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Short Term (0-2 Years):

Need for capabilities which are already available both technically and commercially or
immediate requirement for code changes.

Medium Term (2-5 years).

Need for services from new connections, use of existing investment processes, work
on new code changes, highlight immediate innovation needs and influence future
design.

Long Term (5+ Years):

Need to secure long term capability, influence new connections, ensure more
innovative solutions are developed (e.g. NIA/NIC projects), carry out R&D, significant
specification & capability requirements, strategy development.
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What matters most?
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System inertia — a measure of how strong the system is in response to

transient changes

System inertia has a direct effect on:
» Rate of Change of Frequency (RoCoF)
* Frequency containment and response requirement

=  System stability
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You lose half your audience
every time you use an
equation!



The lower the system inertia -> the higher of rate of change of frequency and vice versa
The higher the size of loss-> the higher the rate of change of frequency and vice versa

Hrota=HstHp+Heg

AMWloss
RoCoF— f —>< fo X
HTotal

Hoio - TOtal System Inertia

Hg :Inertia from Transmission Generation
H; :Inertia from Demand

Heg :Inertia from Embedded Generation
fo: nominal frequency (50Hz)

AMW!loss: size of loss
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= Slow Progression

= Consumer Power No Progression

» The reduction of system inertia increases the
response requirement -> 30-40% extra by 2020

» Having sufficient volume of response from
“conventional” sources will become
challenging

* In some scenarios none of the system
response requirement can be provided by
synchronous plants 14
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Voltage Management

* High volts has evolved from a regional challenge to a national issue.
e Large volume of embedded solar generation offsets transmission MW and
substantially increases transmission Mvar requirements.

Reactive Requirements

e 2.86Gvar of new reactors installed between now and 2017.
e Across all scenarios additional 4.8Gvar by 2025, 14Gvar by 2035.

Whole System Solutions

 Transmission options alone are not sustainable, efficient or effective
against these projections.
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Transmission Demand (MW)

Minimum Demand by Scenario

Year
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Installed Capacity of Consumer Power Gone Green
Embedded Generation

Installed Capacity (MW) 2015/16

1,000+
950-1,000
900-950
850-900
800-850
750-800
700-750
650-700

2035/36

No Progression Slow Progression

600-650
550-600
500-550
450-500
400-450
350-400
300-350
250-300
200-250
150-200
100-150
50-100
0-50




Cost to Constrain MW for Mvar Provision
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Black Start Strategy and Providers

e Reduction in thermal plant driving review of future strategy
e Potential role for interconnectors and aggregated distributed generation

Changing System Requirements

e Greater electrical distances between generation and load
* Increasing network energisation challenge

Increased Demand Side Significance
e Certainty of load blocks

e Protection of distributed generation




Percentage of Generation Mix

Decline in flexible thermal plant in merit at minimum demand
periods will restrict black start plant availability in future years.

Current Year Consumer Power 2025 Consumer Power 2035

B Thermal Other Wind B Nuclear m HVDC
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 Continue to develop commercial appraisal methodology:
— Multiple-service approach
— Dependencies
— Consultation with the industry (early 2016)

e Extend technical assessments to economic assessment

e Workshop on New System Services Contracting
(30th November)



e 30t November at National Grid HQ in Warwick

EELESLEIES Arrival, Registration and Coffee

D ERLELES \Welcome and Brief Overview of the Day
EOELERLRFLIEE SOF in the Context of Electricity Network Capability
Future Energy Scenarios (FES) 2015 Updates
System Operability Framework 2015

Industry Perspectives on Key Themes of SOF 2015

ePELESERL] Y Break (Business Lunch) and General Q&A

m Contracting for New Services Workshop

FEHEER DB Next Steps and Future Engagement




Thank you for your attention!

To provide further views on the themes discussed,
please email:
box.transmission.sof@nationalgrid.com




