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EU wide solutions to integrate
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Demand Response and Demand Flexibility
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A Demandresponsedescribes a voluntary change in the electricity demand of individual end customers from their
usual consumption pattern as a result of
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changes in electricity prices over the course of the dagirect load management) or
BN DY ®BiwDe O TN a
bonus paymentsdirect load management) with the aim of ensuring a balance between demand and
production.
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A Demand flexibility describes the implementation of measures to increase the flexibility of electricity demand, e.c

through technical oprganisationahdjustments
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Main Benefits of Demand Response and Demand Flexibility
0 8¢ Z-> ahﬂc’)’[@ﬁ B/

A Benefits of load flexibility from the system perspective, + 4 g b & G5B I

Balancing electricity demand and supply W~ 51 8582
Support in case of network bottlenecks
Avoidance of peak loads

Increasing thautilisation of electricity grids and " \
: W DA=>2AD Ao®: 7
generation facilities ‘
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Reduction of electricity costs H™ >
Reduction of network costs H™ >4 7
Additional revenue potential (e.g. system services) VI & Vv ol®eoTe eebv/l ONL
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Demandresponsein Industryc Status Quo Germany
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A Demandresponsesystemalreadyused
In Industry
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A Mainapplicationis peakloadreduction
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Challenges for RES Integration
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Challenges due to high wind anglv generation 1 = x Tio: f VI ®iwa
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RES generation has strong impact on market priced'
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RES generation impacts on system operation costs of the

transmission grid W1 T ¢ AD M 2 dd 14 a  OBié ¢
A Delayed grid extension lead to higher system operatio g 1800
costs of the transmission grid L 1600
> I EABHA QMr D A W & wr S 400 m Gridreserve
o I .
A : - = >4 4¢
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Challenges in distribution grids

GBi ) O

Power congestions

D A
DT |
MV
A A
LV
H a
( )
PV, Storage, £
Mossss
‘%‘-\il
\. J

4 )
PV, Storage, £

Mossa

-\‘-ir -

\. J

Ve

Y newgeneratorsdemand and storagen distribution level
i A GEA D

R UAP

x Th YTt
50 n )
PV, S?orage,-E

Mo

\. J

( PV, Storage, £
Mobility
Y

“&\il

\ J

4 )
PV, Storage, £

Mossa

““ii

\ J

L

-

A

Voltage violation
>a Lo

Voltage

24

20N 0B o

20,000
15,000

XEV#
10,000
S 5,000

______________________ #

2010 2012 2014 2016 2018

A

umber

Voltage increase by P\ Z
generation

2013 2014 2015 2016

0> 84

. 140.000
: PV-Speicher ohne KfW-Foérderung (Schatzung)
Cable Length' 120.000 | I KfW-geforderte PV-Speicher
— © ISEA RWTH Aachen
8 100.000
"""""""""" S ... InstalledPV:Storagesystems
S | G mEx TWUT VA
Voltagedecraseby Z 60,000 v -
additional load
0

Sales of electric vehicleg&V(#sales/model)
I3N)

A
m Unklassifiziert

SUVs
mVansM A
m Oberklasse
m Mittelklasse , 4

Source: Fraunhofer ISI 2018

2017 2018

\

~ Fraunhofer

ISI



Enabler for RES integration
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Direct Demand Response (incentive based)
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Direct remuneration for participation

DmY9 " (

marketing opportunities (with incentives)
balancing market
system services (e.g., interruptible loads regulation)
in other countries
wholesale electricity market
capacity market
Technical requirements for participation (e.g. remote control, online
monitoring)

Frequently with the help of aggregators but also by suppliers
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Examples for directtemand responsa 0

B zu' £
Prequalified capacity 1 T8 7 |
Immediatecurtailable loads ‘H!' |* s 999 MW

* ow 1537 MW

Fastcurtailable loads !
Remuneration D

Capacity payments Tender result, up to 500 Euper MW

k H LISNJ 6SS{ LJX dza nnn
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4008 F ¥Yex A He b ' vis Yy (

Tender condition8H%d T

Tendering Weekly, 2 times 750 MW (frequency

"H%o andremotely controlled activation)
Duration 15 min up to 8 hours
Yoo K75k 2e ' > Y i BExg L
YAH 15 =~ 8nH

Capacity Between 5 MW and 200 MW
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Demandresponseapplicationsq Industry
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Demandresponseapplicationsg Steelindustry
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ElectricArcFurnance; Steellndustry
A  Steel production with EAF < g
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Batch process
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Production period 45 min
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TypicalSales750¢conn aA 2 d ¢
€3 o XT7T5%K ST Source: StahDnline

~ Fraunhofer

ISI



Demandresponseapplications¢ Paperindustry
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A Paper making process
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Continues process
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Production of basic material for
paper production (wood pulp)
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