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Absiract— The viilotion of well-managed elecirical energy sources will resuli in high energy efficiency
ond relizhbilicy. Sman grid uses elecricity manegenent with 2oway communication that allows kads ard
sourees o corporeie each ather. Campus is o plece tha requires priarity in the availobilicy of energy and ic
reqqaines sman gnd manegenwnl. This research will contain sman gnd nanogensenl sysiems oL Campus
that use multisource o Balfil dvmanyic loads condiflions sooas to produce optinal sman grid management.
The methid that wse 1o enalysis the sysiem & conyemional method. The eprimal sman grid achieved by
onzhysis the sources and boads energy needed ond then creaie & manzgemeni system thai have subsancial
impact on cansges electrical system. The resulrs of this research that sneart grid system ensures elecirical
canditiors for de needs of these dynamic loads can be falfilled which is without & smert grid shere is lock
of exergy For 3 days, whereas with & sran grid there is no lock of exergy in the cansypos bailding.

Kayvwords © Smarr Grid, Canpus, Managesenr

1. Introduocbon

The use af ebectricdy oo campus is relabed b
campus development which causes an increase in
clectricity usape. The ahidlity of eleciocity
rescurces  avzilable in Indanesia tbrough the
Maticnal Electricity Company ar alse called FLM
is lmmiled by frequenily pawer culages then there
is a need bo iocTease electricily through new
renewable clectricity sources sa that the academic
process in campus can run well  Sevemal ways
that have bomm deoe by the previous rescarchers
are the additian of new renewable energy with the
aim «of adding energy sources m additica 1o the
presence af  electricity  provaded by the
govermnmenl such as the use of wind energy [1.2],
Salar PV [3,4,5], mico hydre [5], and Bybeod
[6.7].

By ibe additicn of mare than ane spurce af
clecirical encrgy, it is necessary o have
management i elactrical energy 1o anticipale the
use of more 1han one spunce aof electrical encrgy ta
Lz user or koad based an needs. Some rescarchers
have iovestigaied the management of this enegy
o produce a grid system thad is smart like energy
managemend of tbe load [6,8.9] makes a stralegy
of manaping energy bebween source and 1oad [ 1],
mainfaining a balance between source and load
[ 1 1] mamagement centrally cooedinated [12]).

Ta get energy management m a smarl prad
system, an investigation is needed cplmally.

Oiher  investigators have ioed 10 make an
evalustion of ibe opdimal grid system that is smart
based an the system it formed by using several
methods including: the Rabust Alpeibm methed
far apdimization by implementing 1k program on
action requirements [11], adificial intelligence
which aims 1o camry out aclive demand side
management for bouscholds on smart netwarks
|14].

The chjective af this paper is b achicye an
aptimal system; communicalica between sauroes
and leads = opooded b cnsure that emerpy
management  is managed oplimally. I this
communicalan and organation there are four
things that need 1o be considered as fallows:

1. Ensure sufficient encrgy from the source in
all loads;

2. IF there is a bk of encrgy through FLM
{Psl), communication will request PV Solar
System (PsX) 1o Eulfil electricitys

3. If there is a bk of energy through Psl oand
P2, communication will ask Pawer Cplion
{Pa) ta pravide energy Eor the Ioad;

If lhere 15 excess enerpy in the  load,
communicalban will respond i Poo bo save the
energy in baHery.

In this sysiem Pa is a battery which bas two
iasks. that = as a source and as a load Po s a
sparce when there & a bick of energy in ibe smart
orid syslem and Po is a load when ibere &= excess
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energy m the smart gnd sysiem so that excess
energy saved in batiery.

2. Methodology
The sysiem investigated i as shown in figure 1

Figure |.5man gnd system on campus building

If the power supplied through PLN 15 Psl, the
power supplied through the solar PV sysiem =
PsZ, ibe power supplied by the Babliery = Po, and
for each load uses elecimc power suach as the
recior butlding 1= L1, buildmg educabion 1s PL2,
mosque buildmg = PL3 and hosiel building =
FL4. In addition, here the battery = added as an
opion o save emergy if there s an excess of
electrical energy Erom PLM.

In this case, if there 15 2 lack of elecincal
energy through PLN, the Solar PY sysiem wall
provide an electric power sapply. But of there is
an excess of electricity from the PLN that may
ke caused by redoced power consumption, the
excess elecimicity can b supplied to ancibher
load or battery.

From ke imformatiom ahove, mathemabycal
equations can be made ax follows:

0 Py=PFa+Pa+Fy+Fy,
S6=fP, Ph<PFyu+F.+P;+F,

B P> Poa+ Pez + Pia + Pia Hj
Whiere S0 is sources possility from the smart

grid syshem.

If ot 15 assumed:

Pa=a (2}
'PL] +PL1+F‘_3 + Pli= f]

Then equation | becomes:

a=horg=1 ®

Where electncal emergy supplied through FLN =
sufticient for all loads. Then:

i el arg N0 207 T nre vimd 737 MM
i . el e

a<horp=<l i)

While the condittom of the electrical energy
supplied through the PLN is not emough for all
loads to be divided mioc I condssons, the
situation when the lack of energees are fulfilled

by Px2 so that equation 3 becomes:
&t Pua

=1 i5)
However, the situatiom whem PLN amd Ps2
canmt be fulfilled the emergy shorizge so that

equation 4 becomes:
a4 Fel+ Fo

T i)
Then:
&
a=horg>1 ™

Where ebectnical energy supplied through PLN is
excessive for all loads, then Po will work as load
{hattery) and equation 5 becomes:

i

Fer =1 (8)

If the systermn works m a steady stade there wall be

ne problems  in managing  sectmcal  energy

through the network.
If there are problems in the system, surely
undesirahle things can happen a= follows:

Case 1; The PY solar system does nod respond
to communscation calls so equation 4
15 mot reached.

Case 2; Po is mot funcboning, so if there is a
lack of energy then equation 5 is not
achieved and of there is excess
energy  through the PLN  then
equation 7 is mot acheeved.

Case 3; If there is lack of emergy. but the PY
solar system is nod functioning and
Po iz alse not funchoning then
equations & and T are nod achiewed.

To debermme the system. the network can be done

by performed optimally from the mathematical

equations made before with the convemtsonad
method. And the simulaon results in the resulis
and discussion sechon.

3. Hesolt and Discossion

The simulation resulis show the relabionship
between sources amd loads cam be managed
properly m order 1o achseve optmal use of
electrical energy.
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Figure 3. Toial Sources

To aplimize these conditions, a smart grid
syslem 15 farmed, so Lhat the source consists af
3 that wark with dynamic load conddlions. Py, is
PLM, Py is PY Solar, and £ is battery.
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Figure 4. Tatal Laoad + Ballery

Im addition to fulbfl the load meeded, the
excess eoergics can be used 1o charge the
batiery which can then be used when damage 1o
the smart grid sysiem. Sce picture 4, on
Salwrday and Sunday. the netwark can save
power on ibe ballery.
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Figure 5.Compansan Tatal Spurces vs. Todal
Load + Battery

In figure 5, shaws that il the smart prid
works in narmal canditions, theo the smart prid
system will work o fulfil load requiremenis
aplimally. In first day, the network can fulfill
ibe lozds requiremenl, and in sixth day, the
network can save the excess pawer in baitery.
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Figure f. Case ]

However, in the realization of smart prid
managemend there can be several cases that
cause ibe system o nod work optimally. The
first case is equaiion 4 is ool reached or Ps2 i
nied active, so Fo will fulfil energy needs. B il
ibe enerpy oeeds over Poy, a trip will oocur and
ibe smart grid system is nod aplimal (first day in
figure ).
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The secand case is Po is oed aciive which
causes shartapes and excess eneroy. The lack af
energics are caused by FLM and Ps2 unable 1a
fulfil load requirements, while excess energy is
caused by the load < PLM and excess eoerpy
cannol be given 1o Po (Hattery). See figure 7.
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Figure B. Case 3

Thie third case is that 1f P52 and Pa are imzclive,
there will be more encrgy shartages and
excesses. This is caused by PLM, Ps2 and Pa
not being able te work iogether to fullil load
requircmends  and  wse  the excess  energy
cptimally to preduce energy elficicncy. Sce
figure 2.

Io a smar grid sysiem, lhe case must be
climinated by osing a  stratepy, that s
communicaing with ather sman grid system
nciwarks bo request or provide enerey te olber
smar prad system netwarks [15][16].

4, Conclusion

Based aon  system  analysing  oblam b
cooperale between sources and lead wall produce
opimal smart prd maragement. [t is known tha
wiibaut a smart grid there 1s bk of enerey far 3
days, whereas wilh a smart grid there & ne lack of
energy m the campus building.
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