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» 279 Abstracts, 125 ausgewahlte Beitrage

— 6 Beitrige aus Osterreich

> Aufteilung

— 20 in Main Session
— 13 inRIF
— ALLE in Poster Session
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— DER (Dezentrale Energieressourcen) Konzepte, Entwiirfe, Studien,
Planung, Analysetechniken und Werkzeuge

— Treiber und Technologien zur DER Integration

— Technische und kommerzielle Verfahren und Lésungen zur DER
Integration

— DER Integration - Feldversuche, Prufungen und Normen

Schneider
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> Chairman
— Graham AULT (UK)

» Special Rapporteurs
— Goran STRBAC (UK)
— Ricardo PRATA (Portugal)
— Helfried BRUNNER (AT)

Life Is On Sd&'}ﬁiﬂﬁf
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DER und Netzplanung 23 >>

Demand Response Management 21 >>

DER und Network Management 19 <<

Inverter und Leistungselektronik 13 >>

Speicher 5 <<

Elektromobilitat 2 =

Smart Metering = s On | Schneider
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Imperial College
London

Value of energy storage in future GB
low carhon systems

Fei Teng, Marko Aunedi, Roberto Moreira, Goran Strbac

Panagiotis Papadopoulos and Adriana Laguna
_] Life Is On Sclérﬁlﬂgf

Imperial College
London
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* Energiehandel, Ausnutzun

—  Teilnahme am Day-Ahead Markt
* Balancing Services

— Teilnahme am Real-Time Balancing Markt
* Regelenergie

— Primar-/Sekundar-/Tertiar-Regeleistung
* Kapazitatsmarkt

— Reduktion Einsatz von Spitzenkraftwerken
* Netzdienstleistungen

— Reduktion von Netzausbauten
* Low Carbon Generation Mix

- Weniger regenerative Erzeuger

, - Schneider
Goran Strbac — UK — Session 4 — Paper 0491 .ﬁ' Electric
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Table 1. Service provision by ES across case studies

Case Case Case Case Case Case

Energy v v v v v v’
Balancing v v v v v
PV v v v v
Network v v v
PFR v v
Capacity v

. Lifels On | Schneider
Goran Strbac — UK — Session 4 — Paper 0491 Q Electric
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M Energy Arbitrage M Balancing M PV Balancing Support B MNetwork Support BFR M Capacity Payment

Arbitrage Only Arbitrage + Arbitrage + Arbitrage + Arbitrage + Full Service
Balancing Balancing + Balancing + Balancing +
PV Bal. Support PV Bal. Support + PV Bal. Support +
MNetwork Support Network Support +
FR Provision

Figure 5. Value of ES with layered service provision

Life s On | Schneider
dPElectric

Goran Strbac — UK — Session 4 — Paper 0491
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Greenhouse case active DC grld

Converting a 400/690VAC installation to an active DC grid.

Topology of AC ‘smart’ grid Topology smart grid
AC - '
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Passive AC & DC grids Active DC grids

* Contains autonomously operating components » Contzins embedded installation contral system

= Congestion/smart management unreliable as it » Congestion management through local veltage
is only possible through data communication mesasurement at component level

and central control system

. . . Lifels On | Schneider
R. Niehoff, F. Kuipers, H. Stokeman — NL — Session 4 — Paper 0998 Q Electric
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Greenhouse case active DC grld
Converting a 400/690VAC installation to an active DC grid.

2,4 Ha Grundflache

1,4 MW Anschlussleistung

. . . Life ls ®n | Schneider
R. Niehoff, F. Kuipers, H. Stokeman — NL — Session 4 — Paper 0998 & Electric
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1000W AC/DC 1000W DC/DC
Lighting Ballast Lighting Ballast

Kosten ELCOs:

15 k€/1000m2/Jahr

EMC filter Elco’s EMC filter

. . . Life ls ®n | Schneider
R. Niehoff, F. Kuipers, H. Stokeman — NL — Session 4 — Paper 0998 {? Electric
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e |nvestitionskosten: € 300.000

e \orteile:
— Verbesserte Lebensdauer der Dimmer

— bessere Regelung der KWK,
Reduktion Gasverbrauch um 33%

e Paybackdauer: ~ 2,5 Jahre

R. Niehoff, F. Kuipers, H. Stokeman — NL — Session 4 — Paper 0998
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Zusammenfassung

* Positive business cases flir aktive DC Netze fiir Treibhauser,
Industrieanlagen, grolSe Gebaude etc.

 Kleine dezentrale DC Infrastruktur garantiert bessere
Energiebilanz, einfachere Realisierung als aktives AC Netz

 DC gehort die Zukunft: Kampf Edison Tesla geht weiter

, _ _ elsOn | Schneider
R. Niehoff, F. Kuipers, H. Stokeman — NL — Session 4 — Paper 0998 .ﬁ' Electric
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COST BENEFIT ANALYSIS OF MV REACTIVE
POWER MANAGEMENT AND ACTIVE
POWER CURTAILMENT

Leticia DE ALVARO GARCIA, Francois BEAUNE,
Mathilde PITARD, Laurent KARSENTI (Enedis)
CIRED —June 2017

. . Lifels On | Schneider
Karsenti — FR — Session 4 — 0733 .{?Eleczt ric
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Self-adaptive reactive power regulation

Reactive power can be used to limit voltage rise when
connecting DG to MV network

e Classic approach: constant ratio between reactive @ é& Generation facility

UPOC

and active power o

. . . . Voltage
* With self-adaptive reactive power regulation i) l POC measure _
/ Generator

”sz(U)": +
— Reactive power injection/consumption depends
on voltage at point of connection (POC)

MV network

Karsenti — FR — Session 4 — 0733 @[r Sd&'}EIdEF

lectrie
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Active power curtailment

Classic approach: network reinforcement used Nﬁ%%‘%#mra'“t o i I\Illn\‘ltl,)t%}'l)ve

power curtalie

with “fit & forget” approach
With active power curtailment:

— Better knowledge of network constraints
due to operational planning tools MV Feader _r[:

— Possible to limit active DG power - A, 5] —
injection
e AN
Benefits: () Jﬂg
—>Possible to avoid technical constraints with
a limited impact on network losses I I Plim
— Connection costs reduction Plim

Lifels®n | Schneider

Karsenti — FR — Session 4 — 0733 dPElectric
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Results for self-adaptive reactive power regulation

Evolution of MV network reinforcement when using DG
*  Self-adaptive reactive power regulation reactive power capabilities

decreases both:

B MV network reinforcement Without MV network reinforcement
— DG reactive power solicitation 5500
— Network losses compared to solution with a 5000 - 0,3 GW 0,5 GW
constant ratio Q/P 1500
* DG connection cost/benefit results: § 1000
— Net reduction cost of 100 k€/MW when 500
solving voltage constraints o
— By 2030, + 200 MW can be connected to No reactive power Tan Phi (Qmin =-0,35)  Self-adaptive reactive
existing MV feeders without network injection/consumption power regulation with
. . . extended capabilities
reinforcement with extended reactive (Qmin = -0,5)

power capabilities
n Smart grid
Karsenti — FR — Sesssion 4 — 0733 solution
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Results for active power curtailment

MV network costs associated to LV and MV DG

connection to MV feeder
100% -

*  Active power curtailment decreases:

— Network losses compared to connectionto ~ 80%

a new feeder (non-existing feeders) 60% -
* DG connection cost/benefit results: 40% -
— Net reduction cost of 90 k€/MW when -

solving voltage constraints

— By 2030, + 700 MW can be connected 0%
without MV network reinforcement when
using active power curtailment

No curtailment Active power curtailment

Current Smart grid
regulation solution

W MV network reinforcement necessary to solve MV constraints

MV network necessary for connection to existing MV feeder
M Measurement costs

Karsenti — FR — Session 4 — 0733 W Energy lost
B Network losses
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Zusammenfassung

e Blindleistungsregelung und Wirkleistungsbeschrankung sind zwei kosteneffektive
Smart Grid Losungen im Vergleich zum koventionellen Netzausbau

e Blindleistungsregelung ist bereits Bestandteil der technischen Richtlinien von
Enedis

* Wirkleistungsbeschrankung mit einer garantierten Mindesteinspeisung wird 2018
verfiigbar sein

. . Lifels On | Schneider
Karsenti — FR — Session 4 — 0733 &Ele:tric
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Studies on the Time and Locational
Value of DER

, , Schneider
Jason Taylor / Bruce Rogers — United States — Session 4 — 403 .ﬁ' Electric
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Jason Taylor / Bruce Rogers — United States — Session 4 — 403

&

Figure 1. Typical Urban
Network Distribution System

Life Is On | Schneider
&ElELL‘rIL



Impact of System Topology in a Mesh Network

Primary BUS

Further away * Precise DER placement near

from violation — .

the more DER is I “over the overloaded component is
Load

needed most effective

125 kW

oo * DER effectiveness can rapidly

%\ch ) dissipate in a network system
SR SO * Placing DER at multiple, more
P —" distant nodes requires
520 kW . substantially more DER

Jason Taylor / Bruce Rogers — United States — Sessign 4 — 403 . 23



Con Edison Economic Results Summary

180 $160M
160

MO g118Mm 5126M

120
100
80
60
40
20

Societal Cost, M$16 (10-yr PW)

Base Case DER, No Headroom DER, 10% Headroom

M Societal Cost Distribution Cost

DER solution was slightly higher than traditional solution, but

leaves the circuit with no headroom
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Smart TSO-DSO interaction schemes, market architectures and ICT Solutions for the integration of
ancillary services from demand side management and distributed generation

SmartNet: A European research project to study TSO-
DSO coordination for ancillary services provision from
distribution networks

Gianluigi Migliavacca (RSE)

* * This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 691405

G. Migliavacca — Italy — Session 4 — 104



Pilot A: Distribution monitoring and control SSmart

S
}s_.‘:

el

----- Flow to be implemented (IEC 61850)
Existing flow (IEC 61850)

Central control
system Edyna

G. Migliavacca — Italy — Session 4 — 104
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Pilot B: Ancillary services from indoor swimming pools & Sma(t Net‘

o

Receive Grid Load m =
P e eceive
P |~ i

Market Management System
Day-ahead Intraday %,
MO Activate bids
0
Calculate ffetsyidual D Clear market  Energy Tradin CMP
capaci i —
;: ‘.Q‘ 2 ae Day-ahead market ‘;ym;cti;n"g‘
¥ Ancillary services m za Intraday market BRI
— Tso  Frequency control High Voltage m Real-time market SCADA
— Trading . Substalion
System Congestion — CMP
management B &
- Voltage control Subsialion Send price signal
EMS- incl. forecast
SCADA TSO h
Secondary : ;
Substation a0 Technical aggregati
NU 55 Ancillary services @? DER senvices
— Trading Local Frequency DER - EMS-
System control o Value-added services — SCADA
T, Tir
B Mo e \\DER aggregator / / e .
SCADA conu-ol trading —ueatherforecas >
Tar
Congestion system \———‘@' 8]
DSO management Measurements Setpoint  G. Migliavacca — Italy — Session 4 — 104

DER




Pilot C: Ancillary services from radio-base stations

Shared balancing responsibility model

Monitoring
(metering
data)

delivery
connection -

Pointof@ C

-ER

MAAA

Scheduled profile

DSO

Flexibility

manager

Congestion

management

Simulated

Other

S PV/
flexibili
aggregattoyrs Wind
plants

optimisation
Vodafone

| Aggregator Network {)

Demand

response

.-—_—__—-...___..-

Narrowband
loT
technolog

D SmartNet

G. Migliavacca — Italy — Session 4 — 104
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Fragen ?

Karl Bauer

Schneider Electric Austria Gmbh
0664 5288078
Karl.Bauer@Schneider-electric.com
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Imperial College

London ~ ‘:uf‘ .
CIRE Business case for enerygy storage: ’ i F :
access to hoth local and national level henefits Is critical

Value (£/kW)
0 1,000 2,000 3,000 4,000 5,000

(1) = Arbitrage only

(@)= (1) + Blancing | I \

3)=(2)+vsupport | — <=
Nati::.-nal level Locql lewvel

(5)= @) + R provision | I
(6) = (5) + Capacity market _

m Energy Arbitrage = Balancing PV Support Metwork Support ®mFR  m Capacity Payment

Can the market facilitate this?
Flexibility- industry business model?




Capacity upgrades with utility
KW | Th . t or DER

customer- sited solutions

—————————————— Ny =TS =NE Capacity Expansion

/= Current Capacity
N

\ — .
Current Forecasted
Demand Demand

1 12 24 Hours

Capacity upgrades must be available, dependable, and durable
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Conclusions from Study

* Comprehensive and objective methods are needed

* Time and locational impacts are key determinants
to valuing the deferral benefits of DER

* Hard to generalize the net benefits of DER as a
non-wires alternative to conventional grid
investments

|t takes a portfolio of DER to meet system and
customer needs and defer traditional assets cost-
effectively.

Jason Taylor / Bruce Rogers — United States — Session 4 — 403 35



Example Results — Traditional and DER Solution

= 32 32
N
S 28 2 28
224 14.7 3 24 15.7
c
820 8 20
7 [
;8 16 g 16 — ———
Q
= 12 l = 12 l
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g 8 _ g 8 .
2 o4 v
e 2
- Q = 0
: ) ) N S > : AT R O PN
S S G O S FE S F S F ISP
o EN &R 0<3‘ R N R q\o’b &GNV R 0«3‘ K & ng R %c,’b
& SIS N S
Qd 3 Q Q
Cost to Meet Load Growth — Cost to Meet Load Growth —
Traditional Utility Solution DER Solution No Headroom

Waterfall charts illustrate how costs and benefits are incurred
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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.

J

tecnalia J s

“”ﬂ

T tnspiing

Life Is MOn

Schneider



