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Need for seasonal storage

Key transition : P
challenges Longer periods of energy :
surplus or deficit o
LR 2
Power supply robustness s
under high VRE generation

4 Phase 4. The system experiences periods where 25~50%

e A e VRE makes up almost all generation

EiANE prden O e s Phase 3. VRE generation determines the operation

15~25%
Minor changes pattern of the system

p—— . _-

Key challenges by phase in moving to higher levels
of integrating variable renewables in power systems

[ World Energy Outlook 2018(IEA) ]
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- Phase in balancing responsibility
> Phase-out priofity of dispatch

Making renewables fit for the market...

NEW : Market
orientation

X

Old ; "produce
and forget”

2|
13X

.. and making the market fit for renewables

> Bring markets closer to real time: liquid and functioning
intraday and balancing markets
- RES able to participate in all markets, including redispatching

Forward market

Day-ahead market

Intra-day | market

Balancing market

years/months delivery-24 hours ~ gate closure aq) time

before delivery
Weather forecast
accurac

[ Electricity market in the EU — Facilitating the introduction of renewables ]
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o 52 w7 : (712 Base load + Peak load — (¥7) Flexible Backup

o AHAT : 2FHA AYAIAE WYshe F94 AU F0 Ba
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Renewables need flexible backup, not baseload

Estimated power demand over a week in 2012 and 2020, Germany
Source! Volker Quaschning, HTW Berlin

oo 1259 fe im0 2058

Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat

Conventional Renewables
l Pumped Storage Solar
l Coal and gas l Wind

I Nuclear | Biomass
I Hydro

Sun

[ energytransition.de ]
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