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Abstract:

Bus bar malfunction are of the permanent type and are not transient malfunction,
and this adds another dimension to the seriousness of these malfunction. When a
malfunction or some error occurs on the rails , the only solution as for its
prevention is to separate all sources of feeding entering it as well as disconnecting
all the loads coming from it. Failure to detect bus bar malfunction does not only
causes the bus bar loss, but it also causes the entire station to burn out.Not all
station elements are basically connected to the rails.

In these research, a differential protection system for the 33k Berbar

Distribution bus bar was studied, used Etap program to study and analyse the
performance, and done two fault to test the protection system to determine the
malfunction inside or outside the protection Zone.
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T'mjbcl: ETAP Pu;u:
12.6.0H
Location: Dhate: U3-09-222
Contract: Sh:
Engineer: Study Case: SM Hevision:  Base
Filename:  engmoamed Conlfig.: Mormal
Short-Circuit Summary ri
12 Cyele - 3-Phase, LG, LL, & LLG Fauh Currents
Prefault 'v'ul'lag: = 10 % of the Bus Mominal ‘ruhgz
Bus. 3-Fhase Fault Line-te-Ciround Fault Line-to-Line Fanli *Line-to-Line-to-Gronnd
1§] kY Real Imag. Mag. Real Imisg. Mag. Rl Imag. Mag. Real Imag. Mag.

Bus2 11040 L ALASD 0886 LTS <0570 . ] 0.563 0520 0167 <D 1.467 L4g1

Al fault currents are symmetrical momentary | 12 Cyele network) values in rms kA

* LLG fault current i the larger of the two fsalied linve currents
Progect: ETAP Fage: 10

12.6.0H

Lscation: Date: 03-09-2022
Conlract: 5M:
Engineer: Study Case 8M Bevision:  Base
Filename:  engmoamisd Config.:  Mormal

Sequence-of-Operation Event Summary Report

Symmetrical 3-Phase Fault between Bus2 and CB6. Adjacent o Bus2.

Time (ms)

I If (kA T (ms) T2 (ms)

Condition
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tda all bl clileas 4-4
bl Alead Allal) 28 slal) ld dplialal) dglaad) HLadl o3
4-4-1 Settings:

The recommended pick up setting must be less than 30% of the minimum fault current and
greater than the full load current:

Load current is equal to the power transformer rated current:

TR rated power = 20 MVA

Ir-33KV=20000/(3*33)

=349.91A

4-4-2 Operating current:

The required operating fault current could be set as 120%of the power rated current.

lop = 1.2*349.91=419.892A (which is less than 30%of the minimum fault current (0.3*1494 =
448 5A).

Current setting (IS):
lop=N*(nIm+lIs)
Where:
lop = operating current.
N= CT ratio.
N=Number of parallel CTs.
Im = CT magnetizing current.
Is = current setting.
419.892=1250*(\3*0.0172+Is)
Is=0.284.
Set 1s=0.3A. Secondary
=357A. Primary (which is less than 30%of the minimum fault current(0.3*1495=448.5A)
lop =439.5 A.
4-4-3 Stability voltage setting:
Vs=If(Rct +2Rlead).
Distance from ct local on to the BBp relay=40m.

Copper cable cross section area (4.0mmA”2) resistance at 20c =4.61ohm\km.
25



RT2=RT1*L*(1+A(T2-T1) , A=Copper temperature core client factor =1/234.5
Rlead = 0.23 ohm.
If =the bus bar short-circuits =25.0KA.
Vs = 25000/1250%*(4.04+2*0.23)
=90.0v.
CT knee point voltage must be >4*vs
515.1>480v .
The ct satisfies the condition.
4-4-4 Stabilizing resistor calculation:
Rs = Vs/Is-R relay
=120/0.3
=400.0 ohm.
(R relay is ignored)
4-4-5 Metrosil resistance calculation:
Vf =If*(Rct+Rstab+2*Rlead)
=25000/1250%*(4.04+400+0.46)

=8090.0v (4a
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