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Characteristics of Power Systems — Why actions matter!
OECD vs. non-OECD

e.g. Germany, Spain, US

(some) developing & emerging economies

Stagnating demand

Highly meshed grid

Established markets (power ex.
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Mediocre RE resources

Strong demand growth

Weak distribution and transmission
system infrastructure and operation

Different institutional set-ups

Excellent RE resources
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Key reasons for grid integration measures

Cost laceiun cact radustinac far DEtachnalaniae = in manu cacac |
reductions Adequacy impacts (decreased utilization of conv. assets)

Grid-related impacts (RE resource rich-sites vs. load-centers)

Ambition « Balancing aspects (cycling of thermal generators; spinning
levels , reserve requirements)
e [...]
VRE - National spending on “RE promotion” (taxes, levies etc.)
properties close to zero, variable cost (iv) RE planning needs coordination

Carbon High potential to reduce carbon-intensity and address climate
savings change

Clear orientation on possible short-, medium and long-term

integration measures, including associated costs and benefits, needed
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VRE integration challenge: It‘s all about wind and solar!

Gross electricity generation of renewable energies 2000 - 2035
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2000 - 2014: AGEB (2015a); 2015 - 2035: own calculation on basis of BNetzA (2014)/BNetzA (2015b) * preliminary

Source: Agora Energiewende 2016

05.06.2017 Deep Dive Workshop Seite 6



I- \ ’ " ), issERetT oo Implemented by
german : T ) hLAET A 1=y oetsons cesatsanan
. 4 iir Internationale

cooperation
DEUTSCHE ZUSAMMENARBEIT

Main work packages in partner countries

Grids and VRE Integration

« Expansion of transmission and distribution grids
Grid integration studies
Assessments to increase system flexibility
Assessments for optimized operational routines
Utiliziation of grid services from VRE

Regulatory Measures and Markets

RE and Sector planning

Design of smart integration policies (FIT, Auction Hybrid)
De-Risking Investments

Coordination of sector players
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Different actors, questions, roles and perspectives

» Invest now or wait x,y,z months?
» Bidding strategies?
premiums '

» Or rather 30/70? What is optimal?

» What is my role in the future?

Development and delivery of Reaulators. Respon5|ble fo electr|C|ty

SSOMl > X % of Renewables by 2030 ? |

mediu S
s on
targets » FIT or Auctioning” N

frameworks

» How to integrate X MW of solar PV’?
» How do my operational routines

change?

Feasible Pathways for Renewable Energies need holistic perspective
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Thank you for your attention!

Frank Seidel (Frank.Seidel@qiz.de)
Climate Change, Rural Development and Infrastructure Division
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Large-Scale Grid Integration of
Renewable Energy in India

GOVERNMENT OF INDIA

MINISTRY OF POWER
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CALL FOR PAPERS
If you would like fo present a paper at the conference please visit our website:
Large-Scale werw regridintegrationindia.org
. . . . . Grid In’regroﬁo n of * Tosubmita paper, upload on abstract of maximum 3,000 characters (fres syle]
. batwaen 17 January & 31 March 2017
http://regridintegrationindia.org/ Renewable Energy . mri L
in Indiu = As the conference language is Engiish, ol abstracts have fo be written in English.

* Al parficipants are responsicle for paying their cwn fravel and hotel expenses.
« Conference admission is free.

6 - 8 SEPTEMBER 2017
NEW DELHI, INDIA = The Conf ional Forum to:

« Discuss fechnical and economic issues of the large-scale infegrafion of solar and

P ing he recent sin fransmission {ACand DC)
* Discuss worldwide project experiences
« Discuss innovative ideas andl present results from ongoing research
« Stimulate interdisciplinary thinking between renewalole energy and power frans-
mission and distibution indusiriss, as wel as universities

+ Igentify subjects requiing mere research afforts

The Government of India has set the very ambificus goal fo install 175 GW of
renewable energy generation capacity by 2022 Grid infegration thus becomes
a very critical challenge to successfully accomplish this target. This infernational
conferance aims to connect infamational experts and Indian stakeholders to jointly
discuss tha latest fechnological, regulatory and conceptual developments in fhis
feld.
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