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4.6 Multi -objective Function in Different scenarios

The mult-objective function (MOF) is implemented pblemformulatingfor an op-
timizationalgorithmwith mainobjective to increase the total benefits for both reducing
the power losses and enhancing the voltage profile in the distribution s¥&iethe
different scenarios the objective function and constraints should beiedoaicording

to the requirements for each scena@@nsider various objective function combine
with different scenarios as follow in Table 4.3. In Section 4.3.3stbgects of the lis

constraint are conducted witlumberof equation (4.6) up to (4.6).

Base caseConsideringhebase case load flgw

Scenariosl: Considering optimal network reconfiguration only

Scenario®: Considering optimal capacitor placemant sizingonly,

Scenarios3: Consideringoothanoptimalcapacitoplacementandthe networkrecon-

figurationapplyingsimultaneously

Table 43:Themulti-objective functions and constraints of the different cases

Sce- | Multi-objectivefunction Subject of the con-
narios straint number
1 2 3 14|5
Base |- Y N N |Y|N
case
1 ece:95 U2 E 9, U34 E 9¢ U% 8)& Y [N [Y |Y
2 Fywte Fyws Y Y Y |YIN
ecoL ,U6UpE d_UI’ adf G_UI’ Y
gab gab
3 Tyws Tyws Y Y Y [YlyYy
ecoL ,UUpE d_UI’ adf G_UI’ a ¥
gab gab

Where:Y: means constraint has been functional in ¢thise.

N: means constraint has not been functional in this case.
4.7 IEEE Implementation of SPSOParameters

The SPSO parameters are determined to achieve thegmdtdinthetest systemPro-
posedAlgorithm are applied to IEEE 3Bus radial distribution test system. For an op-

timal capacitor placement/sitting andtworkreconfiguration are imfemented in the
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test system. The main objectives are to increase the network efficiency by mgreasi

the annual beriigs, reducing power losses, minimizing energy losses, improving the

voltage profile, and improving power factor.

The following mainstandard parameteasid assumptions acensideedto satisfy the

proposed objectivin thetest system

a.
b.

TheRDSis athreephase balancksystem.

The base voltage &#12.66 R/, whereas the substation voltage magnitudes are
set 1.0 p.u.

A sample hree load levels are representéddoad profile Theload percent-
ages are 25%0%, 50%100% and 100%150% asight, mediumandheavy
load levels, respectively.

The time period{I frepresentshe number of hours in one year (8760 hours)
is divided into three intervals faa variationload level. These intervals are
1000,6760and 1000 hours fdight, normaland reavy load levels, respec-
tively.

All the branches and buses data availablt&@lEEE distributionsystem In

the network branchescontainsfive tie branchesthirty-three sectionalizing
branchesand one substatidan the test system

All the branchesdr any loop act aactive candidate branch fayptimal net-
work reconfigurationn the selected distribution system

Smallest capacitor siamitis Q=50 K/Ar, theamountof capacitor size is
Qc=[Qco, 2*Qco, 3*Qcoac  I*Qco] kVAr. Therefore,the switchedtype ca-
pacitors arexpectedo be with 50 KAr stefs or taps
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CHAPTER 5: SIMULATION RESULT AND DISCUSSION

In this chapterthe results obtainedsing SPSOmethodare discussed andemon-
strated The simulationis conducted in MATLAB R2016bThe man MATLAB code
program along with the implementation of the stated algorithm is given in Appendix C
The results are subdivided a number oktvens such as light load, normal loahd
heaw load conditionDifferent scenariofiavebeen consideresio as b showthe ef-
fectiveness of the algorithm to reduce thal and reactivpowerlossesandenhance
thevoltage profile All in all, test system description, various scenarios of loading con-
dition and most importantly economic analysis of capacitor ilsett the existing
distribution network are briefly discussed in detail.

5.1 System Descriptions 083-Bus RDS

The IEEE33 bus radial distribution network is selected and used as a test sjaeem.
single line diagram ahistest system is shown in Apperdh-1, whereastsline data
and bus data are given in AppendixTis distributionsystem haghirty two sedion-
alizing branchesfive tie-switches, 12.6&kV nominal voltage 3.715 MW and 2.3
MVA T total system load62].

In this study,assumed thaall the loads are supplidtbm the substatiownhich is des-
ignated asnodel. This node is also taken as #lack or reference bus the system
The minimum and maximum valge levehre set.e. 3 w “of the nominal voltage mag-
nitude The base impedance and the base current are calculated consi@emhgA

and 2.66kV as system base values.

R ZXWI[ 5&:- . T

—qCL_WWi[L—544 L sxrtyw3 T\,
PPk r&tu 3

i Wwi, 54464 .. . Lo

_qcl zXWi[L—sea: Lya{z{ ;e

T4 _arstjjsandwqrck L
Ak E Lismdwg T WA

_gqd_jsandwqrck

A single line diagram of the test systealong witha basic informatiorare illustrated
Figure5.1. Theapplicableof the system description ftwoth network reconfigation

and optimal capacitor placemestalso demonstrated
The base case load flow residt normal loachg condition are prgented below.

¥ Active power loss is 2020 kW.
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¥, Reactivepower loss id411.457kVAr.

¥ Minimum voltage is 0.920puat node number 18

% The simulation is done using MATLAB R2016b
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Figure 51: The IEEE 32bus Radial distribution test system with basic loops

5.2 Description of Optimization Algorithm Parameters

The prgosed algorithm is conducted for the minimization of power losses and en-
hancement of the voltage profile with the preferable objective funclibies? SO based
algorithm is repeatedly executed with different optimal parameter settings and the pa-

rameters usd to perform the simulation using this algorithm is shown in Table 5.1

Table 51: PSO algorithm parameters

Populatian size

Inertia weight

Acceleration constant

Design variable

50-particle and

vary

Wmax=0.9
Wmin=0.2(vary)

C1=2
C2=2.1

Vary

5.3 Choice of Weights Value for Multi-Objective Function

As mentioned in chapter four, various weights factah@given multtobjective func-

tion arevaried until best output results. ifhe formulated objectiveunction contains

real powerand reactivéossesninimizationandcumulative voltage deviation (CVD).

Since,the real power loss minimization is the main rgadrld problemfrom other
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