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Abstract- this article is about optimized locating and optimized determination of SVC size by two algorithms 
(BGA- binary generic algorithm and BF-bactrial foraging ) in order to reducing loss and improving voltage 
profile on three IEEE bus networks (5 and 6 and 30). precision, accessibility and quick response are 
advantages of these algorithms in comparison to other classic ones. in this research we try to make a 
comparison between intelligent algorithms and find effective factors ( such as optimized size and location ) in 
order to loss reduction in two modes ( with one and two SVCs ). 
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1. Introduction 
Electricity industry always faced with network stability 
problems and so many scenarios are evaluated and hereby 
problems are solved temporarily, but electricity network is 
always improving and saving this energy is not feasible 
with low costs. instability and energy consumption which is 
caused by network failure are inevitable.voltage instability 
in electrical systems is mentioned frequently in related 
literature(1-2) . this effect starts by voltage drop in one point 
and it can spread in all over the network and hereby the 
whole voltage would be gone. voltage instability happens 
when the network is not able to deliver sufficient power 
toload reactive. instability voltage process which can have 
different forms, is related to main load characteristics and 
voltage controlling dynamics.  
 

the presence of some loads in specific situations can cause 
voltage drop(2-3). in(4) generic algorithm is used to handle 
SVC controlling parameters in order to improve voltage 
profile for SCIM loads after short circuit removal. (5) is 
about loss reduction and  security margin with respect to 
TTC and(6) is about loss reduction and its effects on SVC 
localizing and  (7) is about loss reduction and voltage 
stability for optimized locating and optimized size 
determination of SVC and STATCOM. 
 We can mention to broad operating range, quick response 
and high reliability with using these elements. with respect 
to IEEE standard, FACTS instruments utilize systems with 
one or more abilities which are mentioned in these 
references( 8-9-10 ).  
The main SVC applications are listed below: 

• voltage stability in weak networks. 
• reducing transmission losss. 

• power transmission capability improvement. 
• more attenuation of little turbulences. 
• improvement of voltage stability 
• power fluctuation elimination. 
If we want to fully utilize FACTS elements we must 

choose the best place for doing this. in this regard authors 
introduced some methods. for example in (11) they used 
optimized load part to improve loading levels or reduce 
losss. in (12) a hybrid TS/SA method is used for production 
cost minimization. in (13) genetic algorithm is used for 
FACTS localization in order to reducing production and 
investment costs, moreover with bringing in loss issues, 
they tried to improve loading levels. 

parallel-serial FACTS elements: these elements are a 
set of two previous categories and the most important 
member is UPFC which is so powerful inperformance and 
the only limitation of this member is its high costs. in (14) 
loss reduction and improvement of voltage bias is a target 
which is tried by PSO algorithm for choosing the right 
location. ref (15) recommended FACTS elements for loss 
reduction and voltage stability. in (16) some applications of 
DF algorithm for improvement of voltage stable margin and 
loss reduction by SVC and TCSC localizations are 
mentioned. in (17) gravity algorithm is used for localization 
of FACTS elements. 

2. SVC model 

SVC is one the most important FACTS elements which 
is used over the years because of its technical and 
economical advantages in resolving voltage dynamic 
problem. 

SVC is made of one TCR ( reactive impedance with the 
size of XRLR   and with a two-way  (value tisistor) which is 
parallel to a capacitor XRCR , and in the circuit it operates as a 
varying reactance. its main function is fast reactive power 
supplying and voltage support. this device enables Firing 
angle control  SVC  to approximately  respond instantly. XRVR 
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is the controllable part of TCR reactance, which can be 
calculated by eq1: 

ααπ
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=         (1) 

 
in which a is Firing angle Tyrystvr. 

effectivesusceptance in TCR  can be calculated by: 

 
2) 

 

 
Fig.1. internal schematic view of SVC 
 

3. problem formulation ( loss, voltage bias and objective 
function ) 

active and reactive power loss reduction and 
improvement of voltage bias in a transmission system for 
effective and correct performance is necessary. objective 
function can be formulated as:  
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in which fist and 3th terms are about active and 

reactive loss and can be calculated by eq7 and eq8 
respectively: 
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the second term in qe3 is voltage bias. voltage and 

current constraints can be written as ieq9 and ieq10 
respectively: 
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in which Vi is the voltage of ith bus and 
Iij is the current between i and j  

a. 4.   BF algorithm 

if we want to study different strategies of finding 
food, we just have to study haunter behaviors for haunting 
food. at first, for haunting food, a haunter must look for the 
food and find its location. at the next step, haunter must 
haunt the victim and finally use it as the food. the 
importance of different food finding behaviors is related to 
the relation between victim and haunter. if the victim is 
bigger that the haunter, then haunting and attacking 
becomes more important but if victim is smaller that 
haunter, then searching becomes more important. 

at first we must determine primary value such as: 
algorithm implementation 

first step:  initial valuing of parameters 
s: number of bacteria which are used in the search. 
p: number of parameters which must be optimized. 
Ns: swim number. 
C(i): swim pace length. 
Nc: number of movement levels. 
Nre: number of generations. 
Ned: number of disposal and scatter events. 
P(p,S,l): bacteria position and location. 
Jcc(θ,P(j,k,l)) : evaluates bacteria location with respect to the 
target ( if we have swarming ) 
(i) : random generation vector 

5. simulation results 

in this article for active and reactive loss reduction 
and improvement of voltage profile in SVC localizing 
systems on three IEEE bus networks ( 5 and 6 and 30 ) we 
used two algorithms and the best location and the best size 
are determined by these algorithms. we used MATLAB 
software for running the simulation and for load spread, we 
used Newton  Raphson. in the appendix you can review 
IEEE bus 5,6 and 30 diagrams. 

table(1) is the results of localizing and determining of 
optimized size and loss reduction percentage in our 
networks. after using BGA, active and reactive loss in  5 bus 
network( with one SVC - 20 MVAR) are respectively 9.6815 
Mw and 3.8579 MVAR that is better in comparison with BF 
and normal state. with entering two new SVCs ( one in the 
bus 4 and the other in the bus 5 ) those amounts reduced 
more and became 9.4233Mw and 19.2375 MVAR 
respectively.  

in 6 bus network, the loss amount with BGA method 
and one SVC ( 19.8631) in bus 4, the loss amount reduced 
from 0.146 to 0.1137 Mw and similarly in BF algorithm this 
amount is reduced to 0.1409 which is not so good in 
comparison with BGA. in this network with two SVCs 
active and reactive loss, reduced to 0.0927 Mw and 0.5131 
MVAR respectively that is better in comparison to BF with 
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0.1075 Mw and 6.2535 loss amounts. BGA algorithm results 
in 30 bus network is better than BF: with one SVC with the 
amount of  16.1877 MVAR in bus 15,active loss reduced to 
17.5527 Mw and reactive loss reduced to 21.5533 which is 
better than BF method and for two SVCs in bus 3 and bus 20 
with the amount of 19.9472 MVAR and 10.2444 MVAR, loss 
amounts reduced to 17.4683 Mw and 21.3278 MVAR which 
is better that BF in which similar amount are respectively 
17.5173 Mw and 21.5039 MVAR. as we can see in table(1) 
size determination and localization of BGA is better than BF. 
the results for voltage bias improvement by BGA and BF are 
shown in figs 4 - 30. 

6. 6. conclusion 

Wrong localization has undesirable effects such as 
more loss, less reliability, voltage instability and voltage 
breakdown, less loading ability and etc on the network. for 
optimized localizing and optimized size determination of 
SVC, in this article we used BGA and BF methods. the 
results show us that BGA method is more exact that BF 
method. 
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5 bus 

 Normal     9.8789 4.917   
BGA SVC   1  5 20   9.6815 3.8579 1.999 21.539 
BF SVC   1  4 4.9861   9.8076 4.5972 0.721 6.5 

BGA SVC   2  4 9.4233 5 19.2375 9.6781 3.6544 2.032 25.678 
BF SVC   2  4 13.7171 5 11.2967 9.6797 3.7473 2.016 23.788 
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