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Early attempts tovalue flexibility o
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Imperial College Imperial Colleg
tonion Energy: From the Grid to Consumers trn " Electrifying transport sector:
Flexibility: From Consumers to the Grid value of smart charging
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: Value in 2030: >£80 Gy,
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Recommendation®n data management @
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TSO-DSO
DATA MANAGEMENT REPORT

+This report prasides inputTo the Eurcpean Cammission in thes work on ldencl[ying an aperogrian:
T2 -DECfmmeyeock. being part of the forthooming “Warket design ard Seneanbies paccage’,

DATA EXCHANGE HASTBPORT EFFICIENT MARKET FUNCTIONING
FOCUS ON SERVIRAFHER THAN ON PLATFORMS
ESTABLISHHIREPARTY ACCER3DATA

PARTY OR PARTIES RESPONSIBLE FOR DATA MANAGEMBENHUWBST BE
STANDARDISATION OF gBSCDATA EXCHANGE IS NEEDED

Do o o o To >

USE-LEXIBILITY ACCORDING TO MARKETWHILESSINGLING O8MSTEM
RISKS

Recommendations

A AVOID HARMFUNTERFEREN@ETWEENONGESTION MANAGEMENT AND
BALANCING

A DEVELOPROLE MODEL AT THE EUROPEAN LEVEL

A TSOs AND DSSHOULD CLEARIXPRESS THEIR NEEDS FOR FLEXBILITY
SUPPORARODUCT DEVELOPMENT

A TSOs AND DSOs WHLIRTHER DEVELOP DATA PRIVACY AND SECURITY STANDARDS

Tasks

A THE LEVEL ORTA GRANULARSMOULD BE DEFINEEPENDING ON THE TASK
A FURTHER WORK ON THE CASE BALANCING

g I:.L'IS[)-I'r' entso@ curclootric y

...... IF

Source:1 SGDSO data management report. 2016
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Q Challenges fothe energy transition
IMPLEMENTING THE ENERGY UNION STRATEGY

CHALLENGES FOR THE ENERGY TRANSITION AND THE MARKET DESIGN
REQUESTS SMART SOLUTIONS

TRENDS OBSTACLES SOLUTIONS KEY

Centralised Decentralised Smart grids

. % v Flexibility

v'Link
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Conventional Renewable i
wholesale

bl
]

Intelligent and retail
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v'Security
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SourceDr. ManuelSanchezliménez CEuropeanCommission. May 2017
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‘Growing relevancef DSOs antProsumer:

Regulators and DSOs sharing similar viewpoints
on the central role of DSOs and Prosumers

What comes next ... 3 major step forward
The evalving roles of Digital D50s to enable a consumer-certric and greensar energy future

Evolving roles

System optimiser tfm
Constraints market
DpElﬁtur
Contributor to systam
sECuUrity

= Data manager
Meutral market facilitator
Felatlonshlp manager

(=L TR

¢/
.,»

l Distribution System has Central Role

Supply
Companies

Smart meter cperator CﬂI'ISHI'I'IEI'SfFI‘ﬂﬁﬂ mMers
PP
A Digltalisation trends
Improve canneckivity . A
Foster collahoration F Generators |
Consumer participation Distribution Svstem
Industry 4.0
Cpen data | ]
Cybersecurity y lransmission
_ E—_—’"“‘”‘ A System
e msn S0
Source:Jodo Torres. EOBistribuicAcand EDSO. 2016 SourceCEER. 2016
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'5 { haQ omflexibifity

Possible constraints to leveraging flexibility
and guaranteeing a cosgffective transition

Finding out how to ‘square the circle’ in a flexibility environment

Cope with disruptive loads,
technologles and behavlours

{

Keep the system {at Manage the Impact of ;5

least) as rellable as it s external actions and new %
now business models

Limhiting ‘traditional’ natwork
Investment
Source5{ haQ @GASsa 2y TFtSEAOAfAGED Hawmy
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U [ haQ oflexdbifity K]

A DSOs, as neutral market facilitators, to A Prevent thedouble use of flexibility
oversee utiliseand coordinatdhe resources
Impacts of flexibility

o A DSOs t@ontrol the use of congestion
A DSOs use of flexibility to manage network managemenservices in their grids
& capacitywithin which the market can

function A Products for congestion management to
Includelocational iInformation

A DSOs to use flexibility for congestion

management where it isosteffective A The basis for a functioning system is the
unity of task, responsibility and decision
A DSOs to choose the best amdst cost making

efficient technologies for operation

_ _ A Data exchange and data forntstween
A Development otostreflective, capacity DSOs, TSOs and custonierse agreed
basednew distributiontariff structures upon
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Involving consumers in energy system operations

A LA

Residertial sechor
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Bt gl 1 billion households and
. L 11 billion smart appliances
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TR
Demand response programs — in buildings, industry and transport - could provide 185 GW of flexibility,
and awoid USD 270 billion of investment in new electricity infrastructure
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Digitalization can help integrate variable renewables by enabling grids to better match
energy demand to times when the sun is shining and the wind is blewing.

SourcelEA. 2017
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Unlockingflexibility potentlal

Smart charging of electric vehicles o

BEDIT

o

EVs standard ws smiart charging
Capua: s rsmant

’H

15 mikor 208 milon
Fan (14

e Slardand £ hasging

TG [T EbE I St hangng
EV's smart charging would provide further flexibility to the grid
saving between USD 100-280 billlon investment in new electricity infrastructure

Distributed energy resources ing

® e

Bledchain could help fn facidate
peer-lo-gesar elaclricly trade
within local energy communitics

Digitalization can facilitate the deployment of residential solar PV and storage,
making it easier to store and sell surplus electricity to the grid or lacally
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“ A country running orRES <
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GENERATION VS DEMAND (9/3/18 - 12/3/18)

Demand Mon-RES =——I/O Pumping

________________________________ An all-time daily high of el ihiie Sl Ltk | of Sl il
penerated KES on the 11
RES: 53% wind; 46% hydro; af March (101 Wh] 65% wind energy delivered
1% solar to the DSO network

SourceEDPD, 2018
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energy directly fed into distribution networks

generation directly fed into distribution

'A country running onES

energy directly fed into distribution ne
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(2018/2017 comparison) networks (2018/2017 comparison) (2018/2017 comparison)
IS0 PERIDDD HOMOLDGD TECROLOGLAS ESTATISTICAS 0 WICID  PERIODD HOMOLDGD TECNOLOGIAS ESTATISTICAS IICKD  PERIODD HOMOLOGO TECHOLDOMAS ESTATISTICAS
Hidriza fe Fotovaltalco -
30 2009
00 &
- 1508 . e
A
g W0 gmu: g. .
200
£09 a
10 — 0
i} ':rl\i:_lr.: ] r _f_' - [ L ;
MRS A S S E S AR 0 f@g’#(@%###@ﬂ;:"y LR R R A A
— T — s " 1 Q— T .";r:. ? — 37 — 7018
Lv. ki ’. &-ﬁ:' -..
o b -t ‘l{
National energy power supply directly Renewable energy directly fed into
fed into distribution networks distribution networks
06 Abril Hurgn Mn 06 Abril Mnrt;:n Mur-;o
109 Gwh S8 Gwh
1 939 GM'- 3 ‘W«D M 1 ssn m 2797 mam
SourceEDPD, 2018
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We have come dong way
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Learning fromstakehold

= yWhat tendibcee do vou require te provide serdees to TS0 and 0505 = the mest efficent way?
= Wikat e vour wews saout esisting and emergrg platforms?

v wWitat is reeded to be dons inorder bo dess oo patforms?

Gluestions

Ahauld any additeral “peneral prie fersd an slide 157

iple” b

Do pod agree wits the 3 main aptions for market coerdination bebacen congestion management and
Ealansing, or dayou see sy necessity for ancthes oation®

r general ves. What ootion will be selected in e enc? In any case, interference bebween congestion
raragement market and Balascing rarkst should Be aecided.

ers

Why this workshop?

distribuicdo

= Ta hawe a follow-up from the workshopin March

= To give a comprehensive owervies of the report content

+ To point cut key guestions where your views are needed

Guestions

élar, Tram yor peinl al visay, B the waon] oites part of A5 chat cheadd b disemaed in mans
ekl and trat is relevant fo T50-DEO tocperation? 15 1t proserly sddressed ?

by i ke DAM - menl oely RES, DER |althoegh |

S50 shoadd s e [ER}?

“wibat 15 your wiew on how to start an ofioent congesticn meragement markes?

“débat solutices weuld yoo propese e LAV Che nesd Tar macs Do

the possibility for parfelio optimisation?

Taensure ni imbalante is created by congostian Mansgomant ACTIONG, CAn wou AGres o thi: 3

poeskliti== for counter actions proposed in shde 267

Eiy e TS0

“Wihat mre wour espectations i terms of tanspa

SourceASM TF. 2018
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ey, while mitigating the n=k for markes powes-?

i yend sgree itk he “gereral apreermera” in dics 117

Urchear what “the noeds of the system ooerator” means. Please speafy

it yord areR it shi 1S al anributes? Do yow have any amendments?

wibat 15 meant by cortficats of ongin? Aease speofy

Heew dlo wien see Aggregation in product design for inlra-tanal cengestice rarageman?

D wrd agree Chat thes could be twa ways of @rid precealification o incraare the amount of
urits prequanfed? (e, dynamic ond condiboral)

4 ¥is

Hir el won see the ek belween qonpestion maragement 2edd belanceg prodacts?

r balancing products are used for corgestion management purposes, iE has to be guaranteed that
the tost of these halaporg products is not allocated fo the imbalance s=tHement prize to be paid
by thee balancing respeorebde parties (BRF)

* How doss te conperabon betwesn DEC-T50 lock on a daily base?
Parrnats are 3 slira th e ifficient fle lit s elpctd ¥

* Do yod zgree witt the gerera) prinople desorked in slide 57

+ Marken parties (o g, F3F BRP) sheold Be cora
OS50 B THO

CHE

yision of mwsiem cperators?

Guestions

iz ypeni Dediene a Neaibility registern is esded =4 TROIA0 toal 1o sinhands i
services?

lity e Nlessbilivy

¥
» The Aekbility register is not 3 bidding shtform : do gou ses it the same way?

4 i

wihat kne of cata would wou agrest o have In this regster?

Flestitie capacity [down-fupsand Hleeibiizg]

U o have ary other commesris o addibore to this topic?
Hioww will the regstration process look like?

* D bhers aoust for @ PSP o gt scoess b the Resibility register le.p, registration fed? © 5o o
what 15 te orice?
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The digital DSO assamartphone
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SourceEDPD, LVC. EUW. 2018
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Urhe digital DSO assanartphone <
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SourceEDPD, LVC. EUW. 2018
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UThe digital DSO assmartphone <

distribuicdo

Integrated supervision centre

smigrenng

SourceEDPD, LVC. EUW. 2018
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UThe digital DSO assmartphone <
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it 4
Old phone
SourceEDPD, LVC. EUW. 2018
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UThe digital DSO assmartphone <
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SourceEDPD, LVC. EUW. 2018
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UThe digital DSO assanartphone Q

SourceEDPD, LVC. EUW. 2018
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Evolvingflexibility needs <

) _ _ _ distribuicdo
Phases of integration with variable
renewables share, status in 2016

Figure 2. Annual VRE share and corresponding system integration phase in selected

% WRE of annual electricity generation

countries/regions, 2018
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Phases of integration with variable
renewables share, 2030
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A conceptual framewaorkfor flexibility o

Active
Consumers

G ¢ Commercial domain -
enerator Supply

Active i DOWER Exchange of
consumers i : BRP EXCHANGE data
5 : MARKET
g § Aggregator ° BRP o
= S ADJUSTMENT
Citizen energy ; WORMATION | pURCHASE  MECHANISM Fa— Market
communities 3 e : facilitation
- Regulated domain
§ FLEXIBILITY PROCUREMENT FOR
e CONSTRAINT MANAGEMENT
: —
Aggregation i BALANCING Designing the
DSO TS0 MARKET and framework
ANCILLARY

MUTUAL EXCHANGE OF OPERATIONAL SERVICES
AND CONTRACTUAL DATA

European
Commission

Sourceadapted from EC, Manuel Sanchez Jimenez. EG3, Smart Grids Task Force (2014, 2018, 2018)
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Need for furtherDSQOTSO coordination @

Mon-frequency
Ancillary Services

Frequency Ancillary
Lefvices
{incl. balancing)

Congestion
MManagemeant

FLEXIBILITY

N = Y

Flexibl ity Flexibility
providars in the current providers in the future
pawer system pawer syshem

F lesibility
il

i) O SN

| 4 ! _F,(_"I_. i i _,-I L i b

SEECA Y e i
Ericls Desmand Supply Grids DER

Supply

Diiztribeibed
ERErgYy Mesnurmes

SourcelRENA report on innovation and renewables, 2019
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A DSO and TSO have roles and responsibilities
assystem operatorand asneutral market
facilitators

A Anefficient level playing fielfor market
parties is required, fostering new services
and valuing flexibility services

A Various actors to deliver different servicats
different scales

A TSGDSO coordinatioon mutual processes
and data exchanges between them to
guarantee a reliable, efficient and affordable
operation of the electricity systejrand to
guaranteenon-discriminatory and efficient
market operation
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ASM what Is at stake?

— —— e w pEm— -—-

AN INTEGRATED APPROACH TO
ACTIVE SYSTEM MANAGEMENT

WITH THE FOCUS ON T30 -D50 COORDINATION
IN CONGESTION MANAGEMENT AND BALANCING

Source ASM report. 2019
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A Active System Management (ASM) is=a

set of strategies and toslperformed and
used by DSOs and TSOs fordahetefficient
and secure management of the electricity
systems It involves the use and
enhancement obmart and digital grigs
operational planning@ndforecasting
processeand the capacity tonodulate in
different timeframes and distinct areas,
generation and demanencompassing
flexibility instruments (toolbox) to tackle
challenges impacting system operation, thus
ensuringproper integration of Renewable
Energy SourcgRES) andlaigh share of
Distributed Energy Resourc(@ER), as well
as theintegration with energy markets
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Toolboxto unleash flexibility potential

Technical solutions using Market-based solutions to Connection agreement
network assets activate explicit flexibilities solutions

Rule-based solutions like
Tariff solutions to trigger curtailments, in last resort or
implicit flexibility emergency situations

SourceASM report. 2019

WORLD| i Ao | ORDEM

ENERGY ) ape- ije:u DOS 34
e

COUNCILI &g == WP | ENGENHEIROS




Coordinated use of markemnstruments

Flexibility Service
Provider (FSP)

Product

pre-gqualification

Grid
pre-qualification

SourceASM report. 2019
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Bid
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Market

coordination
scheme

Product
activation

Information sharing /

Flexibility register

Product delivery to TSO

or DSO

Information to market
parties and
settlement
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Congestion managemergrocess
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1. PREPARE

= Product definitions

= |nitial unit- and grid
pre-qualification

EMERGENCY (OUT OF SCOPE)

Execute emergency
plan {red phase)

4. MONITORING & ACIVATION

2. PLAN / FORECAST

Y Congestion/action bids available?

Congestion YES required?

Plan / Forecast
expected?

P Collect bids

Activate next bid

v
5. MEASUREMENT & CONTOL OF ACTIVATION & SETTLEMENT

Measure Settlement

s
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Source ASM report. 2019
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* Denial is possible according to conditions stated in SO CGL Art. 182 .4 * - / :

Source’ASM report. 2019 Figure 3: Preparatory phase - Initial grid pre-qualification
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consultwith 0K s
other 50%
= T o TS { NOK
H z * N\ : : H
; / YES \ DKE Accept participation.
E GTART seeersnpE0UESE for participation |« Locationof connection : PLP P Inform FSPand :
: on B or Ch market S in own grid? o } Evaluate ~ ceoeestees fp Storelocation, FSP - +-e-y neightbouring SOs :
i \ l etc. in flex register H
N / TS |
E ¢ V4 ’ . 7 E S E H
: S . / : ’ : :
E . ~. - = - . T \ *E. H
¥ The flex register is a list of connections with its FaP an technical capabilities. All 50s can view all connections I 1
but modification can only be done by the party responsible for that specific detail of the connection; the grid \ Flex . END i
pre-gualification can only be changed by the SO the unit is connected to. ‘\ register? . / i
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Congestlon managemergrocess

YES
YES b Evaluate” Accept bid
-
START -y~ Select(next) ...p Locationofbidin
: bid own grid? -
: : Inform FSP "
E b Aok e of
: Flex register
- o,
. : ~ A
s No g ; . ,
¢ e . : : :
/ , \ : : f NO o
. Consult with A v i Lo g REJECE/Limit bid @
| Other S0 e » Evaluate”
\ .
* /
U U USSRV TSNS, VIOV TO U U U UV O UV TR TRPUUUN o neee st e et sttt b2t et 4 £ttt 2t et 2 s £ et 4412t es £ Rt A d e et £ £ et £ £ 1ttt 4 £t £t s 21 et et i
*
N . / :
" Compensation? Depends also on the transpafengy ir_1 the Evaluitiq[l 2o v
 Rejection possible according to conditions stated in 50 GLAM. 182.5 (only termporary rejection possible) END
Mwho should inform the FSP? S0 wha buys the service or 50 to whom the service providing unit is connected? S0 has option that FSPwill deliver upon activation
(contracted/purchased); thisis different frorm direct activation from MOLwithout options.
* The evaluation of already placed bids is a contivous process until activation to adapt to the unexpected events that might arise in real ime and that affect the
timefrarme for which the available bids are valid.
Figure 5: Market phase - Evaluate bids
Source ASM report. 2019
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Congestion managemergrocess
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Figure 6: Close to RT/RT monitoring & activation phase
MONITORING ACTIVATION
M YES
action
required? bid/inform
market party”
NO
1 There can be a (big) time difference between the collection of the bids and the activation of the bids. Therefore it makes sense to consult with other
50 ifthe location of the bid is not in the SO's own grid.
T'\Who should activate bids? The SO who bought the service or the S0 to whose grid the service provider unit is connectad?
' Rejection possible according to conditions stated in SO GLAr82 5 (only ternporary rejection possible)
Mote: How to deal with potential imbalance caused by a CM product activation? (e.q. compensation bids, perimeter readjustrment etc.)
Source ASM report. 2019
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Market coordination scheme®ptions <
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Option 1 : separate TSO & DSO Option 2: combine TSO & DSO Option 3: combine balancingbids
congestion management congestion management and congestion management
Supplier IRP Supplier
Power
Exchange
Market
E Aggregator E E Aggregator
2 : 2
DSO congestion
imanagement
Source ASM report. 2019
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Alntegrated system approach ACommon marketplace conceptual
J Y PP framework and p?inciples at EU level

AEffective and costfficient

flexibility tool AEasy access for customers

Alnteroperability between platforms
AMarketbased procurement (long P y P

term view) ARegulated vs markdtased activities

AStandardisatiomt national level AAgIno_stic hardware and technological
solutions

AGrid and product preualification

Source ASM report. 2019
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DSOs' roles need to be further developed
around 5 different main topics

*  Further

* Further strengthening vislbility and » Advanced data sharing to
representation of all control over faster innovative services
DSOs networks

= 5ir henl Id

* Ephancing collaboration = Emarter and hnsﬁ ﬁpﬂngs
with Stakeholders digital grids Market

* Focusing on aperational facilitation *  Managing m"‘fl
challenges impacts on the grid

* Leading distribution- . =  Contributing to future-
related network codes FIEKIbIE & proof market design

reliable

*  Egual fooling, greater SYStE m *  |nnovative collaborations
coordination and cearer H . to work out best
boundarles operation C’l‘tl-zen' solutions

* Viable Interactions * Customers’ particpation
schemes to enable DSO-TSO L . alEnergy and flexibility
lexitility services relationship * Balancing Communities *  Opportunities to improve

=  DSO-TSO Innovation and imeestments resilency and relfability
amart investments and flexibility

*  Enabling the sharing

= Risk preparedness - ;"T“:!Iw economy
exibili
platforms
So
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Main challenges for DSOSO to implement

the CEP
SourceEC. 2018
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