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Problem statement: Consulting

* A small system is vulnerable
* There are few generators — often based on few technologies and local market power

 To maintain flexibility is challenging to security of supply
« Meeting the green transition is a huge challenge

* Investments in new generation and transmission is challenging due to many reasons:

 Hard to make a business case for the individual projects — will almost always require some form of
governmental guarantees

» The national project (or business case) is too small to make it viable
* Weak national balance sheets makes it harder
* Higher risk “premiums” in the investment cases

» ... and smaller countries often end up being reliant on a bigger neighbour(s) for

system services at high costs

 Seen in Africa, South-Asia, South-east Europe, Central Asia, Caucasus etc
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Solution: Regional cooperation! Consulting

* This needs to be based on political support
« Governance is a key to keep a stable focus

* ... but solutions to be made by the ones who knows

* There are good examples of these bodies being established, but varying
success

» Some examples is being displayed in the next slides
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Legal and regulatory framework — 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 | 4 |
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Solution: Regional cooperation - SAPP Consulting

* Well-established (since 1995)
e Limited political influence

* Consensus-driven

* Owned by the National utilities

Executive Committee

* Should have more “own voice”

Source: SAPP website

* In forefront of African power pools
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Solution: Regional cooperation - EAPP Consulting

» Well-established (since 2005)
» Too much political influence

Council of ministers

Independent

Regulatory Board

« Consensus-driven, but hampered by

political issues in “all” discussions o
-

* Owned by the National utilities

Secretariat )
Market Operations (DAM,

Marketing & . IDM, future segments)
s
Finance Human

b Secretariat too Weak . v Resource &

Administration

Energy . .
C&S and Risk operations

Trading

(Market Market Management and
arke

Development

Environmental

development EAPP

Source: EAPP

* Are developing a market, looking for
coupling with SAPP
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Solution: Regional cooperation — European cooperation

DILECLOk

BOVED Ok YbbEWT

Assembly

41 CEOs
BOVHD Ok BEGNNYLOK2

» Started as a "bottom-up” cooperation
* Driven by regional initiatives Board_

members

VDNIVIZ LBYLIAE BOYED

Research,
Development &

System
Development
Committee
41 experts

Market
Committee

« After EU 39 energy package — top- | .2
down approach

Innovation
Committee
41 experts

Committee

41 experts 41 experts

ENTSO-E

‘ ACER
* Clear governance, but also complex Overviewo the regulation

many parties) comtlolooy o
irective e.g. Third Energy Package

* Has Strong p0||tlca| Support EU applicable law

N

T 1
Coreg
" & S a £
ﬁ -w W ‘ ) -r
National Regulatory PN )
Authorities in ‘ ' v w U ‘
NEMO geographies
Third Energy Package not NRAs regulate exchanges
formally transposed into accordingto CACM, whichisthe
Norwegian law, but the NVE's applicable law in all member states | 7 |
practice is supplemented by that have adopted the Third

CACM principles Energy Package
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Solution: Regional cooperation - PJM governance consutting

With a different market model, more
centrally managed

Board

ISO/RTO Board Subcommittee 1

Market Monitor Board
Subcommittee 2

Strong federal (and detailed) regulation

Stakeholder.Committees
. . . . Board
» Delivering good results in a different ) Subcommittee 3
. ’ anrnitt /) . .
environment from EU e 4 FERCorganisation |
‘ ’\‘;_ STAFF Source: FERC website
‘@ J
« 2-tier regulation (federal and state) 6 - e 1
[ J— 7\_ . ISO/RTO . State Committee/Commission
\—/ * | Board Committee w/ Stakeholders

Figure 2: A generic structure of RTO governance. Actual structures vary by RTO.
Source: Exeter Associates, for NESCOE.
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Key benefits of regional markets Consulting

Utilising the value of differences secures optimal use of resources and more stable prices and allows for better integration of RES

Nordic power production capabilities Connecting markets with differing production profiles provides stability to the system
Seasons
* Hydropower highly seasonal
m Hydro Hvdro * Wind power highly seasonal
Thermal 4 . Nuclelar neutral |
. + Fossil power neutra
= Wind Dry P
|
Nuclear Ther:na ! Hydrology i
nuciear Hydro. * Wetyear — more hydro production
= Other R Hydro * Dry year — less hydro production
hermal /
wi
Thermal / Low Thermal /
nuclear
Thermal/ reserves nuclear
wind Hydro
Hydro Hydro
Thermal /
nuclear
Thermal / Thermal /
wind Excess Thermal / nuclear
reserves Hydro Qclear
»w
Daily weather situation
* Wind power not flexible or storable Thermal/
+ All other sources flexible wind
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Key benefits of regional markets Consulting

Utilising the value of differences secures optimal use of resources and more stable prices and allows for better integration of RES

... and this can be the case in all regions (SAPP example)

Seasonally Situations

Reserves

‘ Complementary production

Hydr ‘ Increased security of supply

Thermal :
erma ‘ Cost synergies

| 10|
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Regional markets - the need for a flexible approach Consulting
Allowing for regional cooperation, but maintaining national control of the assets
M National Market Operator 1 Flexibility is needed in:
Market Participants - — ket desi llowing f luti f
Bidding Bids Bidding process N - Market design — allowing future evolution o
e )| ('E,::;:a“’” a(:!:ﬁ:;z:’:‘;::g markets
|l sttt -l I (- NEC N1
- Market Rules — easy access to markets to new
Create NEC
g — I;--» players
| - Market Platforms — managing changes in the
: Scheduling Prices i areas market framework
— e e Result et ' Flow i
P e esults ‘ e N P all ICs - Legacy contracts — respecting these
G = | . . ..
5 4 \EE A4 - Market opening — not a big bang where all join at
' oy | [ eamet
the same time
B B TSOs
~
ATC,,

interconnections

NEC NEC ; Country/region A
NM2 NM1

I:IOWaII ICs

ATC,, |(:s1\ Calculation of TC
v / = [N s ATCa” for all

National Market Operator n or
Single buyer or National utility
(no national market) )

Country/region B

Common/integrated

Euramnh

Create NEC Country/region C solution
=) —» >
NEC NM2 Country/region D
Results/Settlement Increased integration
= Prices | 11 |

all areas
Flow 4 ics
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Regional markets — providing higher security of supply Consulting

Example from Denmark — they rely on the well-integrated European regional market

NORWAY

50% VARIABLE RES-E IN 2020 (20% IN 2010) ... YET HIGH SECURITY OF SUPPLY
.. 0 .
DK renewables share of load, 2020 (load) Danes have electricity 99.9% of the time
8o 72% oW “E A
70% SWEDE
62% 62%
59%
60%
o am " 6% SKAGERRAK
40%
30% 25% 29%
20% \ Minutes of outage
10% 4% 4% = L per consumer per year
L L BRESUND (10-year average)
DK (35 TWh) DK West (22 Twh) DK East (13 TWh) 7 350
IRELAND
solar ®Wwind ®Variable Ren  © All Ren (incl. Biomass)
BORNHOLM 300
" Production mix in Denmark, TWh 100%
250
35
80%
o 200
2 60% VIKING LINK
W eemmaeT 150
5 L _e=TT == & 40% FInLAND
......
-
10 - 20% 100
5 AUSTRIA
0 0% VT —— IN OPERATION 50
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 OLLAND PLANNED
thermal wind solar {IH; LARGE OFFSHORE WIND Y
imports === share wind/solar

12 |
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Source: ENERG"JE

Common price 20% of time Common with Nordics 50% Common price with DE — 20% Own price —only 10%
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Regional markets — WB project on Introducing RES in SAPP Consulting

In SAPP, single buyer market models dominate, but Output with additional 400 MW of wind and 400 MW of solar power
these are evolving.

Zambian Hydro power plant

1600 -

Power exports and imports are mainly undertaken by

1400

the national power utilities, but IPPs are now able to

1200

export under the Namibian MSB market model.

1000

2 0 The modeling shows that there are a lot of untapped
GLOBAL WIND ATLAS : 600 possibilities, but to make this viable, access to the

Wind Pover Density 0 COUNTRY D RIS i 4 SAPP regional markets is vital

e o

Wind Measurement Stations

200 -
Unnamed area BeB6n
= Actual recorded Zambian hydro power
Cents Simulated Zambian hydro power
Addr 2 bia ° | I I : T
Aug 02 Aug 03 Aug 04 Aug 05 Aug 06 Aug 07 Aug 08
Time (HH:MM) 2019
Data for 10% windiest areas & Plotdsta’ cwc fie
A 126Wm' @ 1015m/s
{elght: 100m»
Wind Power D... | Wind Roses | Wind Speed >
/

Wind Power Density @Height 100m

e i Interconnector flows Namibia-Zambia

0 (A ® 0
% of windiest areas

e B .. o ' ‘ ... and this is now happening in Namibia (and
1nom - ’ Y ! ( P
-2‘60&-346 1664381 wl&WAHr);)\!\PMVMD/MHAMU\:E%'A‘&M @_m— ESHAP i "J\)RTEX 1400

Zambi
The Namibian electricity market design — the MSB ambia)

1200

model — appears to offer the most flexibility for

1000

renewable IPPs entering the market.

MW
@
8

400 | N
200 - -
Actual recorded Zambian hydro power
Simulated Zambian hydro power
° I I I T T
Aug 02 Aug 03 Aug 04 Aug 05 Aug 06 Aug 07 Aug 08

Time (HH:MM) 2019 | 13 |




Different types of regional markets:
Multinational Standardized Regional Bilateral Trading

Producer
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» Willingness to
trade regionally

» Preliminary ATC,
wheeling charge and
losses information

W Poverfow » Bilateral » Counterparty discovery
confract
B Money flow management » Registered regional

. Information
and data flow

contracts information
as needed

.
L
-

Power

» Wheeling charge
payments (based on
contract structure)*

Regional
Market
Operator

» Preliminary ATC for
regional trades

» Monetary
transactions
based on the
contract

Y v

» Willingness to
trade regionally

» Preliminary ATC,
wheeling charge and
losses information

» Counterparty discovery

Consumer

Power

|
|
I
I
¥

y

Wheeling
(if required)

» Wheeling charge
payments (based on
contract structure)*

I S

| 14 |
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Different types of regional markets:
Multilateral regional market

Market Participants (selling)

A A a b
. » Willingness to trade 1 .
> tNr:(t;;:Qal » Settlement regionally (bilateral) > Settlement and Clearing
of National . Power
trades » Residual volumes i
. 1 » Wheeling charae » Results and/or
» Bilateral contract » National Ing eharg Counterparty discovery
P q management results collection (if agreed) d (bilateral)
Bl Power flow » Orders for the DAM » Information on regional
and IDM contracts
. Money flow
. ) . » Wheeling charge
. Information National Residual volumes Reglonal distribution Wheeling (if
—- » »
and data flow SISCIENCEN —— > Market - » > reqj&'g? (i

Operator
(if existing)

Results and S&C

Operator
(Bilateral,

organized
markets, CCP)

» ATC information

» Willingness to trade
regionally (bilateral)

r W'y

» Settlement and Clearing

» Monetary
transactions » National » Settlement » Residual volumes
based on the trades of National : Power
contract trades » Wheeling charge » Results and/or
» National collection (if agreed) Counterparty discovery
results » Orders for the DAM (bilateral)

and IDM

Market Participants (buying)

| 15|
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Different types of regional markets: Consulting
Fully integrated regional market

Market Participants (selling)

F W Y 1;

» Wheeling charge » Settlement and Clearing

collection
» Willingness to trade ) Power
) regionally (bilateral) » Results and/or
» Bilateral contract Counterparty discovery
management » All volumes traded (bilateral)
Power flow through the regional ¥ ) )
market » Information on regional

contracts

Money flow
» Wheeling charge

i Information Regional distributior: k
and data flow Market > >

Operator » ATC information
(Bilateral,
organized
markets, CCP)

Wheeling

' W'Y

» Wheeling charge

» Monetary collection » Settlement and Clearing
transactions
based on the » Willingness to trade Power
contract regionally (bilateral) » Results and/or
» All volumes traded Cgunterparty discovery
(bilateral)

through the regional
\ A J market

Market Participants (buying)
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Hans-Arild Bredesen
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