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ABSTRACT 

Maintaining consistency in terms of electricity supply 

capacity should be the aim of any research in this area. Hence 

the concern of maintaining the stability of this great 

production-transport-distribution system, even when low 

probability major disruptions is to occur. The study of the 

operation of the national grid shows that it is adequately 

equipped to cope with such disruptions. Thus, the oscillations 

observed at that level are quickly reduced and hence the 

interconnected system maintains synchronization in case of 

loss of a VHV substation. 
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1. INTRODUCTION 
Several factors, both endogenous and exogenous, push the 

whole system with its different components to its limits of 

stability. Increasing loads, distances between the various 

centers of production, the state of transmission and 

consumption centers are the most notable. In these cases, 

power outages damaging for both for operators and consumer, 

may occur. [1] [2] 

In this paper we describe a case study carried out at the level 

of the Department for Study and Forecast of the STATE 

COMPANY OF ELECTRICITY AND GAS (SONELGAZ) 

which includes the Algerian National Dispatching. The 

purpose of this paper is to show that the simulation of the loss 

of VHV substation determines the interconnections VHV 

substation role in improving the quality of service for the 

national network. [3] [4] 

We would underline the importance of the present work on its 

application at any kind of renewable energy sources dotted 

with its proper substation connected to the main network. As 

the Algerian network is itself integrated to a higher network 

(the Mediterranean network), our present study is applicable 

to the whole. 

2. IMPORTANCE OF THE 

ELECTRICAL NETWORK 

PROTECTION FOR ENERGY SUPPLY 
A relay showing a faulty behavior can lead from a failure of 

some consumers to reach the population of an entire city, 

including sensitive facilities such as hospitals, fire etc ....                            

In case of a power outage of about 10 MW for a duration of 6 

minutes it won’t only mean a loss of 1MWh unsold energy, 

but several hours necessary for the manufacturer to restart. 

But it is mainly a disgruntled consumer who would have lost 

many hours of production or even in some cases an 

irreversible loss of some of his equipment consequently to this 

incident. [5] [6] 

3. STUDY AND ANALYSIS OF 

OPERATION OF 400KV NETWORK 

3.1 The SICRE Simulator 
The purpose of the SICRE program is to provide the larger 

numbers of users with useful tools for analyzing, monitoring 

and training. It includes a set of simulation functions and 

analysis that can represent the dynamic behavior of power 

systems on different time scales in both normal conditions in 

emergency situations. From the point of view of its 

components modeled to a high degree of accuracy, the kit is 

fairly complete in that it shows the efficiency of algorithms as 

it is designed, based on the most advanced SW/HW 

technologies. Main application fields of SICRE: 

3.1.1 Analysis and control 

Evaluation of the overall performance of the system through 

dynamic analysis and daily control during planning and 

operational stages of functioning. .Reconstitution of serious 

incidents to better understand the dynamic of phenomena and 

events and to check the system components (protections, 
controllers, etc ...) and behavior. 

Design and verification of new automatic defense actions to 

avoid incidents that have already occurred, or prevent further 
coming incidents or limit and / or master their consequences. 

Checking restoration procedures. 

3.1.2 Training 

Simulation of scenarios aim at improving the comprehension 

of dynamic phenomena for training sessions addressed to 
system engineers and CC operators. 

Simulation of scenarios of emergency conditions or 

restoration phases for accustoming operators to face critical 
operating conditions. 
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 Fig 1: Schema of software SICRE [7] 

3.2 Operating Criteria 

3.2.1 Normal Situation 
 +/- 5% on the 400 kV, (420 kV). 

 +/-7% on the 220 kV. 

3.2.2 Incident Situation 
 +/- 5% on the 400 kV, (420 kV) 

 +/-10% on the 220 kV. 

3.3 Network configuration   

It was considered the network to which are added the works 

for winter 2009.  

Table 1. maximum powers called for 2009. [8] 

Year power (MW) 

2009 7300 

 

To determine the stability of the Algerian 400 kV network for 

the peak winter 2009, we use the software SICRE and the 

following simulations we carried out: [9] [10] [11]   

The Behavior of the National Network after the loss of a VHV 

substation (all departures open). 

4. RESULTS OF THE SIMULATIONS 

4.1 Normal Situation 

In a normal situation, the network operates without 

constraints. Voltages at 400kV substations and active transits 

(MW) on the lines 400kV are presented on the following 

figures: 

 

Fig 2: Voltages at 400kV substations  and active transits (MW) on the  400kV  lines 
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4.2 Loss of  400/220kV Substation at Ramdane Djamel  ( all departures open)  

The loss of this substation does not cause loss of synchronism of the interconnected system 

 

Fig 3: Voltages at 400kV substations  and active transits (MW) on the  400kV  lines 

 

4.3 Loss of  400/220kV Substation at Oued Athmania  ( all departures open)  

The loss of this substation does not cause loss of synchronism of the interconnected system 

 

Fig 4: Voltages at 400kV substations  and active transits (MW) on the  400kV  lines 



International Journal of Computer Applications (0975 – 8887)  

Volume 66– No.8, March 2013  

30 

4.4 Loss of  400/220kV Substation at Bir Ghbalou  ( all departures open)  

The loss of this substation does not cause loss of synchronism of the interconnected system. 

 

Fig 5: Voltages at 400kV substations  and active transits (MW) on the  400kV  lines 

 

4.5 Loss of  400/220kV Substation at Si Mustapha  ( all departures open)  

The loss of this substation does not cause loss of synchronism of the interconnected system. 

 

Fig 6: Voltages at 400kV substations  and active transits (MW) on the  400kV  lines 
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4.6 Loss of  400/220kV Substation at El Afroun ( all departures open)  

The loss of this substation does not cause loss of synchronism of the interconnected system. 

 

Fig 7: Voltages at 400kV substations  and active transits (MW) on the  400kV  lines 

 

4.7 Loss of  400/220kV Substation at Hassi Ameur ( all departures open)  

The loss of this substation does not cause loss of synchronism of the interconnected system. 

 

Fig 8: Voltages at 400kV substations  and active transits (MW) on the  400kV  lines 
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4.8 Simulation Summary 

Table 2. voltages at 400kv substations 

Loss of  400/220kV 

Substation (all 

departures open) 

 

Substation 

Voltage at 

400kV 

substation 

Loss of  Ramdane 

Djamel Substation 

Ramdane Djamel 0 

Oued Athmania 409 

Bir Ghbalou 406 

Si Mustapha 404 

El Affroun 405 

Hassi Ameur 398 

Loss of  Oued 

Athmania Substation 

Ramdane Djamel 398 

Oued Athmania 0 

Bir Ghbalou 411 

Si Mustapha 408 

El Affroun 407 

Hassi Ameur 400 

Loss of  Bir Ghbalou 

Substation 

Ramdane Djamel 404 

Oued Athmania 410 

Bir Ghbalou 0 

Si Mustapha 405 

El Affroun 405 

Hassi Ameur 399 

Loss of  Si Mustapha 

Substation 

Ramdane Djamel 401 

Oued Athmania 404 

Bir Ghbalou 408 

Si Mustapha 0 

El Affroun 407 

Hassi Ameur 400 

Loss of  El Affroun 

Substation 

Ramdane Djamel 402 

Oued Athmania 406 

Bir Ghbalou 412 

Si Mustapha 411 

El Affroun 0 

Hassi Ameur 409 

Loss of  Hassi 

Ameur Substation 

Ramdane Djamel 401 

Oued Athmania 405 

Bir Ghbalou 410 

Si Mustapha 409 

El Affroun 411 

Hassi Ameur 0 

 

The network operates without constraints. Voltages at 400kV 

substations are acceptable in the limits of permissible values 

+/- 5% on the 400 kV, (420 kV) and there is no overvoltage. 

5. CONCLUSION 
The objective of this work is to demonstrate the positive 

developments of the national network, especially the 400 kV. 

We demonstrated the power of electrical connection within 

the transmission substations of the National Network and, on 

the other hand, that any deficiency in power will be 

compensated directly from another transmission substation.            

The main purpose of constructing of the 400kV network is to 

widen the electric national network as well as between the 

Mediterranean countries.    

6. REFERENCES 
[1] Glover  J. Duncan, Overbye Thomas Jeffrey and Sarma 

Mulukutla S. 2008. Power systems analysis and design, 

4th ed, Thomson 2007 

[2] T.J.Tengku Hashim, A.Mohamed, H.SHAREEF. 2012, 

“A review on voltage control methods for active 

distribution  networks”,  PRZEGLĄD 

ELEKTROTECHNICZNY (Electrical Review),pp 304-

312, R. 88 NR 6/2012 

[3] B. M Weedy. 1979. Electric Power Systems, 3rd éd.. 

John Wiley & Sons Ltd., London 

[4] Jorge L. Santos, F. P. Maciel Barbosa 2005 ,"Evaluating 

voltage stability in a substation", 18th International 

Conference on Electricity Distribution,CIRED , Italy  

[5] Maldonado, G.I .2004,. " The performance of North 

American nuclear power plants during the electric power 

blackout of August 14, 2003", Volume: 7,  pp 4603- 

4606 , IEEE 

[6] M. Lami . 2003 .Protection and monitoring of the 

electrical energy transmission networks - Volume 1, 

Grenoble University 

[7] P. Baratella, F. Casamatta, and R. Zacheo. 2001. SPIRA-

SICRE: an integrated software tool for static and 

dynamic analyses of large power systems, Software for 

Electrical Engineering Analysis and Design V Vol 3 

[8] Plan of Electricity Transmission Equipment 2008 – 2013. 

2008.General Direction of Development and Strategy 

SONELGAZ, N° 18 DGDS, Algiers 

[9] T. Canaguier, Q.Derossi and T. Welfonder. 2010. Cost-

Optimized Protection & Control System testing and 

Commissioning Process in Turnkey HV Substation 

Project Business,  International Protection Testing 

Symposium Omicron, Salzburg / Austria 

[10] L.Belak,   R.Marusa,  R.Ferlic and  J.Pihler . Jan 2013. 

“Strategic Maintenance of 400-kV Switching” 

Substations, IEEE Transactions on Power Delivery, 

Volume 28,Issue:1,pp  394 – 401 

[11] T. Thanasaksiri. May  2012.  Studies of lightning 

overvoltages of 115 kV CMU GIS substation, 9th 

International Conference on Electrical 

Engineering/Electronics, Computer, Telecommunications 

and Information Technology (ECTI-CON),pp 1-4  

 

 

 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Belak,%20L..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Marusa,%20R..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Ferlic,%20R..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Pihler,%20J..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=61
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=61
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Thanasaksiri,%20T..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6243514
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6243514
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6243514

