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Our most recent NOA process indicates constraint costs may continue to
rir se at an extreme rate, despite net

ESO balancing services costs, 12-month rolling (Em) Modelled constraint costs after NOA6 Optimal
Reinforcement (Ebn)
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With higher renewables penetration, the need for ESO redispatch has
markedly outgrown the residual balancer role envisaged at NETA

SO balancing as proportion of national demand? (%) vs renewable share of generation

A A rapid change in how and
100% where electricity is generated
has shifted the requirements
of the ESO.

A Undermining the residual role
envisaged at NETA inception,
the level of ESO activity has
i ncreased signi f

Increasingly wide variations in SO 25%
balancing requirement (~0 - 65%)...

80%
Q 20%

SO role is residual, mostly
repositioning market (~5%)

15%

Aéwith balancing
regularly exceeding 50% of
national demand

(BOAs +Trades) / National Demand (%)

Renewable share of generation mix (%)

..and increasing 1 . _
proportion of large A At times the GB system now
- interventions. operates close to central
s% dispatch (though under very
condensed timescales post-gate
iy g ¢ gl e i - iy b .. closure).

o%
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

1) ESO balancing actions shown as a heat map, with dar ker areas representingnati(]ﬂaw‘riad flr eqt



The single national price is creating perverse incentives for flexible

assets crucial to net zero

Interconnector flows under status quo national pricing

£15/MWh
Imports
under national
- Exacerbates
Constraint constraint
GB price
under
national:
£65/MWh
Expnrls\\
under national
Exacerbates France price:
constraint £70/MWh

Status quo market design is causing storage and
interconnector behaviour that aggravates grid constraints

Norway price:
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The single national price Is also creating inaccurate signals for
demand to respond
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These issues are arising because the wholesale market price Is
missing a key component: near real-time, dynamic, locational signals

AThe wholesale electricity price should reflect the full marginal cost of meeting demand
AAt a certain time
AAt a certain location

ASo long as the real time wholesale price cannot communicate the locational value of energy, both
generation and demand side assets will respond to inaccurate price signals

AThe consequence is a steep and accelerating rise in costs, as assets are dispatched inefficiently
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We have assessed three options for improving locational signals in

the GB electricity market

Weaker | ocational signals

Zonal ©pricing

Uniform price clears across entire market
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Options
Assessment

Nei ther nati onal nor zonal pricin
sol uti on t o-tiimef fdil csipeanttc hr e a |

Incremental reform to existing locational network charges cannot provide signals that reflect real-time system needs

A As an ex-ante capacity based charge, TNUoS cannot provide a short-run locational signal to market participants that reflects real-time
system needs

A BSUoS Taskforce (2019) assessed the feasibility of four potential options for BSUoS reform, concluding:

fthe implementation of each of these would not or could not provide a cost reflective and forward-looking signal that would drive efficient
and effective mar ket behaviouro

A Only a subset of the market is exposed to locational signals via BM bid / offer acceptances
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Nodal pricing would address critical issues in the current design, and
sets up an enduring foundation for net zero

Nodal pricing scored most highly against our assessment
criteria

Additionally, we believe it is the optimal solution for resolving
the critical operational issues we have identified
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We assessed two types ofdiD3 magptadic h
status quo) and centr al dcl osnpnait tcnme

The choice of Locational market design largely determines the choice of Dispatch mechanism:

National/ zonal pricing Nodal pricing
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Central dispatch with the option for self-commitment gives the System
Operator the tools and visibility needed to balance a highly volatile market

Central dispatch with the option for self-commitment

_ : e System Operator would have better information, greater
scored most highly against our assessment criteria

diversity of tools and more time to balance the system

ot | conammen | e Aln representati we hmarul et2s4um® Ossp rad
commimen: _ || Sebcommiment i giving it more time to balance the
ASOwoul d altcweess t o a wider diversity
with visibility of more assets and
T RA
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T N -
(5/ Level playing field for smaller assets & new entrants
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‘-‘35 ASingle counterparty for wholesale
= ‘./" GO’Q reduce administrative burden for r
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Nodal pricing: key | ¢ ]

1. Nodal pricing would incorporate congestion value into the
wholesale price, removing the need for constrained off payments

Status quo l Il lustrative nodal represe
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Nodal pricing: key benefits

2. By |
proi

lllustrative comparison of interconnector flows under status quo and nodal pricing
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Nodal pricing: key benefits

3. Nodal pricing would facilitate
signals that would help the deman

X

Nodal pricing would facilitaneededabyodaimhwnda
assets to respond effectively. This includes
signal s, for example hydr-ogtanilweetrondystnrise aa

Greater-dayt prnce wiatrh anodalls pri cinmg ewsel d hgr e :
Il ncentive on consumetros ttiomesshiofft gdreenaatnedst | oc al
reducing the peaking capacity requirements

Other fundamental demand-side enablers, including smart metering and time of use tariffs,
are already available (and must become universal to maximise potential).
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Key questions: investment

Our anal ys]| of
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Market Nodal Wind build Wind build Wind build
intro (1998- (pre-nodal) (post-nodal)
2020)

MISO 2005 26.3GW 1.7GW (6%)  24.7GW (94%)
CAISO 2009 5.5GW 1.3GW (24%)  4.2GW (76%)

~ Texas (ERCOT) wind capacity growth (2Q@0D19)
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