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- Tehnoloski sistemi EG v razvojno raziskovalnih projektih
- Pregled projektov INCREASE, STORY, TDX ASSIST, EASY RES
- |lzzivi prihodnosti

- Razprava



RAZVOJ PAMETNIH OMREZIJ — PROJEKTNI SKLOPI

Povecanje spoznavnosti

Povecanje vodljivosti

Zascita elementov

Vodenje omreija

Aktivno vkljucevanje odjema

Aktivno vkljucevanje
proizvodnje

IKT

Integracija sistemov

Vir: Vizija razvoja pametnih omrezij, Program razvoja pametnih omrezij in Nacionalni demonstracijski projekt pametnih omrezij



SCADA EG

 Distribucijski center vodenja (DCV):
e vodenje in nadzor SN omrezja do izvoda iz RTP

 Daljinsko vodenih 25% stikal (1011) od tega 100 % v
RTP/RP, 10 % stikal na mrezi (79 objektov) in 9% TP (117),

* V SN omrezju uporabljamo avtomatiko zank

' elektro
‘ coren)ska



SCADA EG
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Datoteka
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PovecCanje spoznavnosti
Obratovalne meritve EG

DCV (ALARMI, MERITVE)

IEC 60870-5-101
v bodode 61850

KONCENTRATOR
CBRATOVALNIH
MERTEV
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OBRATCVALNM
MERITEY

CIM VODILO

Komunikacijski protokoll na
ethernet infrastrukturi

ROCNI VNOS
PCOATKOY 2
OBSTOECH
MERILNIKOY, KI SE
NISO NA KOMUNKACIJ

P

RAZVOJ
GREDOS

BTP

SDMS

PQOM

SEP 2W

------ CIM VMESNIK



PovecCanje spoznavnosti
Obratovalne meritve EG

s TP20/0,4 kVi
Obratovalne meritve v TP SN/NN in NNO: | g
—Vgrajenih > 500 merilnikov

—prenasa se do 64 velicin (perioda
povprecenja 1,5,10 min),
—10alarmov (U <>, 1 >, T).

—pomen za:

* Vodenje in obratovanje
* Razvoj omrezja
* Kontrolo odjema EE
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—vgrajuje se merilnik
MC 760/750/684 (Iskra MIS)
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—komunikacija: Ethernet, IEC 61850, OPC UA
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Povecanje spoznavnosti - MiSMART

MiSMART

Instrument remote monitoring MiSmart System v4.5.2 (November 2016)
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Povecanje vodljivosti
Regulacijski transformator 20/0.4 kV (OLTC)
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Vodenje omrezja
Sipronika - sistem vodenja SN omrezja - SCADA UniFusion
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Vodenje omrezja
Upravljaje proizvodnje soncne elektrarne




IKT

Sirokopasovno omrezje WiMAX

2006: prvi pilotni projekt - WiMAX in GPRS
Avgust 2008: WiMAX 450

6.9.2010: Testna bazna postaja na Dobrci
23.5.2011: Odlocba o dodelitvi radijskih frekvenc

Avgust 2012: V 6 mesecih v sodelovanju s podjetjem ISKRATEL postavimo sistem s Sestimi baznimi postajami

Danes vec skoraj 500 TP opremljenih z WiMAXom

Danes pilotni projekt LTE in NB loT

RADIUS Wobitel
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700 MHZz M2M
DECISIOM (EU) zo016/687

LTE ]

4G LTE private FAN pilot project



H2020 projekt INCREASE
koordinirana in lokalna regulacija napetosti v NNO

V- 20 kv
Regulacijski (OLTC) transformator
400 kva
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Napetostne razmere NNO Suha
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Topoloska shema

LOKACIJE MREZNIH
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Principielna shema vodenja

NNO

Regulacija delovne moci FVE
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Voltage [V]
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215

Rezultati meritev — lokacija FVE

PVE Urh

M SC 1 - no control

[ SC 2 - local OLTC control (Uset=235 V +/- 1%)

SC 3 - overlaying OLTC control based on
B average phase voltage (Umin=226V,
Umax=236V)

SC 4 - overlaying OLTC control based on
[T single phase voltage (Umin=226V,
Umax=238V)

SC 5 - overlaying OLTC control based on

0O single phase voltage (Umin=226V,
Umax=238 V) & INCERASE local control
(Ucpb=236 V, Umax=246 V)



H2020 projekt STORY
implementacija vecCjega hranilnika energije v NNO

TP Suha- ruralno omrezje
TP Elektro — industrijsko omrezje
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System parameter Value System parameter Walue
Total Installed Power (kw) 170 kVa @400 Vac Manufacturer LG Chem
Power per ESI unit (kW) 85 kVA @400 Vac Module Type JH3-2P (M48126P3B)
Range of Power Factor Fully inductive to fully capacitive 100% P(kW) or Q(kvar) Module energy 6.52 kWh
Rack type JH3-2P R800

Total Installed Energy (kWh)

552 kWh in 3-wires configuration and considering full
Voltage Range and State of Charge (SoC) of batteries

Elements included in rack

Modules (14), Battery Protection Unit (1), Rack BMS (1)

Installed Energy per Rack (k\Wh)

91,3 KWh

Mumber of modules per rack

14

Total Usable Energy BOL

66% of Total Installed Energy @ Bol™

Inverter Parasitic Loads

2.5% of Losses @ Rated Power

Rack energy 51.3 kwh
Rack voltage nominal (Vdc) 725

Rack Voltage maximum (Vdc) 823.2
Rack voltage minimum {Vdc) — 3 Wires 588.0

Rack voltage minimum (Vdc) — 4 Wires

650.0 — Limited by Inverter Voltage Range in dwires

Battery Parasitic Loads

2% of Losses @ Rated Energy

Maximum Charge / Discharge Rate

Full Charge or Discharge of Usable Energy in 1 hour (1C).

Auxiliaries Parasitic Loads (LV)

1.5% of Losses @ Rated Power / Energy

Self-discharge (% per year based on cell)

=6% * based on cell

Operating ambient temperature

21° C+4°C

Typical round trip efficiency AC/AC

=85% for 1 Full cycle at Full Charge or Discharge of Usable
Energy in 1 hour {1C).

Maximum ambient operating humidity

<80% with none condensation

Indoor installation

Up to 1000 m above sea level

Max Temperature for Battery (°C)

25°C — Ambient Temperature

Rack protection degree

IP20

Max Temperature for PCS (°C)

40°C — Ambient Temperature

Rack cooling

Air-cooling front to rear

Max Charge / Discharge Rate

Full Charge or Discharge of Usable Energy in 1 hour (1C).

Rack dimension

W x D ¥ H: 520 x 670 x 1800 mm (unpacked)

Communication EMS/MCU

Via Modbus protocol®*

Communication EMS/PCS

Via Modbus protocol

Weight 710kg
DC cable connection Top
DC protection Main contactor and fuses

Communication EMS/BBMS

Via Modbus protocol

Compliant with standards:

IEC 62133, UL1642, UN 38.3, KBIA 10104-01, SBA 51101
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To main electrical connection
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UniFusion T 17. 09, 201

(@ Sipronika Version 1.0 el

E PCC | Algoritem | Events | P ‘Accept P 'Log off
Connection status System Table

SHEE" Started

DIOs

Battery data
Battery settings
Function settings

40,50 %

100,00 %

From main controller
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_Battery control

_Main user Setting
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Voltage 0,00 kw | TEREEg

Lower limit for Peak shaving
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Line Currents
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Aux consumption

Disabled
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Main Control
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Koordinirana izmenjava podatkov med TSO in
DSO
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LAYER 1 N
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H2020 projekt EASY RES
Sistemske storitve z uporabo razprsenih virov
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|zzivi prihodnosti
Lokalna koordinirana regulacija napetosti

Transformatorska postaja NNO
WIiMAX MC750 Odjemalec

modem A
T

MC750

( )) <ETH- ‘
WEM i
modem

Regulacijski
(oLTC)
transformator



Izzivi prihodnosti

Lokalni hranilnik energije — mikro omrezja
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Suha 15 L DDD DDD g’

STORAGE EG client
(1.5t LAYER)

AGREGATOR server

- Primarni nivo: instalacija hranilnika v NNO ( predvidena lokacija poleg FVE Urh in na merilnem mestu Suha 15)
- Sekundarni nivo: integracija hranilnika v sistem virtualne elektrarne - podpora regulacije frekvence (sekundarna, terciarna)
- Funkcionalnosti hranilnika:

* Rezanje konic (peak shaving)

* Uravnavanje obremenitve (load balancing)

» Zagotavljanje sistemskih storitev terciarne in sekundarne requlacije
* Kompenzacija jalove obremenitve

« PRICETEK : oktober 2018
« REALIZACIJA: februar 2018



H2020 call - Flexibility and retail market options for the distribution grid

TSO — secondary and tertiary
reserve
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Instalacija opreme in tocka 0.4 kV
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EG low voltage network objekt garaza URH
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