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‘The’ Electricity Market...
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...Is a set of multiple markets
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Energy Markets

Main Job: Ensure cost efficient usage of existing plant capacities

thereby setting investment incentives (for those relying
on market revenues)

Design: DA and ID usually auction based (time constraint)

£MWh Preis: 38,9100 £ MWh  Volumen: 32.811 MWh

either as exchange

(simple bids,

many EU markets)

or pool (complex bids, ==

many US markets) g
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A look back and forward
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...and expectations change over time!
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Intra-Day
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Balancing Markets

Main Job: Ensure availability of available capacity for short term
system stability (responsibility of System Operator)

Design: way too many...

Often split in an provision price (for the ‘stand-by’
service) and an energy price (for the actual call-up)

Pay-as-bid and uniform pricing rules
Timing varies greatly (often weekly and daily)
Symmetric and positive/negative bidding structures

- Energy and balancing are coupled via ‘opportunity costs’
(going on one market limits your activity on the other)

w
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Pick Your

Market Design

Power market characteristics

Balancing power market characteristics

Anetion characteristics

Balancing Provision

vRES share Latest possible FCR FRR RR Pricing Scoring
2014)' trading option® ic) ic) rule rule
PB: s w- PB&EB; +; w;
Austria 7.3% 30min e ; m.-0.; Mo-Fr Bam- PaB lowest PBs
m.-o.; 1x168h; IMW
8pm, rest; SMW
TP: =2 m, PB&EB; = m; PB&EB; =: y;
Belgium 9.2% Smin .2 base. peak, m.-0.; base, peak, n/a.; base, peak. PaB SP
offpeak; IMW offpeak: SMW offpeak; SMW
Czech o . PB:s:d: PB: = d: PB:s: d: .
Republic 4% Day-chead nfa; 24x1h: n/a p: 24x1h; wa m.-0.; 24x1h; n'a ur lowest PBs
UP (DK 1),
Denmark 0 . PB: = d; PB;s:m; PB&EB; =: d;
(DK 1/DK2) 7% ©0min nia; 6xah; 0,3MW P 24x1h; 0.3MW n/a; 24x1h; TOMW P;‘ngp na
o . provided by TP: /e n/a; TP; =; n/e;
Fstonia 87% 60min russian TSO m.-0. 24x1h; SMW wa; 24x1h; SMW Pal3 n'a
. o . na:s; n/a; EB; = n/a o T
Finland 1.4% 60min war, 24x1h; 1MW p: 24x1h: 10MW non-existent up na
- compulsory, compulsory, TP: =1 y:
¢ % y /e
France 36% 30min regulated prices regulated prices m.-o.; n/a; 10MW Pats va
PB&EB: =; w;
y . PB:s; w; e PB&EB; =; d
p 20 LWL o Mol _ = d; . . ¢
Germany 18.2% 30min -0 1x168h: IMW m.-o.; Mo Fr Ranl1 m-0.: 6xdh: SMW PaB lowest PBs
8pm, rest; SMW
: PB: & nv/a; PB&EB: = n/a; PB&EB; £: n/a; = =
; 9% LCH s x na; L& nfa; y /
Hungary 1.9% 120min n/a; 24x1h; n/a m.-0.; 24x1h; m.-0.; 24x1h; n/a Pats na | m b al an C e P r I C I n
Iceland 0.0% Day-ahead s w; TP 5w, TP 2w, up lowest TPs
° Y m.-o0.: 24x1h; IMW m.-0.; 24x1h; IMW m.-0.: 24x1h; IMW ) ) °
: . compulsory, El B EB:s: d: B
% 5
Taly 13.1% 250min regulated prices p: 24x1h; IMW m.-0.; 24x1h; IMW PaB wa B mmetric/ Settlement
) : i < e Country Pricing based on Mechanism Y
Latvia 2.1% 60min provided by manua: nla; £; n/; non-existent nia n/a asymmetric time unit
russian TSO m.-0.; 24x1h; na - : i
Lithuania 13.7% 60min provided by manual: TP nia; d: TP: n/a: d; up lowest TPs Austria Total costs One-price - 15 min.
' russian 15O m.-0.; 24x1h; SMW | m.-0.; 24x1 Belgium Marginal prices Two-price Symmetric 15 min.
the PB: s w; PB&EB: = dfy; PB&EB; = dy; PaB & lowest PBs Two-price
Netherlands 0.4% Smin m.-0; IXI68h: IMW | me-o.; wia; AMW m.-o.; wa; 20MW UP (FCR), na (produ;::tion)
‘ i PB; s/ diw; PB&EB; =, w; Denmark Marginal prices Symmetric 15 min
o, -existe ) p . .
Norway 2.0% 60min i 24x1h: 1MW p: s, IMW non-existent up n'a rg P One-price Y
Poland 6.0% 180min P B e B = . up sp (consumption)
LR "’ i e, 285, wa m.-0.; 22X 7h; 0/e France Marginal prices Two-price Symmetric 30 min.
g0, s compulsory, PB; = PB&EB; £; d; | - . .
Portugal 279% 195min no conpensation p. 24x1h; w/a m.-0.; 24x1h; n/a ur lowest PBs Germany Total costs One-price 15 min.
: e d: d: One-price
Romania 18.4% 90min compulsory, TP; =; d; . = d up lowest TPs p
1o compensation m.-o.; 24x1h; n/a m.-o.; 24x1h: i/a ital M | (small BRP) 5 60
; ER- /- . - taly arginal prices . ymmetric min.
Slovenia 2.1% 60min compulsory, P&&FB. @ y; PB&EB; na; y: PaB a Two-price
no compensation p: 24x1h: wia (b BRP)
18
. o, o compulsory, PB: = d; PB&EB: = d: - . . - _ .
Spain 28.3% 193min o compensation i 24x1h; n/a m.-0.: 24x1h; w/ia up lowest FRs Spain Marginal prices Two-price Symmetric 60 min.
Sweden 92% 0min PBAEB; s: d/w; PB&ERB: £: w: non-existent PaB wa Switzerland Marginal prices Two-price Asymmetric 15 min.
n/a; 24x1h; n/a p: w/a; na The
lowest PBs Marginal prices Two-price Symmetric 15 min.|
. ) PB: s w; PB: s w: PB: 2 w: FCR Netherlands
Switzerland 1.6%’ 60min . onr R PaB ( >
m.-0.; 1x168h; IMW p.; wla; SMW n/a; 6x4h; IMW SP
(FRR. RR) Papageorgiou, et al. (2016)
Serbia 0.0% Day-ahead non-existent P TP = d; up lowest TPs p g g ' '
- p: 24x1h: n/a n/a: 24x1h; nfa
United PB&EB: =: m; PB&EB: =: m: PB&EB: s: m:
Kinedom 11.9% 75min n/a; Mo-Fr, Sa, Su; n/a; Mo-Fr, Sa, Su ; n/a; Mo-Fr, Sa, Su; PaB nfa
g LMW oMW soMW Ocker, et al. 2016

Abbreviations: manwal=manual activaton: PB=power bid and/or EB=¢nergy bnd or TP=total pnce: s=svmmetne product (no distinetion between positive and negative balancing energy) or £=distincnon between

positive and negative balancing power; procurement: d=daily, w=weel
hour tine slices per day; SMWen

Zdx1h-24

capacity bids/total prices are considered until balan
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n power offer 15

v,

m=monthly or ¥

A v, m-o.~merit-order activation of balancing energy or p=pro-ratio/parallel activation of balancing energy;
SMW; PaB=Pay-as-Bid pricing or UP=Umform pricing (for EB and'or PB); SP=Stochastic Programumung or lowest PBs/TPs=lowest 9
wiand 15 met; ndg=parameter not available (e.g. not published)



Going Cross Border

Main Job: Ensure efficient usage of transmission capacity
between regions

Design: Normally linked to energy markets (market coupling)

Uniform, zonal or nodal pricing option for
accounting of network constraints
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Europe is finally integrating

Markets using PCR: MRC e e
. After initial local

cooperation (i.e.
Benelux trilateral
market coupling)
cross-border
trading rules are
harmonized across
Europe

- Markets using PCR: 4MMC
55 Markets PCR members
- Independent users of PCR

Markets associate
members of PCR

-> Price Coupling of
Regions

Source: EEX PCR
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