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Abstract—Electrical feeder reconfiguration performs a 
crucial task in operating the topological formation of distribution 
feeders by varying the open/close condition of the switches in 
each normal and abnormal working environments. In the present 
paper an Improved Particle Swarm Optimization (IPSO) 
strategy are developed for distribution reconfiguration problem. 
The network reconfiguration has been carried out by employing 
a 33 bus radial distribution system for normal standard 
situations and condition in the occurrence of the fault. The 
Improved Particle Swarm Optimization (IPSO) approach has 
conveyed considerable minimization of real power losses in the 
time of normal situation of operation. During occurrence of fault 
the reconfiguration process could enhance the quantity of load 
centers provided and thus the whole load. It could be clearly 
determined that the proposed approach conveys an enhanced 
performance. 

Keywords— IPSO, 33 Bus Radial Distribution Systems, 
Reconfiguration 

I.  INTRODUCTION  
The present power distribution systems because of the 

developing difficulties it is turning into vital to automate the 
tasks that are done physically or need some kind of human 
intercession. Automation of distribution system is one among 
the preference areas for electrical utility companies. It is 
accepted proven fact that a major amount of energy originated 
by the power plants is vanished because of transmission and 
distribution losses and the particular losses occurring in the 
distribution network add up to pretty much  40% of the overall 
losses[1].Network reconfiguration area is one among  the 
critical region during which distribution automation is being 
connected. In primary distribution system there are two 
categories of switches utilized; sectionalizing switches 
(usually closed) and tie switches (regularly open). Generally it 
is expressed that in the strategy for system reconfiguration the 
topological setup of the distribution system is 
changed with the help of tie and sectionalizing switches. The 
power transmitted by the substation is provided to the loads 
progressively influences the effectiveness of the system 
configuration. In order to supply power to the target centers at 
minimum deficiency power utility companies venture to 
search out the better optimum configuration.  

In the course of normal operation there are two important 
reasons why the network may have to be reconfigured:(i) load 
balancing and (ii) loss reduction. To determine the load 
balancing reconfiguration is adapted depending on the 
contemporary loading circumstances to get rid of overburdens 
on line segments or particular segment of the distribution 
systems and on the condition of loss reduction the 
reconfiguration is performed to cut down the real power losses 
within the system. However supporting effective state of fault 
the system reconfiguration is done to separate the fault and 
reestablish the service to the unaffected region within a very 
short time. In the same approach on account of cataclysmic 
events like surge, the fault identification system recognizes the 
feeders that are influenced and after that system 
reconfiguration is made by detaching the influenced feeders 
and reestablishes the supply to the unaffected systems. In this 
paper Improved Particle Swarm Optimization (IPSO) 
algorithm is anticipated to be utilized to automatically 
reconfigure the feeder for loss reduction within the network 
and restoration of supply throughout faulted situation. Owing 
to that total vary of candidate- switching connection, finding 
the operating network reconfiguration turns into a difficult 
combinatorial, non-differentiable awkward optimization 
problem. The feasible connections of switching range during a 
typical configuration network are often given as 3m; here ‘m’ 
is the overall range of tie switches inside the network. 
However all the exchanging switches do not appear to be 
plausible because of operational requirements and it would 
like an extended time for calculation of line losses. Normally 
the radial requirement and discrete nature of the switches 
inhibits the usage of established strategies to tackle the 
reconfiguration issue. 

Reconfiguration of distribution network for loss decrement 
was initially projected by Merlin and Back [2]. In this the 
negligible-loss operational configuration for the distribution 
network describing a spanning tree structure at a selected load 
circumstance is determined by using a mix of optimization and 
heuristic methods. A heuristic algorithm with branch and 
bound form has been indicated by [3] where a basic formula 
was formed for purpose of amendment in power loss as a 
result of a branch exchange. Shirmohammdi and Hong [4] 
utilized ideal power flow approach for reducing the losses by 
the assist of system reconfiguration. Baran and Wu [5] utilized 
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heuristic way to deal with diminish the search for choosing the 
switching choices and anticipated an algorithm to recognize 
the branches to be changed. Goswami and Basu [6] introduced 
a minimum loss configuration methodology by deploying a 
heuristic algorithm rule that is based on optimum flow pattern 
and this is achieved by opening a closed switch and 
additionally by closing a usually opened switch in iterative 
process. McDermott, Drezga, and Broadwater [7] utilized a 
target function that characterized as the ratio of incremental 
losses to incremental load supplied and proposed a heuristic 
constructive algorithm in which switches is opened at every 
progression and therefore the switch that created least 
increment within the function was closed. Researchers have 
developed Genetic Algorithms (GA) [8], fuzzy-GA [9], 
Particle Swarm Optimization (PSO) [10], Hybrid Evolutionary 
algorithm [11], Harmony Search Algorithm [12], and Bacterial 
Foraging Algorithm [13] to solve reconfiguring distribution 
system complications for the reduction of losses. 

In this paper reconfiguration of distribution system have 
been formulated by utilizing Improved Particle Swarm 
Optimization (IPSO) with associate objective to decrease 
losses and improving the loads supplied. At first the 
utilizations of improved particle swarm optimization is 
employed in hydro dynamic designs, Android medical care 
IoT, solving traveling salesman issue and in unit dedication 
problem. The standard PSO has a conduct to get caught in 
local minima and maxima, so as to avoid this anew advance 
for updating the velocity and the position of the particles are 
formulated during this work. The network reconfiguration has 
been implemented with a 33 bus radial distribution system and 
also the outcomes are correlated among those applicable 
within the literature. This paper is organized into four 
sections, the primary of that is introduction. Section II 
discussed on proposed algorithm for reconfiguration. Section 
III present results of 33- bus system for both normal case and 
fault condition. Finally, we tend to provide our conclusion in 
section IV. 

II. IMPROVED PARTICLE SWARM OPTIMIZATION ALGORITHM 
In the field of swarm intelligence, Particle Swarm 

Optimization (PSO) is one of the spearheading methods. PSO 
was formulated beneath the stimulation of performance laws 
of human associations, bird flocks and fish schools, it was first 
to be employed in 1995 by Eberhart and Kennedy [14]. PSO 
don't utilizes operators has mutation, cross over and selection, 
like Genetic Algorithm (GA) which is one of the population 
based approach. The population optimization is done during 
data interchange along with individual elements of the 
population. It begins its approach by arbitrarily choosing from 
a bunch of arrangement and after that searching it iteratively. 
PSO could be a meta-heuristic algorithm and have minor or no 
suppositions concerning the issue being enhanced and is 
competent of searching very massive spaces of candidate 
solutions. 

In its fundamental variant PSO algorithm characterizes a 
population specified by swarm of candidate solutions specified 
as particles. These particles travel around the search space and 
the own best identified position inside the search-space in 
addition to the whole swarm's best identified positions are 

influenced by the action of the particles inside the search 
space. The motion of the swarm is monitored by the better 
position. This strategy is replicated with a presumption that an 
acceptable solution can finally appear.  

In PSO, clarification for each optimization issue is taken 
within account as a bird in the searching space and it is 
specified has “particle”. Each particle has a fitness rate that is 
decided by target functions and it has additionally a velocity 
that concludes its destination and distance. In the solution 
space all particles will look for their optimum positions and 
furthermore the positions of the optimum particles in the 
swarm. PSO primarily arranges a bunch of random particles 
(random solutions), and next during repeated searching assets 
the optimum solution. In each repetition the best position 
recognized with a particle is termed pbest, in the same way the 
best position known with the entire swarm is called gbest. For 
each particle id, the velocity and its position are reorganized as 

 

Vid' = Vid + 1rand () (Pidb  Xid) +  2rand () (Pgdb Xid)      (1) 
                       
Xid’ = Xid +Vid'                                                                   (2) 

 
Where,  is termed has inertia weight, it is a proportion 

factor so it is concerned with former velocity, 0 <  < 1, 1 and 
2 are constants and are called accelerating factors, normally 1 

= 2 = 2, rand () are random numbers, Xid indicates the 
position of particle id; Vid indicates the velocity of particle id; 
Pid, Pgd indicates separately the best position particle id has 
found and the position of the best particles in the entire 
swarm. 

 The convergence speed of particles is vital in event of run 
of typical PSO; however there is a really high plausibility of 
the solutions being caught in local maxima or local minima. In 
vary by the access for velocity and position updating, if a 
specific particle is caught in local maxima or minima there is 
likely hood that the entire swarm could likewise be caught. So 
as to stay away being caught into a local optimum, the 
anticipated improved PSO follows a new data allocation 
method. It is often bound to raise the global searching space of 
particles and facilitate them to keep away from being caught 
into a local optimum too early. This will additionally develop 
the chance of searching gbest inside the search space. In this 
new approach, the particle velocity and position renewal 
formula are as follows: 

 
Vid’= Vid+ 1rand()(Xid – Pidw)+ 2rand()(Xid  Pgdw)         (3) 

 
Xid’ = Xid + Vid’                                                                   (4) 
 
Where the worst position particle id found is given by Pidw 

and the worst position of the whole swarm has found is given 
by P gdw. 

The flow of the IPSO is as follows: 

Step 1: Random initialization of velocity and position of  
particles ; 

Step 2: Evaluation of fitness of each particle; 



 

Step 3: For each particle if the  fitness value is lesser than the 
best fitness value Pidb  then renewing  the best position 
Pidb ; or else if its fitness value is larger than the worst 
fitness value P idw , renewing the  P idw ; 

Step 4: For each particle if  the  fitness value is lesser than the 
best whole swarm fitness value Pgdb , renewing  the best 
fitness value Pgdb of particle id ; or else if larger than 
the worst whole swarm fitness value P gdw , renewing  P 
gdw ; 

Step 5: For each particle, 

• Generating  new particle t  by updating the position 
and velocity mentioned in  (1) and (2) 

• Generating  new particle t ' by  updating the 
position and velocity mentioned in  (3) and (4) 

• Making a comparison between t and t’, then 
choosing the better one into the next generation; 

Step 6: Producing next generation particles according to the 
above genetic selection strategy; 

Step 7: Checking for stopping criteria if satisfied terminating 
the operation or else returning to step 3 
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Fig. 1. Single Line Diagram of IEEE33 Bus System 

The base design of the framework has a single supply 
point with 33-buses, 3 laterals, 37 branches, 5 loops or tie 
switches which are kept generally open and is closed to vary 
circuit resistance for decrease of losses or can be closed just 
during fault condition to support uninterrupted supply. The 
line diagram of the system is illustrated within the Fig. 1.The 
entire real power for base configuration is 3715 kW, 2300 
kvar with a real power loss of 202.67 kW [12]. The superior 
voltage limit is 1.0 p.u and inferior voltage limit is 0.9 p.u. 
The power flow is computed with Newtons-Raphson method. 
The load model is employed with an unvarying constant 
power for simulation and voltage of primary bus is 1.0 p.u. In 
the network sectionalize switches (usually closed) are 
represented from 1 to 32 and tie switches (regularly open) are 
represented from 33 to 37.  The particulars of the 33 bus 
system are summarized in the Table I.  

TABLE I. DETAILS OF 33 BUS DISTRIBUTION SYSTEM 
 

III. RESULTS AND DISCUSSION 
In order to express the proposed method IEEE 33 bus 

system is taken into consideration. The method is coded using 
Matlab Version R2011b is use to run the optimal power flow 
solver with Newton-Raphson method. The iteration settings 
for PSO embrace 100 maximum numbers of iterations, with 
acceleration constant of 2 and 2.5 and maximum and 
minimum inertia weights at 1 and 0.2 respectively. The 
maximum and minimum velocity of particles is fixed at 0.9 
and 0.4 respectively. The simulations are implemented in a 
system having Intel i5 Core processor cloaking a speed of 2 
.7GHz with a RAM of 6GB .IPSO is carried out and the best 
of the results of 20 trail runs are given in this section.  

Case 1: Normal case  
 The original configuration represented in Fig. 1, for this 

one the usually open switches are S33, S34, S35, S36 and S37 
with original real power loss is 202.6 kW. The proposed 
algorithm configures the network for the base case and 
recommended a new configuration, according to this 
configuration, the tie switches are S2, S13, S16, S33, and S37. 
For this configuration the real power loss accomplished by the 
system falls to 112.68kW adding up to a diminishment of 
44.40 %. The outcome of the reconfiguration is represented in 
the Table II. 

It is additionally noted that minimum voltage profile 
enhanced to 0.9234 after reconfiguration condition while at 

Number of  Buses 33 

Number of  Branches 37 

Number of Tie Lines 5 

Tie Lines S33,S34,S35,S36,S37 

Total Real Power 3715 Kw 

Total Reactive Power 2300 Kvar 

…….. Tie Lines



 

before reconfiguration it is 0.9107. The change is seen at node 
18 as represented in the Fig. 2. 

TABLE II. RESULTS OF RECONFIGURATION 

 

Fig. 2. Voltage profile plot before and after reconfiguration 
 
The proposed method is examined among the methods 

projected by Goswami [6], Mcdermott [7], R. Srinivasa Rao 
[12] and Tamer M. Khalil [15] for the similar 33-bus test 
system. The results of the proposed method along with other 
methods for the efficient assessment it is specified in Table III. 
The decrease of real power loss by reconfiguration has 
indicated significant reduction and marked change when 
assessed to the alternate methods. 

    

 

This proposed method consolidated the power loss by 44.40 
% when contrasted with the original network. The change in 
loss reduction is more than 11.8 % what is accounted in the 
literature reviewed. 

Case 2: Fault case  

 In order to verify the execution of the proposed algorithm 
under the state of fault, a fault is assumed at Node 5 (showed 
in red in the Fig. 3.). To disconnect the fault and to manage 
the continuous supply to the other nodes without violating the 
system conditions, the network needs to be reconfigured. The 
faulty node is detached by opening the switches that associate 
with the node. During this case S4 and S5 are opened to 
isolate Node 5. Indeed, even under this condition it is 
prerogative to supply power to the other nodes at minimum 
loss. The proposed algorithm configures the network for fault 
case and advised another configuration, as per this 
configuration, the tie switches are S7, S9, S14, S32, and S37.  
It can observed that beside from S37  all alternative ties 
switches within the initial configuration  like S33, S34, S35 
and S36 are closed to assign power to other nodes  in 
accordance with  the changed topology. For this changed 
configuration the real power loss remains at 138.9275 KW. 

  
Fig. 3. Reconfigured network in the presence of fault 

 
During view of the fault and isolation of the fault there is 

bound to have some load loss. It is observed in the case of 

Base Case Tie Switches 
Real Power 

Loss 
( Kw) 

Before 
Reconfiguration S33, S34, S35,S36,S37 202.67 

After Reconfiguration S2, S13, S16, S33, S37 112.68 

Method Tie Switches 
Loss After  

Reconfiguration 
( KW) 

% 
Reduction 
in Loss 

Proposed S2, S13, S16, S33, 
S37 112.68 44.40 

Goswami [6] S7,S9,S14,S32,S37 136.59 32.6 

Mcdermott 
[7] S7,S9,S14,S32,S37 136.59 32.6 

R. Srinivasa 
Rao [12] S33,S14,S8,S32,S28 135.78 33.1 

Tamer M. 
Khalil [15] S7,S9,S14,S32,S37 136.59 32.6 

……….. Tie Lines

TABLE III. COMPARISON WITH OTHER METHODS 



 

fault, the original system will able to supply a load of only 
1570 KW. This is against the available load of 3715 KW after 
accounting for the real power losses. On the other hand when 
the system is reconfigured using the proposed approach the                    
total load supplied increases to 2605 KW. The improvement in 
view of reconfiguration is represented in the Table-IV. 

TABLE IV. TIE SWITCHES AND LOAD SUPPLIED IN THE 
PRESENCE OF A FAULT 

Fault Case Tie Switches Total Load 
Supplied ( KW) 

Before 
Reconfiguration 

S33, S34, 
S35,S36,S37 1570 

After 
Reconfiguration S7, S9, S14, S32, S37 2605 

 

The reconfiguration of the network able to supply nearly 70 
% of the total load which is 26% more than what the original 
network will supply in the case of a fault.  

IV. CONCLUSION 
In this paper an Improved Particle Swarm Optimization 

Algorithm has been developed for network reconfiguration of 
distribution system. The performance of the IPSO algorithm is 
justified under both normal operational conditions and through 
the occurrence of the fault .It may be clearly determined from 
the results that the proposed method delivers better than the 
other approaches available in the literature. The reduction of 
real power loss by reconfiguration has shown considerable 
reduction and marked improvement in comparison to other 
methods. The reconfiguration of the network has improved the 
ability of the system to supply power to an increase number of 
load centers during fault condition. The proposed approach has 
the capability to automate the reconfiguration and has the 
potential to be connected with GIS based platforms as well. 

REFERENCES 
[1] X. Feng, W. Peterson, F. Yang, G. M. Wickramasekara, J. Finney, 

“Smarter grids are more efficient: voltage and var optimization reduces 
energy losses and peak demands,” ABB Review, vol. 3, pp. 33–37, 
2009. 

[2] A. Merlin, H. Back, “Search for a minimal-loss operating spanning tree 
configuration in an urban power distribution    system” Proceedings 
of 5th      Power System Computation Conference (PSCC), Cambridge, 
UK, 1975, pp. 1-18. 

[3] S.Civanlar, J.J.Grainger, H. Yin, and S. S. H. Lee, “Distribution feeder 
reconfiguration for loss reduction,” IEEE Trans. Power Del., vol. 3, no. 
3,pp. 1217–1223, Jul.  1988. 

[4] D.Shirmohammadi and H. W. Hong, “Reconfiguration of electric 
distribution networks for resistive line loss reduction,” IEEE Trans. 
Power Del., vol. 4, no. 2, pp. 1492–1498, Apr. 1989. 

[5] M.E.Baran and F.F.Wu, “Network reconfiguration in distribution 
systems for loss reduction and load  balancing,” IEEE Trans. Power 
Del., vol. 4, no. 2, pp. 1401–1407, Apr. 1989. 

[6] S. K. Goswami and S. K. Basu, “A new algorithm for the 
reconfiguration of distribution feeders for loss minimization,” IEEE 
Trans. Power Del., vol. 7, no. 3, pp. 1484–1491, Jul. 1992. T. E. 
McDermott, I. Drezga, and R. P. Broadwater, “A heuristic nonlinear 
constructive method for distribution system reconfiguration,” IEEE 
Trans.Power Syst., vol. 14, no. 2, pp. 478–483, May 1999. 

[7] J. Z. Zhu, “Optimal reconfiguration of electrical distribution network 
using the refined  genetic algorithm,” Electric Power Systems 
Research, vol. 62, no. 1, pp. 37–42, 2002. 

[8] K.Prasad, R. Ranjan,N.C. Sahoo, andA. Chaturvedi, “Optimal 
reconfiguration of radial  distribution systems using a fuzzy mutated 
genetic algorithm,” IEEE Transactions on Power  Delivery, vol. 20, no. 
2 I, pp. 1211–1213, 2005. 

[9] M. Assadian, M. M. Farsangi, and H. Nezamabadi-Pour, “GCPSO in 
cooperation with  graph theory to distribution network 
reconfiguration for energy saving,” Energy Conversion and 
Management, vol. 51, no. 3, pp. 418–427, 2010. 

[10] T. Niknam, E. Azadfarsani, and M. Jabbari, “A new hybrid evolutionary 
algorithm based on  new fuzzy adaptive PSO and NM algorithms 
for distribution feeder reconfiguration,” Energy Conversion and 
Management, vol. 54, no. 1, pp. 7–16, 2012. 

[11]  R. Srinivasa Rao, S. V. L. Narasimham, M. Ramalinga Raju, and A. 
Srinivasa Rao, “Optimal network reconfiguration of large scale 
distribution system using harmony search algorithm,” IEEE 
Transactions on Power Systems, vol. 26, no. 3, pp. 1080–1088, 2011. 

[12]  K. S. Kumar and T. Jayabarathi, “Power system reconfiguration and 
loss minimization for an distribution systems using bacterial foraging 
optimization algorithm,” International Journal of Electrical Power & 
Energy Systems, vol. 36, no. 1, pp. 13–17, 2012. 

[13] J. Kennedy and R. C.Eberhart, “Particle Swarm Optimization”, IEEE 
International   Conference on Neural Networks, 1995, pp.1942-1948. 

[14] Tamer M. Khalil, Member, IEEE, and Alexander V. Gorpinich, 
Member, IEEE, “Reconfiguration for Loss Reduction of Distribution 
Systems Using Selective Particle Swarm Optimization” International 
Journal 0f Multidisciplinary Sciences and Engineering, Vol. 3, No. 6, 
June 2012. 

[15] T. E. McDermott, I. Drezga, and R. P. Broadwater, “A heuristic 
nonlinear constructive method for distribution system reconfiguration,” 
IEEE Trans.Power Syst., vol. 14, no. 2, pp. 478–483, May 1999. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


