CIRED

21stInternational Conference on Electricity Distribution

Frankfurt, 6-9 June 2011

Paper 0842

SYNERDIS GROUP COMMON SPECIFICATION
OF MV SWITCHGEAR AND CONTROLGEAR (RMU) FOR MV/LV SU BSTATIONS

Franck GAILLARD
EDF R&D - France
franck.gaillard@edf.fr

Ferenc FARAGO
Demasz — Hungary
faragof@demasz.hu

Paul DYER
UK Power Networks - UK
paul.dyer@ukpowernetworks.co.uk

ABSTRACT

This article presents the SYNERDIS Group common
specification of MV switchgear and controlgear (RMU) for
MV/LV substations. The scope, main objectivesand benefits
expected fromthat new specification areinitially presented.
The article approaches then choices for actual and future
functions regarding Smart Grids. Lastly, it presents
harmoni zation of type testsand requirementsfor conformity
assessment.

INTRODUCTION

A project named SYNERDIS was created to find syiesrg
and possibilities of harmonization between theofwihg
Utilities :

ERDF (France), DEMASZ (Hungary), SSE (Slovakia),
EnBW (Germany) and UK Power Networks (the UK).

The project was composed of several Task Forces,
dedicated to different topics. One of these Tagské®was

in charge of specifying MV switchgear and contralgr
MV/LV substations.

SCOPE, MAIN OBJECTIVES AND BENEFITS
EXPECTED FROM THE “RMU” TASK FORCE

This specification concerns MV switchgear and cug&ar
from the compact type, insensitive to its environtne
(RMU), dedicated to be used :

- In public and private substations ;

- Without or with motorisation ;

- For renewal and new substations.
By all Utilities represented in the SYNERDIS Prdjec

Main objective is to write a common RMU specifioat
based on IEC standards, with :
- Harmonization of functional requirements, by
respecting specific context of each Utility ;
- Integration of future functionalities (smart gg)d
- Consideration of environmental criteria.
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In the same way, the goal is to harmonize :
- Type tests and grouping of tests ;
- Requirements for the conformity assessment.

Benefits expected from this work are :
- Safety improvement ;
- Quality improvement ;
- Eco design.

HARMONIZATION OF FUNCTIONAL
REQUIREMENTS FOR ACTUAL NEEDS

First of all, by participating to the Working Groirpcharge
of revision of IEC 62271-200 “AC metal - enclosed
switchgear and controlgear for rated voltages aliok¥
and up to and including 52 kV”, it has been decitedrite
the common specification by using the same orgtoisa
than the new IEC standard document.
Then, based on feedback and best practices ofililes,
and by exchanges with manufacturers, harmonizatas
decided on the main following requirements :
- Insensitivity to environment (flooding
example) ;
- Protection of operators and the general public
(internal fault tests) ;
- Possibility of busbar extension (to allow evatuti
of the network) ;
- No imposition of breaking and
technology (SF6, vacuum, ...) ;
- Expected life time : 40 years (control modul#s :
years)
- Definition of common functions for public
substations ;
- Access to MV conductors function integrated to
RMU ;
- Data exchange ;
- Environmental criteria.
And harmonization for :
- Dimensions ;
- Rated characteristics.
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Analyse of manufacturers offer

More and more manufacturers developed MV switchgear
and controlgear from the compact type (RMU). Busbar
extension possibility or insensitivity to environnteare
now standard functions of such equipment, because m
and more users want to dispose of a reliable ecgripifior

30 or 40 years which allow evolution of the network

For the same objectives, all Utilities have reqiitkose
functions in this specification.

Access to MV conductors function

This function is needed to make tests on MV cables
phases identification. If the industrial standaodugon
proposed by European manufacturers is to use aest r
screwed to the rear of MV connectors, some Utflitie
require a system integrated to RMU (how considdned
IEC 62271-200).

In this specification, it has been decided to regjguch an
integrated system in accordance with the diagrdowbe

Earthing Earthing
Switch Bridge

A |

Access terminals

The following table summarize the advantages ao$ thi
technical solution regarding several aspects :twafe
reliability, responsibility and availability.

Safety No access to MV cable compartment needed

=> Withstand to internal arc still available

Connection of test devices on access terminals
with earthing switch closed

= Work on MV active parts earthed

In case of an eventual re-supplying (eRDF : Use
of a so-called “pavé de terre” device), withstand
to a short circuit current (12.5 kA/ 1 s).

Reliability No work on MV plugs

Torque specified by RMU manufacturer to
reconnect earthing bridge

‘ Responsibility| Each RMU is equipped with its own access |

‘ Availability | Many manufacturers |

Environmental criteria

To limit impact on environment of their activitieg]l
Utilities take care about the influence of MV Swigear
and controlgear on the environment by :
- Eco-design study requested ;
- Disposal of equipment at the end of its life
(procedure to be used for the recovery of the SF6

gas).
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FUTURE FUNCTIONS AND CONSTRUCTION
DESIGN

Future functions

To contribute to Smart Grids development, functions
needed are :
- Monitoring ;
- Fault detection ;
- Diagnostics for failure prevention ;
- Communication medias : ... MV PLC ;
- Motorization of MV switches or circuit-breakers ;
- Automation functions for faster fault localizatio
and faster supply restoration ;
- Extra indications : flooding, station door open,
MV/LV Transformer temperature ...

Depending on the case, three types of automatinrbea
accomplished :

- Manual remote control ;

- Automatic remote control ;

- Automatic local control (self-healing).
For automation purpose, a “ Circuit — Breaker Inogm

Feeder ” Functional Unit has been specified, comgly
with the following diagram :

N
||}—/|—

- ®

I\* ~)

Key:
Current transformer for protective device.

1
2 Earthing switch with integrated “Access to/M
conductors” function.
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Future construction design

Because of historical reasons and normal evolutibn
MV/LV substations, those substations are traditigna
composed of :

- MV switchgear ;

- MVILV transformer ;

- LV cabinet.
And for motorisation or automation purpose, sontent
equipments can be added as :

- Remote terminal unit (RTU) ;

- Current transformers ;
Fault detectors ;
Other “boxes” with complementary functions ;
- Etc.

Finally, it doesn’t seem industrial and feedbactvehthat
mistakes are currently made during installation and
connection of these equipments, which can be feciby
different suppliers. It has direct consequencesaiwork
quality and reliability. And search of responstlyilin case
of malfunctions are generally difficult.

That's why we consider substations must be re-desig
considering MV switchgear and controlgear as tts §itep
because of its strategic situation. Indeed, itisged as the
interface point between network and substatioralfyirfor
reliability and quality improvement, it has beercided to
propose a new design of MV switchgear and conteolge

All “intelligent” functions are requested to be egrated
inside the RMU, with specified limits of integratibecause
of :
- Different life time expected depending on the
components ;
- Possible generic failures of components.

Profiting of the possibility of busbar extensiarhas been
specified a so-calleétEmart grids” Functional Unit (FU)
integrating all these functions :
- Remote terminal unit (RTU) and automatisms ;
- Internal (between FU) and external communication
functions ;
- Diagnostics functions (of network and equipments
from MV/LV substations) ;
- External data : Substation door open, flooding,
MV/LV transformer and ambient temperatures ...;
- Current, Voltage, Active power, Reactive power
information ;
- MVI/LV Auxiliary transformer for self-supply of
LV components.

Using and exchanging with functions integrated tineo
Functional Units :
- Motorization of switches or circuit-breakers ;
- Fault detectors ;
- Current and voltage measurements ;
- MV PLC interfaces ;
- Diagnostics sensors (Partial discharge ...).
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The following diagram presents the new design :

|xmo§4mz|

COMMUNICATION

Q)

Q)

Q)

- Communication (MV PLC)

FU 3 é TR
FU

Self supply
Automation /

Remote
terminal unit

Measurements

HARMONIZATION OF TYPE TESTS AND
REQUIREMENTS FOR THE CONFORMITY

ASSESS

- Door open
- Flooding
- Etc.

MENT

Type tests

Majority type tests comply with IEC standards, wsthme

additional

Regarding internal fault tests, ERDF and Demasaireq
- Prototypes without SF6 where the dielectric ef th
enclosure is replaced by air at atmospheric
pressure (for realistic and environmental aspects)
- 2 possibilities of arc initiation : by non breagior
with a fuse wire (as IEC 62271-200), depending
on design and construction, to be in realistic

points.

conditions.

For all Utilities, the specification require commgnouping
of type tests, like for example :

|
|
i - Fault detectors U, I, P, Q)
1| - Metering Diagnostics
- Sensors (Partial discharge) External data
|
MV/LV Substation MV/LV Transformer
- Ambiant temperature - Temperature

- Tap changer

LV Panel

- Measurements

- Mechanical endurance tests ;

- Tightness test for sealed pressure systems ;
- Short-time withstand current and peak withstand

current tests ;

- Verification of making and breaking capacities.

Ring Main Unit (RMU)

P IIE S —
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Requirements for the Conformity Assessment

The common process is based on :
- ldentification documents ;
- Kick off review of the product ;
- Type testing (including all tests required by the
reference specification) ;
- Credibility documents ;
- Temporary authorisation for use ;
- Experiment on the network ;
- Factory audit ;
- Final authorisation for use ;
- Samples.

Kick off review before testing
As soon as identification documents are availalvld a
prototypes have been manufactured, the suppliertdas
arrange a meeting with Utility representatives Iftécal
expert in charge of products and EDF R&D represimeta
if needed). The purpose of this initial reviewads t
- Check the identification documents ;
- Make a visual inspection of prototypes, to verify
they comply with specification requirements ;
- Get the agreement of the Utility with the meahs o
testing ;
- Agree with the testing planning ;
- Agree with provisional date for the end of tegtin

Type testing

In order to demonstrate that MV switchgear androtggar
comply with the requirements of the Technical
Specification, type tests can be performed reggrttiree
possibilities :

- Either having the tests performed under the obntr
of EDF R&D ;

- Or having the tests performed in external
accredited laboratories, under the control ofral thi
party Certification Body ;

- Or to combine both possibilities.

following agreement between the manufacturer ard th
Utility.

Temporary authorisation for use

As soon as credibility documents are accepted lgy th
Utility, a temporary authorisation for use is geghtind MV
switchgear operation on network may start.

Experiment in the field

The firstitems delivered will be under a speadis/sillance
during several months. If problems are encountetfes,
Supplier pledge that he will remedy to that probtemthe
whole number of equipments delivered over thesers¢v
months. This doesn’t prevail on the guaranty claudehe
contract.

Final authorisation for use

At the end of the experiment period and as far @as n
problem has been encountered, a final authorisdiause

is issued by the Network Division of the Utility.
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The process can be summarized as follow :

: Equipment
> Production o identification
Proiotypes file
Kick off
review

v

Type Testing

=>» Three possibilities :

- either under EDF R&D control

- or in external accredddaboratorie:
under Certification Body control

- or to combine both possibilities.

v

Credibility document

v

Temporary
authorisation for use

v

Experiment
on network

v

Factory audit

no

yes

Final authorisation
for use

v

- Samples
- Failures on network
- Product modificatior

v

Measures
successft

Approval
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