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The IEM: meeting Europe’s low carbon target

Variable generation
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Challenges

System Stability, Resource Variability, Uncertainty, New connections, Changed power flows
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WADDFvLP
 Competitiveness, Security of supply, Climate change, Smartness
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Therefore: network codes matter; they form the foundation
on which the IEM is being built

Internal electricity market

- N

-

Connection Market | Operational
Network Codes Network Codes Network Codes
set requirements for set market rules for set common rules for
- Generators - Day ahead/intraday & - Assessing adequacy
- Demand-side Capacity calculation - Planning outages
- HVDC connections - Long-term timeframes - System security

\ J KSystem balancing / kEmergency situations/

... day-ahead market ...paving the way for ...regional security
coupling... offshore wind... coordination initiatives...

—
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Overview of current & future network codes

Grid * Requirements for Generators
« Demand Connection Code

Connection :
Related Codes HVDC Connection Code

Operational Security Network
Operational Planning & Scheduling
Load Frequency Control & Reserves

System
Operation
Related Codes

Market Related

Codes + Forward Capacity Allocation
+ Balancing Network Code
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(RfG)
(pcc)
(HVDC)

(0S)
(OPS)
(LFCR)

Operational Procedures in an Emergency (EP)

+ Capacity Allocation & Congestion Management

(CACM)
(FCA)
(EB)
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(Z%)regional coordination&Operational code [ZDL\T

* Operational code®>% . Operational Planning and Scheduling (NC
OPS), Operational Security (NC OS), and Load Frequency Control and
Reserve (NC LFCR)[&. 2015512, 1D M System Operation Guideline
IZHETHEICEELTLVS,

e System Operation Guideline: 20165 84HIZFZ Dk
* system operations guidelineTIX. regional coordination centerZ

MESL

* Regional coordination center [Z3%fL Tcapacity calculation, grid
models, outages and operation security planning and forecasting end

scenario Z{TOIERZ 52 5,




EU Target Model (as to be described in Market Codes) belpe .
[ FCA ] [ CACM ] NC EB

Coordination of
ATCs (Flow
Based and/or
NTC)
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Framework Guidelines

Drafting

Internal
Approval

Public
Consultation

Updating

Internal
Approval

ACER Opinion

Comitology Process ....
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"Network Code on:

Balancing

Code Overview

Purpose: To define rules for the development, implementation
and operation of a pan-European balancing market.

Status: Over 2100 from 42 organisations were received via the
public consultation which ended in mid August. ENTSO-E is
now updating the code for delivery in December.

Contents:

\

The Electricity Balancing System
Procurement of Balancing Reserves

Use; Allocation and Reservation of Cross Zonal Capacity
for Balancing Reserves

Settlement
Balancing Algorithm Development

Reporting, Transitional Arrangements »

—

Framework Guidelines Drafting

8 Months 12 Months
Internal Public

Approval Consultation Updating

Internal
Approval

ACER Opinion

Comitology Process ....
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Y - M — D Available Capacity

TC

Available daily capacity

« Use-it-or-sell-it »

principle
Allocated through

Yearly auction
Volume resale Y > M } ¥

Allocated Year capacity AFTER
resale Y>M

A
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NC CACMICE DL
DAM&IDM® capacity calculation regions(CCRs)

. CWE

2

3

4. ltaly North
5 GR-IT
6
7
8

e {5]: @)Central-west Europe (CWE):
(RNILF—TIVR AFVE FII IWNIEVTILY)

* Bidding zone borders

France — Belgium (FR — BE)

Belgium — Netherlands (BE — NL)

France — Germany/Luxembourg (FR —

DE/LU)

Netherlands — Germany/Luxembourg

(NL — DE/LU)

« —DMbidding zone border(d., —D
DCCRsIZET HTEMNREA,

CCRs
1. Nordic
. Hansa

L ICEE

. SWE

. U
9. Channel
10. Baltic
11. SEE

S

Figure 1. Rough geographic location of the proposed CCRs (without prejudice to the changes presented in
Chapters 3.2 to 3.12 and Annex 1).
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Common Grid ModellZ # D < Capacity Calculation — esocuos

TSOA TSO B TSO C TSOD
Individual grid Individual grid Individual grid Individual grid
model model model model

Common Grid Model (CGM)

PN

: : . . Main Regional
Capacity calculation Capacity calculation &

/ \ / \ capacity
validation validation validation validation
, : Main Regional
allocation allocation

capacity



Forward Capacity Allocation Network Code ( FCA )

« FCADZE
1. Allocation ruleDEXTE
2. EUVB—MDTSYhI74—LDEIE

. Z 1% BB HE D capacity calculationlX. Common Grid ModelZ {39

* Firmness
* Market spread based compensation with caps



Balancing Market :Basic Element

(target model:TSO-TSO model)
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Balancing Market (C DWW\ T
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- 1GCC Members
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NC EBIZ & (7% imbalance nettinglc 2L\ T

TSOA

TSOB

Production Consumption

N f\
L P

System Balancing

Production

b o X

Consumption

System Balancing

aFRR activation :

@ Residual ATC )
@ Participation C:|:> @ Participation
aFRR activation :
- A
‘ | dil |
7’
> ‘ »
* * 0~ L 2
N

TSO-TSO instantaneous schedule

-—- aFRR activation without IGCC
e aFRR activation with IGCC
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Overview of Pilot Projects

¢
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4 mFRR — manual Frequency Restoration
R
4 a:lsilaiw—ezutomaﬁc Frequency Restoration
Reserves

RPM - Regulating Power Market
IGCC - International Grid Control

Cooperation
E-GCC - Grid Control Cooperation in CZ,
SK and HU
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What is the balancing process in place?

Definition of answer

Central dispatch means a dispatch arrangement in a Relevant Area where the Transmission
System Operator determines the commitment and output of a majority of generation or
[demand and issues dispatch instructions directly to them.

Self-Dispatch - Portfolio Based

A portfolio of units/generators (or other plant types) follow an aggregated schedule of
actions to start/stop/increase output/decrease output in real time.

Self-Dispatch - Unit Based

Generators (or other plant types) following their own schedules of actions to
start/stop/increase output/decrease output in real time.

Key:

Missing data

N/A

Central Dispatch
Self-Dispatch - Portfolio Based
Self-Dispatch - Unit Based

entso

Rellable Sustainable Connected

Page 6
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Frequency Restoration Reserve (Automatic) - Capacity - Distance to real time of reserve products auctions

AS6.3

Definition of question

IThe time ahead from real time when auction/agreement for an specific balancing product
Distance to real time of reserve takes place (for instance = 1 year in the case of a reserve agreement signed 1 year ahead of
products auctions real time).

‘ Key:
= 9 Missing data
. N/A

Year or more
Month(s)
Week(s)
Day(s)

entso@\pagess
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AS2.6

Frequency Restoration Reserve (Automatic) - Energy - Procurement Scheme

\Pcﬂnlﬂon of question

Procurement Scheme Background of the offer, which is closest to the real operation time.
Definition of answer
}‘ A grid user and TSO negotiate a contract regarding the offered service and price/price
Bilateral Market system.
Free Offers Non-regulated offers.
Hybrid Combination.
i f Generators connected to the grid are obligated to offer the remaining capacity/available

capacity.

Mandatory Provision

Generators connected to the grid are obligated to reserve a certain amount of capacity in
order to meet TSO requirements, for a fixed price set by TSO, NRA or for free.

Mandatory Provision without
Reservation

It is mandatory for dispatchable units to be able to provide frequency cintainment reserve,
but these units are not required to reserve capacity to provide this service.

Organised Market

‘There is no contract or obligation for a grid user to offer the reserve (before the offer). The
grid user can voluntary participate in the market (e.g. tender, auction, market platform (like
PX)) and bid a price or customize his offer (e.g. the volume, timeframe). The market result
may lead to a bilateral contract.

Key:

Missing data

N/A

Mandatory Offers

Mandatory Provision

Mandatory Provision without Reservation
Bilateral Market

Organised Market

Hybrid

Other

Pre-contracted Offers only
Pre-contracted and Mandatory Offers
Pre-contracted and Free Offers

ents Q@ \ Page 41

ENTSO-E(2017)

23



aFRRO A >IN AE

\

P

E=D

Frequency Restoration Reserve (Automatic) - Capacity - Settlement Rule

Definition of question
Settlement Rule

I‘I’he pricing rules for settlement.

Definition of answer
Marginal Pricing

Marginal pricing is the change in total cost that arises when the guantity produced changes
by one unit.

Pay as bid

Contracted parties who provide a service are paid based on their offer price.

Regulated Price

Price for this service is based on a price that is set by the relevant regulatory authority.

Key:

Missing data

N/A

Pay as bid
Marginal Pricing
Regulated Price

ents O rues

ENTSO-E(2017)
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ADJ.1

Frequency Containment Reserve - Capacity - Settlement Rule

Definition of question
Settlement Rule

lThe pricing rules for settlement.

Definition of answer
Marginal Pricin|

Marginal pricing is the change in total cost that arises when the quantity produced changes
by one unit.

Pay as bid

Contracted parties who provide a service are paid based on their offer price.

Regulated Price

Price for this service is based on a price that is set by the relevant regulatory authority.

Key:

Missing data

N/A

Pay as bid
Marginal Pricing
Regulated Price

Page 14
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e-GCC(fREB%P)

Trans-European Replacement
Reserve Exchange (TERRE)

Nordic Regulation Power Market
(NRPM)

XiR=4= (90Z2R-5-)

BriNeDZEFLIL WS I B HE H DR
l(REP)

IGCC (International Grid
Control Cooperation)
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The IEM: creating benefits for European customers

Real choice

4 2 0 billion €
electricity sector’s annual turnover

«Efficiency

New +Competitive prices 8 O % of power generation
opporumities *Better service still controlled by the long-established utilities
+*Security of supply

+Sustainability

1 3 billion € / year
saved by EU customers through IEM

Cross border
trade

Source: 3" Energy package and EC communications

entso@ QEéss.
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