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Abstract. The introduction of FACTS (Flexible AC Transmission Systems) gives 

new perspectives to power systems planning and operation. The series compensation 

is used in power system in order to increase the transfer capability of transmission 

lines. The paper presents an analysis of dynamic behaviour of a TCSC (Thyristors 

Controlled Series Compensator) with/without protection system.  The 

behaviour’s simulations of TCSC mounted into an electrical network of 220 kV 

have been realised with Electromagnetic Transient Program (EMTP/ATP). 
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1. Introduction  

 It is a fact that most of the world’s electrical transmission lines are more and 

more stressed. This is a consequence of the increasing of the consumption 

request of electrical power and also to the economical, political and ecological 

difficulties that appears on the build of news transmission line or/and power 

stations. A possible way to solving these problems is to use the FACTS devices 

on the electrical installations, [3], [4], [5], [7]. The concept of flexible AC 

transmission systems appeared in 1988 when EPRI (Electric Power Research 

Institute) started the FACTS project. Project’s aim is to build an AC 

transmission system improved with the capability of the control of the power 

flow and the rise of the transmission capability till the limits tolerated by the 

system.  The FACTS are based on the development of the power electronics and 

they give the possibility to command one or more electrical parameters: voltage, 

current, and phase-difference angle. The TCSC- Thyristors Controlled Series 

Compensator is a part of these devices. The paper presents an analysis of the 

TCSC with protection system placed into a 220 kV electrical network.  The 

numerical simulation has been realised with the EMTP/ATP 2000 software. 

2. Thyristors Controlled Series Compensator with protection system 

The electrical power transmitted through a transmission line considered without 

losses, Fig. 1.a, it is given by the equation: 




