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Disclaimer

This report has been prepared by FTI Consulting LLP (“FTI”) for the National Energy System Operator as part of a Research and Development Collaboration Agreement entitled “Quantitative Assessment of
Self and Central Scheduling” under the terms of the Agreement dated 315t October 2024 (the “Contract”).

This report has been prepared solely for the benefit of the National Energy System Operator in connection with this project and relevant results can be disseminated through the industry (as defined under
the relevant terms of the Contract), but no other party is entitled to rely on it for any purpose whatsoever.

This report is not to be referred to or quoted, in whole or in part, in any registration statement, prospectus, public filing, loan agreement, or other agreement or any other document, or used in any legal,
arbitral or regulatory proceedings without the prior written approval of FTI. FTl accepts no liability or duty of care to any person (except to the National Energy System Operator under the relevant terms of
the Contract) for the content of the report. Accordingly, FTI disclaims all responsibility for the consequences of any person acting or refraining to act in reliance on the report or for any decisions made or not
made which are based upon such report.

The report contains information obtained or derived from a variety of sources. FTI does not accept any responsibility for verifying or establishing the reliability of those sources or verifying the information so
provided.

Nothing in this material constitutes investment, legal, accounting or tax advice, or a representation that any investment or strategy is suitable or appropriate to the recipient’s individual circumstances, or
otherwise constitutes a personal recommendation.

No representation or warranty of any kind (whether express or implied) is given by FTI to any person as to the accuracy, completeness, reliability or adequacy of the report or of the information provided
therein.

The report is based on information available to FTI at the time of writing of the report and does not take into account any new information which becomes known to us after the date of the report. We
accept no responsibility for updating the report or informing any recipient of the report of any such new information.

All copyright and other proprietary rights in the report remain the property of FTl and all rights are reserved.

Copyright Notice
© 2024 FTI Consulting LLP. All rights reserved.
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NESO has commissioned FTI to assess the merits of central vs. self-scheduling
and how this may interact with other reforms (e.g. zonal pricing, BM reforms)

Introduction

Project workstreams

m As part of the ‘Dispatch” workstream in DESNZ’s Review of Market
Arrangements (“REMA”), NESO has completed a ‘Case for Change’
which identified potential benefits to taking a more centralised
approach to scheduling of resources for energy and ancillary
services.!

m NESO has since engaged FTI to assess the merits of centralised
dispatch compared to self-dispatch under the current national market
design as well as how this may interact with other key potential
market reforms on locational pricing and improvements to the
Balancing Mechanism (“BM”).2

m An overview of the core workstreams of this project are set out on
the right side.

This presentation

m This presentation summarises our methodology and key assumptions
for the main workstream (#1). It is structured as follows:

m Overview of the approach (Slides 4-6)

m Key modelling assumptions (Slides 7-10)

m Modelling of forecast errors (Slides 11-13)

m Payment flows under self-scheduling (DA and post-DA) (Slides 14-15)

m Payment flows under central scheduling (DA and post-DA) (Slides 16-19)

m Overall cost-benefit assessment (Slides 20-21)

Sources: (1) NESO, , July 2024. (2) DESNZ,
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Self-scheduling

with an Augmented ATA
BM under a national
wholesale market

Impact of central vs.
self-scheduling *
under a zonal xf‘%
wholesale market o

, May 2024.

How does consideration of Tx constraints |
at DA stage affect wholesale prices and !
consumer/system cost outcomes?

What is more valuable: solving Tx
constraints at DA or allowing the market
to solve net GB imbalances closer to
delivery?

To what extent could amendments to BM
methodology reduce redispatch costs
(but possibly not volumes)?

How does the case for central scheduling
change under a zonal wholesale design
compared to national design?


https://www.nationalgrideso.com/document/323001/download
https://assets.publishing.service.gov.uk/media/65ef6694133c220011cd37cd/review-electricity-market-arrangements-second-consultation-document.pdf

Overview of approach
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We will assess wholesale and BM outcomes across the three quantitative

workstreams using five model set-ups
Impact of augmenting status
o quo BM design LIA

[ |

Model N1C : N1S Status quo : N2S Z1C Z1S
} I
: . .
Market design National I National : National, with Zonal Zonal
: : augmented BM
I
Central (i.e. accounts ' SO 2 :
Scheduling? e I account for Tx 1 Self Central Self
for Tx constraints) I :
| constraints) :
R s scheduled . ' : : ' . . . :
eso'urce 2 Shadow nodal price I National price 1 National price Shadow nodal price Zonal price
relative to I :
I I
R National price at DA, . . i ,
esourees : g . : National WS/ID ' National WS/ID Zonal price at DA, zonal .
compensated based national cash-out price { i I fice cash-out price post gate  Zonal WS/ID price
on post gate closure I P : P closure
I
i Intraday trading : Intraday trading
Day-ahead forecast Imbalance resolved in | resolves GB 1 resolves GB Imbalance resolved in Intraday trading resolves GB
error3 BM : aggregate I aggregate BM aggregate imbalance
1 imbalance : imbalance
I I
Transmission . I . . . .
. Predominantly DA ; Resolved in BM ' Resolved in BM Predominantly DA Resolved in BM
constraints resolved at | I
L e ' \ J
Y p‘f’g Y
o Impact of central vs self- ~ @ Impact of central vs self-
scheduling under national :_ scheduling under zonal %
{ Y ) v
. Workstream @ Impact of zonal design on the *
merits of central vs self-scheduling %

Notes: (1) The key difference in the modelling of self vs central scheduling lies in the consideration of transmission constraints in the wholes_ale market schedule (all network constraints are 5
considered under central scheduling while prices can be national or zonal). We do not model difference in portfolio (self-scheduling) vs unit-based bidding (central scheduling) or bidding formats.
(2) Core and sensitivity interconnector scheduling methodology under central is yet to be finalised with NESO. (3) We assume that all forecast error is resolved pre-gate closure under self-scheduling.
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We will examine perceived trade-offs between intraday balancing under self-
scheduling and resolving Tx constraints at day-ahead under central scheduling

Under the modelled representation of self-scheduling, the market solves forecast error-driven supply and demand imbalances via intraday trading, while
thermal constraints are assumed to be resolved by NESO after gate closure. In the modelled representation of central scheduling, we assume that NESO
solves thermal constraints in the DA central schedule, but imbalances are not resolved until closer to delivery.

Simplified modelling
assumptions

Self-scheduling -

Day-ahead

DA schedule ignores Tx constraints

...with market clearing based on
imperfect forecasts of demand and
RES output

= Change in RES/load
forecasts lead to
imbalances. GB imbalances
are assumed to be

.

Post-Gate Closure

ESO adjusts schedule for
transmission constraints through
the pay-as-bid BM.

Central scheduling -

.

Legend

DA schedule determined in-line
with Tx constraints

Schedule at DA considers the
thermal limits of the transmission
network but clears based on
imperfect forecasts of demand and
RES output (these errors are
identical to the self-scheduling
above).

Assumption: No intraday market
under central scheduling to resolve

imbalances
N

Conservative modelling assumption
that likely overestimates the burden
to the SO of resolving forecast errors
under central. Other centrally
scheduled markets (e.g. in Italy) have
different forms of intraday trading.

Scheduling Transmission introduced Imbalance introduced

Notes: (1) We assume ‘perfect balancing’ under self-scheduling, such that all forecast errors are resolved prior to gate closure. This is a simplification that enables us to isolate the role of the market
balancing under self-scheduling relative to central scheduling (i.e. for both market designs we ignore any further imbalance created in the final hour before delivery).

.

>

Imperfect anticipation of the
pattern of generation and demand
at day-ahead creates imbalances
and some new Tx constraints (but
fewer than under self).

ESO continues to adjust schedule
for transmission constraints
through the pay-as-bid BM.
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The model is calibrated to FES 2022 Leading the Way, with key assumptions
updated to align with market developments and DESNZ REMA modelling

Key proposed assumptions for quantitative assessment

GB scenario

Europe scenario

Interconnectors

Commodity prices

Modelled years

Climate year (“CY”)

Transmission network

AN

SN
L~ |

FES 2022 LTW

FES 22 EU CT

Aligned with DESNZ REMA modelling

Oil, gas and coal aligned with DESNZ 2023 assumptions.

Others are forward prices as of Q2 2024.

2030, 2035, 2040

CY2013 (agreed with NESO)

HND + NOA7 Refresh (contemporaneous with FES22)
Zonal boundaries aligned with DESNZ REMA modelling
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‘Baseline’ BM assumptions are the same for self and central scheduling, with
key cost assumptions aligned to NESO estimates

Cost to NESO Cost to NESO Baseline BM pricing assumptions have been
Technology Bid (constrained off) Offer (constrained on) developed based on NESO methodology
Fossil fuel h - Fuel cost - carbon cost Sffﬁc; -ZaF:JbeoI;czs(;ts: < Baseline percentage offer uplift for thermal units is
B estimated by comparing historic offer prices of gas
ROCs renewables A ROCs (theoretical so no price generators with their historic SRMCs (data provided
| assumed) by NESO).!
\
Merchant renewables /i~ £0 Offer uplift
\ CFD strike price — Offer Cost of reversing interconnector flows from their WS
CfD renewables ’i“ Wholesale price i - CfD strike price position is driven by the expected marginal generator
— in the connected country that is required to increase
Batteries/Other storage - Price Paid J I;; + Price Received? output in response. NESO has provided estimated
P f reversal costs per MW out to 2035 (we extend the
Cost of reversing Cost of reversing flow per MW cost for 2035 to 2040).
Biomass - SRMC Sgﬁc; || + SRMC
, T T | We introduce a skip rate (aligned to a range of
. £0 (but bid ly cl i i . . .
Hydro (run-of-river) ‘__ afiefm;rsh:‘?]:;;?r (theorzt;cszzlr:,zdr;o price internal and external metrics, provided by NESO), to a
_ subset of assets in the baseline BM by fixing a
proportion of their output to their day-ahead
outcome.
Hydrogen (H2P) Hz
No participation
DSR ﬂ BM actions are priced the same under self and
central scheduling... but the volumes and units called

B current NESO BM methodology

Note: (1) This offer uplift is calculated by comparing historic offer prices of gas generators with their historic SRMCs (provided by NESO). It is intended to reflect uplifts in the BM offer price on
top of the SRMC, which includes other costs, such as start costs and the uplift due to the nature of the pay-as-bid market of the BM. Since we are estimating this uplift over the SRMC based on
historical data, it could include the effect of market power, if this has been an issue historically in the BM.
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We will also run an ‘Augmented BM’ sensitivity for self-scheduling with
cheaper thermal use, reduced unit skipping and broader technology access

Cost to NESO Cost to NESO Augmented BM
Technology Bid (constrained off) _Offer (constrained on) __
, @
Fossil fuel h - Fuel cost - carbon cost Off.er + Fuel cost + m
uplift carbon cost |
_ \ (theoretical so no price W.e propose to shon the impact (.)f.a range of reduced
> ROCs renewables /l ROCs assumed) uplifts, representing improved efficiency of activation of
_g 9 —— @ thermal units in the Augmented BM.
3 Merchant renewables /i“ £0 Offer uplift e
<=
=)
o \ i ice — Offer
3l CfD renewables n~ CfD strike price . - CfD strike price
(@) | Wholesale price uplift
ok
£ Batteries/Other storage - Price Paid Off?r + Price Received?
S uplift Remove all unit skipping in the Augmented BM.
)
Cost of reversing Cost of reversing flow
Q
(%)
(T
Il Biomass - SRMC Offer + SRMC 9
uplift
Hydro (run-of-river) ‘— £0f(but bidshonly clear (theoretical so no price Allow waste, H2P and DSR participation. Waste is mid-
e. —_ = after merchant RES) .—=.W I merit, while H2 is used ahead of unabated gas (but with
Off imi i .
. _SRMC up“?c; + SRMC | limited fuel available across the year)
I .°C.’. I = The Augmented BM is intended to illustrate the
| & E -SRMC Ofﬁ; +SRMC : impact that BM design improvements could have
2 uplt : under self-scheduling (e.g. ID balancing reserve,
< (theoretical so no price Activation price assumed to l wider access for resources).
L assumed) be same as at DA = Our proposed alterations for the Augmented BM
- L below focus on prices (uplifts) and volumes (range
Nuclear A No participation of technologies) as proxies for possible future BM

- Current NESO BM methodology Augmented BM augmentations.
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We introduce forecast errors, calibrated from NESO data, to assess the cost of
solving ID forecast changes under central compared to ID trading under self

Self-schedule is assumed to resolve the imbalance created by these

Energy imbalances occur across GB primarily due to RES and
forecast changes ‘intraday’ pre-gate closure

demand mis-forecasting

= NESO has provided the following data on DA to GC forecast errors: : i
i. For wind, NESO DA forecast and FPN by wind farm; i : ‘
ii. For demand, national aggregate imbalance and a sample L ? >
of GSP-level forecast errors; Day-ahead Gate closure T

iii. For solar, NESO DA forecast and Sheffield Solar PV
outturn for a subset of DNO regions.!
=  Wind forecast errors are the most significant, followed by solar
and demand.
=  To examine the merits of central vs self-scheduling, we introduce
three sources of forecast error into the model between DA and
gate closure: wind, solar and demand at the GSP level, as

= Under self-scheduling, the net aggregate GB imbalance is modelled
as being resolved via ‘intraday’ trading (i.e. pre-gate closure)...

= _.butthe impact on final balancing costs is uncertain. The final
schedule at gate closure may still not be technically feasible and
‘intraday’ trading to solve the net GB imbalance may alleviate or
exacerbate thermal constraints.

H 2
illustrated below. Central schedule is assumed to resolve the imbalance created by
Illustrative nodal imbalances created by RES/load DA forecast error these forecast changes post-gate closure

@ Post-gate closure

— ' —>
.

Day-ahead Gate closure

= Under central scheduling, forecast errors by generators lead to units
receiving/paying a cash-out for changes in position in real time...

Node 1 imbalance:

Wind capacity factor: Node 2 imbalance:

Wind capacity factor: -5pp

+5pp = ..while the remaining residual nodal imbalances are modelled as
Demand: +4pp solved through constraint management actions at additional cost to
Demand: -7pp NESO.

= This additional cost is an important consideration when assessing the
potential benefits of central scheduling.

Notes: (1) Sheffield Solar is a research group with a long-standing collaboration with NESO measuring national and regional solar outturn. (2) The day-ahead schedule clears with an imperfect
visibility of RES and load patterns under both market designs. We introduce revised (improved) forecasts between day-ahead and gate closure, solved via intraday trading under self-scheduling and
post-gate closure under central scheduling. We assume that all forecast errors are resolved pre-gate closure under self-scheduling.
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Wind forecast error significantly outweighs load error, with the impact on post
gate closure costs determined by the location and direction of the error

Selected GSP wind error histograms (% of capacity)

Sample node 1 Sample node 2

Wind error calculated as
(FPN-DA forecast)/Capacity
at each GSP. Errors are
mapped directly to the
GSPs in our model

7

-75% -50% -25% 0% 25% 50%
error (% of total GSP capacity)

75% 100% -75% —50% —25% 0% 25% 50% 5%

error (% of total GSP capacity)

Distribution of forecast errors for sample of ‘demand-dominated’
nodes (% of peak demand)

= NESO provided a sample of
forecast errors for 11 ‘demand-
dominated’ nodes (i.e. nodes with
minimal embedded generation)
for March-Sept 2024.

= We formed a distribution of these
GSP-level errors...

= ..and sample this distribution
(clustered regionally) to apply

errors to the GSPs in our model.
—40% -30% -20% -10% 0% 0% 20% 30% 40%

error (% of peak demand)

Our demand error distribution is
constructed from c.78,000 data
points

Total daily wind imbalance, North Scotland and East
Anglia, May 2030 (GW)

Net long
(more available 401
energy in RT)

s North Scotland
B East Anglia

Regional errors in
different directions

Net short o © Iy S 2 N
(less available 1@1'“‘" » @Y 5 .@11'“‘" o 5
energy in RT) Total daily demand imbalance, North Scotland and East
Anglia, May 2030 (GW)

Net long
(less demand 4
. mm Morth Scotland
n RT) 3 m East Anglia
2
1
g0
l .
-2 Demand errors ~10x
Net short -3 smaller in absolute terms
(more demand  ~* " than wind . - " >
. tjy C’r“ C,y‘i g,' t).' t,y tjy t’.
in RT) 191,1.'0 1@19 1&1'0 1&1.0 1&1&- 1@1,0 1&1,0 ﬁﬂ,e.

Size and direction of historical forecast errors vary significantly across
settlement periods and regions.

For example, as shown above, demand and wind imbalances can act in the
same or opposite directions in North Scotland and East Anglia, with no
discernible pattern.

Cost impact of the imbalance in each period depends on the location, e.g.
higher wind in Scotland may increase constraint costs, while lower demand
elsewhere in England could reduce costs. 13



Self-scheduling: payment flows at DA and
post-DA stages
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Under self-scheduling, forecast errors are resolved by market participants in
‘intraday’ wholesale markets; post-gate closure actions resolve Tx constraints only

Simplified self-scheduled market with forecast uncertainty at day-ahead

market
>
Day-ahead Gate closure H T
Model S1 Model S2 Model S3
Unconstrained wholesale Unconstrained wholesale Constrained Redispatch (BM) run %
market run with imperfect market run Resolves thermal constraints only
forecast Resolves net GB aggregate
Finds DA self-schedule and imbalance (but schedule still Post-gate closure run
wholesale price may not be physically feasible) assumed to resolve Tx

constraints only; all
costs are constraint
management.!

Constraint management costs

Day-ahead wholesale costs

m Day-ahead wholesale
market clears ignoring Tx
constraints...

Intraday wholesale costs

m Changeinload and
generation in intraday
markets pays/receives the
intraday wholesale price...

m Constraint management
costs under self-scheduling
solved in the usual way
with pay-as-bid unit CfD top-ups paid on
bidding in the BM final output

m All forecast errors are
assumed to have been
resolved by market
participants before
constraint management

rocess begins
Scheduling Transmission introduced Imbalance introduced P 8

m ..and based on imperfect
forecasts of demand and
RES output

m ..which is primarily
influenced by the ‘post-
day-ahead forecast error’
change in RES output

15



Central scheduling: payment flows at DA
and post-DA stages
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Under central scheduling Tx constraints are resolved at DA, with forecast errors

resolved post-gate closure; constraint costs are reduced, but other costs arise

Simplified centrally-scheduled market with forecast uncertainty at day-ahead

Wholesale
market

Post-gate closure run
Post-Gate Closure resolves imbalances
and Tx constraints

> caused by the imperfect

Day-ahead Gate closure H T .
anticipation of the
Model C1 % Model C2 n pattern of generation
«fji=i=
Constrained nodal Constrained Redispatch \. z and demand at day-
wholesale run with (BM) run ahead (in turn driven by

Resol dal imbal the forecast error);
esolves noaalimbaiances imbalance generates

Finds DA central schedule and any resulting (minor) cash-out payments,
wholesale price thermal constraints real-time transfers, and

imperfect forecast

constraint management
costs

Payments are required when
the DA Central outcome differs
from DA Self...

...and when the RT Central
outcome differs from DA Central

Constraint management costs CfD top-ups paid on

final output

Real-time transfers and cash-out
payments are required under
central scheduling in place of !

intraday trading (see Slide 19). >

Cash-out payments

Day-ahead ‘make whole’ transfer
payments

Day-ahead ‘make whole’
transfer payments discussed
further on Slide 18

Scheduling Transmission introduced Imbalance introduced

Notes: (1) We assume ‘perfect balancing’ under self-scheduling, such that all forecast errors are resolved prior to gate closure. This is a simplification that enables us to isolate the role of the
market balancing under self-scheduling relative to central scheduling. (2) This is a policy choice agreed with NESO for the purposes of the quantitative assessment.

Day-ahead wholesale costs i

17
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Assets are compensated when they are worse off at day-ahead under central

scheduling compared to self-scheduling

Wholesale price = €20/MWh§/ Cost recovery %

There is a mismatch between the prices determined by the SRMC = €5o/MWhE
central schedule, and the price with which generators are
compensated... A Self-schedule  Central schedule
I o
o | 100 wa Generator receives top-up to
Schedule leads Unconstrained | Shadow nodal I recover costs above DA WS price:
to... national I price I + €(50-20)/MWh*100MW =
wholesale price : : €3,000
Compensation Unconstrained : Unconstrained :
based on... national I national I
wholesale price ! wholesale price | omMmw
I . |
I UEECE % >
Day-ahead Day-ahead
Due to this mismatch between shadow nodal scheduling and Self Central
national compensation, some generators require ‘make ) N . .
whole’ transfer payments: Wholesale price = €10/MWh 2  Firm access rights  qgf®

SRMC = €5/MWh &
% Cost recovery:

Self-schedule Central schedule

O Asset is centrally scheduled, but the unconstrained

national price does not cover their SRMC
o To ensure they are not loss making, compensation = x """"""""""""""" Ge::e;gtgr/r&i[e\;xijl:)ohjltvsrf?zstz)o

(SRMC — national price)*generation 100 MW (10-5) -

f Firm access rights:
A CfD generator would

O Asset is not centrally scheduled, but would have been x receive (CfD strike

under self-scheduling (less prevalent with zonal pricing) 60 MW price*40MW) for the fall in
o Firm access rights require the asset to be compensated generation under central DA

the equivalent profit as if it were scheduled. _

" . . ] Day-ahead
We have agreed with NESO to model firm Daysa:‘fead 2’3:"27
. . e
access rights for all units 18
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We have developed three ‘rules’ for allocating the post-gate closure costs that

arise from day-ahead forecast errors under central scheduling

Cash-out payments Constraint costs

Rule #2: h i
LIS EPem (AT AL i I Rule #3: If a forecast error does not lead

Rule #1: If a change in generator output or load at a GSP output that is not a result of its . . .
Y ., . . to a change in a unit’s output, it instead
is caused by a unit’s own forecast error, it receives or own forecast error should be T A U S
pays a cash-out payment priced as a NESO BM action, pay pay

L . associated mis-forecast?!
resulting in constraint costs

DA Central Forecast DA Central DA Central Forecast
Tech: @ Tech: Tech:
vs self : error: vs self : vs self : error:

Over-forecast: -20MW Under-forecast: +20MW Over-forecast: -25MW
, felf-schedule Central schedule Pelf—schedule Central schedule A Self-schedule Central schedule Self-schedule Central schedule
120 MW i
120 wa ...l:'tutRc_)rnly has 75MW available
100 MW 100 MW 100 MW 100 MW 4 100 Mw|  inRT, so must repay some
-------------------------------------------- : % .
Generator
e Generator receives ‘make
80 MW , recelvesa , whole’ transfer 75MW |
make whole
; at DA based on |
Generator pays the real-time Generator receives the transfer at DA... womMw | 100MW of \/
price (e.g 20MW *€X/MWh) real-time price output... x ............
for over-forecast (e.g 20MW *€Y/MWHh) for _..and receives additional 40MW 40 MW
under-forecast BM payments to increase
1 output post-gate closure
Day-ahead Day-ahead Redispatch Day-ahead Day-ahead Redispatch Day-ahead Day-ahead Redispatch Day-ahead Day-ahead Redispatch
Self Central Central Self Central Central Self Central Central Self Central Central
As the self-scheduling model assumes no forecast errors post- BM revenues are not offset against DA -
GC, and the imbalance profiles are the same under self and transfers (otherwise units would internalise | ~-but real-time transfers and cash-out
central scheduling, we use the self-scheduling intraday price as the lost transfer in their BM bid/offer payments should first repay any ‘make
o . 7 B 2
a proxy for the RT cash-out price under central. pricing)... whole’ transfers received at day-ahead.

Note: (1) This mechanism for payment/re-payment of real-time transfers would rely on the ability of NESO to effectively measure the ‘true’ final output that each unit could have provided. (2) In
practice, this exposes generators to relatively little risk from over- or under-forecasting at DA, meaning we implicitly assume that additional incentives through, for example, a best endeavours
licence obligation, are placed on generators to accurately forecast available output at DA.

™
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Overall cost-benefit assessment of central
vs self-scheduling
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The quantitative assessment will capture a range of consumer and producer
impacts of central scheduling to estimate net GB socioeconomic welfare

articipants in

Day-ahead
wholesale costs
are unchanged
between the
modelled
central and self-
schedules

Under central scheduling Tx constraints are resolved at DA, with forecast errors
resolved post-gate closure; constraint costs are reduced, but other costs arise

ﬁ F T
CONSULTING

. G CICERYIN .. = WS1 will test the case for central scheduling

under the current national wholesale market

wholesale
market Deyshes “ m |
oarabe < O T

design

) rr—
Model S1 Model s2 Model 53
€ e u(
imper Resoles themol consiraints only

lllustrative breakdown of consumer and producer impacts of a move to central scheduling

= WS2 will repeat this assessment, but with an
Augmented BM in the self-scheduled model

that reduces constraint costs

= WS3 will test how the case for central
scheduling changes under a zonal wholesale
market design compared to a national design

Benefit to consumers of central
scheduling relative to self-scheduling

Aggregate costs in Consumer impacts
self of central

...but incurs alternative
costs when resolving Tx
constraints (at DA and
RT) and forecast errors

Central avoids
the ID WS costs
and constraint
costs incurred

o under self... _

Intraday Constraint Intra-GB Transfer Cash out Central CcfD Net
wholesale costs congestion  payments payments balancing payments consumer
costs benefits

Intraday Real-time Day ahead Real-time

Transfer Cash out cfD Producer Total GB
payments payments payments surplus socioeconomic

Im
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