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Elia Grid International 
as an International Pioneer 
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Rena Kuwahata ï  

 

  

2003 2006  Australian Energy Market Operator 

2007 2008    

2008 2017   System Integration of Renewables  

Å Energynautics: Thomas Ackermann 

Å Ecofys 

Å Elia Grid International  

2017      

 



Slide 3  Rena Kuwahata ï Elia Grid International ïKyoto University ï 04.2017  

Elia Grid International: Backed by two major grid operators  

50%  50%  

Brussels 

Berlin  

Dubai 

EGI offers consultancy and 
engineering services based 
on experiences from TSOs in 
Europe: 

ÁAdvisory services / 
Consultancy assignments 

ÁInsights into up-to-date 
developments in European 
market 

ÁWorkshops 
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Elia Grid International: international and industry experts working with 

external partnerships 

50%  50%  

Cross-border 
and 

TSO/DSO 
coordination 

50% 
penetration 
of variable 
renewables  

International and 
industry experts 
ÁSMA 
ÁYounicos 
ÁEcofys 
ÁAustralia / Italy etcé 
Partnerships 
ÁFraunhofer 
ÁPoyry 
ÁEridge 
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Elia Grid International: providing assistance in adapting to change 

50%  50%  

Cross-border 
and 

TSO/DSO 
coordination 

50% 
penetration 
of variable 
renewables  

International and 
industry experts 

Market development and regulatory framework 

System operations & grid development 

Strategical & Organisational advisory 

Asset Management 

Key Driver of Change: Energy Transition 

Market Reform & Renewable Energy Integration 

how to optimise with uncertainty from cross-border 

operation, renewables and unbundled market 

how to reorganise with unbundling from vertically 

integrated utility to TSO/ISO 

how to secure and optimise with uncertainty from cross-

border operation, renewables and unbundled market 

pros and cons of (past and future) European / German 

development compared to other markets 

Example services 
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German Balancing Mechanisms 
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1. Need for balancing due to changing power mix 

2. Mechanisms for balancing in Germany 

Å Short-term markets 

Å Imbalance settlements 

Å Balancing reserves 

3. Performance of the balancing mechanisms 

4. GCC and IGCC 

Overview of presentation 
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What are the core elements of German ĂEnergiewendeñ? 

Policy-driven structural changes in the German energy system: 

 

 

 

Phase out of nuclear energy production by 2022 

Dynamic Renewables development (EEG 2.0) 

Targets: 40-45% share of total electricity consumption until 2025, 80% until 2050 

Greenhouse gas reduction: Future of coal-fired generation in question 

Target: 40% CO2 reduction by 2020, 80-95% by 2050 

Energy efficiency: 50% increase of electricity efficiency by 2050 

Grid extension to transport renewable energy to the big industrial centres in  

Southern Germany 

Need for balancing due to changing power mix: German policy goals of 

Energiewende 

Source: 50Hertz 



Slide 9  Rena Kuwahata ï Elia Grid International ïKyoto University ï 04.2017  

Need for balancing due to changing power mix 

Peak demand 

Installed 

capacity 2016 

53% RE 

46% VRE 

Production in 

2016 

33% RE 

21% VRE 
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In March, Germany posted yet another wind power record, with production peaking at 

38.5 GW on March 18, just topping the of 38 GW on February 22. 

Changing power mix: example production in Germany in week 11 2017 

https://www.energy-charts.de 
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Renewables share of yearly electricity production in percentage: 

50Hertz is leading development 

0%

10%

20%

30%

40%

50%

60%

2008 2009 2010 2011 2012 2013 2014 2015

50Hertz reached 10% penetration prior to 2008, and 

close to 50% in 2015. 

https://www.energy-charts.de 

GERMANY 50Hertz 

Germany reached 10% penetration in 2004, and 32% 

in 2016. 

Source: 50Hertz 
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Volatile RES feed-in ï Wind Energy in 50Hertz  

Exact forecasts and an extremely flexible and a fast-reacting control system are 

essential to compensate fluctuations. 
Source: 50Hertz 
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Volatile RES feed-in ï Solar PV in 50Hertz 

Exact forecasts and an extremely flexible and quickly reacting control system 

are essential to compensate fluctuations. 
Source: 50Hertz 
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Å Stochastic imbalances: unplanned outages (plants and lines) and forecast errors (load and VRE) 

Å In Europe, primary reserve is not impacted by variable renewables 

Å Main driver for the need of balancing is forecast error of demand 

Å Increase of variable renewables increases supply-side forecast errors, and residual load ramps which are higher 

than traditional load ramps 

Å DE studies find that need for secondary and tertiary reserves increase with increasing variable renewables (VRE) 

Å reserves requirement will increase by 4-6% of the additional installed capacity of VRE 

Å improvements in forecast errors in the range of 30-60% will decrease the requirement by (2-4%) 

Å If imbalance prices are high, operational decisions (forecast quality, portfolio managements) will be made in a way that 

forecast errors and outage rates will be reduced. 

Å Deterministic imbalances: deviations between the discrete schedules and continuous physical deliverables (schedule 

leaps) 

Å Schedule leaps cause significant deterministic imbalances (up to 1500 MW based on 2011 data). 

 

Need for balancing due to changing power mix 
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Å HOWEVER: in DE, while VRE capacity has increased from 27 -> 78 GW since 2008, reserve 

requirement has reduced by 15% . Also reserves did not increase either in DK, ES & PT. Possible 

reasons for this: 

Å Improvement of wind and solar forecasts 

Å Improvement of load forecasts 

Å Reduced frequency of plant outages 

Å TSOs reduced security margins 

Å TSO cooperation in reserve sizing 

Å Improved intra-day market liquidity, allowing better portfolio management 

Variable renewables impact on reserves requirement 
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Å Balancing responsible parties (BRPs): market entities (utilities, sales companies, industrial 

consumers) that balance portfolio of generators and/or loads. Each physical connection point is 

associated with one BRP. Quarter-hourly1 schedules are submitted one day ahead (but can be 

adjusted one hour ahead of delivery). Deviations from these schedules are penalized. 

Å TSO: activate balancing power in balance area if the sum of BRP imbalances is non-zero. 

1. Determine capacity of reserves required ex ante 

2. Acquire capacity and determine price (capacity and/or energy) ex ante 

3. Activate balancing power and determine imbalance price (energy) in real-time 

4. Allocate costs (via imbalance price and/or grid fees) ex post 

Å Suppliers of balancing power: generators and consumers that meet prequalification criteria. 

Remunerated with capacity payment (EUR/MW per hour) and energy payment (EUR/MWh)  

Mechanisms for balancing: stakeholder roles and responsibilities 

1: half-hourly in France 
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Mechanisms for balancing: market setup in Germany 

Source: 50Hertz 



Slide 19  Rena Kuwahata ï Elia Grid International ïKyoto University ï 04.2017  

Performance of the balancing mechanisms: 

Electricity trading volumes  - short term markets 

Source: 50Hertz 
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Performance of the balancing mechanisms: imbalance power 

Source: 50Hertz 
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Mechanisms for balancing: categories of balancing reserves 

Source: 50Hertz 
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Mechanisms for balancing: categories of balancing reserves 

Primary Control Secondary Control Tertiary Control (Minute Reserve) 

Response time 30 secs, direct (continuous) 15 min or less, direct 15 min, direct or scheduled 

System UCTE UCTE and BA UCTE and BA 

Target variable Frequency  ACE and frequency Current and expected level of SC 

activation 

Activation Based on local frequency 

measurement 

Centralized (TSO); IT signal (AGC) Centralized (TSO); phone / IT signal 

Suppliers (typical) Synchronized generators (large 

consumers) 

Synchronized generators, stand-by 

hydro plants, large consumers 

Synchronized and fast-starting stand-

by generators, large consumers 

Reserved capacity 3000 MW in UCTE (600 MW in DE) Determine by TSO (2000 MW in DE) Determined by TSO (2500 MW in DE) 

Sizing method common European deterministic-static 

approach 

TSO decides 

DE static-probablistic 

TSO decides 

DE static-probablistic 

State-of-art suppliers in 

market 

5 MW batteries in DE 

30 MW Aluminium electrolysis 

10 MW CHP (DR) in DE Demand blocks in BE 

60 MW wind farms in DE 
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Performance of the balancing reserves market: number of suppliers  

Source: Lion Hirth, neon neue 

energieökonomik 
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SRL(Secondary Reserve) MRL(Tertiary reserve)  
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Enhancement of Balancing Power: prequalified balancing power service 

providers in 50Hertz region 

Source: 50Hertz 
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Å In 2015, the market for balancing power 

contracted further. Revenues totalled 

ú340m, 60% less than in 2009 and 25% 

less than in 2014. 

Å The markets for secondary and tertiary 

balancing (minute reserve) continue to 

decline. Primary balancing remains 

stable. 

Å Since 2009, revenue has declined by 

60% in secondary balancing ïand by 

80% in tertiary. 

Performance of the balancing reserves market: market size 

Neon analysis. Based on data from Bundesnetzagentur, Regelleistung.net, 

TSO websites. Power (capacity) payments only. 

Source: Lion Hirth, neon neue 

energieökonomik 
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The retail electricity price for 

households is about ú280 per MWh. 

Of this, ú0.38 (0.1%) pays for holding 

balancing reserves.  

Side note: comparison of market size 

Neon analysis. Based on data from Bundesnetzagentur, Regelleistung.net, 

TSO websites. Power (capacity) payments only. 

Source: Lion Hirth, neon neue 

energieökonomik 


