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| FELT A GREAT DISTURBANCE
IN THE NETWORK







Inertia

/1 na:fel/
noun

“a tendency to do nothing or to remain unchanged”




Inertia

/1 na:fel/
noun

“a property of matter by which it continues in its existing
state of rest or uniform motion in a straight line, unless
that state is changed by an external force”
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“Phase angle”
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“Vector”
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“Vector Shift”
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Loss of Mains:

What's the risk?




Evolution of the Generation Mix




Inertia vs. Demand




LoM: What is the risk?

RoCoF high / VS large
— Small system
— Islanded
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LoM: What is the risk?

RoCoF:
1,500 MW

Vector Shift:
1,200 MW




Loss of Mains:

Observations & Analysis
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LoM: Real-life events




LoM: Real-life events

17 Mar ‘16 12:27 Grain Bus Coupler 470
20 Mar ‘16 16:13  Grain — Kingsnorth 200
22 May ‘16 11:15 Langage — Landulph 380

07 Jun ‘16 17:04 Cowley — Leighton Buzzard — Sundon 145

21 May ‘17 18:20 Littlebrook Reserve Bar 200

08 Jun’17 16:47 Cottam — Eaton Socon — Rye House 240
10 July ‘17 14:19 Bramford — Sizewell 300
17 July ‘17 15:26 Kensal Green Reserve Bar 400
27 Dec ‘17 02:44 Hinckley Point — Melksham 205
16 Jan ‘18 14:28 Alverdiscott — Indian Queens — Taunton 290

18 Jan ‘18 04:59 Burwell — Walpole 315




LoM: Credible events

NE: any values to the top-feft of the diagonal y=x im the Bul would cause 3 RoCoF event
2,400
2,200
2,000
1,800
1,600
1,400

1,200

1,000

)
2
o
=
J
L
i
2
(7]
7]
(o]
|

800

600

400

200

e
A LI

£ A

RoCoF trigger (MW)




LoM: Credible events

NEB: any values to the top-left of the diagonal y=x implies the Bul would cause 3 RoCoF event
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LoM: Credible events

“Depending on the location and nature of a fault that may
trigger a VS event,

An example could be a fault that results in the loss of a

major generator or interconnector triggering a further loss
of distributed generation due to VS.”

Ofgem Decision: Distribution Code DC0079
Frequency Changes during Large Disturbances and their Impact on the Total System




Loss of Mains:

Risk mitigation




LoM: Risk mitigation




LoM: Risk mitigation - RoCoF

GCO0035 changing setting of all sites >5MW capacity
to 0.5Hz/s or 1.0Hz/s, measured over 500ms
(effective from 01 Aug 2014)
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LoM: Risk mitigation - Vector Shift

Sat 19 May 2018: Royal Wedding
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LoM: Risk mitigation - Vector Shift

1,400 MW

1,300 MW

RoCoF trigger
1,200 MW

=\/ector Shift risk
1,100 MW

1,000 MW
900 MW
800 MW

700 MW

600 MW

~220MW breach
15 additional units, 4.5GW footroom
£4.6m cost, ~£21/MWh BSUO0S premium
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LoM: Risk mitigation - Vector Shift

Reduce capacity at risk 1-in-12 year risk for 3+ years
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LoM: Risk mitigation - Vector Shift

Reduce capacity at risk tender for fault resilience capability




LoM: Risk mitigation - Vector Shift
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LoM: Risk mitigation - Vector Shift
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LoM: Risk mitigation

Reduce capacity at risk D-Code mod for remaining capacity

Covering both RoCoF and Vector Shift

Please engage with consultation
under Distribution Code governance




