
Series Operation of 10kV Busbars

Article Overview

Series operation of 10 kV busbars involves connecting multiple bus segments in sequence to share load and

improve reliability, while requiring specialized protection schemes to isolate faults and maintain system

stability.

Overview of Series Busbar Operation

In a series busbar configuration, multiple bus segments are electrically connected in sequence, allowing power

to flow from one segment to the next. This setup is commonly used in medium-voltage systems (10 kV) to

balance loads, provide redundancy, and facilitate maintenance without interrupting the entire network . Each

bus segment can supply multiple feeders or circuits, and series operation allows selective isolation of a faulted

segment while keeping other segments energized.

Protection Considerations

Series operation increases the complexity of busbar protection because faults on one segment can propagate to

adjacent segments. Key protection strategies include:

o Busbar Differential Protection: Detects internal faults by comparing the sum of currents entering and leaving

a bus segment. It operates quickly to isolate only the faulted segment .

o Reverse-Blocking or Interlocked Overcurrent Schemes: Used in impedance-earthed 10 kV networks, these

schemes prevent false tripping by coordinating overcurrent relays on incoming and outgoing feeders .

o Dynamic Bus Replica: In multi-segment or series busbars, numerical relays track which breakers are

connected to each segment, ensuring selective tripping and avoiding unnecessary outages .

Operational Practices

o Segment Isolation: During maintenance or fault conditions, series busbars allow one segment to be

disconnected while others remain in service, improving reliability .

o Load Sharing: Series busbars help distribute load evenly across multiple feeders, reducing thermal stress on

individual busbars .

o Monitoring: Accurate current measurement is critical. Techniques such as differential current sensing using

devices like DRV425 sensors can measure busbar currents precisely, even in series configurations .

Special Considerations for 10 kV Systems

o Impedance-Earthed Networks: Many 10 kV distribution systems use a zig-zag transformer to limit fault

currents during single-phase-to-ground faults. Series operation must account for the limited fault current to
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ensure protection schemes remain effective .

o Communication and Coordination: Series busbar protection often relies on IEC 61850 GOOSE messaging or

other communication protocols to coordinate relays across segments .

o Maintenance Safety: Gas-insulated switchgear (GIS) for 10 kV busbars provides hermetically sealed

enclosures, allowing safe operation and maintenance even in series configurations .

Summary

Series operation of 10 kV busbars enhances system flexibility, load management, and reliability, but requires

careful design of protection schemes, including differential protection, overcurrent interlocking, and dynamic

bus tracking. Proper monitoring, coordination, and adherence to standards ensure safe and efficient operation

of series-connected busbar systems in medium-voltage networks .

Consisting of a Circuit Breaker with two Sectionaliser Disconnectors connecting two Busbars Sections on

different Busbars (e.g.

Busbar are the important components in a sub-station. There are several Busbar Arrangements in Substations

that can be used in a

The selection of type and specification of main busbar has direct influences on the current-carrying capacity

and installation &amp;

When a cutout (hole or slot) is placed in the center of the bus bar, the current is split in two equal parts. Each

side of the cutout will

Insulated busbar systems A fully insulated busbar system like DURESCA is used to connect medium- or

high-voltage equipment

Request PDF | Design of low impedance busbar for 10 kV, 100A 4H-SiC MOSFET short-circuit tester using

axial

Introduction Busbars in power systems are the location where transmission lines, generation sources, and

distribution loads

Safe and economic connection ABB busbar systems enable safe and easy cross-wiring of miniature circuit

breakers, residual current

The document provides a detailed overview of busbars and their protection in electrical substations, outlining

types of faults, the
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Our busbar systems for electrical installations offer a particularly easy way of fitting distribution systems with

electrotechnical

10kV power distribution switchgear Based on engineering examples, we interpret the high-voltage equipment,

An electrical bus bar is defined as a conductor or a group of conductor used for collecting electrical energy

from the incoming feeders

Multiple segment busbars, such as double busbar and triple busbar arrangements, are used to balance loads

between various

In most applications these requirements are easily met by the use of suitable busbar trunking systems. For this

reason, busbar

Conductor cross-section, laminated copper Rated operational current Ie IEC UL 508 Rated operational voltage

Ue IEC UL 508

Part 1: Overview of Busbar Design Standards The design of busbars in
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