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DEFINITION OF A PROTECTION SYSTEM
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Definitions

Interconnected network

Branch
Radial Network

1

Pitting substation

Interconnected network
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Issue

Before, many distribution
network were only consumers

Now, some substation become
active
= We have to protect the network

= The protection of the customer
(distribution) can fail

RTE has decided to install a
backup circuit breaker

We have to define a protection
system for this new circuit
breaker

=> Simple and not expensive

Backup circuit breaker
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The test network

Only the radial network will be simulated
Three substations are represented

Faults will be applied on AB and AC lines
The loads on the network are neglected

Protections and circuits breaker of substations A and C are supposed
to be faster than the backup protection in substation B.

Substation A Substation B
grid : Z : :
Generation
on the distribution
network

Substation C \
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The EMTP diagram
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Presentation of the parametric study and its use

m With this study we have a large number of parameters

Two voltage levels : 63 kV and 90 kV
Various connection of transformer : star or delta
Two kind of earth connection : floating or directly grounded

More than 4 type of faults : single phase, two-phase (to ground or not),
three-phase

Circuit breaker of substation A open or closed
Multiple positions of fault on each line

m All theses cases have to be simulated

It’s time consuming...

m The solution is using an automated parametric study approach
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Presentation of the parametric study and its use

m Principle
= Automated calculation

m In this study, we vary the position of th
= One simulation = 10 positions of fault

m All the results are summarized in an ex
It's an important saving of time '

m Inthe EMTP diagram
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Presentation of the parametric study and its use

m Script developed by S. DENNETIERE of EDF R&D

wariableFault, dwi
EMTPWorks Javascript File
q ko

1

l/fSEBASTIEN DEMMETIERE EDF R&D 3 Décembre 2008 -
ffCe script permet de lancer des simulations parsamétrigues sur un défaut le long d'nue ligne

//Paramétres utilisateur
var faultPositions = 10; // Nombre de défaut le long de la ligne
var meterName = new Array('Ush maglcontrollfl','Usc_maglcontrolfl','Ubc_maglcontrolfl', 'Uab phfcontrolfl', ' Uac_phicon

I

/¢ SCRIPT DO NOT MODIFY
JfSBoript used for file management (create, copy and delete)
parseSeriptFile (' check my filename.dw]i'):
parseScriptFile ('make_file name.dwij'): //always needed
ff8oript used for starting EMNTP simulation
parseScriptFile (' progrem .dwi'): fialuays needed
parseScriptFile (' run_ewtp.dwi'); fialuays needed

oot = currentCircuit ();

myLine = coct.devices('Part', 'Liaison')

if (myLine. length '= 1) {
alert('Attention : une seule ligne avec positionnement de défaut peut étre placé sur le circuit !')
halti():

S/ *Parse all methods for this device
parsedcriptFile (' liaison m.dwi'j;

//*Create the object
olLine = new oDevice_line(myLine[0]):

oLine.iflefaut = '0N'

| o
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Some results

m Three phase fault

F4 Microsoft Excel - simulation_paramresultsFileParam.xls

J Fichier Edition Affichage Insertion Format Outils Données Fengtre @

DedaRy s 2RI - -z 2@ B0 -0, -0 -6 7 s | E==EF € % mi

Al =] =| Position du défaut

a | 8 | ¢ | o [ E [ F | & [ W | 1 | J | kK [ L | M | M | 0 | T
1 |Paosition du dlUab_mag@oUac_mag@o Ube_map@@c Uab ph@con Uac_ph@con Ubhe_ph@cona_ph@contivh_ph@contive ph@contiva_mag@cooivh_mag@colve_mag@eolla_phi@controlb_ph@contrclc_ph(—
2 10 412027 200079 12070 200000 1 00970 09T 0 ALIA1IE O EE1ACCE0NT1 A0S AC0 0 19028 TTICT 9T E R 4 DC!E!FS??zEE 9??5494992; 9??5498804E 9??6498481{ 1 523618500‘25551?49?? DE?D

E 7E7B9EEE7E.08615148876.09008428876.089750; 1.526379598: 2 6624143492 0.5681
| 4 | Ph ase-to-phase voltage 9519727936, 2546548 7936, 2586842 7936.25834571.529261261(2 6595330995 0.565
| 5 | 8491456954, 37862186954, 36260826954, 352269 1.53227 16231 2 5565231935 0.562
| B | 3718205927 60061675927 60447 7£ 5927 6041497 1.5354194452 2 6533750682 0.558!
| 7 25% 4243154852 8012297 4852.8048107 4852 8045057 1.5387 142946 2 B50051547E0.5551
=N o— Uab % 9019133726.568526E 3726.57 16250 37 26.57 13613 1.542 1666408 2 6466297430 0.552
ER BE97EE 2545, 1634188 2545, 1667 7522545, 16557 35 15457879632 2 6430089376 0,548
10| o " —a—Uac % BE16471304.479981: 1304.481302¢ 1304.481 1904 1.54959087 46 2 5392064506 0. 5441
|11 2 20% " Ubc % | |BE16471304.47959815 1304.481302¢ 1304. 481190 154959087 46 2 6392064506 0. 544
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Some results

m After the study : Detection insured ?

Polyphase faults Single phase fault

Low generation on the substation
<20 MW

Phase-to-phase and a zero

Phase-to-phase protection :
sequence protections

High generation on the substation

> 20 MW Phase-to-phase protection ’_)

m Problem with single phase faults
= pecause it depends on the grounding of the network
m We have to use an other protection

= This protection has to run with all the power generation (0 MW to 50 MW)
No distance protection and differential protection

= For example a weak infeed protection

m The protection system is not defined yet at this day
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Conclusion

m In this study all types of fault were simulated
= QOthers software didn’t make success

m It's an easy study in EMTP but important for the network life

m Use of ascriptin EMTP to save time

= |t would be interesting to develop a function in the software to make it
approachable easily for all the users of EMTP

m This study was the first on passive branch which become active
= More and more substations become actives

m The next study will used wind farm models in EMTP
= RTE have some models
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m Thank you for your attention
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