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2-What is CWE-Nordic ITVC
Thorsten Dietz
Amprion apxZendex mcipey @ creos Telia emcc (( EnBl ENERGINET/DK EPEXSPOT

Tennet —E fanspover Statnett 50HZRTZ

kn NGRID nordP°s‘F?c]w Rtg.n«

ZL55) 2. What is CWE-Nordic ITVC?
Where do we come from at the Nordic side?

® On the 9™ November 2009 the market coupling of the
Nordic and the German spot market was launched

® The market coupling is governed through EMCC —
European Market Coupling Company GmbH

® The results of market coupling are in line with expectations
and produced positive results in the past months

® in 50 % of all hours, prices in Denmark and
Germany are nearly identical

® average price difference between EPEX Spot (GE)
and Nord Pool Spot for DK West (DK1) decreased
significantly

® On 10" May 2010, market coupling was introduced on
Baltic Cable

® With the introduction of market coupling on Baltic Cable,
EMCC'’s market coupling is now covering all interconnectors
between the Nordic market and Germany
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|_-&LT5) 2. What is CWE-Nordic ITVC?
Where do we come from at CWE side?

® Original scope of CWE MC based on Memorandum
of Understanding in June 2007

AP

Signatories agreed on the design and
implementation of the flow based market coupling
in the CWE region

Project Parties propose to start market coupling
with an ATC based solution as a first step in the
market coupling

CWE Market Coupling will replace the currently
applied Trilateral Coupling (TLC) and will also be a
price coupling

Dependencies between Nordic and CWE were
recognized early on and dealt with accordingly
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] 2. What is CWE-Nordic ITVC?
-421¢0)\ CWE = Nordic ITVC: A next step towards the Integrated
e European Market

® Considering the development in the two regions, the project
partners launched a study on potential market coupling
solutions for the CWE region and the Nordic market

TSOs and PXs of the combined CWE/Nordic region are
committed to implement a price coupling model. However
an interim solution is needed to deliver robust market
results

Interim Tight Volume Coupling (ITVC), based on EMCC’s
Nordic-German coupling, will provide implicit allocation of
available capacities between the CWE and the Nordic
region

® The project was initiated in January, monitored by joint
regulators, and will be launched in two steps:

® Step 1 covering both interconnectors between Germany
and Denmark and Baltic Cable between Germany and
Sweden (expected launch date 9" Nov 2010)

® Step 2 including NorNed cable
(expected launch date 14t Dec 2010)
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%] 2. Whatis CWE-Nordic ITVC?
) ,,6;’;&0,_\ CWE - Nordic regional electricity markets: Global
cOr .-

-

\

-

e picture

Current day-ahead market Interim day-ahead market

Interim solution

Current solutions

1. Market splittin d Estonia (one 1. Market splitti ic and Estonia

PX) (NPS)
. s s
2. Price coupling in the ierlands, Belgium 2. Price coupling in'C
and France (TLQ' 3 PXs) 3. Tight volume on all
3. Tight vol ling between the Nordic connectio] ‘ the CWE and

countries many through EMCC

4. Explicit a ns on other borders

ITVC is an interim solution that is more efficient than explicit auctions.

The ultimate goal of all parties involved is an enduring price coupling over the entire

region extendable to other regions or countries.
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3-How does CWE-Nordic ITVC work?
Enno Béttcher
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codi---7 3. How does CWE-Nordic ITVC work?

O  Functioning of ITVC
U Developing the ITVC system

U Developing joint ITVC processes
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- ;{Eg_\ 3. How does CWE-Nordic ITVC work?
2 Interim Tight Volume Coupling: developed by all parties

Definition & initiation o Solution development e Operation

* EMCC developed solution * EMCC operates tight
volume market

Setting of functional

requirements * TSOs prepared for !
for the interim solution providing available coupling
(TSOs and PXs) fransmission capacity
(ATC) * PXs operate second

step calculations (price

* PXs prepared for calculation and price

providing order books

coupling)
EMCC was asked in (OBK)
January 2010 to * Establishment of * Solution is “as tight as
establish interregional governance arrangements, possible”
tight volume coupling (TSOs and PXs)

The Interim Tight Volume Coupling (ITVC) solution establishes tight volume coupling on

all interconnectors between the CWE and Nordic regions
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- &L 3. How does CWE-Nordic ITVC work?

LR -~ . . .

e Technical and business process deliverables

* Develop and implement an Interim Tight ¢ Development of technical solution in line
Volume Coupling Solution between with the constraints of CWE-Nordic
CWE and Nordic region for the TSOs and PXs
interconnectors Baltic Cable, DK1, DK2 * Development of business processes in
and NorNed in close cooperation with line with the requirements of CWE-
CWE-Nordic TSOs and PXs Nordic TSOs and PXs

Management of cross-border flows,

Development of a fallback solution and

shipping and scheduling for the investigation of robust processes

aforementioned interconnectors by
EMCC

Avoid market irritations which may
occur from a “loose” sequential market
coupling

Improvement and harmonisation of
extended day ahead processes to
cover exceptional situations

Coordinated migration of Interim Tight
Volume Coupling Solution and CWE
market launch

\ J . J
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,,—;“;ZED,_\ 3. How does CWE-Nordic ITVC work?
1¢cO vo--7

e Bidding areas today and for CWE-Nordic ITVC

Explanations:

Includes bids and cap but price like in
adjoining “real” bid area

@ 5ic areas where PX's set prices

-~ Optimisation of group capacity limits
' between 1 and several bid areas

<> Regional infercon:

<«— EMCC interconnectors

Current EMCC market coupling :

EMCC calculates 14 bidding areas and
flows on 23 interconnectors for the current
Nordic-German tight volume coupling

Step 1: Interim Tight Volume Coupling
between CWE and Nordic bidding areas

Step 2: ITVC including NorNed
interconnector
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cou =1 3. How does CWE-Nordic ITVC work?

U Functioning of ITVC
U Developing the ITVC system

U Developing joint ITVC processes
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|- &) 3. How does CWE-Nordic ITVC work?
i Principle of EMCC’s system: economic welfare criterion

For one hour for one bidding area: The buyers’ and sellers’ surplus from the PX day-ahead
auction is the area between the exchange’s supply curve and demand curve. In addition,
there is a congestion revenue in case of congestion between areas.

EUF?;;:\?Nh + Buyers’ gain for this MWh:
The difference between the market price
and the bid price
MCP market

clearing price

Sellers’ gain for this MWh:
The difference between the offer price
and the market price

quantity
MWh

ising this area - while respecting the given bid and capacity constraints - will

maximise the sum of the participants’ economic gains.
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L--ZE5L 3. How does CWE-Nordic ITVC work?

\ o—’ . . .
V= Principle of market coupling

Euro/MWh demand curve a.supply curve b.supply curve

. before import after import
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It is vital that all rules and constraints of PXs and EMCC are aligned. The algorithm
calculates all supply and demand bids in each price area and defines the market

clearing price.
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L--ZLL 3. How does CWE-Nordic ITVC work?
b ITVC requirements: products and system adaptations

CWE products Nordic products

* Hourly orders ¢ Single hourly bids, flexible hourly bids
* Block orders * Fixed block bids, user defined block bids
¢ Linked block bids, convertible block bids

Adaptations to volume coupling model

¢ Added handling of stepwise curves

¢ Added handling of additional first/last steps in bid curves

¢ Added local handling of block exclusion rules

¢ Included different price ranges: -200 - 2000 for NPS and -3000 - 3000 for CWE

¢ Introduced faster Branch & Cut algorithm
* Solves relaxed quadratic problem without integer constraints
¢ Implemented efficient rules for finding appropriate cuts
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,,—\;;\EE{‘_\ 3. How does CWE-Nordic ITVC work?
- Mathematical methods are questions of optimisation

Here are two examples of how the system is solving and optimising the bids:

Nonlinear optimisation

is the process of solving a system of equalities and inequalities, collectively termed constraints, over a set
of unknown real variables, along with an objective function to be maximized or minimized, where some
of the constraints or the objective function are nonlinear.

Branch and cut Example

for 50 block bids there are
250 solutions!

is a general algorithm for finding optimal
solutions of various optimisation problems,
especially in discrete and combinatorial
optimisation.

It consists of a systematic enumeration of all
candidate solutions, where large subsets of
fruitless candidates are discarded en masse, by
using upper and lower estimated bounds of the
quantity being optimized.
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&L 3. How does CWE-Nordic ITVC work?
V9 -

e EMCC Market Coupling IT-Service

’
| Order book
| data -~ ;
Power 1 Administration

I
Exchanges | Market coupling

Scheduling Engine

Report Engine

Gateway Communication
Gateway Communication

Logging

The EMCC algorithm aims at the best possible quality of the solution, thus creating
transparency on the market. It is scalable with regards to features such as ramping or

the inclusion of new bidding areas. Despite its short calculation time of max 15

minutes, it is robust and reliable.
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Caut "t 3. How does CWE-Nordic ITVC work?

=

U Functioning of ITVC
U Developing the ITVC system

U Developing joint ITVC processes
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555 3. How does CWE-Nordic ITVC work?
WO -7

e Development and scope of Business Processes

-
*

Development
* Based on existing CWE and EMCC processes, a joint CWE-Nordic working group
designed a joint common process within the 2" and 3" quarter 2010

Scope

* Process design and business process documentation

* Adaptation of procedures after testing with operators and in production mode
(according to agreed change control procedure)

Security

¢ All interfaces and processes are avtomated

* Back-up routines (called incident routines) were developed for all process steps, ensuring
that all transactions can be carried out manually

¢ The system has redundancies at different locations, the switch between systems takes
some milliseconds

Communication
* Efficient and timely communication to market participants is ensured by a set of
predefined market messages in case of delays and incidents
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L--&EEL 3. How does CWE-Nordic ITVC work?
g Setup of Business Processes

Type Application

Normal Business Process Process steps and timings without incidents
Incident Routines Backups within the normal process, e.g. manual routines

Technical Problem Solving  Process with prolonged timings applied to avoid decoupling
e.g. in case EMCC calculation is not finished after 15 mins

Special Routines Routines in case PX thresholds (e.g. min or max prices) are
reached
Decoupling Routine to ensure handling of worst case
e.g. EMCC or CWE could not calculate
Shadow Auction Routine with market participants in case of decoupling,
participants send shadow bids to CASC
Coordinated Communication of project parties in an established telephone
Communication conference to handle incidents and decoupling
Market Communication of incidents and delays by means of market
Communication messages on EMCC website, NPS UMM and within CWE
Amprion apxZendex { Cereos Jlia  emcc & EnBW enercinerfoic  EPEXSPOT

vel Statnett = 50HZRTZ

95 gmoh

Feneno  nodPQl REE  renner T f

04.10.2010

12



-

. ——0‘69\.59..\‘ 3. How does CWE-Nordic ITVC work?
Vet~ . .
o Animated normal business process

p holders .

Tonspouer Statnelt

A;
axﬁmup

BerreX
financial settlement EPEYSPOT

EUROPEAN POWER EXCHANGE

Website* fbfdmsp%f

order books

P o emee &
amprion -

“Cetia
Frincrip i
s DOHRI

tenner & ENBW
o |

Im

placing additional PXs trade
bids at the PXs confirmation
gate
publish closure start market NPS price CBF
coupling calculation publication publication
e / CWE PX
from TSOs anonymous .
CASC/NPS OBK from PXs price scheduling
T publication I
T :
10:30 10:30 12:00 by 12:05 by 12:25 by12:55 afterwards 13:15 before 14:00

* EMCC publishes ATC and cross-border flow for EMCC
interconnectors (DK1, DK2, Baltic Cable, NorNed (from step 2))

e |\ o
‘,——0‘69\.“—9..‘ 3. How does CWE-Nordic ITVC work?
et -7 o ope .
e Overview of specific process scenarios
ITVC Business CWE Special NPS Special EMCC Special General Technical CWE Technical
Process Routine Process Routine Process Routine Process Problem Solving Problem Solving

1st EMCC Calculation

i

Prices exceed
threshold in
EMCC?

Prices exceed
threshold in CWE?,

Prices exceed
threshold in NPS?

EMCC Technical
Failure?

CVE Technical
Failure?

Y Y Y Y Y
2 v v 2 v
CWE Special Routine NPS Special Routine EMCC Special Routine. EMCC Technical CWE Technical Problem
Process (2nd auction) Process Process Problem Solving Solving

Results available
at cut off ime?
(13.15)

Resuls available
at cut off time?
(13.15)

Resuls available
at cut off ime?
(13.00)

Resulfs available
at cut off time?
(14.00)

N N N
Using 15t Resuls of Using 1t Results of Using 15t Results of EMCC Decoupling CWE Decoupling /
EMCC Calculation EMCC Calculation EMCC Calculation ‘Shadow Auction* ‘Shadow Auction*
[ [ ]
“Triggered before 13.00 “Triggered bofore 14.00

Calculations <

Market Results
Publication

i

Amprion apxZendex SeiPEX

reos L7glia emcc {( EnBW enercinerfoic  EPEXSPOT
&FINGRID mdposgc!r Rt.\.e

Tenner “E fONspower Statnett = 255%  S0HIRTZ

04.10.2010

13



- Z{00 3. How does CWE-Nordic ITVC work?

e Changes within the EMCC volume coupling process
Task Old timing New timing
Publication of ATC 10:00 10:30
Power exchanges send order books to EMCC ‘ 12:15 (flexible) ‘ 12:05 (fix)
EMCC calculation finished 12:30 (flexible) 12:25 (fix!)
In case of technical failure:

- triggering of Nordic Shadow Auction? n.a. 12:40

- decoupling n.a. 13:00
In case of Special Routines:

- sending of EMCC market coupling orders n.a. 13:15

! fix for normal mode, afterwards process is in extended mode
2 as shown in presentation by Klaus Thostrup
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1. Welcome words by the Chair
What is CWE-Nordic ITVC?
How does CWE-Nordic ITVC work?

Lunch
What is the impact of CWE-Nordic ITVC on the CWE and Nordic spot markets?

5. Tests and simulations

6. Conclusion
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1. Welcome words by the Chairmen
What is CWE-Nordic ITVC?2
How does CWE-Nordic ITVC work?

Lunch

4. What is the impact of CWE-Nordic ITVC on the CWE and Nordic Spot
Markets?

5. Tests and simulations

6. Conclusion

/\ampn‘on apxZendex zciped (_crees ‘Zjélﬁ emcc (( EnBW ENERmNET/DK EPEXSPOT
Frweno  nordPo REE tenner B /e Statnett = 50HzZRTZ

4-What is the impact of CWE-Nordic ITVC
on the CWE and Nordic Spot Markets?
H. Randen, M. Verelst, M. Nijpels, K. Thostrup
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\eQYZ- 4. Impact of CWE-Nordic ITVC

=

1. Impact on Nord Pool Spot market (Hans Randen)

2.  Impact on CWE market
U Short Overview on CWE part of the ITVC solution (Martine Verelst)
- CWE MC High Level Architecture
- Coordinated ATC calculation process

U Short Overview on CWE part of the ITVC solution (Matthijs Nijpels)
— Normal Process Timeline after go-live
— Timelines for Market Participants in Exceptional Processes
— Rollback

— Rules and Entitlement

3.  Shadow Auctions (Klaus Thostrup)
- Decoupling
- Decoupling known in advance
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,,c—gg;gé..\ 4. Impact of CWE-Nordic ITVC
b Impact on Nordic (NPS) Elspot Market

CWE-Nordic ITVC is a positive step towards ultimate goal of price coupling across wider
parts of Europe, because it...

... is based on the successful technical and procedural setup and results in place since
Nov 2009 for EMCC tight volume coupling between the Nordic areas (NPS) and
Germany (EPEX)

... further enhances efficiency of utilization of capacity between regional/local PX
spot markets since it reflects all bid areas in CWE and Nordic spot regions

... enhances the precision (quality) of tight volume coupling as it is based on economic
optimization (welfare criterion), which has been a fact in NPS Elspot since 2007 and is

introduced similarly CWE price coupling

... shows that a large number of TSOs and PXs, with regulatory support, can agree upon
a pragmatic and efficient technical, procedural and governance setup that delivers
on main objectives for efficiently traded markets and congestion management
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,,.o—\;;ggi{.\ 4. Impact of CWE-Nordic ITVC
b o Impact on Nordic (NPS) Elspot Market

General impact on the Nordic (NPS) Elspot market:

— No change for market player’s bidding, TSO capacities or NPS delivery of results in
the NPS Elspot Market (System/Area Prices, Area-to-Area flows, Area and portfolio volumes, etc.)

— In normal cases no change in timing of 2-step process, i.e. EMCC ITVC and then NPS,
after gate closure (12:00), but some changes in details of timing and fallback
procedures if ITVC decoupling occurs*

— The risk of decoupling is limited due to stable technical and procedural setups, but
market parties should be prepared for, especially when market conditions are
strained

— To get a robust and efficient utilization of interconnector capacities as well as pricing
it is key that Nordic parties with ability to engage in Shadow Auctions for relevant
EMCC interconnectors seeks for entitlement and create routines to engage in SA

* also explained in presentation by Klaus Thostrup
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,,.o—\;;ggi{.\ 4. Impact of CWE-Nordic ITVC
b o Impact on Nordic (NPS) Elspot Market

— The fallback for ITVC, i.e. Shadow Auctions, creates a need to allow for reopening of
bidding at NPS (like for the other PXs), which will be accomplished via a small change in
the NPS Rulebook for the Physical Markets (Note: this will be declared in NPS Exchange
Info)

— The ability to activate Nordic routines to handle special situations, e.g. to curtail bids in
peak load situations, is incorporated in the routines and timings linked to the ITVC
process
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oYl-- 4. Impact of CWE-Nordic ITVC

=

1. Impact on Nord Pool Spot market (Hans Randen)

2. Impact on CWE market

U Short Overview on CWE part of the ITVC solution (Martine Verelst)
- Coordinated ATC calculation process
- CWE MC High Level Architecture

U Short Overview on CWE part of the ITVC solution (Matthijs Nijpels)
— Normal Process Timeline after go-live
— Timelines for Market Participants in Exceptional Processes
— Rollback
— Rules and Entitlement
3. Shadow Auctions (Klaus Thostrup)
- Decoupling
- Decoupling known in advance
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. \;vﬂ" v 4, Impact of CWE-Nordic ITVC
"—C—" Coordinated ATC Calculation
Today :

* Bilateral coordination process where Net Transmission Capacities (NTCs) are shared
between neighbouring TSOs

e Partly « multi-border coordination » (e.g. Export DE-NL/FR/CH)
For CWE MC :

* A new methodology for a regional coordinated process, based on a common grid
model.

* NTGCs are shared and evaluated by all TSOs of the CWE region.

From NTC to ATC :
* Coordinated ATC = Coordinated NTC — Netted Long Term nomination

Belgium : 08:00
Deadline for submission of Long Term nominations  France : 08:15
by Market Participants at the TSOs Germany : 08:15

The Netherlands : 09:00

Amprmn apxZendex EI:LFI:){ (( “creos ff“a
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--5KePl 4. Impact of CWE-Nordic ITVC
At . .
e Coordinated ATC Calculation
1. NTC determined like today
D-2 19:00 o - -
2. NTC shared between all TSOs
3. Use of a common grid model
4. NTC verification

D-1 09:30

5. NTC coordinated adjustment

6. Calculation of ATC

D-1 10:30

7. Publication of ATC

Poprion apxSendex s ped Ccreos ﬁfjgé—rfi? emcc EnBW cncrainer/ok  EPEXSPOT
FrinGriD mdpqgcl)r R!:'SMW, TenneT‘;& Tl'n(] Oxﬁ[ Statnett = RRAPTIRS 50HZzRTZ
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TR §§\ 4. Impact of CWE-Nordic ITVC
Coordinated ATC Calculation

\'C’o_,——

* To improve the security of supply in the region

¢ Common grid model :

— TSOs share regional data (transmission grid topology, the consumption pattern,
the injection of production on the grid for the whole region)

— TSO coordinate on potential problems on a daily basis

* Better linked to actual grid conditions :

— NTGCs are expected, where grid conditions are comparable, to be similar to today
on most days (i.e. non-stressed days)

— NTGCs can be lower in stressed cases, maintaining required security of supply

* Step towards the Flow Based target : daily use of a common base case is a key
element of the fine-tuning of the Flow Based method

* Experimentation of this coordinated process in real operational timings during several
months

¢ Commitment by the TSOs to deliver the ATCs at that fixed target time, which is actually
1h30 before the gate closure times of the power exchanges.

“creos L7172 emcc (( EnBW enercinerfoic  EPEXSPOT
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4. Impact of CWE-Nordic ITVC

1. Impact on Nord Pool Spot market (Hans Randen)
2. Impact on CWE market

U Short Overview on CWE part of the ITVC solution (Martine Verelst)
- Coordinated ATC calculation process
- CWE MC High Level Architecture

U Short Overview on CWE part of the ITVC solution (Matthijs Nijpels)

Normal Process Timeline after go-live

Timelines for Market Participants in Exceptional Processes
— Rollback

Rules and Entitlement

3. Shadow Auctions (Klaus Thostrup)

Decoupling

Decoupling known in advance

Poprion spxzendex meipe( ereos <08 [fa emcc{( —enBW encrainer/ox EPEYSPOT
Frweno  nordPQ RtE _ Ttennet “ fonspover Statnett = h  50HZRTZ

== KRAFTNAT

-ZLE5) 4. Impact of CWE-Nordic ITVC
. CWE: High Level Architecture: pre-coupling and coupling

TSOs Systems

2. ATC l,]. Grid forecast

calculation TSO 3. ATC oublicati
-
Common System . publication

l, 3. ATC values

PX MC
System

8. OBKs T
6. OBKs
- Market 4. Orders
o Parties
7. MCOs
5. Orders

aggregation
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2255/, 4. Impact of CWE-Nordic ITVC
cOT -~

- CWE: High Level Architecture: coupling

TSOs Systems

TSO
Common System

1; 13. Check and confirmation of final

9. Calculation net positions

. 10. Check of preliminary results and
11. Results °‘”°E‘f‘“°" confirmation of rounded final prices
ok honet EMCC
— arties |"12, Publishing 14. TCOs
preliminary

individual results*

* Preliminary results become final after step 13

,\amprion apxCendex meiped ( ereos Elia emcc {( —€nBW enercinerfoic EPEXSPOT

Frweno  nordPQ RtE Tennet = Tonsoower Statnett = 5% 50HZRTZ

{5) 4. Impact of CWE-Nordic ITVC
= CWE MC: High Level Architecture: post-coupling

e

20. Cross border nomination
TSOs Systems

16.C Bord 1‘ 16. Cross Border Exchanges
. Cross Border

Exchanges TSO 15. Cross Border
Congestion Common System Exchanges calculation
Revenue
Distribution
System 17. Final Results PX MC
«—
S 16. Cross Border
19. Trad Exchanges
T repo:to| ° ll 7. Final Results

CCP System |<———

border trade
confirmation

Amprion apxZendex zeLpPeEX @Creos ‘@éﬂ'g
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\eQYZ- 4. Impact of CWE-Nordic ITVC

1. Impact on Nord Pool Spot market (Hans Randen)

2. Impact on CWE market
U Short Overview on CWE part of the ITVC solution (Martine Verelst)

- Coordinated ATC calculation process
- CWE MC High Level Architecture

0 Short Overview on CWE part of the ITVC solution (Matthijs Nijpels)
— Normal Process Timeline after go-live

— Timelines for Market Participants in Exceptional Processes
— Rollback

— Rules and Entitlement

3.  Shadow Auctions (Klaus Thostrup)
- Decoupling
- Decoupling known in advance

Amprion apxSendex meipel (Cereos ‘@é’lﬁa’ emcc {( ——EnBW cnerciner/orc  EPEYSPOT

e inGRiD nadpos?lo, Ten neT ;& Tronspower Statnett i N BOHZRTZ

.—\;;§§§\ 4. Impact of CWE-Nordic ITVC

ot . e .
e Normal process timeline after go-live
EMCC
ATCs OBKs Market Coupling
Orders Trade confirmation
10:30 12:05 12:25
ATC values ITVC BE DE nom.
OBKs open Process quculonon publl FR, NL W 14.30
——ms——  12:00 12:30 12:53 13:05 14:00
Bids from MPs

Market results

to MPs
Cross Border

Nominations

——€EnBW enercineTfoic EPEXSPOT
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=

1. Impact on Nord Pool Spot market (Hans Randen)

2. Impact on CWE market

U Short Overview on CWE part of the ITVC solution (Martine Verelst)
- Coordinated ATC calculation process
- CWE MC High Level Architecture

O Short Overview on CWE part of the ITVC solution (Matthijs Nijpels)
— Normal Process Timeline after go-live
— Timelines for Market Participants in Exceptional Processes
— Rollback
— Rules and entitlement
3. Shadow Auctions (Klaus Thostrup)

- Decoupling
- Decoupling known in advance

Amprion apxZendex e pey Cerees J;é—l—'i? emcc (( €nBW EchwcT/DK EPEXSPOT

Feincrip mdposgcl,r Rtemmm“ Tennet —E Tronspower Statnett
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- ;xg"..\\ 4. Impact of CWE-Nordic ITVC
b o Impact of CWE for the Market Parties

* ATC published at 10:30 on CASC website
* PX gate closure time at 12:00
* Publication of market results between 12:53 and 13:05

¢ Cross border nomination deadline
« FR,NL at 14:00
+ GE, BE at 14:30

Amprmn apxZendex EI:LFI:){ (( “creos ff“a
Frincrio mdposgor R-teww TenneT —E—

04.10.2010

23



-
*

o;‘g{é:‘_\ 4. Impact of CWE-Nordic ITVC
L g Process Delayed (slight delay)

=

Due to technical problems in EMCC or CWE calculation, the process remains the same
but actions are delayed in time

EMCC
OBK Market Coupling 4 Trade
ATCsI s I l Orders confirmation
12:05 13:00

ATC values JiUX{Y) CWE MRs E, DE, FR, NL
ITVC Process . :
OBKs open K Calculation | publi. nom.
— e 12:00 [ |

13:05 13:30 14:30
Bids from l l

MPs Communication of Market Cross Border
delay to MPs results to  Nominations
Ps

‘ \Technical problem ‘

Pomprion smSendex meipe(  Cereos “#Tia  emcc f( —EnBW eneraierfox EPEXSPOT
Foneno  nordPod, REE  tenner = fanspower Statnett = 5% 50HZRTZ

,--o\,;(§§:'.\ 4. Impact of CWE-Nordic ITVC
Ve Process (slightly) delayed: Impact on Market Parties

Message Additional actions

Market results

Cross broder

for MPs Publication nominations
deadline deadline
13:05 Market results 13:30 14:30
publication delay 1

Amprion apxCendex seiped ( erees ——€EnBW enercineTfoic EPEXSPOT
QFINGRID mdP%glbr
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—o—\;;gé\ 4. Impact of CWE-Nordic ITVC

\

-

v Process Delayed (major delay)

Due to technical problems in EMCC or CWE calculation, the process remains the same
but actions are delayed in time

EMCC
OBKs Market Coupling Trade
ATCsI I l Orders confirmation
12:05 13:00 13:40

N7 10:30
ITVC Process
OBKs open

BE, DE, FR,
NL nom.

CWE Calculation | publi.

— T 12:00 ]3:051 l 14:00 l 15:00
Bids from -
MPs Communication of Market  Cross Border
delay to MPs results to  Nominations

MPs

Communication of
13:30 delay to MPs

‘ X Technical problem |
SA = Shadow Auction

Poprion apxzendex seipe{  Ccreos <Elia emcc {( —€nBU enercineTfoic  EPEXSPOT

Foneno  nordPod, REE  tenner = fanspower Statnett = 5% 50HZRTZ

,_—6;‘;;%5’.‘.\ 4. Impact of CWE-Nordic ITVC
e Process Delayed (major delay): Impact on Market Parties

Message Additional actions Market results Cross border
for MPs Publication nominations
deadline deadline
13:05  Market results 13:30 14:30
publication delay 1
13:30  Market results Bids update in the 14:00 15:00
publication delay 2 Shadow Auction
system

——€EnBW enercineTfoic EPEXSPOT

Amprion apxZendex seLpeX (Czcreos ff Bl
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“vﬂ" v 4, Impact of CWE-Nordic ITVC
—c— CWE Special Routine

Due to thresholds detected in CWE’s prices after EMCC calculation, the order books are
reopened to market parties and a second EMCC calculation is performed

EMCC
Market Trade
ATCs OBKSI 2nd OBKsI Coupling confirmation
Orders
10:30 12:05 until13:15
ATC values ITVC OBKs ITVC BE, DE, FR,
OBKs open Procis open Process quculcmon pubh NL nom.
—— 12:00 13:15]13:40 | 15:00
Bids from .
MPs Communlccmon of Market Cross Border
reopening of OBKs results to  Nominations
MPs

13.05 Communication of
‘ { Thresholds reached | delay for publication

Communication of
delay for publication

Poprion apxendex seiped (ereos j%lj? emcc (( EnBW cncrainer/ok  EPEXSPOT
Fancuo  nordPoQ Rte tenneT —E TOnSpover Statnett = 5% 50HZRTZ
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13:30

- ;x€°.}\ 4. Impact of CWE-Nordic ITVC
v Special Routine: Impact on Market Parties

Timing Message Additional Market results | Cross border
actions for MPs Publication nominations
deadline deadline
Around 12:30  Price thresholds OBK open for
reached: reopening 10 minutes
of the OBKs after message
13:05 Market results 13:30 14:30
publication delay 1
13:30 Market results Bids update in 14:00 15:00

publication delay 2 the Shadow
Auction system

Not always

,\amprion apxZendex meipEy ((crees g
Frinerip nadPosglor Rtew”m Tenner ‘E

EnBW enercinerfoic  EPEXSPOT

power Statnett = 3N 50HZRTZ

04.10.2010

26



A “9\E° v 4, Impact of CWE-Nordic ITVC
e ITVC Decoupling

Due to a technical problem in the ITVC process, ITVC is decoupled. Coupling between
CWE and Nordic is performed through explicit allocation (by Shadow Auction)

EMCC
ATCsI OBKSI
10:30 12:05 1 3 00
ATC val
ITVC Process OBKS S5 R5
OBKs open open quculcmon publl NL nom.
—ma—  12:00 13:05 13:40]14:00 | 15:00
Bids from
MPs o ) Market Cross Border
Communication of decoupling results to Nominations
and reopening of the OBKs MPs
ITVC Decoupling 13:30 Communication of
declared ** delay for publication

Poprion spxzendex meiped (ereos @é‘rﬁ' emcc (( EnBW cnerciner/orc  EPEYSPOT

Frweno  nordPo REE  tenner = fanspower Statnett = i5N 50HZRTZ

. 9\E° v 4, Impact of CWE-Nordic ITVC
‘c—’ J ITVC Decoupling: Impact on Market Parties

Message Additional Market results | Cross border
actions for MPs Publication nominations
deadline deadline
13:05 ITVC decoupling, OBK open until 14:30
reopening of the OBKs 13:15
13:30 Market results Bids update in 14:00 15:00
publication delay the Shadow

Auction system

EnBW enercinerfoic  EPEXSPOT

DOWGV Statnett = 3N 50HZRTZ
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,65;:§§:3\ 4. Impact of CWE-Nordic ITVC
g ITVC Decoupling + CWE Second Auction

After an ITVC decoupling, price thresholds are reached during CWE calculation. Order
books are reopened to market parties, a second CWE calculation is performed.

EMCC

ATCsI OBKsI

10:30 12:05 13:00

ATC values LRI  CWE P 2nd (@3 MRs [BE, DE, FR,

OBKs open Process (1=l Calculation open (@ellT LTl publi. | NL nom.

i 12:00 13:15 14:00  [15:00
B|d,3\|f>rom Cross Border

s inati
13:05 Communication of Communication Market Nominations
_ decoupling and of 2" Auction results to
\ ITVC Decoupling reopening of the OBKs MPs

declared

13:30 Communication of
delay for publication

Price thresholds
\ reached

/\amprion apxZendex scipel Cereos —KJ;éT;iE' emcc (( EnBW ENERGINET/DK EPEXSPOT
e inGRiD mdposgcl;r Rte . TENNET ‘E Tronspower Statnett & 50HZzRTZ

] 4. Impact of CWE-Nordic ITVC
-- ;(Eg_\ ITVC Decoupling + CWE Second Auction:
e Impact on Market Parties

Message Additional Market results | Cross border
actions for MPs Publication nominations
deadline deadline
13:05 ITVC decoupling, OBK open until 14:30
reopening of the OBKs 13:15
13:30 Market results Bids update in 14:00 15:00
publication delay the Shadow
Auction system
ASAP when  Thresholds reached in OBK open for 14:00 15:00

thresholds  CWE, reopening of the 10 minutes
observed  OBKs

&n NGRID nordP°s‘F?or Rtg.nm
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“vﬂ" v 4, Impact of CWE-Nordic ITVC
—c— CWE Decoupling

Due to a technical problem in CWE, no market results can be provided by 14:00 and
CWE countries coupling is performed through explicit allocation (Shadow auction)

EMCC
wol O] |Heercotn
Trade confirmation
12:05 12:25
ATC values JLeXIY ITve 13:40 R LaN MRs [ BE, DE, R,
OBKs open [ CWE Calculation opens calc. PSRN
e 12:00 13:05 14:00 14:20 | 14:30 15:30
Bids from Communication of
MPs delay to MPs
Market results
{_Technical problem 13:30 Communication of to MPs
delay to MPs Cross Border
i Nominations
\ CWE decoupling 14:05 Communication of
SA = Shadow Auction CWE decoupling
Amprion apxSendex meipel (Cereos jjflﬁa emcc (( EnBW cncrainer/ok  EPEXSPOT
Foneno  nodPoQ REE  tennet “E- Tansoover Statnett = 5% S0HZRTZ

ouvﬂ" v 4, Impact of CWE-Nordic ITVC
e CWE Decoupling: Impact on Market Parties

Message Additional actions Market results Cross border
for MPs Publication nominations
deadline deadline
13:05  Market results 13:30 14:30
publication delay 1
13:30  Market results Bids update in the 14:00 15:00
publication delay 2 Shadow Auction
system
14:05 CWE decoupling, OBK open at local 14:30 15:30
reopening of the PX for 10 minutes
OBKs

EnBW enercinerfoic  EPEXSPOT

Pomprion smSendex e pe( Cereos CeTia
pOW@r Statnett = %05 50HZRTZ
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Ve WI2--1" 4. Impact of CWE-Nordic ITVC

1. Impact on Nord Pool Spot market (Hans Randen)

2.  Impact on CWE market

U Short Overview on CWE part of the ITVC solution (Martine Verelst)
- Coordinated ATC calculation process
- CWE MC High Level Architecture

U Short Overview on CWE part of the ITVC solution (Matthijs Nijpels)
— Normal Process Timeline after go-live
— Timelines for Market Participants in Exceptional Processes
Rollback

— Rules and Entitlement

3. Shadow Auctions (Klaus Thostrup)
- Decoupling
- Decoupling known in advance
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co

\e=e Rollback

If after CWE decoupling if it is not possible to return to a normal situation
within a reasonable timeframe, we can revert to TLC and explicit allocation on the
German borders.

1. Who decides?

Joint decision by the Project Partners

2. Activation period?

2 months after launch

3. Time needed to Rollback?
5 to 7 days to setup, during this period the daily explicit auctions will be held

with the Shadow Auction System

4. Two main differences compared to current processes :
. GCT remains at 12:00
. Shadow Auctions for GE borders

Poprion spxzendex meiped (ereos l)/é’rﬁ emcc (( EnBW cwmcmcr/ax E
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1. Impact on Nord Pool Spot market (Hans Randen)

2.  Impact on CWE market

U Short Overview on CWE part of the ITVC solution (Martine Verelst)
- Coordinated ATC calculation process
- CWE MC High Level Architecture

U Short Overview on CWE part of the ITVC solution (Matthijs Nijpels)
— Normal Process Timeline after go-live
— Timelines for Market Participants in Exceptional Processes
— Rollback
— Rules and Entitlement
3. Shadow Auctions (Klaus Thostrup)
- Decoupling
- Decoupling known in advance

Amprion spxQendex B pEX (oo jjélﬁ emcc (( EnBW enercineTfoic  EPEXSPOT
Frwenn  nondPl REE  rennem T TOnspouc Statnett = G 50HZRTZ
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vC

-

ph Registration and Entitlement on CWE side

A new version of CWE Auction Rules will enter into force by CWE MC go-live
(taking into account CWE Market Coupling, Shadow Auctions, Rollback)

* Participants already registered at CASC, with a business account, willing to
participate to CWE LT Auctions, CWE MC, Shadow Auction, Rollback:
— Complete and send Appendix 5 of CWE Auction Rules to indicate on which borders
you want to participate in Shadow Auctions and for Rollback mode.
— The «Declaration Of Acceptance» remains valid (Appendix 1 of CWE Auction Rules)

* Participants already registered at CASC, only willing to participate in fallback
situations of Market Coupling :
— Option 1:
— Keep your business account.
— Complete Appendix 5 to indicate on which borders you want to participate in the Shadow
Auctions and for the Rollback mode. The « Declaration Of Acceptance » remains valid.
— Option 2:
— Close the business account and terminate the « Participant’s Financial Agreement ».
— Sign a new « Declaration of Acceptance » to register as Participant to the Shadow Auctions

Only.
Amprion apxZendex zeLpey ( _crees i emcc (( EnBW ENERGINE'I/DK EPEXSPOT
Frneno  nordPS, Tenner —E fOnspower Statnett = 55%  50HZRTZ
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&L 4. Impact of CWE-Nordic ITVC
Registration and Entitlement on CWE side

CWE Auction Rules, CWE Market Coupling, Shadow Auctions, Rollback:

* Participants which are not registered at CASC, depending on the status chosen :

— Participant: sign the « Declaration of Acceptance », the « Participant’s Financial
Agreement » and open a business account.

— Participant to Shadow Auctions Only: Sign the « Declaration of Acceptance ».
Nominations to TSOs

* For nominations, make sure that your nominations contracts are still compliant, nearby the
related CWE TSOs.

CWE Power Exchange Rules

* A new set of Market Rules will be published by each PX on their website, a few weeks
before launch.

* Market Parties do not need to sign any declaration of acceptance. The procedure is
implicit.

Fiprion smxcendex meiped Cereos “glia  emccf( —EnBW eneraiver/ox EPEXSPOT
Feneno  nordPQl Rt tenner “E- ANSpover Statnett = A% 50HzR1Z
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co¥2---T 4. Impact of CWE-Nordic ITVC
sy

1. Impact on Nord Pool Spot market (Hans Randen)

2.  Impact on CWE market

U Short Overview on CWE part of the ITVC solution (Martine Verelst)
- Coordinated ATC calculation process
- CWE MC High Level Architecture

U Short Overview on CWE part of the ITVC solution (Matthijs Nijpels)
— Normal Process Timeline after go-live
— Timelines for Market Participants in Exceptional Processes
— Rollback

— Rules and Entitlement

3. Shadow Auctions (Klaus Thostrup)
- Decoupling
- Decoupling known in advance
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L--&XE 4. Impact of CWE-Nordic ITVC

Ve o

-

i Introduction

* In special cases we can have decoupling of ITVC

* Reasons for decoupling :

— EMCC is not able to calculate the Market Coupling Order before 13.00 due to
technical failure

¢ This means that there will be no market coupling

¢ The shadow auction system is a parallel daily process*, ready to be run everyday in
case ITVC, due to technical reasons, cannot deliver results by 13:00.

— CASC-CWE will perform the shadow auction

— It runs a parallel explicit auction system (shadow auction), based on bids sent by
Market parties.**

— Market Parties may send default bids

* Subject to full IT compatibility
**For NorNed, shadow auctions are still subject to testing and regulatory approval

L moron spxCencex ( ereos LRlia  emecf( —EnBU eneraer/ox EPEXSPOT
Frinerip noth°58c],, Rte Tennetr B USJHSD ver Statnett S0HZRTZ
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-

v Daily process highlights

*  12:40: Market parties receive a message from CASC and PXs on the risk of decoupling
if EMCC was unable to deliver results by 12:40.

¢ 12:40-12:50: Market parties will have 10 minutes to update their bids if necessary.

¢ 13:05 (latest): CASC publishes the result of the Shadow auction, if and only if, EMCC
announces decoupling

* Re-opening of order books
13:05-13:15: CWE PXs re-opening of PXs order books
13:05-13:20: NPS (reflect minimum time) re-opening of order books

¢ Publication of prices:
14:00 (latest): CWE PXs
by 13:55 (normally): NPS

¢ Compliant with each TSOs rule, market parties will send their cross-border nominations

Ao rorion spxzendex . creos {glfa  emcc (( EnBW cnercineT/oK
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T
\C -

p

e Prerequisites for Shadow Auctioning

* Registration:

1 valid Declaration of Acceptance (signed by market participant and CASC)
No financial guarantee needed to take part in the Shadow auctions

¢ Entitlement:

— The participant must be a Balance Responsible Party (BRP) with the TSOs on both
sides of the border on which a participant wants to participate

*  Nomination:
— NorNed: shadow auction participant has to be BRP on at least one end of the
country border, and must have a “partner” agreement with a BRP on the other end*

— DE-DK1** / DE-DK2: Shadow Auction participant has to be BRP on both sides of the
border.

* For NorNed, shadow auctions are still subject to testing and regulatory approval
**Subject to full IT compatibility
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4. Impact of CWE-Nordic ITVC

=

1. Impact on Nord Pool Spot market (Hans Randen)

2. Impact on CWE market

U Short Overview on CWE part of the ITVC solution (Martine Verelst)
- Coordinated ATC calculation process
- CWE MC High Level Architecture

U Short Overview on CWE part of the ITVC solution (Matthijs Nijpels)

Normal Process Timeline after go-live

Timelines for Market Participants in Exceptional Processes
— Rollback

— Rules and Entitlement

3. Shadow Auctions (Klaus Thostrup)
- Decoupling
- Decoupling known in advance
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L&KL 4. Impact of CWE-Nordic ITVC

vC

-

v Decoupling known in advance

¢ Shadow auction system will be used
¢ Shadow auctions will be performed in the morning

— Exact timing will be published on the CASC website

— Normal deadlines for the order books at the PXs will apply

Ampn-m. apxZendex X _crecs "Qél’ﬁ emcc (( EnBW enercinerfoic  EPEXSPOT
Foneno nodPPl RE  renner TE OS0.0 Statnett 50HZRTZ

L--&XE) 4. Impact of CWE-Nordic ITVC
b g Further information

* Information regarding new nomination procedures and other issues special to shadow
auctions® will be presented:

— Energinet.dk: 8th of October 2010

— Statnett : information will be given soon

— 50 Hertz Transmission: will be organised if necessary
— transpower: will be organised if necessary

— TenneT : via BRP-reference group, date to be announced

¢ CASC system information: Online electronic trial for Market Participants to try the
shadow auction system in a test environment.

* Subject to full IT compatibility
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1. Welcome words by the Chairmen
What is CWE-Nordic ITVC?2
How does CWE-Nordic ITVC work?

Lunch

4. What is the impact of CWE-Nordic ITVC on the CWE and Nordic Spot
Markets2

5. Tests and simulations

6. Conclusion
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5-Tests and Simulations
Ralf Kruse
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- 5. Tests and simulations

Test setup and aims
Simulation results

Comparison of ITVC results and EMCC production results

U 0O 0 O

Announcement of member testing
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. .—o—\;;CE?..\ 5. Tests and simulations
QT - N
e Overview of goal and test phases
Overall goal Definition of test phases
s N\ A
ITVC between the CWE and Nordic regions * Technical Tests
shall... - connectivity
- transfer / - data
* ...be a reliable solution /
¢ Algorithm tests
e ...dllow for fair and transparent sgnthefic
allocation of the capacity on the r:ql
interconnectors CAVA / CWE-Nordic
* ...minimize suboptimal utilisation on « Procedural tests
the interconnectors after regional functional test
matching by CWE-Nordic PXs - operator acceptance test
* ...be developed within an agreed « Integration fests
timeframe - parallel test
- member tests
N J (& J
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_--Sexe®ls 5. Tests and simulations
v Test set-up

Technical Tests
*  Connectivity and data transfer between EMCC and EPEX, TSOs, APX/Belpex
¢ Daylight savings time (DST), clock shift test

Algorithm Tests
¢ Synthetic
— EMCC-NPS
(30 calculations with historical data, 5 special cases with synthetic data to trigger special
situations e.g. block bid conversion)
— EMCC-EPEX
(15 special cases with synthetic data to trigger special situations e.g. “hourly bids only”)
— EMCC-APX/Belpex
(14 special cases with synthetic data to trigger special situations e.g. “two times same quantity
due to rounding”)
— CWE-Nordic
(all systems involved, 1.744 hours tested with final versions of algorithms, interconnector and
area configuration represents expected configuration at launch date)

¢ CAVA (combined algorithm validation of EMCC and Cosmos, 3.744 hours tested)

Amprion apxZendex seped ( creos lf[’ﬁ emcc §( EnBU enercinerfor EPEXSPOT
Femcno _nodPRh Tennet = TONS0)° Statnett 50HZRTZ
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. .—o—“vﬂf’..\ 5. Tests and simulations
WOt -7

e Test set-up
Integration & Procedural Tests

¢ parallel test
(9 calculations of normal days, will probably be extended until launch date, subject to
availablity of the systems involved)

* operator acceptance test
(14 days procedural tests)

*  member tests
(5 scenarios to be tested end of October*)

In total, the test period took more than six months with all parties involved.

*information will be given within this presentation

ce the CWE-Nordic synthetic test included all systems and represented the

configuration, its results are regarded as most significant and meaningful.
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5. Tests and simulations
Acceptance criteria

Testing was organized between CWE parties, EMCC and NPS

to validate the following principles

The ITVC solution should be at least as good as the current EMCC system

The utilisation of interconnectors shall be at least 85 % in the right direction

QFINGRID
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E° v 5. Tests and simulations

N
Cross-border flow (CBF)
Utilisation

Test measures

Price spread

Price deviation
Adverse flow (AF)

AF < 0,20 €/MWh

Turnover
L

nordPo2)

Suboptimal utilisation

» Financial turnover per interconnector (i.e. capacity traded x price
spread per MWh)
Amprlon apxZendex SieipeEX (( crecs 4@‘[—
QFI NGRID

» Flow calculated by EMCC, not physical flow on interconnector

flows)

» Utilisation is the CBF per hour and direction traded according to
the available capacity (i.e. total used capacity excluding adverse

» The flow is in the right direction but the full capacity of an
interconnector is not used despite price spread

» Differences between two price areas of different PXs

» Difference between EMCC calculated price and PX price for one
area

» Flow of electricity not in line with the PX price signal, i.e. going
from the high-price are into a low-price area

» AF with a price spread < 0,20 €/MWh are regarded as inherent
J

to volume coupling and are not considered as adverse flows

emcc ((

Tennet

J
EnBW ercw:r/m( EPEXSPOT
=g fanspower Statnett = 5%

50HzRTZ
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--3evtPl 5. Tests and simulations
cobi--

-

Inherent features of tight volume coupling

1. EMCC determines the flow on the ITVC interconnectors (Volume Coupling (VC))

2. The indicative prices for DK1, DK2, SE and GE given in the EMCC ITVC calculation
determine the electricity flow direction. Like in the PX systems this is always from low
price area to the high price area (exception: grid related constraints, e.g. ramping)

3. Afterwards, the Power Exchanges (PXs) calculate their prices. Those prices are relevant as
the PXs have the pricing authority

4. If there are small differences in the calculated prices, the electricity may seemingly flow
from high price to low price area

5. Reasons for price differences are treatment of overlapping curves, details in block bid
selection and minor factors such as currency conversion and rounding rules

Fiprion smxcendex meiped Cereos “glia  emccf( —EnBW eneraiver/ox EPEXSPOT
Feneno  nordPQl Rt tenner “E- ANSpover Statnett = A% 50HzR1Z

- 8% 5. Tests and simulations
ph Inherent features of tight volume coupling

Adverse flow due to small price spread: No adverse flow due to high price spread:

EMCC calculation: Nord Pool Spot EMCC calculation: Nord Pool Spot
30.95 €/MWh calculation: 30.95 €/MWh caleulation:
31.05 €/MWh 31.05 €/MWh

correct flow adverse flow
EMCC calculation: EPEX Spot
31.00 €/MWh calculation:
31.02 €/MWh

Amprian apxZendex seLreEd @ ::creos l)/é—l—'lg

tennetr “E

e}lm:run nothos‘F?!r

emcc (( EnBl ENERGI

-

correct flow correct flow
EMCC calculation: EPEX Spot
41.00 €/MWh caleulation:
41.02 €/MWh

nerfoic EPEXSPOT
warmoar  DOHZRTZ

ove Statnett
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5. Tests and simulations

Test setup and aims
Simulation results

Comparison of ITVC results and EMCC production results

a
a
a
a

Announcement of member testing
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‘f?:l.\ 5. Tests and simulations
Synthetic CWE-Nordic tests: Summary of results

Synthetic CWE-Nordic results
Interconnector classification hours CBF turnover
ratio

[ Name ] [[=1] [%] [MWh] [EURO]
AF >= 0,20 Euro/MWh 0,5% 4.055] -1.022 €]

turnover
ratio

[%]
-0,05%

AF < 0,20 Euro/MWh 16,0% 107.233| -3.377 €]

-0,15%

correct flow . 83,6% 691.256 2.265.350 €]
subsum 802.543 2.260.951 €

99,80%

AF >= 0,20 Euro/MWh 0,5% 2.597 -726 €|

-0,03%

AF < 0,20 Euro/MWh 9,5% 51.426 , -1.407 €|

-0,05%

correct flow 90,0% 546.790 2.830.676 €]
subsum 600.812 2.828.544 €

99,92%

AF >= 0,20 Euro/MWh 0,9% 3.955 -1.325 €|

-0,03%

AF < 0,20 Euro/MWh 10,2% 64.836 , -1.866 €|

-0,04%

correct flow 88,8% 746.210 4.935.571 €]
subsum == 815.000 4.932.381 €

99,93%

AF >= 0,20 Euro/MWh 0,6% 10.606 -3.072 €|

-0,03%

AF < 0,20 Euro/MWh 11,9% 223.494 -6.649 €|

-0,07%

correct flow X 87,5% 1.984.256 10.031.598 €]
total sum 3 2.218.356 = 10.021.876 €

ation (cross-border flow , CBF) on each interconnector is > 85

Amprion apxSendex e ped (ereos LElia emcc {( ——€nBW cNERGINET/DKC
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roypvells 5. Tests and simulations
Ve -7

v Synthetic CWE-Nordic tests: Likelihood of adverse flows

number of hours in % with real PX price spread
2,0%

1,8%

1,6% % 4[ % of hours with adverse flows ii
1,4% +—\%\

I \\
1,0% \
0,8% \

0.6% \ cables

o N e
' \\ = \/\%J

0,2% ~ ~

e— ~————
0,0% : . k —

——

0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00 2,00 500 10,00 €/MWh

The smaller the price spread, the higher the possibility for adverse flows.
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5. Tests and simulations

Test setup and aims
Simulation results

Comparison of ITVC results and EMCC production results

(I W W

Announcement of member testing

Amprion spxSendex meiped (  ereos 4%lfa  emcc K —EnBW encrainer/ox  EPEXSPOT
QF INGRID nadpos?lor Tenner & f O\xﬁ: Statnett E agEAr!}#SI{I%T 50HzRTZ

04.10.2010

42



04.10.2010

5. Tests and simulations
Flows vs. price spread in explicit auctions

Price difference GE - DK / SE MWh/h Price difference DK / SE - GE

.UOU
w
& [ K1 -G |
=
==|.u 1500 7 TOrY < < Auad
L) BERE S EF WL 0t T R Xk A
3 * . . . Ca ;x,.. eeelie P o eh 4 e conme e o . s ®
o * ., e PRET RO SN P
= . . RIS R R L L TR s e3 s g mresen .
= -baps < 3
L] B e e ™ s e e B w e o e e e
4 . & ol oo 84 W ooy o3 e e e eae e, 9
T . AN PR . M
RS MR
I ! SRS .
: .an,g..o b oems *
. . 5
* ode > > RS .
€/MWh DAL 2 22 KON RARYN . e
% o v<4d.’ s .o -
- ¥ .
R
o s
&3
AP
) g
IMI.I.I
om
3~
o x
=a
@
z

Data from December anuary 2009 (29.12.08 — 31.01.2009)

right quadrant wrong quadrant
0,20 €/MWh-corridor (not regarded as adverse flow)

':9..\ 5. Tests and simulations
Flows vs. price spread in the current EMCC system

Price difference GE - DK / SE MWh/h Price difference DK / SE - GE

> GE

Net flow DK / SE

right quadrant wrong quadrant

0,20 €/MWh-corridor (not regarded as adverse flow)




5. Tests and simulations
Flows vs. price spread in the future ITVC

system

Price difference GE - DK / SE MWh/h Price difference DK / SE - GE

Net flow DK / SE

Net flow GE >
DK / SE

right quadrant wrong quadrant
0,20 €/MWh-corridor (not regarded as adverse flow)

®\ 5. Tests and simulations
Price spreads: convergence between the

markets

Current EMCC system Future ITVC system

100% 100%

90% 90%
80% — — — — 80%
70% — — — 70%
60% 60%
50% 50%
40% 40%
30% 30%

20% 20%

o
0%

10%

0%

=Ap>10€
Ap<1-10€
Ap<1€

BAP=0€

GE~DK1 GE«~DK2 GE«SE GE—DK1 GE~DK2 GE<SE

Under the new solution, the ratio of identical prices between GE, DK1,

DK2 and SE is

expected to increase from 56% to almost 60% of all calculated hours.
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5. Tests and simulations
Comparison: Current ITVC virtual price calculation vs.
Real PX price calculations

Price deviation ITVC—PXs for areas GE, DK1, DK2, SE in €/ MWh (72 days, 1.728 hrs)

Today'’s tight volume coupling Future tight volume coupling

2,00 2,00
1,50 1,50
1,00
0,50 [y I ]'
ML Linth
0,00 N 14 v
TN PN oy o LN MR
R LRI IR
0,50 ] i po
21,00
21,50 1,50

EMCC -NPS

EMCC - EPEX

EMCC - NPS

EMCC - EPEX

DK2 GE DK2
-3,100 -9,600 -0,800 -0,800 -0,410 -1,720 -0,380 -0,680
1,530 5,910 3,720 0,190 Max 1,098 5,690 4,150 0,370
Average
0,0360 0,0450 0,0270 0,1300 absolute 0,0062 0,0404 0,0310 0,0217

Price deviation in CWE-Nordic tests is lower than in production.

Poprion apxSendex s ped  oreos 4 lfa  emccf( —EnBW everainer/ox EPEYSPOT
Frweno  nordPQ RtE Tennet = Tonsoower Statnett = 5% 50HZRTZ

5. Tests and simulations
Summary of results (I/Il)

* Technical tests: all interfaces are in place (automatic or manual)
* Algorithm tests: finished successfully
— Price deviations are lower than at today‘s EMCC calculation
— Average price deviation values of all CWE areas are less than
0,01 €/MWh (GE, FR, NL, BE)
— Average price deviation values of interconnector areas are less than
0,04 €/MWh (DK1, DK2, SE)
* Procedural tests: finished successfully
* Integration tests:
— Parallel tests: finished successfully, some voluntary tests planned for October

— Member tests: scheduled for end of October

* Shadow auctions: implementation is on track* )

* Subject to full IT compatibility

Implementation is on track for launch date 9th November, subject to the successful
completion of the tests (only member tests missing)
Poprion apxSendex s ped Ccreos Elia  emcc f( —EnBW enerainer/o  EPEXSPOT
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,——\;vng’,.‘\ 5. Tests and simulations
Summary of results (ll/Il)

* Following the implementation of our new solution, the algorithms of EMCC and the PXs
are very well aligned and produce results that are of a high quality, e.g. equal prices.

* Adverse flows are inevitable under a volume coupling scheme. The ITVC solution
produces very few adverse flows which account for minimal monetary losses, compared
with the calculated overall welfare.

* If adverse flows occur, they are mostly due to minimal price spreads (< 0,20 €/MWh),
therefore, the negative turnover is also minimal compared with the economic welfare.

* Prices in the neighbouring areas are converging, contributing to the aim of the EU to
develop an integrated European market.

* The desired effect of market coupling has set in since the start of Nordic-German
market coupling and will be continued with the ITVC solution.

The solution found is the closest tight volume coupling that can be performed under

current circumstances.
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- 5. Tests and simulations

Test setup and aims
Simulation results

Comparison of ITVC results and EMCC production results

U 0 0 0

Announcement of member testing
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--3evePl 5. Tests and simulations

\ -
p

ph Member testing

U New session of member testing: Week 43

O End to end tests including CWE MC, ITVC processes and shadow auctions ( Nord Pool
Spot order books will be simulated)

O 5 days of testing:

25 Oct : 1 normal day

26 Oct : 1 special routine
27 Oct : 1 ITVC decoupling
28 Oct : 1 normal day

29 Oct : 1 CWE decoupling

O O O o

O  All tests will be performed in the afternoon, avoiding overlapping with operations

O A communication with the registration details and scenarios will be sent in the coming
days to the Market Participants by the CWE PXs and CASC.
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What is CWE-Nordic ITVC?
How does CWE-Nordic ITVC work?
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4. What is the impact of CWE-Nordic ITVC on the CWE and Nordic Spot
Markets2

5. Tests and simulations

6. Conclusion
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6-Conclusion
Jean-Francois Conil-Lacoste
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ACK

APX
ATC
BRP
CBF
CAS
CASC
CM
CWE
DK1
EMCC
ENDK
EPEX
ETS
ETSO
MCO
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List of Abbreviations

Acknowledgement file

Adverse flow

APX-ENDEX, The Power and Derivative Exchange

Available Transmission Capacity

Balance Responsible Party

Cross Border Flow

Control Area Schedules

Capacity Allocation Service Company, provider of CWE ATC and Shadow Auction
Congestion Management

Central Western European

Denmark West (Optimisation Area), used as synonym for interconnector
European Market Coupling Company GmbH

Energinet.dk (TSO)

European Power Exchange EPEX Spot SE (PX)

EPEX trading system

European Transmission System Operators

EnBW enercinerfoic  EPEXSPOT
I Statnett 50HZRTZ

ITVC
LEX
LIM
MC
MCO
MCP
MP
MR
NPS
OBK
PX
RIM
SA
SCH
TCO
TSO
UMM

A mprion apx_endex
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List of Abbreviations

Interim Tight Volume Coupling
Latvia Export (Virtual Area of NPS)
Latvia Import (Virtual Area of NPS)
Market Coupling

Market Coupling Order

Market Clearing Price per area and hour
Market Party, Market Participant
Market Results

Nord Pool Spot AS (PX)

Order book

Power Exchange

Russia Import (Virtual Area of NPS)
Shadow Auction

Schedule

Trade Confirmation

Transmission System Operator

Urgent Market Message (messaging system on NPS website)

Oelia  emcc {( EnBW enercinerfoic  EPEXSPOT
: I Statnett 50HZRTZ

04.10.2010

49



