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@ Goal of the project

X Energa Operator (DSO) and the Institute mutual
project

X Implementation of an experimental smart grid in the
operator area

- observable and controllable
- with specific smart grid elements and solutions

X Concept and feasibility study of Smart Grid on Hel
Peninsula (currently performed)
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Scope of the concept project

Existing network infrastructure inventory
Smart Grid functions, structure

MV and LV network simulation study
Control algorithms development

Feasibility Study of the Smart Grid
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@ Hel Peninsula grid characteristics
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x  Area powered from one 110/30/15 kV substation
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X Demand peak season in summer (tourlsm)

X Local generation (small comblned heat and power
plants) o
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@ Existing infrastructure
(scope of inventory)

X MV and LV power lines, substations, transformers

X Generation T conventional and renewable

X Network protection and automation

X Measuring infrastructure

X Telecommunication infrastructure

x Analysis of measuring data from HV station
Wgadysgawowo

x Demand analysis (characteristics of load)
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Simulation study of grid operation
Control algorithms development

Development of digital model of existing infrastructure elements,
generation sources, switching devices, automation

Development of digital model of new elements proposed to be
installed in the project

Study of grid elements co-operation
Development of generation and demand profiles
Development of control algorithms

Study of grid operation with developed algorithms

Analysis of island mode operation

www.ien.gda.pl e-mail:ien@ien.gda.pl

6 /15



@ Concept of Smart Grid -
basic topics

Smart Grid functions

Smart Grid structure

Telecommunication infrastructure

Monitoring and control

Guidelines for SCADA system

Implementation and integration of AMI (Advanced
Metering Infrastructure)

Improvement of energy quality and reliability

Other (DSM/DR, Smart Buildings, energy storage...)

X X X X X X

X X
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Basic functions of the Smart Grid

Substation control x Remote measurements reading of
operation and failure parameters

X Substation switch control
x Voltage regulation
x Goal: energy quality and reliability

x Generation and demand prediction
x  Distributed generation management
x DG and grid save co-operation

x  Efficiency improvement of energy
measurement

x Energy users education and motivation
to change their habits of energy use

Home
terminal
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Communication infrastructure
Throughput
of different communication technologies

LTE 100 Mb/s
4G | WiMax 60 Mb/s
HSPA+ 22 Mb/s

radio
transmissionfl 3G | CDMA 2000 do 156 kb/s

UMTS 128 kb/s
TETRA 2,471 28,8 kb/s

2,5G

GPRS 4.8 do 14 kb/s

PLC narrowband
transmission

wireline broadband _ : _
transmission copper wire, fiber optic (M-bus, RS-485, Ethernet) 10 Gb/s

1 kb/s 10 kb/s 100 kb/s 1 Mb/s 10 Mb/s
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Basic Smart Grid structure
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MV/LV substation measurements concept

15kV power line
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MV Network automation

separation of damaged MV line section

x goal: shortening of power failures time
X switching automation

x determining the remote controlled switches location
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