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Disclaimer:
Presentation based on DRAFT Version of the NC Balancing!

NC Balancing is work in progress. e n t S O@
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* Process Overview
 Target Models & Transitory Period

Key Concepts of NC EB
 Coordinated Balancing Area and Area Consistency
« TSO-TSO Model
 Reserve and Energy Products
 Procurement of Energy Reserves
« Transfer of Obligations of Energy Reserves
* Use, Allocation & Reservation of Capacity
« Settlement
« Central Dispatch Systems
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Process Overview
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Overview Meetings
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Scoping Drafting Internal
Approvals

¢ DT had 18 meetings so far (including Kick-Off)

« 3 Stakeholder Advisory Group Meetings held in Brussels

« Several bilat. meetings with Stakeholder Associations, EC, ACER
« 1St Public Workshop on 7t of May (together with NC LFC-R)

—
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Drafting Team

DT consists of 16 people.

 Also, we have an excellent geographical
representation in order to consider

Balancing Code

: _ : Drafting Teams
different practical experience. Members

 Full support end effort of DT members
needed (50% of their time is reserved for
DT EB development purposes)!

« As almost no blue prints are available
(compared to e.g. Operational Security,
CACM, etc.) drafting the NC EB wasl/is
very challenging.

- Hence, Stakeholder involvement was and is
very important!

- An open approach for Stakeholder cooperation
was chosen and is established!




External Cooperation

 Avery proactive approach was chosen regarding stakeholder
involvement

« Several discussions, Telco’s and workshops with ACER, EC
and other Stakeholders have been organised and conducted

« Discussion of early drafts with Stakeholders (more than 150
comments after 3rd EBSAG meeting)

- It was (and still is) very challenging to keep pace!

entso@



Drafting is guided by the FWGL

« NC Drafting based on
understanding of the mechanisms %*55;5_.‘:;:_._,:.:~.:.."~|
established by the FWGL
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resolved by the DT EB in
cooperation with ACER
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Target Model & Transitory Period
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Target Models and Transitory Period

(Article 57: Targets)
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Balancing Processes in Place

Legend

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

 Different market systems in place!

—

entso@

Source: ENTSO-E, September 2012



FRR (Automatic) — Capacity — Procurement Schemes

Legend

Mandataory Provision without Reservation

MAA
IMandatory Offers
Mandatory Provision

Bilateral Market
Organised Market
Hybrid

 Different procurement schemes are currently in place across Europe!

en
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Source: ENTSO-E, September 2012



Key Concepts of NC EB
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Content of Network Code EB

 Chapter 1. General Provisions
« Chapter 2: The Electricity Balancing System
« Chapter 3: Procurement of Balancing Services

 Chapter 4. Use, Allocation and Reservation of Cross Zonal
Capacity for Balancing Services

 Chapter 5: Settlement

« Chapter 6: Algorithm Development

« Chapter 7: Reporting

« Chapter 8: Targets and Transitional Arrangements

 Chapter 9: Final Provisions

—
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TSO-TSO Model
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TSO-TSO Model example

: FRRa Balancing Enerqgy

_ general
Functions restriction

(CoBA)

TSOs

TSOA

—>  Commercial information: bids, offers for Balancing Energy
> Individual restrictions: unshared bids,
specific products,...
—  O€Neral restrictions: (LFC&R), grid constraints
(PTDFs, AMFs,...), available capacities (after IDGT,
reserved capacities,...)
entso@

Principle Handling:

Every few seconds TSOs submit current
demand to AOF (e.g. 2-4 seconds)
Considering commercial information,
individual and general restrictions
optimisation process is conducted

- No restrictions - same price

- With restriction - different prices

-> “online market coupling process”
Controllers of CoBA TSOs receive
“correction” signals (virtual tie-lines) for
physically applying the results.

- Hence, local merit orders are “corrected”

Error Handling:

In case of CMO breakdown (IT, VTL,
communication) no influence on SoS
because activation according to local
merit order (just without CMO correction)




TSO-TSO Model example: FRRa Balancing Energy

Functions reeerdl Clear responsibilities:
CoBA - Connection TSO has the necessary
(CoBA) information to control the system at all

times
- Even in case of external activation the
processes are the same (activation out of
TSOs MOL by TSOs system controller)

TSOs TSOA Prequalification by Connection TSO
Monitoring by Connection TSO
TSO-BSP settlement by Connection TSO

BSPs(v) v (v Common TSO-TSO settlement
processes

Maximising benefits:

- Because of coordinated usage of
available capacities (reservation, after
IDGT,...), AOF and related processes:

—>  Commercial information: bids, offers for Balancing Energy

Individual restrictions: unshared bids,
specific products,...

—  O€Neral restrictions: (LFC&R), grid constraints
(PTDFs, AMFs,...), available capacities (after IDGT,

reserved capacities,...) - Welfare optimal solution achievable!
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TSO-TSO Model example: FRRa Balancing Reserves

general Principle Handling:

Functions restriction
(CoBA)

TSOs TSO A

Every TSO submits reserve requirements
to RPOF (e.g. weekly, monthly, yearly)
Considering commercial information,
individual and general restrictions

optimisation process is conducted
- No restrictions - same price
- With restriction - different prices
- “market coupling process”

BSPs(v) v (v () Clear responsibilities:

———>  Commercial information: bids, offers for Balancing Reserves

Individual restrictions: unshared bids, specific
products,...

—  O€Neral restrictions: LFC&R, grid constraints
(PTDFs, AMFs,...), available capacities (reserved
capacities,...)

entso@

Prequalification by Connection TSO
Monitoring by Connection TSO
TSO-BSP settlement by Connection TSO
Common TSO-TSO settlement
processes

Rather easy and coordinated fulfilment of
LFC&R obligations




TSO-TSO Model example: FRRa Balancing Reserves

_ general
Functions restriction

(CoBA)

TSOs

TSOA

———>  Commercial information: bids, offers for Balancing Reserves
> Individual restrictions: unshared bids, specific
products,...
—  O€Neral restrictions: LFC&R, grid cc_)rlstraints
(PTDFs, AMFs,...), available capacities (reserved
capacities,...)
entso@

Maximising benefits:

Because of coordinated usage of
available capacities (reservation,..), AOF
and related processes:

- Welfare optimal solution achievable!

Consistency:
Fully consistent with Balancing Energy

schemes
Same (similar) settlement, monitoring,
error handling principles

Fairness:
Common cost/benefit sharing principles
necessary

Drawbacks:
Huge coordination efforts necessary!
(e.g. procurement horizon)




TSO-BSP Model example: FRRa Balancing Reserves

(TSO C performing TSO-BSP reserve procurement)

. general Principle Handling:

Functions restriction - BSP from different countries may join
reserve procurement process of TSO C
based on prior consent of TSO A, TSO B

- VTL integration from BSPs to foreign
TSO necessary (humber, complexity)?

Unclear responsibilities:

- Who is performing monitoring,
prequalification, settlement

- Fulfilment of LFC&R obligation more
complicated

- How to use reserved capacities?

—>  Commercial information: bids, offers for Balancing Reserves-  In case of outage Connection TSO has

problems but with information, tools?

Individual restrictions: unshared bids, specific

products, ... - BSP might have several (bilateral)
ey G€NEral restrictions: LFC&R, grid constraints reserves obligations; to whom to bid
(PTDFs, AMFs,...), available capacities (reserved balancing energy?

capacities,...) - At least all Balancing Energy bids to be

w
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TSO-BSP Model example: FRRa Balancing Reserves

(TSO C performing TSO-BSP reserve procurement)

Functions g‘t?f‘et_ra' Maximising benefits:
. — - Because of uncoordinated usage of

available capacities (reservation,..):
- No overall welfare optimal solution possible

Fairness:
- Cost/benefit sharing principles more
complicated
- How to “avoid” that TSO C reserves
cheapest resources from A, B for their
drawback?

Drawbacks:

. o . - Consistency problems, huge coordination
—>  Commercial information: bids, offers for Balancing Reserves
effort necessary

Individual restrictions: unshared bids, specific

products,... > Nevertheless, TSO-BSP model for

General restrictions: LFC&R, grid constraints . .
——) )

(PTDFs, AMFs,...), available capacities (reserved FESErves Shal_l be _pOSSIb_Ie according

capacities,...) to NC EB for interim periods!

—
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Coordinated Balancing Area
and Area Consistency
(Chapter 2)
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Goals and Requirements for the Definitions

— Differences between Areas should be clear
G EWVAGEBEINRNiis — Definitions should include all aspects of LFC&R and Balancing
— |nconsistencies with other Codes have to be avoided

— Attachment of responsibilities to different Area Types
Clarity of (consistent with definitions)

Responsibilities — Assignment of each TSO to an Area and its responsibilities
shall be clear and not conflicting (between Codes and Areas)

— Processes for the association of a TSO to an Area have to be

: : clearly defined
Clarity of Choices
— Areas should be able to accommodate today’s control and

market structures to foster flexibility and harmonisation

entso@



Area Definitions in LFC&R

Synchronous Area Frequency Quality Target, FCR Dimensioning

Frequency Restoration Quality Target & FRR/RR

LFC Block . ..
Dimensioning

Frequency Restoration Control Error,
Frequency Restoration and Replacement Processes

| Online Monitoring of Power Interchange, Scheduling

Area Process Obligations arise
for the TSO according to the
kind of Area which they operate




Area Definition in Balancing: Coordinated Balancing Area

— TSOs are obliged to cooperate in a so called Coordinated
Balancing Area (CoBA) with one or more TSOs

— Each CoBA includes the exchange of one (or more) Standard
Product(s) and Imbalance Netting

Concept of a — Flexibility on the way to reach the FWGL targets is ensured by
Coordinated not detailing which cooperation is to be done with which TSO

Balancing Area — Sharing and Exchange of Balancing Reserves is not
mandatory, but possible

— CoBAs for Balancing Reserves (if established) can be smaller
than those for Balancing Energy

— Functions are performing central tasks

entso@



Area Definition in Balancing: Coordinated Balancing Area

May exchange Balancing Services between
Coordinated Balancing Areas, already
exchanged within them

Cooperation per Balancing Service/product Cooperation per Balancing Service/product

- | | | =
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Area Definition in Balancing: Coordinated Balancing Area
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Coordinated Balancing Areas: Promoting Integration & Flexibility

TSOs may cooperate with
different TSOs in CoBAs for
different products

e.g. FWGL target of a
single pan-European
CMO for the activation of
RR energy

| widen

cooperation

“merge

CoBAs serve as intermediary

S
o
__1so+ [ia
| Cé%te
steps and vehicles to reach

m the FWGL targets
>

Concept allows for early  Opligation for cooperation in Integration of CoBAs allows for
cooperation due to its flexibility ~CoBAs fosters integration ~ reaching the FWGL targets

entso@
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Link between proposed Area Definitions

Coordinated Balancing Area |
Link
=] Obligation to cooperate at regional level | . established
B in Balanci

LFC Area or LFC Area or
Monitoring Area [ERddd Monitoring Area

LFC Area or

Monitoring Area

stablished
in LFC&R
Code

Responsibility: Area Process Obligations
| e

NC EB uses
the term
TSOn

to describe the

Area controlled

by an individual
TSO

TSO 1




Relationship with other Areas — Various settings are possible

- LFC ( LFCAreaT LFC Area )
Block

¢ R
The Area Definition Proposals are Bidding
flexible enough to accommodate Zone
today’s market and control structures

LFC Block

(LFC Block
LFC Area

Bidding Bidding
Zone Zone




Chapter 3, Section 1
Reserve and Energy Products
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Reserve and Energy Products

= Dale POLE Jalc

RESLOIE Y Ddlc

In the absence of incentives for BRP to help to

Joint Action within

Synchronous Area 7 i restore system imbalances
Power / y
Frequency
/\ reserve activation

Frequency Restoration Pr S A

Reserve Replacement Process

: : t
. frequency .

i Time to Restore Frequency | | a.
R d Ll T ;r T ) DS
occurrence of the _ -
disturbance Time to restore frequency

Reactive activation request.
for RR to cover predicted
system imbalance
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Reserve and Energy Products

Meet the needs of the TSO for system balance
Flexible products

LFC&R
(and Ad Hoc Team Deterministic
Frequency Deviation)

Include constraints from BSP Competition

Upen to conventional,

RES, demand sources

Transparent

Non discriminatory

entso@




Reserve and Energy Products

Standard Products

Common at synchronous area level

- Requesttime

_Ramping pero —_—
4

Min & max delivery period

- Preparation period

|

0- Deactivation period

1

Mode of activation

Full Activation
time
(from LFC-R)

Full Delivery Period

Specific Products

Addltional or otner caracteristiCs Control area level

entso@

1l

6-Deactivation period
—
Validity period

Validity perioa




Reserve and Energy Products

Characteristics Characteristics
completed by required and
BSP fixed by TSO

‘ Real Time

(FRRm) (FRRa)

Close to
Intraday (RR)

—
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Reserve and Energy Products — activation, example for RR

products

Need of TSO a

| | 1- Netting of request of
| | the TSO
Need of TSO Db | | '

Activation

Optimisation
Need of TSO ¢ m Function

2- Activation of bids at
Need of TSO d m the lower cost
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Chapter 3, Section 2
Procurement of Balancing Reserves
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Scope NC LFC&R & NC EB

N:LFC&R:

Determine required volumes and

distribution of reserves to ensure

operational security

* Dimensioning of reserves

« Technical limits for exchange,
sharing and cross-border
activation of reserves

Technical requirements to ensure

safe exchange / sharing / cross-

border activation of reserves

* Need for available transmission
capacity

» Fall-back solutions,...

NC Electricity Balancing:

Provision of required reserve
volumes (within the limits for
distribution set by NC LFC&R)

Optimized activation of reserves
(energy) available in the system

Mechanisms to ensure the
available transmission capacity
for sharing / exchange / XB
activation of reserves

Source: LFC&R Stakeholder Workshop 12 March 2013




What is the approach prescribed in the NC?

« Terms and conditions related to Balancing defines rules for
procurement of Balancing Reserves

 Exchange or sharing of Balancing Reserves is not mandatory
but optional

« If exchanging or sharing TSOs have to use Standard
Balancing Reserve Products and establish a Coordinated
Balancing Area

« TSO-BSP model is allowed as an intermediate step

—
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General rules for procurement

 Contract for a longer contract period than 12 months has to
approved by NRA

* FRR and RR reserves have to be procured separately for upward
and downward direction, NRA might approve common
procurement under certain conditions prescribed in the NC

« BSP’s counterparty is a TSO in its area (TSO — TSO model)

« BSP has the possibility to transfer its obligation to deliver a
Balancing Reserve to other BSP(s) under certain conditions

« Secondary market with Balancing Reserves is possible but not
mandatory

—
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Exchange or sharing of Balancing Reserves

« TSOs establish a Coordinated Balancing Area for a standard
balancing reserve product to be exchanged or shared

« Harmonise necessary rules

« Each TSO defines an amount which can be procured outside
its relevant area taking into account limits set by NC LFC&R

« TSOs analyse a need for reservation of Cross Zonal Capacity
and if necessary they secure it

« Approaches are listed in chapter 4 of the EB NC
« The procurement is performed

—
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Comparison of a procurement without CoBA and within CoBA

TSOB TSO C
TSO A
A N A
3. Accepted Balancing Reserves 3 Accepted Balancing Reserves

Required amount

Required amount by theTSO B
by the TSO A ;
Required amount
by theTSO C
. TSOs collect supply offers/ reservation offers
1_ TSO collects supply offers/ reservation offers 1 p?rgm BSPs
from BSPs CoBA_ _______ LLdo NS oo -
4 . Acceptance information back to BSPs / 4 . Acceptance information back to BSPs \

gem EEE - o . . o E——
— e e o o o o .



Transfer of obligations of Balancing Reserves

TSO B TSO C

~ -~
3. Accepted Balancing Reserve Bids

1-Procurement

Market based

Non discriminatory Required amount
by theTSO B

Required amount
by the TSO C

Foster competition

1 TSO collects supply offers/ reservation offers
' from BSPs

- e o o o e e e md a e e se e ee Ee E Ee E E .

o0BA 4. Acceptance information back to BSPs

7’

fmm———-=—0O

~




Transfer of obligations of Balancing Reserves

- Transfer of obligations

Foster Competition

Non discriminatory

Shorter timeframes

TSOs shall be
informed

O E—— EE— S S S S S e e e o

BSP of a CoBA which fulfil with prequalification

—
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@ Selected BSP after procurement of reserves by TSO




Chapter 4
Use, Allocation & Reservation of
Capacity
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Target of Chapter 4

« Maximise value of exchange on interconnector capacity

* Not endanger the secure operation of the system
* In line with relevant Codes (CACM, LFC&R)

Optimal

allocation

Marginal value of
capacity for day
head trade

arginal value of
capacity for trade
with AS

« L | >
Capacity for day ahead trade Capacity for AS

—
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Different ways which TSOs can use capacity for Exchange of
Balancing Services

Use of
Cross Zonal Capacity

Capacity available after Provision of capacitY
Intraday Gate Closure based on methodologies
from NC

Probabilistic
Approach

Allocation Reservation

entso@



Use, Allocation and Reservation of Capacity

« For all Capacity provision methodologies:

« Capacity is provided to the product where it yields the
largest welfare

« Pricing of capacity consistent with other time frames and
products

* Reservation and co-optimisation can be arranged in
multiple ways

« Normally based on real or assumed price differences
between standard energy and balancing products

entso@



Provision of capacity based on reservation methodolo%y

Example of process: short term market based approac

12 months before || 6 months before Thursday \ Actual week (n) Week (n+1)
first reservation first reservation week (n-1) \
L
* Methodology and *  NRA approval Reserve procure- Reserved Cross Zonal +  Settlement
algorithm developed ment in areas A Capacity included as +  Publish results
by TSOs and B previously Allocated + Evaluation
*  Market consultation «  Provision of Cross Capacity * If necessary

* Application sent to
relevant NRAs

entso@

Zonal Capacity
according to appro-
ved methodology

+ Balancing Energy Bids adjust
from contracted BSPs algorithm for
on CMO later weeks

+ Bids selected by Activa-
tion Optimisation Func-
tion




Short term market based reservation — Cross Zonal Capacity

reservation based on available price information

TS0

Calculate XB
capacity =

values

Submission of reserve bids (volumes and prices)

Financial prices and other
relevant prices/information

Cross Zonal Capacity
values*

Cost-Benefit-
Analysis (based on
Social Welfare
Calculation) decides
on use of Cross
Zonal capacity for
exchange of

Broadcast results to the
market - transparent

Decided Cross Zonal

. : Balancing Services
transmission capacity
reservation

u Contract with selected BSP

1 National TSOs collect reserve bids from national BSPs

2 TSOs submit bids and local reserve needs to common platform

3 Reserve Procurement Optimisation Function calculate XB capacity value (willingness to pay based on spread between
reserve bids)

4 Left: submit results of no 3 to Cost-Benefit Analysis

4 Right: collect financial prices and other indicators of price differences in "ordinary" energy market (must be public prices /
transparentdata) Run the algorithm -------

5 Output: Results of algorithm back to TSOs, how many MW X Zonal capacity will be reserved for exchange of balancing service

market

6 Transfer of “clearing results” of balancing rese
e n t S O@ 7 Contract between TSO and BSP for exchange of balancing reserves (where connecting TSO contracts exchanged volumes
nationally in addition to national obligation. Receiving TSO contracts nationally with TSOs less than national obligation)



Chapter 5
Settlement
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Settlement Principles FWGL

 Non discriminatory

* Objective, fair, transparent

« Effective competition, market
 Appropriate (= no perverse) incentives to all
but:

 Limited distortion to adjacent markets

« Account for regional specificities market design

—
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Energy Settlements

- TSO-BSP

* Relevant Area
« TSO-BRP

* Relevant Area
« TSO-TSO(’s)

« Coordinated Balancing Area (CoBA)
« Common Merit Order List (CMOL)

« Synchronous Area (SA)

« Between Synchronous Area’s

—
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TSO — BSP Balancing Energy Settlement

 Frequency Containment Process (optional)
 Frequency Restoration Process

 Reserve Replacement Process

 Adjustment of requested energy to associated BRP

« Per direction, relevant area, time unit, marginal pricing (pay-
as-cleared), unless ...

—

entso@



TSO - BRP Imbalance Settlement

« No Connections exempted; based on:

* Notified Position
» Allocated Volume
* Adjustments

« Per direction, relevant area, time unit

« Encourage BRPs to be balanced as close to the physical
reality as possible, or help the system to restore its balance;
price aggravating imbalance not less/more than average

(=marginal for single pay-as-cleared MOL) balancing energy
FRR/RR; other direction open...

—
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TSO - TSO(’s) Energy Settlements

 Frequency Restoration Process (1to 1, CMOL)
 Reserve Replacement Process (1to 1, CMOL)

« Unintentional deviations (SA: 1ton,DC: 1to 1)
Requires accounting/settlement intended deviations:
 Imbalance Netting Process (1 to n, CBA)
 Frequency deviation (SA:1to n; DC: n.a.)

« Ramping Period or agreed Ramp Rate Process (SA: 1to n,
DC:1to 1)

—
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Settlements Results

« Financial disinterest TSO
« Fair and equal distribution of cost/benefit

 No perverse incentives

« BSP (non-delivery)
 BRP (gaming)
« TSO (free-riding)

—
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Central Dispatch Systems
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TSO from Central Dispatch Systems

« TSO determines the commitment and load of majority of
resources (generators/demand) in whole Relevant Area

« based on bids and technical parameters provided by market
participants

« Typical objective: minimisation of energy delivery cost to meet
system demand as forecasted by the TSO while complying with
operational security requirements

« Dispatch instruction issued directly to the resources

* |Integrated process of: Balancing, congestion management and
procurement of reserves

« TSOs from Central Dispatch Systems act as a BSPs towards
other TSOs

—
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Central Dispatch Systems - Balancing

XB Balancing mechanism

Activation

Optimisation

» Balancig offers
* TSO Demand
________________________________________________________ *Constraints __ V4 __ _______ Wl _____

*System stgte
Detailed grid ‘-System sta : .
Demand Forecast model *Detailed grifl model Detailed grjd model

1

1

1

1

1

" q !

..': ““ XBB :: :

results !

8 0 ““ V . 1

- 1

Dispatch XB Balancing Dispatch :

» Balancing correction preparation correction 1

* Congestion Management - :

* Reserve procurement 1

1

1

1

1

_______________________________________________ S

L . 1

* Preliminary dispatch . Final 1

. .  Start-up instructions Dlspatgh dispatch !

Bids submission . Reserves allocation corrections :

] 1

. Econo.mlcal part Realization of .

* Technical part TSO instructions |

1

1

1

[ === =TT T oSS mmm———--------- 1
DAM Nominations D-1 Afternoon / XBB GCT

Closure = H-1

Evening
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Central Dispatch Systems — NC Considerations

« Allowance for preparation of Balancing offers by TSO (Art. 16.2)
« Based on BSPs’ bids, dispatch results, future work plan, system state

» Creation of feasible offers reflecting real possibilities and cost of their
activation

« Potential allowances for BSPs’ bids submission (Art. 22.9)
» Bids needed before start of local integrated dispatch process

» Limited possibilities to change submitted bids, due to on-going
dispatch process (only availability of generating unit can be updated)

« Fair, transparent, non-discriminatory, approved by NRA

—
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Central Dispatch Systems — Settlements

« Main principles of settlements (also imbalance settlements):

* |ncentivise market participants to follow TSO instructions

« Specific for Central Dispatch Systems
* Incentivise market participants to restore the system balance
* Applicable both for Central and Self Dispatch Systems

 No special settlements provisions for Central Dispatch Systems
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