Elektro Ljubljana

Development of the
electricity market at the
distribution network level
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Presenter
Presentation Notes
ELEKTRO LJUBLJANA
Speaker : Matjaž Osvald	
Company: Elektro Ljubljana d.d.
BIO: Matjaž Osvald is Executive Director in Elektro Ljubljana since 2000.  He is currently responsible for the development, maintenance and operation of the electricity distribution network. He is chairman of Slovenian CIRED Technical Committee. He is also a member of CIGRE, CIRED Session 6 advisory group and EURELECTRIC  Distribution & Market Facilitation Committee.
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The largest
electricity
distribution network
In Slovenia

5 distribution units

B | jubijana City DU
B | jubljana Environs DU
B Kotevie DU

Trbovlje DU

Movo Mesto DU




Our history
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126 years
of the
company's
activities

1896 Start of the company's activities: in KocCevje, the first water
and power plant were built

1898 Ljubljana obtains its own thermal power station

2008 start of development of new billing system

2010 The first electric vehicle charging station is installed.

2011 The subsidiary Elektro energija starts fully functioning on 1
December.

2014 The first virtual power plant acts in the electric power
system.

2016 Merging Elektro energija with GEN-|

2017 Start of Advanced Metering Infrastructure (NMS) project
2017 Implementation of AX as ERP system

2017 Implementation of Maximo as Asset Management System
2019 First module of Common Entry Point (EVT) in production
2019 Big Data Project started

2021 Introduction of a new SCADA/ADMS system
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Business
Operations



Financial and
non-financial
Indicators

NMET PROFIT
EUR 14.1 million

LOSS OF (+24.9%)
ELECTRICITY IN THE ROE
NETWORK &4.24%
3.66% (+0.77 PR}

(-0.43 PF)

DRIVEN BY
ELECTRICITY EBITDA
75 charging stations EUR 43.9 million
under management (+6.5%)

(+32 stations)

SUSTAINABILITY-ORIENTED
OPERATIONS OF
ELEKTRO LJUBLJANA

DEVELOPMENT
FHEJEETS INVESTMENTS
9 projects registered EUR 35.5 million
with the Energy Agency ( [Il 9%)

4 completed, 3 newly
registered)

NING AND NET FINANCIAL

EDUCATION
average of 15 hours DEBT :uﬂiﬂlm
per employee .
[+ & HOURS) VALUE ADDED (-0.39)

FER EMFPLOYEE
EUR 90.% thousand
(+&.1%)
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Investments

Actual investments by investment category

39.8
375

35.5
329

2017 2018 2019 2020 2021

HV P MV and LV ] Secondary equipment B Other investments

— Actual investments in 2021 were down by 0.9% relative to
actual investments in 2020. The epidemic impacted the
Implementation of investments again in 2021m while
supply of metering equipment came to a virtual standstill
during the year due to global problems faced by the
suppliers of basic electronic components.



Investments In
the MV- and LV-
network in 2021
by purpose

Investments in the MV- and LV-network by purpose in 2021

Other Mew connections based on

14.8% issued connection approvals

11.4%

Simultaneous construction of
the utilities infrastructure

10.4% Improvement in
electricity quality
13.8%
Unburdening of the
network
8.1%

Revitalisation of the network
41.5%
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Employees



Number of
employees

890

880

870

860

850

840

830

846

1/1/2019

Number of employees

858

1/1/2020

878

1/1/2021
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Distribution
network



Reliability and
safety

Network
managed by
Elektro
Ljubljana

NETWORK UNDER

MANAGEMENT

17,342

km of power lines

30

DTS

21

substations

5,627
TS

261,001

metering points
in the remote

control system
(+9.4%)

ELECTRICITY

DISTRIBUTION

4,311
GWh of distributed
electricity

{+4.8%)
744
MW
maximum peak

load of the network
(+2.3%)

348,447

network users
{+0.8%)

QUALITY

OF SUPPLY

SAIFI -
number of protracted
interruptions per
customer

1.73

(+0.05)

SAIDI -
duration of

the protracted
interruptions per
customer in minutes

126 min’

(+5 min)

MAIFI -
number of momentary
interruptions per
customer

3.37

(-0.21)

* Al reasons for inlerruplions

(inierral, external, lorce
mdjeure),
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Distribution
system users
Number of
distribution system
users Is growing
Increasingly from
year to year,
Increasing at a rate
of 0.8% annually.

NMumber of distribution system users
[growth in total number of users relative to the previous year)

+i &5

BT
+[.4%
09% m:"'” 193
723 211
593

723
155-.‘1
73

+0.8%

2017 2018 2019 2020

I Production devices connected directly to the network
I End customers with self-supply

2021

End customers with production devices in the P52 connection scheme (previously the Px3 scheme)

End customers without production devices
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Average household consumption in the area covered by Elektro Ljubljana

Consumption of
the electricity

(kWh)
4,300

4,100

3,900
3,700

Total consumption
was up by 4.4%

relative to the

3,500
3,300

previous year

Growth over 5-year period

| Average household consumption
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Number of Number of approvals issued for the
approvals issued connection of producers

/7000 6288

6000

The number of iIssued 5000
approvals was up by 4000
14% in 2020 and by 3000 s
44% In 2021due to 2000 1318
tremendous amount of 1000 /70

= m B

Interest in the set-up
of self-supply
production devices

2018 2019 2020 2021 1-9 2022
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Gremo na elektriko
(*Driven by electricity)
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The largest
Slovenian CSs
network

— 2010: Elektro Ljubljana installs
first public charging station

— 90.000 free charges in 9 years

— 450 charging stations in the
system
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Latest development
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| Element naprednega merilnega sistema
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infrastruktura



NMS

4% of
custumers
with
advanced
meter

300,000

250,000

200,000

150,000

100,000

50,000

AL 74.0%
-

-
-

Cd
_ K677% P )

-~
o 36:1%

2016 2017 2018 2019 2020 2021

Stevilo vseh vgrajenih $tevcev skladnih z NMS
—eStevilo vgrajenih $tevcev vkljuéenih v NMS
o-+~eDelez vgrajenih Stevcev vkljucenih v NMS
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- 70.0%

- 60.0%
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- 30.0%

- 20.0%
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ﬁ System for Uniform Access to Measurement Data - SEDMp

National
Data Hub

W5
Lill Bl e b . 2 L 2014
4y Fll¢ o

Single entry
point (EVT) EV]

Enotna Vstopna Tocka
(Enotna vstopna tocka nacionalnega podatkovnega vozlisca)

IT
EL-PRIM



Presenter
Presentation Notes
Navodilo za posredovanje podatkov določa skladno s 205 čl. SONDSEE posredovanje podatkov o
uporabi sistema in enotno izmenjavo merilnih, obračunskih in tehničnih podatkov merilnih mest oz. merilnih
točk v standardizirani in enotni obliki s strani distribucijskega operaterja na celotnem področju Republike
Slovenije.
Storitve izmenjave podatkov se uporabljajo v okviru podatkovno storitvenega vozlišča Enotne vstopne
točke (EVT) v obliki funkcionalnosti, portalov in sistemov izmenjave podatkov. Navodilo je namenjeno
izmenjavi podatkov med uporabniki sistema EVT.
Intended for all electricity users, data beneficiaries, suppliers, aggregators, etc.
Ensures uniform exchange of data between operators (inter-operator data exchange)
Access to the available measurement data is independent of the electricity distribution area or the supplier's affiliation




$  Intended for all electricity users, data
beneficiaries, suppliers, aggregators, etc.

SEDMp

 Ensures uniform exchange of data between
operators (Inter-operator data exchange)

 Access to the available measurement data 1s
independent of the electricity distribution area
or the supplier's affiliation



Ponudniki storitve
identifikacije — REKONO,

SIPASS
SEDMp
................................................................................. P —— A ——
4 cr N Portal za upraviéence do | \
Uporabniski portal | : . I
— nodatkovu , | Registracija, |
: Centralni | upravljanje, |
MOJE:JPF;KTRO MOJELEKTRO.si elektroenergetski potal .| administracija |
i Slovenije - CEEPS |
\ Y, - Ll N\ J
| End Customer service portal ! B28 Storitve - MQ
| e-obrazci - (os:.t.ale | Podatki MM || 15min podatki || 15 min po.datki (OS';'a/e
funkcionalnosti) | za D-1 na zahtevo na urnik b
CIM zasnova storitvenega vodila

Enotna vstopna tocka
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MojElektro za uporabnike:
-	Obračunski podatki, 15min meritve , moč, zgodovina porabe
Ceeps/MQ za upravičence do podatkov (dobavitelje, ponudniki storitev, borzne, Agencija):
Storitev za naročanje MM za diagrame D-1, M-1 
Dodajanje/odstranjevanje merilnih mest < 43kW v seznam za obdelavo
Seznam služi za avtomatsko pripravo merilnih podatkov na urnik
Interaktivna storitev za pridobivanje 15-minutnih merilnih podatkov  
Sinhrona storitev za merilne podatke do 50 merilnih mest za D-1, M-1
Obdelava za pridobivanje 15-minutnih merilnih  podatkov   
Zagon vsak dan ob 7:30 za D-1 in 5. delovni dan ob 16:00 za M-1
Podatki za MM s priključno močjo > 43kW avtomatsko zajeti
Podatki za MM s priključno močjo <= 43kW iz naročenega seznama

Med operaterji sistema:
Izmenjava podatkov vseh proizvodnih virov nad 43 kW v dinamiki D-3 15 min podatki, deljeno po RTP in viru 
Izmenjava topoloških podatkov po MM
Izmenjava 15 min (ali manj) podatkov proizvodnih virov nad 250 kW v skoraj realnem času 
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Presenter
Presentation Notes
Poleg .merilnih podatkov smo  vključili še podatke iz drugih operativnih virov, kot so podatki o sredstvih, topologiji omrežja, prostorskimi podatki, podatki sistema obračunavanja,  vremenski podatki in drugi

Ob načrtovanih spremembah pri upravljanju in razvoju distribucijskega omrežja, vključevanju obnovljivih virov energije, samooskrbi, uvajanju električnih vozil in drugih spremembah bo digitalna transformacija imela zelo pomembno vlogo v elektrodistribucijskih podjetjih. Digitalizacije si ni mogoče predstavljati brez podatkov, ki so eden ključnih temeljev prehoda v digitalno obdobje. Distribucijska podjetja že zbirajo in hranijo tehnične podatke, kot so podatki o elektroenergetski infrastrukturi, prostorski podatki v sistemih GIS, merilna mesta za obračunavanje, poraba električne energije in številni drugi parametri naprednih merilnih naprav ter podatki, ki jih generirajo sistemi SCADA in ADMS. Vsi ti podatki se trenutno uporabljajo za izvajanje dejavnosti v posameznih oddelkih. Zahtevno je imeti celoten pogled na dejansko stanje in dogajanje v distribucijskem omrežju, zato bo premik tehničnih podatkov iz namenskih podatkovnih silosov v centralizirano upravljanje, shranjevanje in združevanje teh podatkov bo eden glavnih prihajajočih izzivov podjetij za distribucijo električne energije. V današnjem svetu poplave podatkov obstajajo rešitve za upravljanje in obdelavo velikih količin podatkov. Seveda je pri uporabi tovrstnih rešitev pomembno razumeti, da imajo te količine podatkov svoje specifične lastnosti in da vsaka tehnologija ni primerna za določeno vrsto podatkov. 
Veliki podatki (Big Data) se ne nanašajo samo na veliko količino podatkov, temveč se štejejo kot podatki, ki obsegajo velike kapacitete (število transakcij), hitre zapise kompleksnih tipov podatkov in strukturno raznolike vsebine podatkov (strukturirane, nestrukturirane idr.). 



Big data /| VOLUMETRICNA STATISTIKA

- 3 let zgodovine podatkov

94151767309

- Procesiranje 31 milijonov zapisov energije
v 2 minutah

- Dnevno procesiranje
- cas 4 uro in 50 min

- zapisov: 8.058.432.631 (8 milijard)
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Nov tarifni sistem - primerjava
Obstoječi Akt  Odjemna skupina skupin Mesečna števčna stanja obračun po VT, MT, ET Obračunska moč glede na varovalke = Razlika dveh števčnih stanj (2 podatka/MM) = 290 mio podatkov/mesečni obračun
Nov tarifni sistem Definiranje novih uporabniških skupin Zajem in masovna obdelava 15min podatkov Preračun 15 min podatkov po sezonah in blokih Vzpostavitev dogovorjene in presežne obračunske moči  = Integral vrednosti po posameznih blokih (2.880 podatkov/MM) = 3.000 mio podatkov/mesečni obračun
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15 min

Sistem za razbremenjevanje meritve za Platforma za
SMS ob novih razpisih | omrezja (SRO) obracun obvladovanje
SMS d — ] vele podatkov @
Topic \(POVP)
EX C h a.n g e SMS za  w— Agregatorl
aktivacije MQ MQ
O -I: sporocila Broker/streznik
ZaFSin Enotna vstopna tocka Agregator?
i n fo r m at I O n | Moj elektro [  (SEDMp) i o
/ SCADA \ @ste.m.za upravljanje ) s J U Broker/streznik
_ | fleksibilnosti Sictem 73 MQ
. Pglozaj (Flexibility server) MQsporotila [ [ posredovanie > broker 11| Agregator3
- - _;St'kal . — - |SEMAFOR > sporoilnih wrst ¢ » —P MQ
T h e m a.l n ? Broker/streznik
Topic Pusht ’_T T
. . meritve ELES
b U I | d I n g == = < ) ‘ Moj elektro ‘@
Uporabik omrezja edtinsy BMrgker/streinik
(odjémalec) :
b I O C kS Of t h e MERILNI CENTER . Moj elekiro MQ sporotilo
0 aktiviranje

SySte Im Posiljanje SEP Komanda iﬂ_%1 _ agregatorjev

komand na steved | ADVANCE || na Stevec —_

Obracunski stevec

\ J
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In the future, the European and Slovenian energy policy promises many benefits from active customers and the flexibility market, which is supposed to balance the daily load diagram as soon as possible and adjust the EE consumption to a large extent to the availability of RES and network capacities. Since the expectations are very high, the desired investments in services and systems that will enable flexible services are also appropriate. This includes the entire infrastructure of smart meters and the transmission of their measurements, as well as various market and technological platforms, aggregators and reporting systems.In distribution, as a first step in this direction, we implemented the specification of a set of ICT tools to enable the procurement of flexibility services throughout our network. It is based on a single entry point portal, upgraded with the functionality of publishing tenders and collecting offers for flexibility. The system is being installed at Elektro Ljubljana (ELJ), which participates in the green transformation consortium. Since the system in ELJ was set up gradually, it consists of several systems that exchange messages with each other. It is not necessary for all electrical operators to establish two systems as in EL. It is only important that all electricity operators have the same communication protocol (MQ messages) towards external stakeholders (aggregators, ELES, future platforms).Roughly, individual systems that exchange MQ messages can be divided into four subsystems:• a system for publishing tenders and collecting flexibility offers (part of the network load relief system – SRO)
• flexibility management system (flexibility server)
• flexibility accounting system (part of SRO).
• access system for providers and external partners (upgrade of the single entry point)


Registration

I t m u St b e / i‘l; glc?r‘grﬁ?sko \ [ Uporabnik omrezja (odjemalec) ) AGREGATOR3

done by the e
owner f()r E/Elektro Celje

A Uporabniki/odjemalci
each MM, but ‘ J
] . , N 2. Registracija in
[ Sluzba za razvoj omreija ] informiranje o 750

h e C a n ‘ storitvi fleksibilnosti ﬂ ELES
\¥ SRO 3. Prenos podatkov vpis v register fleksibilnosti

authorize
L ponudb fleksibilnosti \S/EDMF)) *\
someone for NS
{ Sistem za obracun J rz;zpisja Flexibilen.si | ‘@
f h fleksibilnosti A
U rt er \ mMoj elektro

m a n ag e m e nt [ Sistem za upravljanje }

fleksibilnosti (aktivacije)
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The user is informed about the flexibility market through the websites, and if he is interested in offering his flexibility, he must complete a free registration


Tender

AGREGATOR3

Gorenjska

submit bids =
for tendered E/ Elektro Celje

B I d d e rS / If it \ [ Uporabnik omrezja (odjemalec) )
J

3a. Opcija: podpis pogodbe
z agregatorjem

Aabniki/Odjemaki e bp----"" /
’ ’

ro d U CtS ZI\ Elektro Ljubljana /
p : 950 3. Vpis ol
E aC h ro d u Ct Squba za razvoj omrezja ?ﬂ«Q\ ponudbene cene // TS0
P 1 :
! k SRO t 4. Prenos podatkov 7 n ELES
h a.S ItS OW n Sisten za.ObJs,vo , ¥ | uporabnikov Enotna vstopna tocka 7
razpIsov In zoiranje N //
L ponudb fleksibilnosti (SEDMp) % P o
(. +“3b. Agregator vpise
e n e r _ Moj elektro R b
Sistem za obracun L. Ob.Jvav'a _ Flexibilen.si (@ K[ sonu ?lno (Eno za
fleksibilnosti lehmcnlh| mh sa merilna mesta v
omercialni . agregatu
nogojev 22 \ moj elektro
Sistem za upravljanje izbrano omrezje

fleksibilnosti (aktivacije)
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Presentation Notes
From the Moj elektro distributer exports measuring points for its distribution area where users have marked potential flexibility and compares them with the actual needs in the network. The network's needs for flexibility are determined by the distributor on the basis of electricity analyzes and expected consumption growth. The distributor calls out a tender to find flexibility in areas where overloads or a drop in voltage quality could be solved with flexibility. In the event that users have already entered flexibility on the advertised part of the network, users will be notified of their contact information (e-mail or SMS notification). The notification informs user that a tender for the purchase of flexibility has been published. The aggregators/authorized persons listed for the selected measuring points shall also be notified.By publishing the tender, the distributor publishes the general, technical and commercial conditions of the tender. This consists of standard conditions of cooperation, which must also be published in accordance with the rules of the ZJN in a suitable readable and downloadable format (for example pdf). The technical and economic conditions, in addition to being readable, are also implemented in a suitable scheme for automatic transfer between market systems.An appropriate schema (xml, json) with the necessary data is added to the tender, which is subscribed to by all platforms/markets interested in trading these products. Thus, the tender appears on all interested markets practically at the same time and is available to a wide range of providers and enables competition. The technical conditions describe the activation procedure or way of activating/notifying the user when he needs to reduce consumption at his metering point. If the tender also foresees penalties or penalties in the event of user inactivity, the calculation of the penalty is also described. The final strength of flexibility, the term in which flexibility is sought (e.g. October to March), the schedule of daily activations, a possible limit on the number of activations, etc. will be announced for each tender.


Contract sign
Contracts with
providers are
signed upon
successful
tendering

[ O h
T

W/ Elektro Celje

$ Elektro Ljubljana

- Uporabniki/odjemalci

Uporabnik omreija (odjemalec)

[ Sluzba za razvoj omreija J

\¥ SRO

Sistem za objavo

N

razpisov in zbiranje
\¥ _ponudb fleksibilnosti
3. Evidentiranje ;

v preostalih
sistemih

Sistem za obracun
fleksibilnosti

rezultatov
razpisov

(SEDMp)
-
J 2. Objava Flexibilen.si

Enotna vstopna tocka

Moyj elektro

Sistem za upravljanje
fleksibilnosti (aktivacije)

|

N

N

moj elekiro

AGREGATOR3




O Sistem za Sistem za Sistem za
Odjemalec m upravljanje razbremenjevanje posredovanje MQ SEDMp Obraéun
fleksibilnosti omrezja (SRO) sporocil
SMS/e-mail obvestilo pred in po aktivaciji Aktivacija agregatorjev
orilagaiani Spremljanje (Activationdocument)
.g Jan <4— preobremenitev TP AGREGATORII
odjemalca Ktivacii
- axtivacja Potrditev aktivacije
(ActivationResponse)
/ \Ct I V at I O n MQ (ActivationReport)
Konec aktivacije l
. - - Katera MM in kdaj Zahtevaza
>
Activations are carried S mmmeme o
out on the basis of S 1 i mrite
energije in vrednosti <
network status
monitoring. This Is M Anaiyss
. objava podatkov aktivacije za posamezno MM Posamezno MM

followed by processing

MQ (MonthlyAnalysis ) fl.exib.ilen.si _
=y objava mesecnega porodila » Agregirani podatki o
for billing

» lzdaja dobropisa
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Semaphor

Information on limitations of
flexibility activations for other

stakeholders
Elektro Ljubljana . Informatika Zunanji delezniki
Sistem za posredovanje sporocil | MQTT streznik/broker na Informatiki : —> ELES
Restrictions ] : Restrictions :
Flexibility server >[ Sifre/imena TP | . Sifre merilnih mest i »  Agregatorl
na TP ) .
i — Agregator2
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Council
Regulation (EU)
2022/1854 of 6
October 2022 on
an emergency
Intervention to
address high
energy prices

Demand Reduction 1/3

Article 3 Reduction of gross electricity consumption

1. Member States shall endeavour to implement measures to
reduce their total monthly gross electricity consumption by 10 %
compared to the average of gross electricity consumption in the
corresponding months of the reference period.

2. When calculating the reduction of gross electricity consumption,
Member States may take into account the increased gross electricity
consumption that follows from reaching the gas demand reduction
targets and general electrification efforts to phase out fossil fuels.
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Presentation Notes
Uredba Vijeća (EU) 2022/1854 od 6. listopada 2022. o hitnoj intervenciji za rješavanje pitanja visokih cijena energije
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Council
Regulation (EU)
2022/1854 of 6
October 2022 on
an emergency
Intervention to
address high
energy prices

Demand Reduction 2/3

Article 4 Reduction of gross electricity consumption during peak hours

1. Each Member State shall identify peak hours corresponding in
total to a minimum of 10 % of all hours of the period between 1
December 2022 and 31 March 2023.

2. Each Member State shall reduce its gross electricity consumption
during the identified peak hours. The reduction achieved over the
Identified peak hours shall reach at least 5 % on average per hour.
The reduction target shall be calculated as the difference between
the actual gross electricity consumption for the identified peak hours
and the gross electricity consumption forecasted by the transmission
system operators in cooperation with the regulatory authority where
applicable, without taking into account the effect of the measures put
In place to reach the target set in this Article. Transmission system
operators’ forecasts may include historical data of the reference
period.

3. Member State may decide to target a percentage of peak hours
different from the one set in paragraph 1, as long as at least 3 % of
peak hours are covered, and as long as the energy saved during
those peak hours is at least equal to the one that would have been
saved with the parameters set out in paragraphs 1 and 2.
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Demand Reduction 3/3

Article 5 Measures to achieve the demand reduction

Member States shall be free to choose the appropriate measures to
reduce gross electricity consumption to meet the targets set in
Articles 3 and 4, including extending national measures already in
place. The measures shall be clearly defined, transparent,
proportionate, targeted, non-discriminatory and verifiable, and shall in
particular fulfil all of the following conditions:

(a) where financial compensation is paid in addition to market
revenues, the amount of that compensation shall be established
through an open competitive process;

(b) only involve financial compensation when such compensation Is
paid for additional electricity not consumed compared to the expected
consumption in the hour concerned without the tender;

(c) not unduly distort competition or the proper functioning of the
Internal market in electricity;

(d) not be unduly limited to specific customers or customer groups,
Including independent aggregators, in accordance with Article 17 of
Directive (EU) 2019/944,; and

(e) not unduly prevent the process of replacing fossil fuel
technologies with technologies using electricity.
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https://www.youtube.com/watch?v=53Lukey19S8
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