
System Operation: “Anatomy of a Day”



Sunday 22 May 2016: Overview of conditions

Overnight demand
comparable to

“seasonal normal”

Low wind all day

Moderate solar
generation



Lower minimum
demand

Wind output remains
low

Solar peak both
higher and later

Sunday 29 May 2016: Overview of conditions



Sunday 22 May 2016: Balancing Actions

“Quiet day”



Trades to manage voltage

Trades to manage inertia
and response

Sunday 29 May 2016: Balancing Actions



Balancing Mechanism
actions, mainly for voltage

Sunday 29 May 2016: Balancing Actions



Trading to turn down
generation to manage low

minimum demands

Sunday 29 May 2016: Balancing Actions



Balancing Mechanism actions
for Reserve and Response

Sunday 29 May 2016: Balancing Actions



Market length, driven by solar
generation

Sunday 29 May 2016: Balancing Actions



System Operation: “Between a RoCoF and a
hard place”



Examples of large credible losses



DINO-PENT: where is it?



DINO-PENT: where is it?

www.visitsnowdonia.info

http://www.thewalesmap.com/



DINO-PENT: “Electric Mountain”

Courtesy of
http://www.electricmountain.co.uk



DINO-PENT: credible faults

~

Unit 1

~

Unit 2

~

Unit 3

~

Unit 4

~

Unit 5

~

Unit 6

X220X120

D
IN

O
-P

E
N

T
1

to Pentir 400kV

D
IN

O
-P

E
N

T
2

to Pentir 400kV

Busbar 2 Busbar 3Busbar 1

560MW
loss



~

Unit 1

~

Unit 2

~

Unit 3

~

Unit 4

~

Unit 5

~

Unit 6

X220X120

D
IN

O
-P

E
N

T
1

to Pentir 400kV

D
IN

O
-P

E
N

T
2

to Pentir 400kV

Busbar 2 Busbar 3Busbar 1

560MW
loss

DINO-PENT: credible faults
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DINO-PENT: credible faults
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DINO-PENT: credible faults
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DINO-PENT: credible faults



DINO-PENT: impact of an outage
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DINO-PENT: impact of an outage
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DINO-PENT: impact of an outage
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DINO-PENT: impact of an outage



DINO-PENT: what’s the big deal?



DINO-PENT: what’s the big deal?

more HF
response & more

footroom

more LF
response & more

headroom



DINO-PENT: what’s the big deal?

560 MW Largest demand loss

0 MW <reference>

1120 MW Largest demand loss
DINO pumps

static HF response service 1

static HF response service 2DINO pumps



DINO-PENT: what’s the big deal?

0 MW <reference>

900 MW RoCoF trigger

-1260 MW Largest generation loss

1120 MW Largest demand loss
DINO pumps

static HF response service 1

G59 RoCoF conventional

G59 RoCoF wind

static HF response service 2
static HF response service 2



DINO-PENT: why the bigger deal now?



DINO-PENT: why the bigger deal now?



DINO-PENT: why the bigger deal now?



“So What?”



Evolution of trading activity



Evolution of trading activity



Evolution of trading activity



Evolution of trading activity



Where are we heading?



Response Requirements

“So What?” are we doing now

Enhanced Frequency Response



“So What?” will be doing in future



Please provide
feedback

via www.sli.do
#C021

box.futureofbalancingservices@nationalgrid.com


