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What are we trying to achieve?

Combining the short term goals with a long term strategy is the most important

(c) http://toten-troll.no
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A market reform is a process and not a project

.... And it needs South Africans to be agile — support common market reform as well as individual strategies

National market reform (what is it?)
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Market Operator
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Bilateral trading (unreqgulated...)
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Legal and regulatory framework for a market reform -
Scope, laws provisions

POLITICAL DECISION
MARKET BASED

electricity supply
structure shall be market -
based
(thus not vertically
integrated)

demarcation between part of electricity supply structure
exposed to competition and natural monopoly (infrastructure)

ENERGY ACT
COMPETITION
definition of envisioned NATURAL MONOPOLY
competition in the sector, establishment of
roles, responsibilities and new departments within Energy regulatory authority
a legal foundation of the existing authorities
reform
regulation of regulation of terms
monitoring business of reference
competition premises, structure, arrangement and
market surveillance rate of return, facilitation of
commitments etc. competition

Financial Supervisory
Ministry/Parliament Authority and Energy Regulatory Authority
Competition Authority
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How to meet the new market requirements

.... But this is not the only path...

Characteristics | Monopoly | Single Buyer | Wholesale Retail Competition
Competition

Definition Monopoly  Competition in Competition in Competition in
at all levels Generation Generation Generation

Competing No Yes Yes Yes

Generators

Choice for No No Yes Yes

retailers

Choice for No No No Yes

consumers

Increasing trend from monopoly towards fully competitive markets presents new requirements

Bredesen
Consulting




You need a long term strategy to succeed

An example from Turkey

Law No:
3096

Private sector
is allowed to
operate in
generation,
transmission
and distributio

Bredesen
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ENERGY MARKET

REGULATORY AUTHORITY

BOT Law
(No: 3996)

. Strategy
Electricity Document
Market Law
BO Law
(No :4283) \

EMRA  Financial

Settlement
Communique

Electricity Market Reform

Renewable REL Amendment
Energy Law (REL) (No: 6094)
No:5346 %
(No:5346) Start: F-BSR 100% Fully
- Liberalization
Application

Start of Disco  start of 52 small
Privatizations HEPPs

Privatization

Advanced Day
Ahead Market,
Collateral
Mechanism

Start: T-BSR
Application
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You need a Market reform team -
to guarantee a holistic design

Defining the necessary qualification of the team. The
minimum requirements include: political skills to ensure the political
support is maintained, legal and regulatory experience (ideally both
internationally and nationally) to discuss and develop the governance
model; economic and market expertise to design the transitory and
future market design; as well as detailed technical knowledge of the
current South African power sector from both generation, transmission
and distribution point of view. International experiences indicate that
this team should be 4-6 people.

Defining the mandate and tasks of the team. The mandate
shall cover who is the sponsor of this team politically, what are the
required reporting, mandate and budget to procure the required
consulting services. What is imperative is that this team will lead the
overall market reform and thereby be the guarantor that the various
projects meet the overall objectives. This would mean that the team
will be established for several years to follow the market reform and
its project implementations.

Bredesen . Source: Nord Pool Consulting | 7 |
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Generic best practice on Market Structure

Competitive Wholesale Electricity Market Structure

Consulting
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The starting point
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Liberalization of Energy Markets

Before

Generation

I

Transmission

Distribution

Retail

Customer

Vertically Integrated Utility

After
Generation Generation Generation Generation
Company Company Company Company |
Transmission
T e e e | S
|
Distribution Distribution Distribution
Company Company I Company
Retail Retail Retail Retail Retail | Retail
Company Company Company | Company Companyi Company
| 1 e | =
Customer

The best practice

Market
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Overview of the electricity value chain
DSOs and retailers play an important role in the value chain

£ S

Vi "
Power
Market
Production Transmission &

» Power production * Transmission system operators » Exchange for trading of
(TSOs) build and operate the electricity with physical delivery

* Mix of wind, solar, hydro,CHPs, national high voltage grids

nuclear and thermal » Services usually include
+ Distribution system operators trading, clearing and settlement
(DSOs) build and operate the

local distribution networks * Large consumers often buy

directly from exchanges

Bredesen
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Brokers, traders Consumer
& retailers —
e )
% Enterprise
Resell power to retail and d
commercial end-customers Power-intensive
Own the customer relationship industry
Both independent sellers and
integrated companies exist
Source: Nord Pool Consulting | 9 |




Unbundling needs Independent regulators and proper

governance

The question of «independent Regulators»

» TSOs and DSOs must be regulated (not in
competition on a given territory)

» Example: EU law asks for Regulators «
independent from any other public or private
entity »

» Necessary in Europe because of many state-
owned utilities (conflict of interest for several
governments)

— The same for South Africa!

Bredesen
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Legislation/
Energy Act

Ministry
Provisions/ instructions

Regulator
Guidelines

l

PX—T50—
Market Participants

Operational Agreements

________

Market Code

A

* Objectives, principles
* Organise infrastructure
* Licensing issues

* Responsibilities of key companies

* Economic regulation of monopolies
* Manage licenses

* Overall market rules

* Executive body of rules and provisions

* Supervise the market

* Interfere in procedures that do not perform
* Supervise operational procedures

* Manage disputes

* Operational procedures and rules for power

trade and system operation

* Activities based on overall principles defined

by legislation, Ministry and Regulator

|10




There is always a balance to be found...

Between competitive market with few limitations and a constrained real-time operation of the power system

The economist wants: The engineers wants:

- Market representation of the
underlying physical power system

- Representative trading areas with
with physical constraints

- Liquid markets

- Large trading area with no/few
physical constraints

- Standardised products

- Large number of competing
buyers and sellers

- No differentiation between the
different buyers and sellers

- Customized products for the

physical needs
Deep knowledge of the sellers
and buyers capabilities

The power market concept needs to take this in account in all market timeframes

Bredesen
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What are we trying to achieve in a market reform?

At a high level it is easy...

To Produce or not to Produce Market Principle
Euro/MWh
1 Water values and
predicted oil,
coal prices

Market price

Save for
later!

Produce
now!

4= Optimal
0 production

Production Consumption

[ ) The fuel value is the opportunity cost of producing now compared }

with producing in the future? Price

Bredesen | 12 |
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The stepwise market implementation

Virtuous circle of market liquidity and transparency
Main targets:

1. Economic-driven price signals

Market Market
2. Regain trust in the system .L‘S#;S;‘eys irrle(iirzie?l;iég
3. Support the energy transition and the
technology disruption
Market Trading and
moving towards unbundled, cost- becomes more s et

transparent increase

reflective tariffs to better reflect electricity
services

.. while increasing security of supply and reduce load
shedding

BPEdESEn Consulting Source: Nord Pool Consulting | 13 | .



International best practices for a market reform

STEPWISE —is a key word

Volume

In all aspects of market reforms, stepwise is equally important:

» New market designs

N

Historical consumption level

» Market restructuring
» Market opening to new participants

» ... we don’t want California all over again

» What went wrong there?
— Nothing wrong with high-level design, but:
— Big bang implementation
— Nobody understood why, how and what

— Mix of free and regulated market with really bad outcome

Bredesen
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Volume that has to
be purchased in
the market

Year 1 Year 2 Year 3 Year 4 Year 5



This is also true.... You have to take the time

No thanks!
We are
' too busy
| }

///7L .’/ﬁ

3%
|Consulting | 15 | .
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A Market Driven by Planning

The electricity market is driven by planning where the total assets and
commitments must be balanced for every hour.

> A buyer needs to estimate how much energy needed to meet customer demand for
the next delivery day and the price to pay for this electricity volume.

» The seller as the owner of power plants needs to decide how much he can deliver
and at what price.

> This has to be done based on the current market and electricity situation with a view
to the company's short- and long-term strategy.

Bredesen
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The current South African power market design

There Is an internal market within Eskom — but what will be the future?

Bredesen
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The new “free” market - (Financial) OTC market??

Financial OTC market

)
Standardized products /ﬁ\

(year, month, week ++)

Sell Order Common trading screen Buy order Municipality
///l Enterprise

IPP (“free”)

|

Standardized bilateral contract Power-intensive
industry
“»
(L

£

Bredesen . Either as a physical bilateral flow, or through the RSA market | 18 | .
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The European target model contains several power market
segments for different purposes - a holistic design

TSO

Electricity Markets System Operation

Long-term markets Power Exchange Physical Markets Real-Time System Balancing Imbalance Settlement
Regime
R (I\/_IlarkeTIOperator) Day Ahead (DAM) Intraday (IDM) Balancing Market System Operation - g
E(')g:g?tsong e » Physical Contracts » Physical Contracts > Physical > Physical 4 gcet\i/cl)at}ltéogr? dor’;:fggggllesd
»  CiDs and Financial » Asgets production  » te\ézl out d_e\{latllons Contracts Contracts SRR U
}  Hedging and Trading balance is achieved and revised system services based on their actions
plans/forecasts (Market Operator)

: Fe BRP’s initial BRP’s balance is Frequency Financial
Future prices are “fixed b lanes & saizad control

Reference price

Reference price

Y I
Self-balancing of Balance Responsible Parties (BRPS) ‘ Operational Responsibility of TSO

1-10years 24 hours Intraday Operation day Intrahour 1+ month

Physical delivery

Bredesen . Source: Nord Pool Consulting | 19 |
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Regional markets - will it provide affordable prices?

ACER has recently done an in-depth study of the impact of the EIM in light of the events the last period

Case: Cross-border trade delivers substantial benefits and mitigates price volatility

To estimate the benefits from cross-border electricity trading in Europe in 2021, ACER asked the European
MEMOs to conduct an analysis for 2021. [t compared actual 2021 market resulis (historical' scenario) with
a scenario where all cross-border capacifies were set to zero (the "zero scenano’, implying no electricity
frade across Member State borders)®. The difference in welfare benefit between the historical and the zero
scenano (zes Figure 11) is a proxy for the yearly welfare benefits cumently obtained from cross-border
frade in day-ahead markets. The benefits of cross-border elecinicity trading amounted to around 34 billion
Euros in 2021 (source: ACER based on NEMOs). More than one third of these benefits comespond fo the
last quarter of 2021, when power prices were at their highest.

Figure 11: Estimated monthly welfare benehis (Billien EUR) from cross-berder elestricity
trade in 2021

Eillion EL

Source; ACER basad on NEMOS™ simulalions.

In addifion to the considerable savings associated with the current level of market integration, the analysis
shows that thig integration alzo reduces significanthy price volatility. Figure 12 displays the differences in
average price volatility between the two scenanios. It shows that price volatility would have been congider-
ably higher (around seven times as high) if national markets were isolated.

Figure 12: Price volatility (EUR/MWHh ) in integrated and isolated electricity markets im the EU
in 2021

Ii-\'.. I ]

Sowce: ACER based on NEMOs simulalions.

Volagity was esfimated by vsing the Standant dewiation of gay-ahead whnlesale prices. The standard deviation was calcwated per
bidoing zane for the whole year, then averaged ouf across e EL.

“Overall, in 2021, cross-border trade delivered an estimated

34 billion Euros
of benefits while helping to smoothen price volatility.”

BPEdESE“ Source: ACER, 29.04.2022: Final Assessment of the EU Wholesale Electricity Market Design, | 20 |
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https://extranet.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER's%20Final%20Assessment%20of%20the%20EU%20Wholesale%20Electricity%20Market%20Design.pdf

And another issue — The Power system structure is
changing 180°

Global Drivers Bottom-up Revolution

*  From Central to Decentral

climate
+ From KWh to Services
« From Analogue to Digital

*  From Fossil to Renewable

« From Manual to Machine Learning

Environment

NEW ELECTRICITY MARKET DESIGN: A FAIR DEAL FOR CONSUMERS

Bredesen .
Source: NODES company presentation | 2 1 |
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The changing role of the DSO in the future

Conventional scenario

: : : : -» Unidirectional
O A flow of electricity
- \§/ \?2/ - Nc_> smart
m N RN grid/homes
=>» Limited share
of renewables
Large—s;ale ——» Transmission ——  Local distribution —_—
generation

. Local storage W_ '
P e. “-Ha%@
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m Emerging scenario f

oad/back =» Emergence of DERs -
Baseload/backup =» Renewable generation technologies on h — ”j —
distribution and transmissaion networks '” il Iil@@

=» Local battery storage deployment Local generation
=» Smart homes and smart grids '\ ................................... ‘
BFEdESED Source: IRENA (2019), Innovation landscape brief: Future role of distribution system operators, International Renewable Energy Agency, Abu Dhabi. | 22 |
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New approaches - Flexibility markets

Markets for local flexibility

» Have been discussed for many years — meet mostly technical
and regulatory barriers

» CEP sets new requirements for DSOs

» Designed to better identify and resolve local (e.g. DSO) grid
constraints

» Use greater spatial resolution and new approaches for market
clearing

» Use capacity (€/MW) and energy (€/MWh) payments

Bredesen
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Develops advanced AC OPF models for
DSOs to better predict grid constraints

N1~
I Vi

one network for Europe

Develops market model exposing
flexibility to all DSOs & TSOs utilizing
existing intraday market platform

| 23]




New approaches - Flexibility markets continued

Open issues

4
4
4

What spatial granularity to choose
How to integrate DSOs/TSOs and manage balance responsibility of aggregators

How to address interaction between flexibility markets (locally) and adjacent
(e.g. intraday) markets

Lack of resources and competency (and incentives) at DSOs

Requires more interaction between TSOs and DSOs — both nationally and
(potentially) internationally

Currently, flexibility markets are unregulated

Bredesen
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New approaches - Flexibility markets examples

HOME  SONIREC UNGLEX  TRADES  NOOESADMN NBDES 2 e ®

NEDES

e 050: Western Power Distribution
Grid Area: Western Power Distribution v . .
i TSO-DSO coordination and
o5 Vattentl Edssuton DSO activation of flexibility assets in
M0  Grid Area: Vattenfall Eldistibution Norra v

st Actve the medium and low voltage

Ds0: Vattenfall Eldistribution DSO g ri d
[l  Grid Area: Vattenfall Eldistribution Sodra v
Status: Active

050: Ellevio DSO
[0  Grid Area: Ellevio City v
Status: Active

MAHT SENJA

& Arva

D50: Agder Energi Nett

[0 rid Area: Agder Energi Nett v E
Status: Active 0
A '
050: Arva
[0 Grid Area: Arva v b VIO $ s wrimeie
Status: Active
" NOR
0s0: Glitre Energl Nett k,_) FLEX

[0  6rid Area: Glitre Energl Nett 1 v
Status: Active agderenergl GLITRG Statnelt

A

Ds0: Glitre Energi Nett

(I  Grid Area: Glitre Energi Nett 2 v
status: Active IntraFlex
23 warTER P
DS0: Glitre Energi Nett L T
B I"Ed( [0 Grid Area: Glitre Energi Nett 3 v + | 2 5 |

Status: Active
Source: NODES




New approaches - Flexibility markets examples

—~, NOR
(. FLEX

NODES market data:
YTD 2021

103,3 MWh
1473 trades

Flexibility price range

100-30 000 NOK/MWh

IntraFlex

Jan-Mar 21

2 276,4 MWh

Flexibility price range

200 - 5 000 SEK/MWh

TSO temporary subscription
246-244 SEK/MWh

NODES market data:
Phase 1 & 2

800 MWh
>1 400 trades

Flexibility price range
1-360 GBP/MWh

Average price

276 GBP/MWh

Bredesen _ | 126
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WPD - Intraflex - the scope of the market

Bredesen
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SUPPLIER

AGGREGATOR
FSP
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Scope of project

PROSUMER

Source: NODES | 27 | .



New approaches — Retail markets

Digitization of retail markets EUR/MWh
Tesla Model 3
. . . 05-02-2021 Oslo
» Hourly (or lower resolution) metering allowing for 00-01 | 4557 @,
more control and access to real-time data L
02 -03 42,24 Ikke hjemme: 76% (283 km)
. . . . 03 - 04 51,20
» Smart load steering (e.g. smart charging) in low-priced 04-05 | 4150
hours during the night e
. . . . 07 - 08 1]‘{;.55
» Retailer would charge/heat in PHO4 and avoids using 08-09 | 20002
power in PHO9 ?21? :z;.i
. . . . . 1 -12 GQ,IBB
» Price signals somewhat diluted due to grid tariffs (no 218 | 6448
incentive compatibility) RN
14 -15 6492
15 - 16 64,23
16 - 17 5747
17 - 18 89,22 Lading hjemme i november:
» More active consumer role — the role of the prosumer 18-19 7208
B s

21-22 49,89
22 - 23 4849
23-00 43,58 Meem

Bredesen
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New approaches - Grid tariffs

New methods for calculating income framework for

DSOs proposed by NRAs 100

The DSOs needs to be allowed to move away from a
“copperplate” view of their role to a more active

market-based procurement of flexibility instead of ‘ ©
"just building hardware”

One solution being tried: Proposed higher fixed fee
and lower variable fee (€/kWh)

Aim is to better reflect cost structure of grid
companies (high CAPEX/low OPEX)

f

Cost recovery in Europe by Compass Lexecon

The whole key: getting access to (local) flexibility
through market-based solutions incentivizing all

potential providers through proper pricing regimes. (2016)

Bredesen
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Tariff structure

* Share of fixed/capacity costs in the
distribution tanff:
m > 80%
B 50% - 80%
30% - 50%
< 30%
Note Average on af type of custome s, It oasts &

significant dscrepancy between different kand of
CUSIDMErS (residental, Ndustrals)

* Structure of connection charges
@ Shallow connection
charges
Deep connection charges

Note: Some countnes aliow for both shadow and deep
connection charges depending on the type of customers

For those courtnes we show both symbols

* Spatial and temporal tanff (for either or both

households and industrials)
Q Geographic heterogeneity

Time of use tanft




For local flex markets - The key is the DSO

The main requirements from DSO is to understand and adapt to this new world (and have regulatory support)
for the details / implementation on national level:

DSO needs incentives to buy flexibility in the national regulations: TOTEX vs CAPEX

Market-based solutions — this is the “only” way to attract local flexibility — the providers of flexibility needs to
see “the money” in providing these services

Interoperability to other markets (DA, ID, mFFR etc) — this is the way forward to also increase liquidity and
also allow any imbalance to be solved by the correct party in the correct market

TSO-DSO coordination (green/red light) — currently some of the problems are emerging from no cooperation
between the network operators — they need to work together!

Attributes for flexibility objects (grid location etc) — the location is important (and getting more and more
important) — location is the key!

Flexibility register and aggregation — all parties needs to have access to common registries of the assets —
but now at a lower level

Bredesen
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Words of wisdom
(my favorite market reform quote):

If you can’t fly, then run,

if you can’t run, then walk,

if you can’t walk, then crawil,
but whatever you do,

you have to keep moving forward.
— Martin Luther King Jr.

Bredesen
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Thank you!

Bredesen
Consulting | 32] .



Profile — Hans-Arild Bredesen
Hans-Arild has 25+ years of experience from international projects in the energy sector
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Hans-Arild Bredesen

CEO and Owner
Bredesen Consulting

Mobile: + 47 90 70 43 80
hans-arild.bredesen@bredesenconsulting.co

* BSc in Computer Science from Hggskolen | Jstfold,
Norway

¢ Involved in the electricity deregulation process since
1992.

e Technical project manager for the market systems at
Nord Pool

» Former CEO of Nord Pool Consulting

» Product manager for wholesale energy market
participant systems for the Nordic market.

» Wide international experience from key roles in the
development of strategies for trading, scheduling and
settlement systems for PXs and TSOs in Nordics, EU,
California, Ireland, China, India, Central and Southeast
Asia, Southern and Eastern Africa plus South-east
Europe (both regional and Vietnam and Philippines).

* Board member of NODES - the European marketplace
for local flexibility.

» Author of the book “Power to the People”

Bredesen|
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Southern African national market reforms

South Africa: Supporting mainly Eskom with their transition
into competitive entities + development of the new Market Code
Namibia: Supporting Nampower developing the MSB

Zambia: Market structure, design and rules for the Open
Access

Southern African Power Pool (SAPP)

Supporting SAPP since 2006 with market rules and regulations,
design and implementation of their regional market. Various
business development and capacity building

Eastern African Power Pool (EAPP)

Responsible for the recommended market design and capacity
building.

Implementing a Wholesale Market Opening for SEE
(South-East Europe)

Creating a regional market design, develop an action plan and
support ECRB, the NRAs and TSOs in the implementation of a
wholesale market in SEE.

Various market design and implementation projects for
Romania, Turkey, Albania, Bulgaria, Croatia, Georgia,
Moldova and Ukraine

Setting up a national power exchange for India (2006)

Development of market rules and regulations, design of the
market concept for a national Power Exchange in India.

Designing the Chinese national market

Supporting NEA with market design and market rules for a
national market in China including a lot of capacity building
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