoryimpact

A Active participation of different elements of DN,
promotedby politicaldirectives

A Proliferation in renewable energy resources (DER)
Integration

A Differentmethodologiesor minimizationof DNIlosses
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Methodology

A Selectionof rooftop surfacesfor installation
of PVsystemspptimal from:

A Solarenergyavailability standpoint
U PVpotentialassessment

A Distribution network operation standpoint
U minimizationof annualenergylosses
U ensuringoperationalconstraints
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Layerl: predprocessing
LIDAR data
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University of Maribor

Layerl: predprocessing
LIDAR data
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Layer2: assessing PV potential
and rating rooftop surfaces
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University of Maribor

Layer3: modeling
distribution network

Layer2: assessing PV potential
and rating rooftop surfaces

Layerl: predprocessing
LIDAR data
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Layer4: time-dependent loading

=
-m and generation profiles FﬁRI

University of Maribor

Layer3: modeling
distribution network

Layer2: assessing PV potential
and rating rooftop surfaces

Layerl: predprocessing
LIDAR data
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Simplified block diagram

( START )

A 4

Evaluation of the initial
network operation

v

Optimization module:
determines the optimal
additional PV generation

PV generation profiles

\ 4

for rooftop surfaces

additional PV
generation for

categorization of

Solar and PV assessment module:
evaluates solar and PV potential of
rooftop surfaces

v rooftop surfaces

optimization of
network operation

selection of rooftop surfaces
for ensuring the determined
additional PV generation

Selection module:
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Solar and PV potential assessment modul

LIDAR data, pyranometer measurementsof direct and
diffuse Irradiance, algorithm for consideration of
shadowingmoduleinclinationand efficiencycharacteristics

t 43

A Solarand PVpotential assessment

A Categorizatiorof rooftop surfaceqsuitabilitycategories
veryhigh, high, medium,low)

A Hourlypower generationprofiles
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Optimizationmodule

: Differential Evolution

Varying additional PV
. [
generation

smresmmee) | Optimalsolution is the one yielding the

losses with additiondPV [«——

sengaton minimum annual energy losses

Evaluate the fintess function

A Objectivefunction:

1 - f

Maximum
number of iterations
exceeded

—No

Optimization:

addiional PV generationielding minmur Panalties ) ensure that voltage profiles

annual energy losses determined

and currents are kept within the
prescribedimits
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= Test DNg real urban LV
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Polynomial modelsf the actived | and reactive
powersu  j, consumed at node
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e Qptimizationscenarios
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Results: Original network operation

constantpower constantimpedance
loading model loading model

Original network
57.78 MWh 63.65 MWh

annual energy losses
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Distributionof the nodal 200 f
voltagesthrououghtthe year 100t

Enlnnov2020 0.98 1 1.02 1.04 1.06 18
16. Symposium Energieinnovation | 12.02.-14.02.2020 nDdal vo Itage (p . u . )




-H- FERI

rsity of Maribo

Results: Optimized network operation

constantpower constantimpedance

loading model loading model
Original network losses 57.78 MWh 63.65 MWh
Losses after the 38.79 MWh 43.19 MWh
optimization (32.9% reduction) (32.1% reduction)
Rated power of installed
267.0kWp 287.9kWp

PV systems
Number of selected

32 whole, 11 partia 34 whole, 9 partial
rooftop surfaces
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267.0kWp 287.9kWp
accomodated accomodated
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