Energy Systems Integration

E n e rgy Syste m S i e
Integration Partnership

Programme
Andrew Keane
LeadPl
4 CE Coliste na Trionide, Baile Atha Cliath (> ) ENGRGY,
ElRélﬁ’/lD"}‘ ERVi a GIFGQ Dimpl ex@)




Energy Systems Integration

»

Partnership Programme (ESIPP) R

A Over 20 academics from 5

Institutions (UCD, DCU, ESRI,

NUIG, TCD)

A 16 interconnected Work
Packages organised into
three strands

A Three strands:
A Modelling & Data (MD)
A End Use Integration (EUI)
A Markets & Strategic Planning
(MSP)
A Fundinge11M (SFI, industry
funding,philanthrophic
donation)

Partnership Programme

To develop flexible &
integrated energy "

systems, e vastewate
nationally and "
internationally @ .
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Energy
Efficiency

20% energy savings by 2020 (31,925 GWh)

Renewable
Energy

Overall 16% RES of Three sub-targets
national consumption

Emissions
EU Effort Sharing Decision (2013 - 2020)

* 20% reduction non-ETS emissions relative to 2005
e Annual limits

Source: SEAI
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Ireland is expected to miss its EU renewables
target - and cop a multimillion-euro bill

Ad
he country has to meet 16% of its energy needs from renewable sources by 2020 . 23 '
The country has to meet 16% of its energy needs from renewable sources by 20 Ne\/vs El‘l\’ll onimen

| © 13,795 Views @@ 82 Comments f Share 17 % Tweet EZ4 Email 38

untry in Europe for

IRELAND IS FACING a bill of up to :
kle climate change

75 million each vear after official

predictions that it will fall short of
its EU renewable-energy targets.

The country is one of only four
currently in the European bloc that
is expected to miss its 2020 goals,
according to European Commission
forecasts released this week.

The Republic, along with other
member states, has been set a

(Stock picture)
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Agreed headline targets
2030 Framework for Climate and Energy

-20 % 20% 20 % 10 %
2020 Greenhouse Renewable Energy Interconnection
Gas Emissions Energy Efficiency
>27%* 159
2030 “Energy ° -
Efficiency

* To be reviewed by
2020, having in mind
an EU level of 30%

New governance system + indicators
Source: European Commission -
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ESIPP Research programme

Uncertainty & flexibility
Supervisory data @@ os, e Proxy metering

Weather . ‘ Commercial buildings

DER @  To develop flexible @ Electrified heating
Integrated energy

m[z)i/jnealllrirr]]ic ‘ systems, ‘ Wastewater
J nationally and treatment

Climate (&8 internationally

Consumer BehaviOL‘

. Water/energy nexus

‘ Data centres

Financial Risk‘ . . Gas supply

Models




»

‘ ESIPP Research programme —
Uncertainty & flexibility B

Supervisory data @ s & Proxy metering
weather @ @ Commercial buildings

To develop flexible . Electrified heating
Integrated energy

m[?(ljne?lri?]ic ‘ systems, ‘ Wastewater
: nationally and treatment

Climate (&8 internationally

Consumer BehaviOL‘

. Water/energy nexus

‘ Data centres

Financial Risk‘ . . Gas supply
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Ny
A

Secure
integration

Need for
increased
observability




»
‘Curve fitting In power systems esipp

Energy Systems Integration
Partnership Programme

280 - 6 ~
=270 4 f
0 270 ; 54
§ 260 ~ Z 44
250 0 34
&740 § 3
80.=7Y &%
£ 230 - =g
- (?).20:- 0
6 ' 0.6 ,
0.4 0.4
02 20 80 9p 100 02 o 20 80 9p 100
02 sp 60 02 50 60
“ .04 20 30 40 = .04 20 30 40
il R o 04 o6 0 1020
Tanphi Generation level [%] Tanphi Generation level [%]

LT - |

Demand [kW|
o W

h b,

_§ A (@05 2 0158 0132
- ! 4178 ;
S RE~0s? ara |® " a3, 0
i SIE-NS ) 2156
é . e AL L3S
= e e AT N
- 240 248 M 3 b RS LA L =l | M2 s 248 2%
by [N [N —>
2“ 43 R0 15¢
2 o™ vy B=003
s 24¢
g 248
4 040 |3 g 030 \ bE XIREY
2 anl RZON ] haun 4
) MO M8 23 MOM5 Mx 2% b7 BTN TE IS L]

Yot Lot Lot




N
‘ Results esipp

Energy Systems Integration
Partnership Programme

Direct solution-> instantaneous solution
Local measurements
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Estimation
Ancillary \
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Supervisory data @ o5 & Proxy metering

Weather @ @ Commercial buildings
@ -~ @ Electrified heating
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System Flexibllity

/ Sources

Demand Side
Management
Storage
Interconnection

Electric Vehicles
Water

o

A

[ Backbone

Operation
Forecast
Grid Codes

Unit Commitment

Balancing

\

_J

[ Flexibility Assessment J
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Network
Gas
Heat
Electricity

\

/

N
esipp

Energy Systems Integration
Partnership Programme

/

\

)
Economic

Costs
Fuel Market
Market Resolution

Planning /

[ Investment Assessment J

A Provides a framework for least cost analysis

A Development of scenarios for assessment

A Cooptimisation of electricity and gas systems
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‘Distributed Energy Economics

A What electricity market is needed for a distributed energy system?

Ryan, L., S. La MonacaMastrandread H 1 MT 0 _ W5 SaAIYy Ay I NBOFAE GF
aeausSyQsy t NEROSSRAy3Ia 2T wmnukK YVUSNY I UAZ2YIEFT |
Dresden, €@ June 2017

SpodpigkP. and MBertscho H A MT O . W5 SUSNNXYAYlFYyGa 2F LI2GSNI KS
St SOuUNRMO }?rooeedmrgs ofJL4ghindefdational Conference on the European Energy Markets
(EEM), Dresden;% June 201

A What policies are needed to create an efficient DER scheme?

[ a2yl OFxE {®T welys [® OoHAMTO U{2f{ N t=+ gK
|_r7n f\%slof support schemes for residential PV with detailed net demand pro&neggy Policy, 108

A What is the role of consumers and are policies aligned to support DER?

SchuitemaG., Ryan, L., &ravena C. (2017) 'The consumer's role in flexible energy systems: an
krit)gécll)rlgglplmary approach to changing consumers' behavitklEE Power and Energy Magazine, 15

NicSuiQhne O., L. Ryan, and Buggie(2017) The Enerlgy Transition Process in a Rural Area: an Iris
[ | as udzRe 2+ 05S - A
October 2017.
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Customer Integration

o) UCD —
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Programmable
Communicating Thermostats

Fixed Electricity
Storage Batterles

Smart appliances

S m art G ri d Can shut off in response

to frequency fluctuations

Demand management
('\ Use can be shifted to off-peck

times to save money

.‘5

Disturbance
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Customer Integration

, @ UCD
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Smart appliances

SmartGrid Can shut off in response

to frequency fluctuations

Demand management
,ﬂ\ Use can be shifted fo off-peak

) times to save money

Processc 4
Execute speciol PPosliatem Detect fluctuations and |
schemes in microseconds "'} disturbances and can sigmt‘ \
for areas to be isolated
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stored in batteries for later use

\ o,
C :
X
—d/ N
“ : F ¢
Energy from small generators

= Central power
v plom
ond solar panels can reduce ] o

overall demand on the grid [ |1 1€ IF/L-:} e

b "o

Generators

Industrial
plont




