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Project motivations = Smaort

¢ |ncreased reserve needs Which ancillary services could How the architectures of
d | . f be provided from entities dispatching services markets
ue to explosion o located in distribution networks | should be consequently revised

variable RES

¢ Opportunities from new managing the network at the mission border to guarantee
DER in distribution? TSO-DSO interface observability and control

* Five key QUEStIOF\S: Which implications on the on-
going market coupling process

Which optimized modalities for What ICT on distribution-trans-

“Some actions can have a negative cross-network effect. For instance, TSO use of distributed
resources for balancing purposes has the potential to exacerbate DSO constraints. Equally, whilst
DSO use of innovative solutions, such as active network management, can deliver benefits to
customers, if not managed properly they may in some cases counteract actions taken by the TSO”
(CEER Position Paper on the Future DSO and TSO Relationship — Ref. C16-DS-26-04 — 21.09.2016)

Article 32
Tasks of distribution system operators in the use of flexibility

1. Member States shall provide the necessary regulatory framework to allow and s s
incentivise distribution system operators to procure services in order to improve W'nter paCkage aSS|g nS a
efficiencies in the operation and development of the distribution system, including
local congestion management. In particular, regulatory frameworks shall enable role to DSOS for Iocal

distribution system operators to procure services from resources such as distributed

generation, demand response or storage and consider energy efficiency measures, .

which may supplant the need to upgrade or replace electricity capacity and which CO n geSt|O n ma nageme nt»
support the efficient and secure operation of the distribution system. Distribution f .

system operators shall procure these services according to fransparent. non-

discriminatory and market based procedures. bUt n Ot 0 r ba Ia nc. ng

Distribution system operators shall define standardised market products for the
services procured ensuring effective participation of all market participants including
renewable energy sources. de

operators shall exchange all n{ EC (2016) Proposal for a DIRECTIVE OF THE EUROPEAN e

system operators in order to § PARLIAMENT AND OF THE COUNCIL on common rules for
secure and efficient operatiol the jnternal market in electricity




The SmartNet project http://SmartNet-Project.eu S Smart

Project video: https://vimeo.com/220969294/73d98edde6

= architectures for optimized interaction between TSOs and DSOs in managing the purchase of ancillary services from

subjects located in distribution.
»= three national cases (Italy, Denmark, Spain);
*  ad hoc simulation platform (physical network, market and ICT)
=  CBAtoassess which TSO-DSO coordination scheme is optimal for the three countries.
= use of full replica lab to test performance of real controller devices.

» three physical pilots to demonstrate capability to monitor and control distribution by TSO and flexibility services that

can be offered by distribution (thermal inertia of indoor swimming pools, distributed storage of radio-base stations).
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TSO-DSO coordination schemes
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Coordination scheme

Centralized AS market

model

Benefits

Efficient scheme in case only
the TSO is a buyer for the
service

A single market is low in
operational costs and
supports standardized
processes

Most in line with current
regulatory framework

Attention points

No real involvement of DSO
DSO grid constraints not
always respected

Local AS market model

DSO has priority to use local
flexibility

DSO supports actively AS
procurement

Local markets might create
lower entry barriers for
small scaled DER

TSO and DSO market
cleared sequentially
Local markets might be
rather illiquid

Need for extensive
communication between
the TSO market and the
local DSO markets

Shared balancing

responsibility model

The TSO will need to
procure a lower amount of
AS

Local markets might create
lower entry barriers for
small scaled DER

Clear boundaries between
system operation TSO and
DsSO

Total amount of AS to be
procured by TSO and DSO
will be higher in this
scheme

BRPs might face higher
costs for balancing

Small local markets might
be not liquid enough to
provide sufficient
resources for the DSO
Defining a pre-defined
schedule methodology
agreed by both TSO/DSO
might be challenging

Common TSO-DSO AS

market model

Total system costs of AS for
the TSO and local services
for the DSO are minimized
TSO and DSO collaborate
closely, making optimal use
of the available flexible
resources

Individual cost of TSO and
DSO might be higher
compared to other schemes
Allocation of costs between
TSO and DSO could be
difficult

Integrated flexibility

market model

Increased possibilities for
BRPs to solve imbalances in
their portfolio

High liquidity and
competitive prices due to
large number of buyers and
sellers

Independent market
operator needed to operate
the market platform
Negative impact on the
development and liquidity
of intraday markets

TSO and DSO need to share
data with IMO

TSO-DSO
coordination schemes

From SmartNet deliverable D1.3
http://smartnet-project.eu/wp-
content/uploads/2016/12/D1.3 201612

02 V1.0.pdf
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Proposed Market Design D Smart

Considered services: balancing and congestion Time horizon
management at transmission (HV) and distribution ¢ —>
level (MV), including voltage constraint at MV = . Time granularity
— —
1
1
l =
Rolling optimisation concept: Results for the first ! 1
time step are a firm decision. Results for the next
time steps are advisory decisions. R
Time
Network representation: DC approximation for HV,
SOCP for MV
iEu::l:h\El /_ Temporal constraints (Intra-bid) x
FrP’D + +  Accept-All-Time-Steps-or-None: =
i Profile tracking
. . . N .- amping: = Turbines
Market products: implementation of typical o [ Ma. numierofactvations: >
- - Avoiding wear & tear )
constraints of flexibility providers (extension to multi- e armon ofactivation: > A1
L 9 Q ML 3 . Min. duration of activation: = Plant
period bids with temporal and logical constraints . L e activations:
aubids 0 56 . o :\nfzwsivlzfn:\fzr& tear; cool-down
° Qe « Integral: = Electric storage
. . . N\ J
Representation of arbitrage opportunity between I

. . e LOgiCal constraints (Inter-bid) ————
Cascadlng mal’ketS: day‘ahead, Intraday, AS market «  Implication: = Series factory lines
Exclusive Choice: = Parallel factory lines

+  Deferability: 2 Wet appliances
_ J




The simulation platform
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CBA among TSO-DSO coordination schemes D Smart

e Literature review:

O
O
O

EPRI/IRC
REALISEGRID
e-Highway2050

" Proposed indicators:

O

O

O

Reduction of total balancing cost
(not social welfare!)

Reduction of network losses
(calculated ex-post)

Reduction of congestion not “seen”
by the AS market: trapped by the
regulations of the physical layer

= Sensitivity factors

O

Emissions savings: with standard
emission rates for each generation
technology and CO2 prices forecasted
at studied horizon.

Cost percentage due to network
limitations: comparing costs with
Ideal situation (bus-bar network)

ICT costs include communication,

market clearing software).... Steps :

1. Comparison of the coordination
schemes in terms of
functionalities and ICT

2. Convert each ICT system into a
cost at target year

Main focus on issues that can differ

between coordination schemes.

Metrics

System-level

benefits of CSs

Monetisation ,
* Macro-level: system perspective

e Micro-level: actors’ business case




Pilot A: Distribution monitoring and control

D SmartNe
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_____ Flow to be implemented (IEC 61850)
Existing flow (IEC 61850)
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Pilot B: Ancillary services from indoor swimming pools &

Comman 1507050 4% market model
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Pilot C: Ancillary services from radio-base stations

Shared balancing responsibility medel

Hl & 'lﬁl = e )"\_
=" = Y
a
1
- a LR
:.If:,m Auh‘i-d
] i
L ,
e :
G
RISER L) e I
LTy LM v ) I
I )
: * Flexibility
! ~manager
I = :
: .
: Congestion
1 Monitoring management
| (metering \ T e
I data) =£ pS
i S
Vo i i i i i
Point of —&

delivery rC:

connection —

Demand
response

G )
S Smart Net")

Simulated

flexibility |
aggregators

____.._______...__

aptimisation
Vodafone

Aggregator Network {)‘

--—rm--n--wnm-r—n--'

Narrowband
loT
technolog

"J
20 base stations

MID- appro\red ((A:”

Sub-meters




SSmartNet

AT 32 2 @dyna ondeso meaneyoc -3 88

EURISCO nsioe) (NS \J¥
BEASELTA SIEMENS @ SINTEF mﬁ S: tecnalia J iz
Glasgow

Bz <o O Vopr

vodafone

SmartNet-Project.eu

This presentation reflects only the author’s view and the Innovation and Networks
Executive Agency (INEA) is not responsible for any use that may be made of the
information it contains.
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