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» 152 Berichte in der Session 1 - Komponenten fur den Netzbetrieb

 Berichte aus Osterreich:

Paper 1837: Benchmarking Linear and Non-linear Behavior of Power Inductors for Switched Mode
Power Supplies (RIF).

» 4 Blocke

24 Vortrage in der Main Session (je Block 6 Sessions)
3 Round Tables (RT)

1 Research and innovation Forum (RIF)

Poster Session & interactive Poster Session

Session: 1 Autor: Trentler, Jambrich 2
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» Session 1 - Komponenten fiir den Netzbetrieb

* Block 1: Anlagenmanagement und Zustandsbewertung von Netzkomponenten - Kabel,
Freileitungen und assoziierte Komponenten (40 Beitrage)

* Block 2: Anlagenmanagement und Zustandsbewertung bei Komponenten/Produkten fur
den Netzbetrieb - Netzstationen, Schaltanlagen und Transformatoren (40 Beitrage)

* Block 3: Innovationen bei Netzkomponenten - Kabel, Freileitungen und neue
Komponententypen (34 Beitrage)

» Block 4: Innovationen bei Komponenten/Produkten fur den Netzbetrieb - Netzstationen,
Schaltanlagen und Transformatoren (38 Beitrage)
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Chairman:

* Christophe BOISSEAU (France)
christophe.boisseau@enedis.fr

Rapporteure:

« Arnaud ALLAIS (France)
arnaud.allais@nexans.com

 Philippe PICOT (France)
philippe.picot@se.com
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 Block 1: Anlagenmanagement und Zustandsbewertung von Netzkomponenten - Kabel,
Freileitungen und assoziierte Komponenten (40 Beitrage)

* Neue Losungen fur die optimierte Installation und Wartung von Kabeln und Freileitungen (11
Papers)

« Zustandsmonitoring (15 Papers) und

* OpEx/CapEx Optimierung (14 Papers).

Confidential Property of Schneider Electric | 5
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« Paper 0940 :Distribution Surge Arrester Monitoring

« 350.000 km MSP Freileitungen, 2 Mio. Uberspannungsableiter
« Spezifisch: Verbleibender Kurzschluss wenn sie auBer Betrieb sind

. Netzbetreiber muss das Netz abfahren um den fehlerhaften
Uberspannungsableiter zu finden

SAIDI (System Average Interruption Duration Index) wird durch
Uberspannungsableiter beeinflusst:

« Jedes Jahr fallen 400 Ableiter aus

* Im Durchschnitt 61 Minuten Unterbrechungsdauer je Fehler

Enedis and DERVASIL entschieden sich ein Wireless Surge Arrester
Monitoring device (WSAM) zu entwickeln und zu testen.

Confidential Property of Schneider Electric |
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» Paper 0940 :Distribution Surge Arrester Monitoring

«  WSAM Leckstrommessungen
korrelieren sehr gut mit
hoher Blitzaktivitat

* Induzierter Leckstrom durch
Blitzimpuls wird gleichzeitig
bei einigen Ableitern
beobachtet (Gebiet in der
Nahe des Bitzeinschlags)

(10
<~ Zifich
v o

Switzerlanc

. Mit Leckstrommessungen wird der Status der U-Ableiter
bestimmt und im Fehlerfall ein Alarm gesendet (pA bis kA)

« Feldtest 11 WSAM Prototypen (2 Jahre), parallel Pruflabortests
(Hochstromprufung, Funktionsprufungen) s
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« Paper 0940 :Distribution Surge Arrester Monitoring

«  WSAM Gerat bringt Kostenvorteile fur VNB (SAIDI-Verbesserung)
— Zeitreduktion von 30% beim Prozess den Fehlerort zu
lokalisieren, den Fehler vom MSP-Abzweig zu separieren und
den gesunden Teil des Abzweigs wieder in Betrieb zu nehmen.

« DERVASIL propagiert eine Losung die in allen MSP-Netzen
implementiert werden kann.

« Das WSAM Gerat konnte auch fur das Monitoring von anderen
MSP-Komponenten wie Transformatoren und Verbundisolatoren

eingesetzt werden

Confidential Property of Schneider Electric | 8
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* Block 2:

2. Block Session 1

CIRED

Anlagenmanagement und Zustandsbewertung bei Komponenten/Produkten fur

den Netzbetrieb - Netzstationen, Schaltanlagen und Transformatoren (40 Beitrage)

)

3-6 JUNE 2019
—  MADRID, SPAIN

PD Alert System
in MV Switchgear

)

3°6 JUNE 2019
~  MADRID, SPAIN

Integrating sustainability in Asset
Management decision making

A case study on streamlined LCA
in asset procurement

GneD

3-6 JUNE 2019
—  MADRID, SPAIN

SMART SECONDARY SUBSTATIONS.
A REALITY AND A BIG OPPORTUNITY FOR INNOVATIVE SOLUTIONS
FOR PREDICTIVE MAINTENANCE AND LIFE EXTENSION.

Ifiaki Apellaniz, Ormazabal (Spain) * Joseba Arostegui, Ormazabal (Spain) = José Ramén Tejedo, Iberdrola
(Spain) = Juan Antonio Sanchez, Ormazabal (Spain)

PAPER N° 1613

Confidential Property of S

3°6 JUNE
1D,

) 2019
~  MADRID, SPAIN

Study of new technical solutions for voltage control
of LV distribution networks in France :

Tests and performance analysis of LV regulators
and MV/LV transformers with OLTC

)

3°6 JUNE 2019
MADRID, SPA

AGEING BEHAVIOUR
OF
MEDIUM-VOLTAGE
SUBSTATIONS

36
—  MADR

3CIRED;
UNE 2019
e

Mitigation of lock-in effect
for compact substations with transformers
meeting future EU efficiency regulations
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e Challenges for DSOs MEDIUM-VOLTAGE

MADRID, SPAIN
SUBSTATIONS

“ Justified effort depending on the voltage level

“ Electrical components have a greatly increased age
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for asset simulation
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Condition-dependent ageing curves

Analyses of the inspection results

Analyses of the measurement results
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e P D monitoring — prototype system for retrofit PD Alert System

in MV Switchgear

¥ On-line PD monitoring prototype system

x)

Use the existing connection to HV: piggy-back to the “voltage indication system (VIS),” and re-use already installed
coupler in order to avoid accessing the HV switchgear compartment

x)

Enable PD measurement without removing the VIS functionality

*)

The three phases are measured separately and simultaneously

“ Flexible frequency range selection for noise suppression

I

— s

digital

Capacitive
coupler

)
= -
PD manitoring prototype system Voltage Indicator System
communication gateway I i
' analogus :

an 5 i
’T 48|} (gl iy e, S .--I L 13

THE 25TH INTERMATIOMAL CONFERENCE AND EXHIBITION ON ELECTRICITY DISTRIBUTION

Carlo Gemme, Federico Gallesi, Francesco Guastavino, Kai -
o Hencken, Andrej Krivda, Yannick Maret, Marco Testa — 383




g |
QVE 2. Block Session 1 B IRED
(1 RED ;

acan:  Performance — test installation

24kV Air Insulated Switchboard

unitA unitB Unit € Unit Supply

D
i
I

' supply
é system

SalPre  soicon

Reference:
GFD—L IEC60270-
P compliant PD

sobag H
| system

Carlo Gemme, Federico Gallesi, Francesco Guastavino, Kai
e Hencken, Andrej Krivda, Yannick Maret, Marco Testa — 383
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| 100pC calibration: reference and
i g PD monitoring prototype system

surface discharge .
g have both sensitivity much better

g
pattern recorded by the than 100pC.
it reference system _ _
asf “ Real PD: information content and
oL 1 the sensitivity are similar between
the reference and prototype
systems.
surface discharge ¥ Note: The PD monitoring prototype
) ‘ L pattern recorded by S\_.rstem. captu[’es less PD :E:\..rgnts due
I _ the proto o to the intermittent acquisition
lab R b P yp schedule, which is needed for
ala ':":amw Ldl %_ system keeping the VIS functionality.
surface discharge SR v |
producing device o
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e Commission Regulation 548/2014

MADRID, SPAIN
for compact substations with transformers
meeting future EU efficiency regulations

% Limits on losses for distribution transformers (up to 3 150 kVA)
% Limits on Peak Efficiency Index (PEI) for power transformers (above 3 150 kVA)

» Tier 1 from July 2015: A,/ C,
# Tier 2 from July 2021: A,-10% / A,

Regulation aim: Reduction of environmental impacts (emmissions) from use phase of
transformers

Philosophy behind: Force limits on losses or efficiency = Encourage use of new
technologies, materials, solutions for reducing transformer losses

e Szewczyk Radoslaw — Session 1 - Paper No. 2089 g e : '__' I Eiihdes il
i i ITITIT & Al TR ™1 16
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e conelusions

7 New transformer complies with size limitations based on original transformer
“ Reduced footprint and weight

* Lower Total Ownership Cost (increased energy efficiency), when considering the
typical, relatively low loading pattern

* Extended insulation life
7 Improved overload capability

% Reduced sensitivity to high ambient temperatures or malfunctioning ventilation or
cooling systems in substations

* Reduced environmental impact by reduced consumption of raw materials
* Reduced impact on environment by use of vegetable and biodegradable oil
7 Improved fire safety if class K ester is used

@ Szewczyk Radoslaw — Session 1 - Paper No. 2089

THE 25TH INTERNATIONAL CONFEREMCE AND EXHIBITION ON ELECTRICITY DISTRIBUTION
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 Block 3: Innovationen bei Netzkomponenten - Kabel, Freileitungen und neue
Komponententypen (34 Beitrage)

Neue Designs (13 Papers)

Dynamische Lastanpassung und thermische Modellierung (3 Papers)

Intelligente Zahler - Energiefluss und Qualitat (8 Papers) und

Ausblick (10 Papers).

Confidential Property of Schneider Electric |
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» Paper 1617:The Operational Performance and Benefits of an MVDC Device Integrated Within a
33KV Distribution Network (Project NETWORK EQUILIBRIUM South-West UK 03/2015-06/2019)

Thema: fluktuierende dezentrale Erzeugungsanlagen —
therm. Komponentenuberlastung, Uberschreitung Spannungsband u. Fehlerstrome '

gefordertes Pilot-Projekt: £13 Mio.(EUR 15,3 Mio.) “Low Carbon Networks™
Einsparung (nach Pilot): £15 - 5,6 = 9,4 Mio.(EUR 11,1 Mio.) E
im Vergleich zu konventionellen Losungen

Weitere Vorteile: schnelle Umsetzungszeit, PQ-Regelung,
Entkopplung uber DC

+ Herausforderungen: Schutztechnik, Optimierung Verluste = & : =

19
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» Paper 1617 :The Operational Performance and Benefits of an MVDC Device Integrated Within a
33KV Distribution Network (Project NETWORK EQUILIBRIUM South-West UK 03/2015-06/2019)
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» Paper 1617 :The Operational Performance and Benefits of an MVDC Device Integrated Within a
33KV Distribution Network (Project NETWORK EQUILIBRIUM South-West UK 03/2015-06/2019)
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» Paper 1617 :The Operational Performance and Benefits of an MVDC Device Integrated Within a
33KV Distribution Network (Project NETWORK EQUILIBRIUM South-West UK 03/2015-06/2019)
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 Block 4: Innovationen bei Komponenten/Produkten fur den Netzbetrieb - Netzstationen,
Schaltanlagen und Transformatoren (38 Beitrage)

« 6 Prasentationen: Hauptfokus: o)
» Alternativen zu SF6-Gas - 3 Vortrage EFﬁ{é\ﬁ;jé:ﬁ{ﬁ:ﬁgﬂ;g;mgggm
« SF6 Schaltanlage - Unterwassereinsatz BEYOND THE ECODESIGN DIRECTIVE
« Transformatoren - 2 Vortrage ‘

Innovative SF; free
switch with shunt

Eco-efficient puffer-type SF4 Alternative - Smart Switchgear for
load break switch for What to learn from Extrem.e Installation
medium voltage applications Ty, experience 2 Environments

Blair Kerr, Janet Ache, Stephen Linn, Nenad Uzelac

vacuum interruption
technology

Gren

Technical requirements
of a Smart Transformer
for Grid Application

Confidential Property of Schneider Electric |
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ﬁ Performances and safety properties of e <, rrec

switch with shunt

e alternative gases for load break switch vacuum interrupion

technology
SF6 (1.3 bar abs) CAF7N (0.75 bar) CSFL00 (0.18 bar) CO2 (1.3 bar abs) HFO1234 zeE (1.3 bar abs)  air (2.5 bar abs) -
dry air (0.55 bar) dry air (1.12 bar) + Vacuum interrupter + Vacuum interrupter

dielectric performances 100 9% (ref) 120% 90% A40% - -
switching performances _ .
(630 A /24 kKV) t+ + - -
fuse switch performances
at 2 kv - - o __ - -
CMR risks

No not not No . .

demonstrated demonstrated

LCS0 (4h) rat of the pure
el >80 % 0.16% 1.23% NA =21% NA
LC50 (4h) rat of gas
e >80 % 0.28% 2.88 % > 16 % >21% 100%
LC50 (4H) rat of the gas
minture after breaking 20 % <<38%  <0.02% 0.21% NA =21% 100 %
handling and end of life - - - $++ + 4

—> Pressurised air with vacuum interrupter is the best alternative
® _ - ;:

i [T
- [
THE 25TH INTERNATIOMAL CONFERENCE AND EXHIBITION ON ELECTRICITY DISTRIBUTION

e Round Table No 17 — see papers 561 and 770
24
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ﬁi 3-positions load break switch with
CIRED' shunt vacuum interruption technology ...

i-o JUME 20189
MaDrln, sPals

Vacuum _
< Vacuum Interrupter used for breaking operation: interrupt E:mm
Innovative breaking principle with a vacuum . .
interrupter set in parallel of a 3-positions Fimtlever with

conductive parts

disconnector. (in red) and

. . . insulating parts [in
Breaking operation: the current is b ROl
commuted to the VI Moving

contact
# Disconnector with air gap

# Traditional 3-positions switch operation

Earthing ——
contact -

—> ... enables to have a compact o
and cost effective solution (t0 cables)

e PREVE Christophe - Session 1 - 0770

25
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s Load Current Interruption et

3-8 JUN <
MADRID, 5P
medium voltage applications

(paper 0614 - CIRED 2017) Iu
Yacuum Puffer
knife Puffer interrupter
State of the art State of the art
* Knife switch: cost effective, simple and user *  Vacuum switching technology require an additional
friendly solution for SF6 load break switches disconnector/earthing switch, more costly and change the

operation scheme
+  Puffer switch: especially used for higher
voltages load break switches New solution

*  The puffer switch is reliable , cost effective and user friendly
solution whicl@he downsidesaf vacuum swi%ng can be
o £ o ] .|. f i-_'-_- -
e Attar Elham- Session 1 - paper n® 1084 cvercome e . ﬂﬂ' B I -=:"Ei ﬂ I
rrnn :““ - : TP || i 26
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fﬁ SF, Alternative -
What to learn from
GREX glas an alternative to SF,

* A gas mixture made of :

the HV experience ?

Breakdown voltage (k]

-« (CF,),CFCN, 3M™ Novec™ 4710 Insulating Gas: T et
provides the dielectric strength (nitrile triple
function combined with fluorine). 3 to 10%vol.

._0 * €O, handles the arc interruption process. Main

. gas.

* 0, Oxygen helps reducing carbon generation in

~ arcing condition. Graphite and CO are
significantly reduced. Up to 13%vol.

o Yannick KIEFFEL — session 1 - paper number28 b

it oA e
FHin iE Emin ST T+ & ~m 27
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o Ga@s management

Solutions developed with partners @Flir liquide INVENTEC
for complete life cycle of a Gas supply

substation SeeciaLTy Gases®
@ airLiquide

@ 0 LiqUide
Gas handling
in factory WI
[y

LUMASENSE

TECHNOLOGIES

on site WI WIKA
.- e A

@airLiquide W Operation &
WIKA . ! maintenance

e Yannick KIEFFEL - session 1 - paper number 28 P

Gime>
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e Gas handling tools

CIRED

Gas carts for gas filling, Gas quality check Gas leakage o i -
recovery and topping-up (humidity, ratio) detection

a Yannick KIEFFEL — session 1 - paper number 28 29



Poster Session

Poster Session:

590 e-posters
« Jede Session hat einen Tag Postertour
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511- ASSESSING POSSI BLE ALTERNATIVES TO SFS
IN MV SWITCHGEAR

Jess DCARA Ll LARRIETS Joui Manuel INCHALIST]  Sargio SERASTIAN
Demasabial, Spain Ormazabal, Soaie Drmazabal, Spsin Ormazabal, Spain

Jorw GWP, s aibernatives 1o SFE, dorieg o
listing up 10 46,5 months in an exserm

Dielectric capability under ACw
Fer mabing & prelisinary selection one 1
eguipment with a bermetic cell provide:
whectrode was implemested for compar
dislectric straegth of selecied mixiures
Diflerent pressures fom 1000 to 1500 &
MV saitchgmar] ware lested and compa
wectes gases (N2, 002, symthetic ak_) o
SFE. Somae Tiedings wees.

+ CAPFH gas mistores hadd g

SFg ALTERNATIVE — WHAT TO LEARN FROM THE
HIGH VOLTAGE EXPERIENCE

Bodie Larusle Lous Maksoud Yuseick Kinftel
GE Grid Selutions, Frasce GE Grid Sohutioes, France GE Grie Selutions, France
Rebert Liucher Arnaud T

‘GE Grid Sakices, Switzarl

than CS-FK gas mistures for the same
welurme of doging product, Tor tested go
+ Dopieng with HFO-17 342ef & gas mists
air angl (S-FK incresies the dislectric ste
Checking the stability of gas mit
operating AC voltage

Installed in an experimentation setwerk
parmasent 30 KV AC voltage bas bees &
prototyze MV switchgeer cobiche filed
sebected SMerent gas rintore Sew Figu

sitable technoiogy for
-n--\kndah-nw-dwﬂub-

Charscteristics snd behavior of g 770 — Innovative SF6-free Switch
-y ) with Vacuum Interruption Technology
: . Cleistophe Preve Romain Maladen Dl Phecor
- e & Scheuider Ehectric - Francs Sehiides Ehectic - Franca Piccue SASL - France
c,v_xmn:m:mmmu Wl in serie with & 3-positions disconnector  Operation of shunt vacuum interrupter

This i o trafitional well kecwn solution. For load besak oot ey

€O, hasdles the arc interruption process.
awitch appbcation, VI msures the disectri witkitand,

0, stabizes the wod N

the shor time currenst withstaed [with its peak value)
aind the continues airrent withstasd,
Hewever, this -\muuu' has seme deawback such as ©

* tha mnanner te operate i different from a SF6 3.
pasitions nmr.l a5 e opesing fSsconnectiog s
made with 2 operations.

* b cost of the solution ks high stasdard VCB i i
serien with & diconnectn

i o i st

- .
p—— i
—
Sy et
e [ p— | kg pase by . Bacormasied poniiian
Figure 1 -V in narie witt 2 J-poeition: dincnnector Earthisg phase  Josing phse
Vlin parallel of a 3-positions disconnectar (o Pl = |
I pams wrrerias b sl = Sy
& compact and et sciution, i
This salutian I bused an  treditioes] 3-paitices 4 n 1
e by & -
Ewthed || Coteprahetis  Clsed
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Shunt vacuum interuption tedmology s pure air
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Besten Dank fur die Aufmerksamkeit!

Kontakt: www.cired.at / cired@ove.at

Session: 1 Autor: Trentler, Jambrich
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