20
1

Protect_ion and monitoring of the electrical energy transmission networks - Volume 1

Laxou, updated on march 1st ,2003

Warning  

This document (see  summary) was achieved from an experience on the power transmission network  of the "Electricité de France", but the principles shown have a general scope and the particularities of the French network are only mentioned as examples. 

It does not claim to supply direct, concrete solutions to all problems of network protections, but only the way to approach these problems. 

Concrete solutions may be obtained from the documentation of each utility:

- standards of the international electrotechnical committee (IEC)                                                     


- British standards (BS)


- Deutsche Institute für Normung (DIN)


- American national standards Information (ANSI)


- NF standards from the "Association Française des normes" (AFNOR)


- Internal EDF standards, published by the Direction des Etudes et Recherches          


- Manufacturers guidebooks for the various equipment 


- Guidelines internal to each utility, including, e.g. at the EDF: 

. doctrine notes describing protection plans [49]

. general operation rules [7], [9]
. construction guidelines for overhead lines[106], substations  [107], underground cables[108]
. standardised wiring diagrams [104]
. setting guides for protective relays and automatic control devices  [57] ,[61]
. programs for short circuit current reckoning  [50], [99], [109]

. folder of asset characteristic [110]
This document could be used to analyse standards and instructions, and to elaborate internal guidelines. It could also be used by non - specialists who would like to have a qualitative idea of the problems treated.

Among the equipment noticed, you can find as well old-fashioned equipment as new or experimental equipment, to show the evolution of principles and technologies.
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Preface

           Importance of the high voltage transmission network protective relays and automatic control devices for energy supply
 In a power plant the aim of relays protecting electrical power equipment is to avoid any deterioration of this equipment in case of operation in bad condition, due to internal failures as insulation shortcomings, or regulation misworking. On well designed, well manufactured, well installed, well maintained, and well used power equipment they have to work very rarely. More, if a protective relay fails when a fault occurs, the damages caused to the protected generator or transformer may have important financial consequence for the utility, i. e. damaged power equipment repairing, and loss of production which must be replaced by generation from another plant, maybe more expensive, but generally have no consequence outside of the utility. 

On the high voltage transmission network, the issue is quite different. Firstly an overhead line, which flies over the public property, undergoes periodically short circuits, due to lightning, unpruned trees, cranes, wind, pollution, ... .A good design of the line may minimise, but not suppress them. On the high voltage EDF network, we notice an average of 7 short circuits per year, and per 100 km. 

Afterwards, a line which becomes more hot becomes longer, and its lowest point, between two towers, gets lower. It becomes dangerous for the neighbourhood. The consequences may then be calculated not only in financial losses, but in human lives. And that is the reason why all protective systems involve back-up dispositions, so as, in case of protective relay failure, the faulty high voltage equipment be led out of voltage in any case, whatever the consequences would be for the supply of a region.        

A faulty behaviour of a protective relay may lead therefore to the outage of one or several customers, even of a whole town, including customers having priority (hospitals, fire brigade, ...). Now, when a manufacturer using a power supply of 10 MW is cut during e. g. 6 minutes, this does not mean only a non sold amount of energy of 1 MWh, but also a non - sold energy during maybe the several hours the manufacturer needs to work again; but it corresponds mainly to a displeased customer, who lost several hours of his production, and sometimes suffered some deterioration of his manufacturing equipment. If it concerns a big town, EDF must acknowledge, as a public service, to local and even national authorities.

 At last, protective relays against network abnormal situations have a leading position to prevent network collapses, and the main effort of network controllers is done on these systems, as well as on the generator  regulators.

These different considerations show that the activity "protection and control" is at EDF as at any electrical energy  supplier, a strategic activity, of which depends the legitimacy of the utility towards the group of people, nation, region, town, it supplies.
(speech that I pronounced on October 30th, 1993, at the intention of two bosses having recently  in charge the protection and control of the high voltage network of the east of France, to explain them, vainly, why it was important.
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Standards ANSI - American National Standards Insitute, 1819L Street, NW, 6th FI. Washington DC 20036

Standards NF:  AFNOR - Gestion des ventes, tour Europe, Cedex 7, 92 049 Paris la Défense.

                All standards may be afforded at this address.

CIGRE, 3 Rue de Metz, 75 010 Paris.

RGE, 48, Rue de la Procession, 75 015 Paris.

DEPT - EDF - Cedex 48, 92 068 Paris la Défense.

EDF, Service National et Service des Mouvements d'énergie (SME), Rue Louis Murat, 75 384 Paris  Cedex 08.

EDF, CRTT Est (ou USI Est), 8, Rue de Versigny, 54 521 Villers lès Nancy. 

EDF, Service Ingénierie Rhône Alpes(SIRA), 15, rue des Cuirassiers, BP 3074, 69399 Lyon Cedex 03

EDF, USI Ile de France, 32, avenue Pierre Grenier, BP 401, 92 103 Boulogne Billancourt Cedex 

Direction des Etudes et Recherches (DER) - EDF - 1, Avenue du Général De Gaulle, 92 141 Clamart

Service Prévention Sécurité (SPS) - EDF - CEDEX 08,  75 382 Paris.

Les techniques de l'Ingénieur, 8, Place de l'Odéon, 75006 Paris

Manufacturers: 

ALSTOM, alias GEC Alsthom, alias Enertec, alias Compagnie des Compteurs - 


Lotissement du fond de la Banquière, 34 970 Lattes.

GEC Measurement: voir même adresse, et aussi Saint Leonard's work, Stafford ST 174 LX, England

ICE (Industriel de contrôle et d'équipement), 11, rue Marcel Sembat, 94410 Alfortville France
Techniphone - 31 Rue de l'Union, 78 600 Maisons Laffitte.

ABB - S 72 171  Västerås, Sverige. ; CH 5401 Baden, Suisse; 6, Rue des Peupliers, 92 004 Nanterre 

Siemens - Humboldstrasse 59, EVSV PO BOX 4806, 8500 Nürnberg, Deutschland.

Anpico - 82 Rue du Quesnoy, 59 236 Frelinghien - représenté par Ecodime, zone des entrepôts  Juliette, 

94 310 Orly.

Chauvin- Arnoux, 190 Rue Championnet, 75 018 Paris.

Schlumberger Industrie, BP 620 02, 50 Avenue Jean Jaurès, 92 542 Montrouge Cedex.

Landis et Gyr Energy, 30, Avenue Pré Auriol, 03 100 Montluçon.(adresse en France)

Techniphone, Boite Postale 22, 13 610 Le Puy Sainte Réparade.

CETT ( Compagnie Européenne de télétransmision), 3, Parc des Grillons, 

Artus, 6, Rue du Docteur Schweitzer, 91 420 Morangis.

Schweitzer Engineering laboratories, 2350 NE Hopkins Court, Pullmann, WA 99163-5603, Washington, USA.
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