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Operability Challenges anbhnovation
SOF 2015 Three Strategic Themes

nationalgrid

@ Services and Capabilities

It is essential that new system services are developed to access existing and
new capabilities from both synchronous and asynchronous generation

@ Whole System Solutions

Transmission and distribution companies must consider the whole system impact
of technologies and enable access to demand side resources

@ Increased Flexibility
The value of new system services, in particular flexibility, must be considered at
the design stage by manufacturers and developers for future revenue streams




Operability Challenges anbhnovation . ¢
Timeline of Operability Challenges naﬂonalgnd
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Operability Challenges and Innovation . .
National Grid SO Innovation Themes nationalgrid

Electricity
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Operablility Challenges anbhnovation . .
Examples of Ongoing Innovation Projects nationalgrid

A Following the SOF 2014 we identified 2 major innovation projects:
A Enhanced Frequency Control Capability Project (Non-Synch Generation)
A South East Smart Grid (Smart Grid)

A Other ongoing projects include:
A DIVIDE Voltage Dependent Load Behaviour (bemand)
A Control & Protection Challenges in Power Systems (Non-Synch Generation)
A PV Monitoring & Forecasting (Distributed Generation)
A Detection and Control of Inter Area Oscillations (Non-Synch Generation)



Operability Challenges and Innovation - ’
Support for Innovation Projects ﬂaTIOﬂa|grld

A As in other areas, innovation is key to meeting network challenges.

A We already work with many partners nationally and internationally (e.g.
DS3) on operability challenges and to identify innovation needs

A Innovation funding is available including our Network Innovation Allowance
(NIA) and the Network Innovation Competition (NIC)

A We 6d | i ke supporetadevelapnfutther innovation projects.
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Operability Challenges and Innovation ’
SOF 2015 Future Innovation Areas na’[iona|gr|d

SOF 2015 Strategy Fut | tion A SO Innovation
Recommendations uture innovation Areas Themes
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Operability Challenges anbhnovation | X
Smart Frequency Control Project nationalgrid

A Enhanced Frequency Control Capability Project
A Addresses key operability challenges.
A Fits with our SOF 2015 Recommendations
A Is a key part of our current innovation project portfolio.
A Will develop the frequency services that we are going to need.

A The project has been running for around 12 months and we are
starting to see tangible progress and outputs.



Network Innovation Competition:

Enhanced Frequency Control Capability, EFCC
(SMART Frequency Control)
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Technical Project Manager



Network Innovation Competition:

Enhanced Frequency Control Capability, EFCC
(SMART Frequency Control)




Frequency Limits

Generation Demand
/ 50.0 Normal operating frequency
b o/ g ,\ | 50.5 Upper statutory limit
Generation Demand 52.0 Generators tripping
49.5 Lower statutory limit
48.8 Demand disconnection starts
47.8 Demand disconnection
complete
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Reduction of System Inertia & Frequency

Containment
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Reduction of System Inertia & Cost of
Frequency Control

Balancing
Services
Methods




Enhanced Frequency Control Capability, EFCC

(SMART Frequency Control Project) mNIC‘
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Enhanced Frequency Control Capability, EFCC

(SMART Frequency Control Project)
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Enhanced Frequency Control Capability, EFCC

(SMART Frequency Control Project) WNIC‘
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Enhanced Frequency Control Capability, EFCC

(SMART Frequency Control Project)

SMART Frequency Control
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Wide-Area Frequency Control Scheme
Smart Frequency Control

Douglas Wilson & Sean Norris
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Technical Challenge



Reducing Inertia with Increasing Share of Wind

Large high wind NA S power flow
Major constraint Scotland-England

Inertia reducing, especially in Scotland
A Wind power - no inertia
A Interconnectors i no inertia

A Synchronous plant closed or constrained off

GE Control Scheme| 25 Feb 2016
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