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Abstract

This paper considers the enhancement of loss-of-mains
detection by use of a differential rate-of-change-of-frequency
relay to reduce nuisance tripping and improve sensitivity to
small excursions in frequency. The telecommunications
media which might carry the differential ROCOF signal are
reviewed with a focus on channel latency, bandwidth and
security.

1 Introduction

Embedded generation has traditionally accounted for a
relatively insignificant capacity on the UK's electrical system.
However, recent economic incentives have seen a substantial
increase in the use of embedded diesel generators for peak
lopping savings and environmental concerns have prompted
government policy leading to a rapid growth in the renewable
energy sector, especially wind energy and increasingly
combined heat and power schemes.

The UK electricity supply regulations impose a number of
rudimentary protection requirements on embedded generators,
including under and over voltage and frequency, and loss-of-
mains detection (other forns of protection may be specified
depending on the nature, size and capacity of the embedded
generator). The requirements for the loss-of-mains detector
are set out in Engineering Recommendation G59 [1], which
advocates two technologies for the detector. These are Rate-
of-Change-of-Frequency (ROCOF) and Vector Shift (VS).

In practice both technologies have demonstrated a
questionable performance history, as discussed in [3].
Nuisance trips are frequently observed in the presence of
normal network events, such as line switching operations, and
failure to detect a valid trip condition is also probable when
the power imbalance between the generator and the grid is
low.

In this paper a telecommunications based solution is proposed
to exploit the benefits of a differential ROCOF system
suggested in [2] at a price which competes with existing loss-
of-mains protection devices. The telecommunications media
under consideration is the public Internet.

2 Differential ROCOF

Bright suggests a differential ROCOF scheme dubbed
Comparison of Rate of Change of Frequency, COROCOF [2].
The general principal is that the COROCOF relay at a
generator set (receiving relay) can distinguish between a local
disturbance in frequency (indicating loss-of-mains) and a
system wide disturbance through use of a 'blocking' signal
sent by a COROCOF sending relay. The blocking signal
indicates to the receiving relay that it should not trip.

A more generalised form of this system would, instead of a
blocking signal, continually broadcast the ROCOF observed
at a sending site to all the area' s receiving sites, Figure 1.
The decision to trip can then be made at the generator set's
relay with all the available information.
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Figure 1: Generalised differential ROCOF system.

The sending relay would be installed in a location where
power islanding is unlikely, such as a medium to large
substation. If the telecommunications media is the Internet,
the sending site would require a good, high bit-rate, low
latency link, probably with a back-up channel.

3 Telecommunications media

The level of investment in the telecommunications media,
which is a part of the protection system, must be proportional
to the probability of a disturbance and the cost of failing to
protect against that disturbance. While transmission level
protection may necessitate the expense of dedicated fibre
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