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Welcome & Housekeeping

Planned fire drill at 10am

Toilets are located in the entry corridor to the conference suite

% Please keep you mobile phone on silent please

° You must be escorted around the building, just ask
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09:00 - 09:30 Welcome and System Operability Framework introduction
09:30 - 10:30 National and Regional trends and insights

10:30 — 10:50 Break

10:50 - 11:10 Voltage and frequency dependency

11:10 — 11:45 Real time event

11:45 - 12:05 Future of balancing services

12:05 - 12:15 Plan for afternoon

12:15-13:15 Lunch

13:15 - 15:30 Market stalls

14:30 — Tea & coffee
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Introduction | d

Graham Stein
Network Operability Manager
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Changing Generation & Demand




Future Energy Scenarios: nationalgrid
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Solar
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Future Energy Scenarios:
Storage

nationalgrid

12
[y /
= Initial strong growth
@
g ~
9 /
(&)
g 6 ——
Q2 /
S_E ﬁ
o
o)
@
o 2
)

0 T T T T T T T
2015 2020 2025 2030 2035 2040 2045 2050

——Two Degrees ——Slow Progression Steady State  ——Consumer Power



Future Energy Scenarios:
Interconnectors
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In 2017

Transmission System Demand

On Sat 25 Mar 2017 transmission system demand (ITSDO)in Great Britain was for the first time ever lower during the
afternoon than it was overnight due to high solar PV generation.

Great Britain goes without Coal Generation for 24 hours
Friday 21st April 2017 was the first 24-hour period since the 1880s where Great Britain went without coal-fired power stations.

@8 National Grid Control R... &

Follow
' @MNGControlRoom

#Solar has just broken another record in

Great Britain, providing 8.7 GW (24.3% of
demand)
5:08 am - 26 May 2017

National Grid Control Room @ @NGControlRoom - 25 Dec 2017

On Sunday #wind generated 35.1% of British electricity, more than gas 26.7%.

nuclear 23.4%, imports 8.1%, biomass 2.4%, hydro 1.8%, storage 1.0%, coal 0.6%.
solar 0.5%




In 2017
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National Grid Control R... &

@NGControlRoom e S

Low-carbon generation provided 45.4% of GB
electricity in 2017, with #carbonintensity
dropping to record lows and nearly halving
since 2013 carbonintensity.org.uk

The Decarbonisation of British Electricity

2017 was the ‘greenest year on recond in Great Hatam with the carbon intensity of electnicity dropping to record lows

Carbon Intensity
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In 2018, so far..

¥ At 11:.00am low-carbon sources were providing 59.8% of GB electricity (wind
21.8%, nuclear 18.8%, solar 14.7%, biomass 3.7%, hydro 0.8%), national demand

38.1 GW

@ Mational Grid Control Room @ @NGControlRoom - Feb 25

National Grid Control Room & @NGControlRoom - Mar 18 ~

@ Yesterday #wind generated 35.7% of British electricity, more than gas 20.3%,
nuclear 17.6%, coal 12.9%, imports 6.0%, biomass 4.1%. solar 1.8%, storage 0.8%,
hydro 0.6%, other 0.2%, national demand 858 GWh
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changed

2016
and before

2017
and future

Short reports released throughout the year

@ Dates are illustrative



2017 SOF Publications

Low Frequency Demand
Disconnection

The risk that the low frequency demand disconnection scheme is not effectiva is
incroasing due 10 a reduction in system nedia and increased penetration of distributed
generation. This the risk increase and we recommend thal the low
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Performance of Phase-Locked
Loop Based Converters

Monsynehionous genecators and HVDE converters rely on phasedocked laop In converters ko
e i react 1o e skeciricity network stalls, just a5 motorists rely on Sathay 1 see the route
normatian. We assessed the performance of phaseiocked loop bassd converlers in low system
sirengih scenarics, as observed in our SO, towards the end of nexl decade, We have found an
ncreasing risk of comvensr instabiity. The timing and impact of Mis fsk nesds further
exploration. Netional Gid wishes 1o work with manurammm develepers and any ciher
interested pertiea to further explore the fisk of comverter ingtabiin

Executive Summary
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