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..r6.!rlrd rlhis prpcr sludies the protectile r€lat
setting rnd coordinetion using PSS-.\dept. Faults and
failur€s normsll) occur in porler st-stem, Po*er
sysl€m needs rn ruriliary systcm lhst must trke
corrcctivc {cti(,n on the occurrencc of a fsult. 'l'his

auxiliary system is knows as protcction system.

Protcclion syslems are sets of equipments lo detecl

fsults in the protected elements of lhe po\rer slstems'
to disconncct the feulted element xnd to re_esleblish

the sen ice. 'l his paper approsch for ovcr current and

errth f{ull as protection sl-stem. Protective de\ice
coordination is thc process of dclermining the best

timing of currcnt interruplion r hen abnormsl
elcctricrl conditions occur. I-his prper llso using Bus
power slstcm distribution network and implement
u\ing prol(Ction equipment applicetion in power

s!stem simulstion progrsmmed for plrnning, design

and anatlsis of distributed ststem (PSS/AdepO.This

papcr conclude b] the result of studt carried ol,t on

anall sir protectire relat\ configuralion.

Kevtords Overcurrenl rela!,Da h faulI relat),Fau|,
PS&Adept.

I. IN'I'RoDI]CTION

Thc main purpose of pouer systems is to
generate. transmil. and distribute electric energy to
customcrs \rithout interruptions and in the most

economiaal and safe manner. To achieve the

objectivc of power systcms are divided in
generalion. transformation, transmission and

distribu(ion subsystems [2].liaults and failures

normally occur in power s)- stem at transformer

leeder. translbrmer. bus section and transmission

Due to thc Srcat amounts ofenerg) invol\ed. faults
reprcscnt a threat to the operation and security of
power systcms if the l'aults are not promptly

corrccted lll.Power systems nced a protective

relay as protcctivc system that must take corrective

actions on thc occurrence o1'a lault. IEEE defines a

p.otective relay as "a relal whose llnction is to
detect dcfectile lines or apparatus or other naturc

and to initiate appropriate control circuil action [71.

'Ihis papcr approach for overcurrent and earth

fault rclay as protection system. Th€ protective

relaying which responds to a rise in current flowing
through the protected element over a pre-

determined value is called overcurrent protection

and the relays used for this purpose are known as

overcurrent relays [3]. Earth fautt prolcction again

rcquires current transformers and senscs an

imbalance in a three-phase circuit. Normally a

three-phase circuit is in balance, so if a single or
multiple phases are connected to eanh an

imbalance in current is detected Ill. If this
imbatance exceeds a pre-determined value a circuit
breaker should operate. The design of a

comprehensive protection scheme in a porrer

system requires the detailcd study of time-current
characteristics of the various relays uscd in the

scheme [ ].

Thus it is necessary to obtain the time- curent
characteristics of these relays. The pick-up currenl

setting can thus be varied by the use ol such plug

multiplier setting. The pick-up current values of
earth fault rclays are normally quite low l5l. The

operating time ol'all overcurrent rclays lends to
become asymptotic to a detinite minimunr value

lvith increase in the value of current [9]. l he time-
current tripping characteristic of IDMT relays may

need to the tripping time required and the

characteristics ol other protection dclices used in

the network. The simulation model ol'power bus

system network develops by using PSS/Adcpt
soliware to study the behaviour of the proposed

technique.

To analyze overculTent and earth l'ault

s)stem protection and prcdiction h) using

PSS/Adcpt lbr 33/l IKV schematic

diagram of Mara University ol
Technology (Uitm) Shah Alam Selangor

Malaysia bus system network.

1o compare performance trip currenl time
tvith some other bus nelu'ork in same

system.
To study how to setup CT ratio same as

TNB rate by using PSS/AdePt.

1

A. Objecrires

The objectives ofthis Project as follows:
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R. Scope ofsludies

'lir identif-v the occurrence of laulls in the
bus system and know the maximum fault
currents or shon circuit current occur in
this location ofbus system.
'l'o setting and coordinating protective
relay according to Tenaga National
Berhad (TNB) standard.

l'o find suitable CT ratio. time dial setting
and pick up (tap) lbr coordinating and
sctting protective relay.

II, METH0DOLOGY

YLS

,1 PSS-Adepl sinulation soflvare

The simulation was executed using commercial
load florv softrvare called Power S)stem Simulator
and Advance Distribution Engineering Productivit)
l'ool (PSS/Adept). The function of this simulation
is a network simulation program lbr planning.
designing and analyzing distribution system.
PSS/Adept utilities the Gauss-Seidel method lor the

solving load flow equation. The protection and

coordination module is an option in PSS/ADI-:PT.
'l'he protcction and coordination module displays
the characteristic cunes of selected overcurrent
relays and l'uses along with operating times ofthese
protective devices for use in a coordination study

l5l.

B .Nerwork Design

trigure 2.0 shous the 33/llKV schematic diagram

ol Mara LJniversitl of Technology (Uitm) Shah

Alam Selangor Malaysia bus slstem netuork.'[he
network model has been design b)' PSS/Adept

software. The main step down substation (in
Malaysia normall) called main intake substation) is
connected to the grid at nominal loltage of 33kV.
i.c.. thc source 16l. The maximum 3-phase currenls

at the sourcc are indicated in Figure 2.0 rvhich

mcans that on a 3-phase solid I'ault on thc 33kV
bus. thl] fault current that is contributcd by the

source is 20kA and 15kA on a single-phasc to
ground t'ault, The 33kV is stepped down to I lkv
using threc l0/l2.5MVA transformcrs and onc

350KVA translbrmer whose parameters are also

indicated in Figure 2. It is important that thQ

translbrmer parameters such as resistancc. tap

scttings and controls are properly modelled. lhc
locatbn that the highest frequcnt trip is location
Akadcmik compare others location. Thc analysis

lbcus on Akademik location with 4 dift-erent types

ol'lirult current.

('. Setting of prolectiw reldy

Relay operating characteristics and thcir setting

must be caretully coordinated in order to achieve

selectivity [9]. The aim is basicall] to suitch olT

only the l'aulted component and to lcave the rest of
lhe po$er s)stem in senice in order to minimizc
supply interruptions and to assure stability. The

typ€ of relay, CT setting, time dial setting and pick

Up (Tap) need to be setting before analysis this

nctwork [9].

2

Start

lfraw the Bus power s)stem

networt usrng PSS-AdePt

Srmulanon using PSS/Adepl

ldcnrl] $here fault occur

Choose thc suitable O/C and

Eanh tault relaY

Setling the overcunent and

canh fauh relaY

Analysis using protection and

coordination tool inPSS-

Adepr

Result same as

maxrmLrm operalion

nme TNB sundard

Frgure I 0 Flow chan ofprotective relay settrng and

coordination
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F-igure 2 0 33/l I KV Schematic Diagram
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II1, RESTJLTS AND DISCUSSION

A. Overcurrcnl Reloy Coordindtion

TABI.E I Overcurrenl Prolective Relays Conligumtions I'
Phase-To-Ground.

CT

{Tap)

RI

R]

R]

1600,5 0 t8

010

NORMAI,
INVI:RSii

NORNIAL
INVERSE

\ORN'AL
INVERSE

NORMAL
INVERST

I 0t0

TABLE 2: Overcunent P.otective Relays Configurations Phase-

To-Phase

CT
D,al G)

UP

R]

R]

R1

0 t8

012

NoRN'IAL
I\VERSE

NOR]\,1AL
INVERSE

NORt\1At_
IN\'ERSI

NOR]\1AL
INVERSE

I 0:r0

I .105

TABLE I Overcurrent Protective Relays Conilguraiions Phase-

To-Phase-To-Ground

(-r
Did (9 Up

(Tap)

RI

R2

R3

R4

0 t8

0 t0

NORNlAI
INvERSE

\ORMAL
INVERSE

NORMAL,
INVERSE

NORMAL
INVERSE

I 595

l.ll:

., =0 0l

Iigure I Protective Relavs Rl. R2. R3. R4

-l'his proiecl uses lbur protcctive relay ol'Normal
Inverse characteristics. Protecti!e relay installed in
the tlanrlbrmcr lccd(r. tran\lbrmer. transmission
fccdcr and bus section.

When coordinating overcurrent relays. fault is set

with 4 diff'erent types to 3-Phase-To-Ground,
Phase-to-phase, Phase-to-phase-to-ground, Phase

to-ground and all protective relays use the same

dcvice in Tenaga National Berhad (TNB)
standards. the protective relay at the main intake
Rl is set to operate ideally at 2.0 seconds fbr the
prolective relay at transformer t'eeder. R2. is set to
opcrate ideally at 1.6 seconds whereas for the
protectivc relays that r€sides at the bus section. is

set to be initialized at 1.4 seconds rvhich is slighdy
lirster than transfbrmer j'eeder's relay and slightly
slorvcr rvhen comparcd to outgoing leeder's relay

I1ol. The outgoing feeder's relal'must be initialized
ideally at 1.2 seconds. 'fNB also using Normal
ln\ersc tbr type ofrelay charactcristics I0l.

4

. R I inslall at transtbrmer feeder.

. R2 install at transformer.

. R3 install at bus scction

. R4 install at transmission f'eeder,
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'I ABLE.lr Overcurrent Protective Relays Conliguralions
Sinsle-Phase-To-Ground

CT
Senings Dial (s)

RI

R2

RJ

R4

012

018

NORl\lAL
tN \'lRSl-

NORMAL
IN!TRSI

INvIiRSE

NORNIAI
ll.ivERSI:

t.r78

.=00t

'I'able I shou the overcurrent protecti!e rela)
conflguration for 3-Phase-To-Graound. 

-lhe over
current unit has thrce lalues to be set. the CT ratio
setting the pickup current value (lp). and the time
dial settinB and pick up tap. lhc nra\imum
operation time of Rl is 2.030second. R2 is
I.6l4second. R3 is l.386second and R4 is

0.0lsecond and f'ault current at 13.857k4. Same as

three others configuration l'ault settinS. rcsult
obtaincd lrom analysis using PSS-Adept same as

operation time(s) TNB standard at location
Akademik 3 cause this location bus system hiSest

liequent lrip. CT ratios are expressed as a ratio of
the rated primary currsnt to the rated secondary
current. Current translbrmers arc instrument
transformers that are used to supply a reduced
value oi current to protcctivc relay I4l. The most

cl,mmon CT sccondar) ,ull-locd currcnl is 5 amps

which matches the standard 5 amp l'ull -scale

cument rating of protective relay. Current of l0 to
20 times (or grater) normal rating olien occur in C'l'
u,inding for l'ew cycles durinS shon circuits

[7].ldeally. C-l ratio setting depend on shon circuit
current or f'ault cunent and lbllow by CT ratio
standard. The maximum secondarl' current is taken

from maximum tbuh cunent occur at location of
t'ault using by PSS-Adept simulation. The

Equation(l ) as Normal Inverse protective relay.

This equation is related the analysis using PSS-

Adept simulation.

t= ,o1a 'To(st......(Equation l), \o.02 r

t = Tripping time
'fp = Setting value ofthc time multiplicr
| : lault current
Ip = Setting value ofthe current

Figuae 2 Time velse cunent curve for overcunent prolective
relay 3-Phase-To-Cround.

Figure 3 Trme verse currcnt curve for overcurenl protective

relay Phase-To-Phas€

Figure 4 Time verse current curve for overcurrenl protecllv€

relay Phase-To-Phase-To-Ground
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Figur€ 5 'l ime verse currcnl cuNe lbr overcunefll proteatile
rclay Srngle-Phase-To-Ground

TABLE 5 Eanh Fault Proteclrvc Relays Configuralions for
Akademik l-Phasc-To-Cround.

(_T

Diil(s)

R2

R,I

\l

\t

I 6ln

--r)0t

l'igurc 2. 3, 4. 5 shows the time lerse current for
ovcrcurrent proteclivc relay. 

-l he overcurrent relay
4(R4) is set at shonest time dcla) when l'ault occur
in bus power system and clear the tault beforc the
relay R3.R2 and Rl have time 1o operate. Ilor all
the test ol l'ault current. the highest lault current is

whcn 3-Phaserl o-Cround with others siluation.

B 1:dflh l'i tlt llektr

The coordinatinS earth I'ault relays. f'ault is set to
3-phasc-to-ground and all protectivc relays use the
earth l'ault relay dcvice lD. ln TNB standards, the
protcctivc relay at translbrmer l'eedcr R2 is set to
operate ideally at 1.6 scconds. Beside that outgoing
f'eeder's relay must be initialized ideally at 1.2

seconds. Firstly. only R2 and R4 have to be

replaced rvith earth fault device. Table 2 show the

maximum timc tiom lbur protective ea(h lault
relal .The result obtained fiom setting CT ratio,
time dial setting and pick up ('lap) befbre analysis
h) using PSs-n dept. I he marimum operation time
of Rl is 1.614 second and R2 is 0.0lsecond. This
rcsult obtained tiom analysis using PSS-Adept
same as operation (s) as TNB standard. Figure 6
shou the time verse currcnt curve lbr olercurrent
protective relay.'l'he earth l'ault rela) 4(R4) is set at

shortest timc dela) \,\'hen I'ault mcur in bus power
slstem and clear thc lbult belbre the rela) R2 have

time to opsrate. Figure 7 sho$ diflerent result time
dcla) when lault occur in bus system compare with
ligure 6. timc dial lbr S&'l'Blok4 are morc highest
then Akademik location. 'Ihis happen because lhe
then faults current at S&1 Blok4 is l5.l90kA high
then Akademik location is only 13.857kA.

crriEa.t.*-tr.-o

\

Frgure 6 Time verse cunent curle for canh laull proteclive

relay.

TABLE 6 Earth Fault Prolecnve Relays Cortjguralrons lbr
S&T Blok 4 3-Phase-To-Ground

(T
SettirS Di,l (3) (r.p)

R2

R4 011

\t

\

r. r.Fi8r!re! 16

cY-r@a.r.rooI...ao

i.ir !.r,s.A.,l rr t O6

6

Figure 7:Time verse cunent cuNe for eanh faull prolective

relay.
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IV. CONCLTISION

I his project is expected to anal)7.e and predict the
protective relay system setting by using PSS/Adept.
'l'he performance of relay will be known and
comparc with trip cuffent at other bus network in
same system. At the same lime to study about to
setting CT setting, time dial. pick up (tap) and

characteristic of protective relay, ln rcal lil'e. the
maximum opcrations time cannot get setting
cxactly as'l'NB detine but only can settin8s almost
dual to'INB demand. As a rcsult shows the setting
protcctive relay same as I N-B standard. Simulated
and analysis examples help students increase their
understanding of over current and carth t'ault

s.y-stcm protection operation, t'undamentals of relay
sl-stcm and its application into bus nctuork system.
providing them a complete vie\\ of rclay system
protection in power system

'l he basic rules fbr correct relay co.ordination can

generally be stated use the relay with the same

operating characteristic in series in each other.
ucsides that. make sure that the relay f'arthest tiom
the source has current setting equal or less than the
rclay bchind it. that is" relay in tiont is aluays equal
to or lcss than primary current required operating
thc rela)- behind it.
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