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The MICES [Medan International Conference on Energy and Sustainability) 2030 is the Sth ITB and
Indonesian Higher Education of Engineering G i onal Cor “Energy, Covid-19,
ond The Chonging World” was chosen as the theme for the conference due to recent pandemic
condition. We attempted to choose the theme that would cope with the curent global changing
world cxused by the pandemic, particularly in the energy sector.

This pandemic situation also has changed the way the conferenoe was held. Before the pandemic, we
planned to hold the conference via Bee-to-face meeting. But since we wanted to hold the conference:
intermationally (where participants would trovel from different countries and regions globally) while
‘the: pandemic has oocurred globally and then, as to efiminate the risk to vires trarsmission, we finally
anticipated to hold the confersnce virtually via onfine platform. Further, we actually have dedided 1o
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postpane the conference: from March 2000 to Ocober 2020 while still waiting for the
situation went better, and expecting that the wmnference can be held through offline: setting.
However, singe the cases trend still increased significantly in indonesia, thus, we decided to hold it
wvirtually. in this virtual conference, the organizer was based in W Mariow Hotel, Medan, North
Swmatra, Indonesia,

This conference was held in two days, on Ocober 27-28, 2020, The conference was condwcted ina
plerary and parallel session presentation. In each day, it was started with the plenary session, from
Ham-1pm, and was followed by 3-5 parallel invited speaker sessions (1pme3pm), and followed by 5
parallel presenter sessions (3pm-Spm]. The plenary session was allocated for keynote speakers and
keynote lecturers, where 30540 minules was allocated for each session. In the afternoon session, in
‘ther pasralled invited speaker sessions, there were 2-3 speakers in sach session and every invited
spesker had 20 minutes of presentation and followed by 10 minutes of O&A. in the parallel presenter
semsion, thene were two sessions of presentation, where in esch session, thene were 2-3 presenters
where all of which was given 10 minutes of presentation and 5 minutes of O&A More detail about
‘the: mame of speakers and presenters, and the process during the conference can be seen in the
conference program handbook,  which con be accessed  vis  the  conference website
[hetp:/ /1 00thurith-isithsumut infog).

In this conference, we had: 3 keynote speakers, 6 keynote lecturers, 30 invited speakers, 49
presenters (with 43 published paper and 6 non-published presenters) and 550 registered participants.
In this conference we had speskers, presenters and participants from governments, state-owned
enterprises, private companies, acedemics, and students from different countries. We organiced the
topics of the conference into & different tracks of energy isues: Foss! Fuel / Conventional Energy,
New and Renewable Energy, 3DGs ond Environmental Challenges in Energy Sector, Energy ond

: D Energy Energy Security and Defence, Energy Educotion, and
Decentralired Energy Development.

‘What was so interesting in organizing this conference was the use of online plationn to fadlitate the:
conference processes, Since we onganized ence virtually, the gathered together
in one place W Marioit Hotel, Medan), to ensure nternet connectidty 25 well as o ensune
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coordination and during the 2 {two) day session. We used bao
mieeting rooms in the hoted, which wis dosed to each other. Room 1 ax the main roosm, as commando
room, used for main bost and main committee. Room 2 was used for co-hosts and note-taker of each
wirtual rooen.

Wi used 200M platform that can facilitate up to 1000 participants in this conference. In the plenary
sesgion, we set the mom as webinar setting where only speakers, moderators and several other
committer members can communicate orally. Other participants can join the conference and ask
guestions by writing in the chat roem. In the parallel invited speaker sesgions and parallel presenter
semsions, we set the mom into meeting setting. where everyone can ask guestions orally. What
wery interesting here was when we want to separate the online room into five parallel roome and
distributed the participants into rosms that they wanted to join. Since we used & new version of
znam, it is not difficult for participants to onter the room they wanted to. Partidpants only needed
o lick the rovm number (shown in the moom) that they wish.

To emsure the process runs well in eadh virtusl oom, we appeinted and distributed one co-host in
esch wirtual rosen. These co-hosts must manage, monitor and control every process and sohe any
technical isues in their room. One host (main bost) was sddressed to monitor all oo-hosts in sach
room.

A hopefully, we have snticipated mast of the technical issues, and we might consider that we have
defivered the conference successfully. Many colleagues gave good sppreciation te the way the
conference was conducted. To know more on the prooess in the conference, please visit the video of
all session of the conference at this link: https/ ity VideoPlaylstMICES 2020,

Firally, | want to thank all of my im the who have prepared this
conference with their beart. And also, to owr sponsor, the dismond, platinum, gold, silver and bronze.
‘Without their sponsorship this conference would not be the same. And also, to 10P Publisher, ax our
partner o publish cur conferenoe papers.

With warm regards,

Zaid P. Nasution, Ph.D.
[Chair of MICES 2020)
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byhrids [9] Which can overcome the shartcomings of the provision of electrical enerzy and batteries
cam be usad to amticipate the excess of electrical enargy.

Due to the advantages and dizadvantages of the use of elecrical energy, it will affert the sfficiency
of the me of electrica] energy in the system [2, 10]

The pro‘lem is how dynzmic loads and the addition af electrical resoarces can affect the efficiency
of smert grid systems. And this will be analyzed [ater. The purpose of fhis imvestigation is to znalyze the
efficiency of ensrgy use in smart grid systams.

L Method

This imvestigation was carried out on campus 1 of the University of Madan Area where the fixed
electriciny resources uzed were taken fram the State electricity compeny (PLN) and solar call systems in
addition Loads are chosen fram severa] buildings sach as the rector building, the lecturs building, the
mpsque nd the host=] While for sicess electrice] ensrgy, bummmeumiumzﬂen:ﬂmmm
can 2lspbe used 2s 2n altametive source. The design of an enerzy systam in the form of 2 system cirouit
is shown in Fizura 1.

Figure 1. Bowsr system desizn for smart grid sysfem

Souress from PLN provide pows liks P, from DV Solar Systam 1ike P.; and storage baperies
depend on excess energy from PLN and stored to batteries like P,. Eack load &5 marked by Po; for the
rector bailding, Pr; for lacture buildies, Pr; for mesque and P, for kostel.

So that basic equations can be formed 25 follows:

P = Poy+ Pey +Fus + Prg [eY]

TWhere the source of the PLN will flowto all loads based on instzlling power and fiwed size In this case
thera is 2 possibility thet the power nzed by the Joad will exceed tha mstalled power capacity. For thet
reazom, the power from PV soler systenss will provide additional power, the amount of which can be
limeited at 2my tine bazed on wezther conditions in chergs energy to tha battary or directly to tha systam.

Az 2 condurtar, large cables are used bazed on current flow capabdlity. So that power Loss will acoor
and czn be considared throwsh the following equation:
From PLN ta AC zrid, the power supplied is egoal o

Depnmanademi.l.Ethm . Universitas hedan Arez, T1 Eolam Mo 1, Medan
20213, Indoresia

“Enwil: maizanedirag@emeil com

Abstract. This papar talls sbout 2 smart grid systam. Tha systam 1sas alectrical snsrgy sourcas
throragh e Navional Electrisity Company, PV Solar Eystams and Battariss 2 2 backap. For e
Inad, the rechor bailding, lochurs building, kostel and meosque araused. Tha mcetiod of

sfficiancy vakues wes convational methods. In the mabsis of the sfickncy of the wse of
alaceical enargy found the highest oﬁcmr\ﬂwn‘hﬂ.&wn is emcess emergy from the

Watiomal Elactricity Company ad 2 an additionz] o to stors the
Damcasate thes the wisciency of lecrical usray & mart g3d s 2ot auly infioancad by
dymameic boads but alss by tivs addit of ctisar sources af al | emergy. T n
the s of slectric power it will e = i e s e, i

valus of efficiency is obtzined in the third condifien of 93 352% whare the system sxperiancas
mmgmsmm&wlndﬁmﬂmmdﬂmmmngummhhnm Tes
addition of may b & ipatu the sxosss and Iack of slectrica] emargy om
ey ——

L. Introduction
The respurce of renewable enevzy comes from rarure sach az sunlizht, wind, water, geothermal, 2nd
gltny;Tmslst.hmwncﬁsedb\humam :mh!useduasmnfdm:nlmg The\ueuf

fus s
produce policies nuir!g:hum:s in the use nf)enmnb]!mzrg sources for customers.

The transition from copventionz] networks to the smart grid system is 2 popalar eectrical ensrzy
nEmazemeant system in millannial times. Whers other investizators have bean conducted research an the
use of the sert grid system [1, 7]

In the management of elactrical enerzy inthe smart zrid system, there is a process of excess and lack
of electriczl energy caused by the wse of dyramic loads [3] This mezns that the svsten must fanction
properly to hendle amy chenges due to dynamic loads In addition, there iz the affect of adding other
sources of electrical energy much 2z the use of wind enevzy [4, 5], solar PV [4, 7, 8], microhydro [2], 2nd

q « : e ;
g ko b el |
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Py + APy

From the PV’ solar system to theac grid, power i neededis equal ta,
P+ 4P,z

From the storage battery o the AC zrid, sending power wien nesded will producs an equation,
Po+4Po.

Foreach load 1o AC zrid, the power sam iz,
Pu+dPos; Pea+dPos; Pos+dPes; dan Poe+dPrc

And if the flowinz power from the PLN is sufficient for 21l Joads then equation (1) bacomss:
P -dPy= Po+ APus+ Prs +d Py +Fos+d Pey + Pog +d Py @
Or,
Py = (P + Py +Pyy + Prg) +({d Py + APy + A Pra+d Prytd Pry) 3

Ifmaeimnmwlmdnndth!PLNwm:!ismtm!hlnmiﬂelbeenth!lmdm!ru
nddmnmlpwauhmnedﬂnmﬂ:mesmnrl’\ system then the squation (3} bec
+Far= (P + Pro +Pi+ Pod) +(APar+ 4 P+ 4 P +n‘P_x—dP_,+JPu) “®

Fiheload is iomal Electric Company will be sxcessiva, sa in
thus\mlhem!pm&mmm\wﬂlh! saved to the battery or so that the aquation (3)

Pu= (Pt Pu+Pu+FPy+P) +(d Py + AP + APy +4 Pyt A Pot A F) 5

EPLN 2nd PV salar systens arerot sufficiant to mest the po it
enerzy storage htferis cum pearid sopporting pawer sothat e !q\mnnn(-t)hetnmu
P+ P+ Po= (PursPart Part Pai~(4Pu=dPu+dPodPer+ dPest dPer+ APsc) ®
Tt will produce § power squations from the sert grid systems Figare 1. To detamine the efidency
of the system, the following squation i used:

7= B 100 ol

Pry+ Py +Pry+ Pre=
APy + 4 Prz+d Prptd P

Ax

Then equations 3, 4, 5 and 6 become:
P = a4 (P 4+ dad;
P+ P =a+(AF, + 4P, +4a);

[@+P:) (AP, +AP,A2);
Bo=2 +(APy+AP+AD, +A7); &)

Bu+P,

Then produced several efficiency squations from eguation 8 bazed on the conditions given above as
follows:
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A valne is dynamic incloding loszes resulting from the chenmel ta the load ard made veried. Fram the
abave eguatior, some ourves are generated and explained in the results section and discussion.

3. Results and Discuzsions

Bazed on the use of electric power, it shows the power usage 25 shown in Figare 1. Data collection for
1 weaks and lozses are considered (001 times with the powesr used. In Figure 2 the powsr consumption
waries due to dymemic loads The highest use of such power is on Tuesday the first weak and Thorsday
the szcond wesk. Which is the source is rot arly from PLY but also from PV solar sysiems and storage
baitteris

Figure 3. Totz] load vs days.

Figure 3 shows the varitan ir the uss of electric power by the load, the lowest powsr nsaze coours
on Sundays because there are no activities on campuz. Power is only charnsled to the dormitery amd 2
]l portion of the mosqus and tha Temwiring power i supplied to the betery. But an the Tusday of
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From the efficiency curve gensrated, the average value & taken and shown in Table 1. The hizhest
awerage value of eficiency is obiained in the third condition of 93, 532% where the system sxperiences
Encess energy an Saturdays and Sundays and the encess enargy i stored on the battery. In these
ummsmmﬁlhelmumun]mdzmdpmhzssﬂmneedm e tzken into acoount ars Inad power
Lozses, powsr losses from the source of PLN and power loszes fom the storags battery conduit. So that
tha output of the systam i5 quite largs with the battery. For othar efficiancy vahss, the battary is al:n
imrheded 23 nput powver. And outpot is imited to normal leed.

Table 1. The averaze of eficiency
The efficiency Value (‘i)
average
L1

4. Conclusions
The efficiency of the uze of electrical ensrgy in smart grid systems is mfluenced by dynamic
loads and aleo the addition of electrical energy sources outside of the fixed alectrical ansrgy
SOUTCES.

The hizhest efficiency occurs when the load &= lovw and the excess emergy is stored in the
battery and the battery i conziderad a load.

The addition ofthe netorork may be done to anficipate the ewcess and lack of electrical energy
from one netovork.
Admowledgment: The author would like to thank the University of Madan Area for helpine
s to cary out this investization.
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‘tha first week and Thursday of the second week thers was an excessive use of power dus to the addition
of campus activities gutside the usnal schedule.

Comparison of the overall power usage by the load on PLY electricity resources Figumre 4. shows that
on Tussday 1 wesk and Thursday the sscomd wesk shons the difference in power batween the PLN
suppty and the Load so thet to overcome power shortages the powar is taken from the PV solar systars.
If the zvzilahle power is oot enough, then the electrical power is taken from the energy sormge battery
=0 thet the power will not apply. For a moment on Saturdays and Surndays excess electricity will be
saved hack to the sorazs battery.

AR

AR
e A N

ton

oo —
ﬁ o000 | ]
o |
i |
. i 5§ & o | ]
REEERERRERERE

Figure 5. The efficiency comparizan

Due to fluchoations inthe uze of electric power it will cawse variztions in eficiency in the syzstem see
Fizure 3. The hizhest vale of eficiency applies to the state of the state electricity i3 not enmzsh o
supgly energy fo the load dus to overloed, so thet PV salar systams and betteries 2s an optian for
additiom] enarzy. For the low eficiancy vahe ocours whers the supply from the PLY exceeds the load
and the excess s stored in the battery.
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4 and Table 5. The Table shows the load and load deta for each case. Admittance of charnels in urits
per unitan 2 100 VA basis.
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Syarifah Muthia Parri** Dina Maizans®, Zolkifli Babri*
*Faculty of Enginesring, Elactrical Enginoaring, Usivessity of Medam Area
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Abstract. The nss of smart grid systums is 2 good oppormmity for the fiters of alectric mergy
Tesdlismce in the future The design of smar grid systems that wse slectrical soargy sowces
thraugh the BN (Natimma] Bowar Blant), PV Zclar Systee and Battary as 2 baciup cam improve
sificiency in the alectricity grid. To euurs that the syvtem s Sesible, it is necessary to analyzs
+hg power Somw in the syetim. The analysis is performed on ach cass contrined in the newerk
with Cass-Seidal Muthod. The analysis shows that cass | is ta most optizeal powsr supply
from PLN and RE (Rensweble Exargy).

L Introduction
The provision of electrical eneszy tirough selar calls to increase the capacity of electric power is one
way so that the mvailability af!la:mmlenmﬂrsmzaugnmmaed. Combining elactrical energy
sources BLH (Mationz] Power Plent) with 2 solar call is 2 lot to do now. This requires elactrical epergy
comversion menagement to producs optimal ensr=y nsazs The problem of instability is important o be
elimimated berause instability in the supply of elecrical energy sources in a combiration of PLY and
salar cells will affict the stebility of power usage.

Ifa system experiences a sitetion of instability such 23 voltage stability, that iz a decrease in voltage
within 3 fevr mimites, there will be interforsnce. And if this reduction s 100 roticezbl, it will cause the
intezrity of the zystem to close ta mmnn. Epe:nll\ in protecting devices such 23 the Zeneration,

or [oeding of process will canse 2 power outage in the form
of 2 derreaze in voltage [1]
Trawer flow aralyss i needed ditions of the pawer sysiem in 2 steady,

&rmgjlsnhnglbepmﬂweqlmnnmm Themmdrje\:meufﬂu power fow sudy s
to determine the voliage magninids. voliage angle. active power fow and revctive power in the ine, and
transmiszion losses that arize in the power system [2,3].

Fiesearch on power flow kas been dons by several researchers using the Gauss-Ssidel method [4, 5],
Namton Raphzon mathod [6], and Fast Decougls [7]. In complesing soma applications vsad through th
Matlab Program such 2 the use of genstic alzarithms [3], anificial neural networks [3], or using other
applications such as ETAP stnds for Electrica] Transient Anatyser Prozram [%]. The ohjective of this
peper is to aralyza the power fowin 2 smart grid system nzing the Gauss-Seidal method

1. Methodology
Pawuﬂuw:n]mlmmupa'ﬁrmedmammaldmm:mﬂsmnﬁhm s shamm in Fizurs 1.
with two typas of data quantities. Charmal adwission data is shewn in Table 1, Tabls 2, Table 3, Tzhle
[omomy ey e e =
Pt undex Bocmas by IOP Publsbing 1.l
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. Table 5. Buz 4 Load and Voltagz Data in case 4
Py — " Cenersting power Load power
. Bus Vol
:.\::) el Lar 1w War
- - 1 Lol — - [] []
Sk beis
r * 2 1 — - 400 o
e 3 1 5 — 0 0
-
,/ If there are problems in the system, sorely undesirable things can lnppzn 2z follows:
// Case 1; The PV solar system does rot rspand 10 conmmumication
— Case 2, Eattery iz pat fimctioning.

Figure 1. Diagram of One Line with 3 Buses

Table 1. Network Wire e

Case 3; If there is a lack of energy, but the PV solar system is not finctioning, and the battery is
alse not fimctioning.
In the power flow anehysis, some buses nerege an elctric power system, md thers ara thres typss
of bazes, namely P-Q buses or load buses, P-V buses are called generator buses, swing buses or sixck
buses. Applications afKndlh.aﬁ'smne!Lamnnhusﬁ can'be given:

Channel Channel Admittasce Shunt Admittsnce E,.qu— R =i (1
[130] Artive power and reactive
1-2 10 0 M # BV — Dbty 21 @
1-3 410 o F-mmemmeqmmmemmnfpmmmmnmm
2.3 10 0 process 1ses Mat ab using the Ganss- Seidel method 0]
To solve Vi iteratively, then:
o
Table 2. Baz fon 2nd Load 2nd Voltags Dotz in case | R o e
7 el — L i [
Bu  Voltase (pu) Geperating power Luoad power 4 Iy A=t &
age W LVar W LVar With v, the cheneel admitiamce in the per unit, P=* and Q== are the active and rexctive power
1 T ] ] expressed in the per writ, the current entering the bus is assumed to be positive: For loaded buses, actve
- - - and reactive power away fom the bus. Active and reactive power, =" and Gy are negtive Far
7 1 — — 443 o eqguation Prand G are as fallows:
3 1 5 - 00 Pl = B ¥y — Iy v ™ = e
) ) A LAl A wRE S » IR | S 6]
Table 3. Bu: Gearztion 2nd Load nd Voltage Dotz in czse 2 haamsmnsﬁnmk 0. The criteria for PG buos are
Canersti Load powe R e -1
Bus  Voltage (pu) W mgm:: W 1:\' l : ?
" i 3. Results and discussion
1 Lol - - o o Table 6. Simmulation result
2 1 - - w3 o Case 1 (pu) Cxmel (pu) Case 3(pn) Caze 4 (pu)
3 1 0 - 0 0 VoLl 101 101 101
Tuble 4. Bas Generatian and Load and Votage Do in case 3 VID LO05-02215 1.005-0.2215 1005028 1.005-0.20
Bu  Voltsee (u) pawer Load power VI2 00554026431 0.955640.26536 0.0644-0.241424 0.06432-0.24017
EW LVar W LVar VI3 OS4130.270661  0.04084-0.221001 005252025523 085204025
1 Lol — - 0 0 V4 0.03660.28040 0.03606-0.282051 004830025508 004937025
2 1 - - 400 0 VIS 093530284760 0.93481-0.28625 054790023065 0.04851-0.25813
3 1 [ — 0 ] V31 089412010825 0.89335-0.11075 059495018 0159524-0.0973
V32 009163-012874F  0.00127-0.13184 000276012014 0.00313-0.11704i
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V33 0.99168-0.1287 41 0.89127-0.13184 0.99276-0.12014 006313011704
V34 0.99078-0.1; 0.69024-0.138631 0691960 12635 0.56238-0. 123181
V35 0.00040-0.137 10.09005-0.14073 0.09174-0 12825 0.00215-0. 123074

Load 442 442 -4 4

BE 0.05-0.330831 00,3429 00.248043 0.05-0.246131

PLN 4.2639-0.95081 4.3126-0.9611 3.01730.81071 3.8703-0.8014
Power Flow

511 2E761-0.75373 2.3011+0. 730461 2.6225+0.826201 16071+0.62111

521 28761001283 -LESLLHD116450 -262153+).0863411 160710083044

513 138080197071 14215+).201 54 12953+0. 184411 1 2632+0 150310

531 -13865-0.00392391 -14213+0.000338711 -12953-0. 016391 -1.2632-0 0206951

513 133340006474 -1.5183-0.00

i 03-0.0735781  -L.3748-0.0704738

B3] 1333440343410 13183+0341118 1.3502+0.265371 1 3748+) 266381
Laosses

SL12 0~0.86658 44400 016+0.873011 -4 4400=-016+0. 712631 0-+0.T04 141

SL13 0+0.103151 00202031 0016780 0+0.15061i

EL13 0+D.248041 02408 00101751 0+0.19610

From Table §, iteration can be s2en 25 mary 25 3 iterations and the waltzze vabaes an bus 2 and buz
3:nnbednammed.The1mwmuwh:zmbm3 :nnhumdmd)ndndln the vale of power
supplied tirouzh PLN The velue of the power flow tirougk each bus can be caloulated arnd
subsequantly, the vahea of the lazses of sxch charmel s also deterntnred

Wit Bluric

243 unit

0.0038258

J s L) "

e, S
Fa Tk R

V3 = 0590350025898 unit

Figure 1. Power flow for case 1

0007-0.0728171 unit
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Wi=1.0dunit

35708 1| 2em
A,
\=_N

0.8014

0.

005

7
|:\ RE

Mo

s 3 i
B2015 s 9215042507 pu

Figure 5. Power flow for casa 4

From Figare 1 it can be szen that to fulfill the supply of loads, elecirical ererzy from FLN and BE is
neadad Losses that arise are reactive pover Josses. Wit the Ganss-Saidal method, the valus of reactive
pawer fram BE sources can be caloulated. Figurss 2, 3, 4, and 5 show the different voltage and power
quantities for each different caze Power How is indicated by the direction of the amow. In all cazes the
s2me power flow is indicated The data in Table 1 shows 2 comparison between several cases, namehy:
Cazes 1 and 2

Where in caze 1 Power RE = 0.05 pu and in casz 2 the value of Power BE = (. Fram the zinmlation.
results, it car be seen that the loed power supgly flows entirely fram PLN for c2se 2. The power flowing.
from bas 1 to 2 and bus 1to 3 increzzes in active pewer while in the power flow from bus 3 to 2 the
oppasite ocours. The reactive power losses from bas 1 to 2 and bos 1 to 3 are srester in cass 2 than case
1 But from bus 2 to 3 the reactive powsr loszes in case | are greater than case 1 Active power lossss
appear in case 1 far power flow from bus 1 1o 2, aithough the value is very small comparsd to the value
of reactive power losses.

Cazeland 4

‘There was areduction in load and power supply from PLI and RE for bed cases. Froan the silation.
results obtaired in c2se 4 a decreaze in power flowing from one bus channe] to another bus. This & due
to the redured load on case 4 Feacive power losses are also reduced for all chennels. Only a fewr
reactive power lossss are sesn in the channel from bus 1 to bos 2, from Tos 1 tobus 3, and fom bas 2
o ke 3 and this alzo appears in case 2 where the power to the load remaims but the supply of power
fromRE=10

Caze? and 3

There is a derreaze in load in caze 3. In cases 1 and 3 the power supply to the load iz taken omly fram
PLN. Fram the simulation resalts, it can be seen that in c2se 3 there & 2 dereass in power Sow fram.
each bus to amother bus, The active power loszes that arise in the power line from bos 110 2 in czse 3
are the same 25 the active power lpszes in case 1 even though the value & very small campared to the
reactive power losses.
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%
{ py }—1 075045
1413
e :
09611
443 pu
0 —
B 0.00053871
RE "
1533 L
o
—— 3[f3Em o 2 = 0.93481-0.28625 pu
QHB 430990050 1207500
Figure 3. Power flow for case 1

0.81071

(9.16782)

4pu

001658

V1 =0 80795-0 25005 pu

V3 = 009175017825 pu
Figure 4. Power flow for case 3
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4. Condusion

FPower flow simmlation using the Gamss-Eeids] method can be carried oot To supply power to the
murinvim load oitained from PLM and BE in case 1 where the sinmlation resale: show no active power
Jnzses that arisa, only reactive powsr loszes arise as in caze 4 with load redurtion. Active power losses
ocour in the power line from bus 1 to bus 2 for cases 2 and 3 whick ocour due o Joad chamges and
changes in power supply from RE. With the reduction in Joad znd power suppiy caly obained by LN,
there will be active power leszes from buses 1 to 2 and buzes 1t 3.
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