Chapter 13 Bus and switchgear protection A A AR BE
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Flgure 13-4. Synchrenizing-bus scheme
with bus differential relaying
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13.3 Bus overcurrent protection 2A #Y-5 2HE

13.4 Medium- and high-voltage bus differential protection F-uAgte v AF HE
Differentiat relaying Is provided to supplement overcurrent protection. It is frequently used on a 15 kV bus,

sometimes on a & kV bus, and rarely on any low-voltage bus. The following factors determine whether this relaying

should be provided.

a) Degree of exposure to faulls.

b} Power system stability.

¢) Use of seclionalized bus arrangements. -

d) Effects of bus failure on other parls of the power syslem and assoclaled processes.
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13.4.1 Voltage differential refaying A abs A
Voltage differential refaying uses “lhrough” iron-core CTs. Using a woltage-responsive {or high-impedance)
operating coil in the refay overcomes lhe problem of CT saturalion. Separate CTs are required in each bus-connected
circuit as shown in Figure 13-5, Voltage differential bus protection is not limited as to the number of source and load

feeders and has the following features;

a) High-speed operation on the order of 1cycle to 3 cycle,

b) High sensilivity that can be set to operale on low values of phase- or ground-faull currents in most inslallations.

¢} Relay that operates from all standard bushing CTs and from switchgear through CTs with distributed windings.

d) Relay that is not adversely affecled by CT saturation, dc component of fault cureent, or circuil lime constant.

e) Discrimination between external and infernal faults, obtained by relay settings with no required restraint or time delay.
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Figure 13-5. Vcltage differential relaying
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13.4.2 Aircore CT (or finear coupler) method Ao CT(E = AMgdzd A

it is free of any dc or ac saturalion. The linear couplers of the different circuit breakers are connected
in series and produce secondary voltages that are directly proportional to the primary currenls going through the circuil

breakers, as shown in Figure 13-6.
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Figure 13-6. Linear coupler bus protective system with typical values iflustrating its operation on internal and extemal faulls
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13.4.3 Percentage differential relay ul g A3 AlA 7]
Where relalively few circuits are connecled to lhe bus, relays using the percentage differential principle may
be employed. It requires thal all CTs supplying the relays have the same ratio and identical characlerislics.
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13.4.4 Current differential retaying AR AE AHA
When voltage or linear coupler differential protection cannol be economically juslified, a less expensive
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current differential scheme may be considered. The CT arangements are the same as shown in Figure 13-1, Figure

13-2, Figure 13-3, and Figure 13-4. The connecticns are as shown in Figure 13-5.
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13.45 Partial differential protection FEAHY AE BT

Partial differential protection, somelimes called summalion overcurrent relaying, is a modification where one
or more of the load circuits are [eft uncompensated in the differential system (see Figure 13-7). For this reason,
naming it a differential scheme may be a misnomer. The phase overcurrent relays are set above lhe lotal bus joad or
the total raling of all loads supplied from the bus section.
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Figure 13-7. Partial differential relaying {three-breaker scheme)
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