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In the ELECTRIFICATIQIN EVERYTHING&SO

Storagas electrice é.
and the the istantaneous balance between

generationpower and load poweris not more
truee becauseof the possibility of electrical

energystorage

Frequency

Generation Load
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RESare a real effectlvealternatlveto fossn fuel but thlelr grow requires
extensivesSMARTapplicationson the grid, (becuseof instabilitywith RES
penetratioh We are examininghow the RESimpactontothe ELECTRI
SYSTEMcan be approachedvith SMARTSTORAGIEN the basisof our
experienceof EnergyStoragegONGRID& OFFGRID
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Withseverakpecificchallangegor the electricsystem

TransportsElectrification
(Emobility)

Consumergrosumel

PowerQualityRequirements

Interaction

Efficiencyand Reliability
requirementsfor new grids

DistributedGeneration

NonProgrammabldRenewal
Sourcesincrease



http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://solutions.3mitalia.it/wps/portal/3M/it_IT/SmartGrid/EU-Smart-Grid/&ei=dCIaVfLcK4TDOeaxgegL&bvm=bv.89381419,d.d2s&psig=AFQjCNGgzysumDD3KmMjNLxft3PpJzRMwg&ust=1427862513170273

The new electrical grid witiRenewables ///// caet...

Withthegreatgrowof RES someeculiamproblemsareexpected
1. Obligatiorto withdrawRES and consequent grid congesit
2. Needo increasaeservecapacity

3. NeecC
4. Neec

5. Need

to increase predictable generation profile
to increase inertia of the grid
to increase capabillity of reactive power regulatic
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Weareanalysinghowall theseproblemsaresolvedwithESS
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GRID
What isan Energy || b\ 4
Storage System 7 o (me @
It Is an electricalsystem able to \Z/ E
AC

|
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receivandstoreelectricanergyand |
releasat in a differentnomentvitha |
longandcontrollablkemedelay .
:
|
|
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|
|
|
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P, Q, ... setpoint PCS

Cd

_ Start, stop &
"~ feedback |

The possibility of receiving and
releasing energy with power
modulation allows  different
functionsfor grid regulation
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ESS Time Shift applications

| ESS Ancilly Services Applications _ |

Innvestmemeferral

Congestiomaanagement

Reduction of Wind Prod. Lost

"l

Integratioof NonPredictablRES

PROD

Sy 4

T

TRASi9

FrequenciRegulation

Primary, SeconddmtziarjReserve regulation
Voltagdrkegulation

BlackStart

7 PoweRQuality
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ForthisreasorkEnergystoragés considered Toprechnologprtheelectrisystenthange
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@ D PROD @
."""
01/0 i [
Riduzione MPE per Congestioni locali [GWh] 5,55 3,14 2,41
Riduzione MPE per Vincoli di Sistema [GWh] 0 0 0
Riduzione MPE complessiva [GWh] 5,55 3,14 2,41

Tabella 7 - Beneficio Riduzione MPE su dorsale critica nel periodo di riferimento 01/01/2016-31/12/2016 (SCAMPITELLA SANC)

LostWindP r o d uiswhentiS@asksthe windproduceto cutproductio
becausefgridstabilitylineoverload. Inthiscasewindfarmareindemnise
butthesystemdestroys anavailablenergyin ltaly LWPreachessevera
hundredsWh Scampitell&SSriducedMPEof 555GWin 2016
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Scampitell&nergy Storage System to storage the overloa

Storage energy
Intensive to collect
energy overload
whenoccurs

.
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BESS Application
Project Integration with the Safety Plan

Dynamic Rating Integration / Dirce 150 kv
Storage systems are capable of restoring the total
enlargment margin provided by the dynamic rating

when the latter is limited by the violation of the N-1
principle (i.e the current relay occurs along lines in

3 Systemd2 M\ABO MWIhavebeenappliedyTerna in Puglia in the Wi
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2. Need to increase reserve capacity

Penetratiomf NPrenewables the production
portfolio reduce the regulation role of big
thermoandhydro




