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APPLICATION

SICAM PMS LS

Load shedding for industry grids is an integrated solution

Load shedding maintains the stability of electrical grids, espe-
cially in critical situations such as a sudden loss of generated
power.

The load shedding function establishes and monitors the bal-
ance of generated and consumed loads by shedding con-
sumer feeders with low priority. Automatic load shedding is
the only way to prevent deep drops of system frequency or
frequency collapse following a large disturbance.

Load shedding uses a distributed system architecture based
on the IEC 61850 standard. The central load shedding control-
ler at the plant level is based on a single or redundant SICAM
RTU. At the bay level, the intelligent electronic devices (IEDs)
are based on SIPROTEC devices for protection and control. Op-
erator access is provided by Human Machine Interface (HMI)
of the automation system.

Main functions

Fast power based load shedding (FPLS)

During critical events, low-priority consumer power must be
shed very fast to restore the balance of generated and con-
sumed power.

To determine how much power must be shed, the balance of
the active power is calculated periodically for each contin-
gency. The calculation determines which feeders will be shed,
in case of a critical event based on the available power, spin
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ning reserve, and actual topology. If a critical event happens,
fast load shedding will react within 30 ms to 70 ms*. FPLS au-
tomatically recognizes multiple islands of the grid and oper-
ates separately for each island.

Dynamic power based load shedding (DPLS)

When the grid is operated in island mode, the load balance is
calculated periodically. If the spinning reserve falls below an
operator-defined threshold, consumed power is shed starting
with low priority loads until sufficient spinning reserve is re-
gained. DPLS occurs separately for each recognized island
grid. DPLS is an optional function, similar to load inhibition
that monitors large consumers like MV motors whose equip-
ment is currently not operating. If the typical power con-
sumed by these loads is larger than the current reserve, the
loads are prevented from becoming energized.

Frequency-based load shedding (FBLS)

FBLS provides a backup shedding function. It works inde-
pendently of power-based load shedding and uses a distrib-
uted architecture. One frequency relay per busbar section su-
pervises the frequency for up to four thresholds. When a
threshold is reached, fast shedding of predefined feeders is
initiated automatically. Every stage of the frequency relays in-
cludes a time delay to prevent unwanted shedding. In addi-
tion, the rate of change (df/dt) can be monitored for faster re-
action.

*under definded conditions



Range for operation

Load shedding is configured using distributed IEDs that com-
municate via the IEC 61850 protocol. Very fast GOOSE mes-
sages ensure a short reaction time. Up to 300 loads can be
shed based on the assignment of 50 priority levels. Feeders
with the same priority are treated as a group and shed to-
gether.

Up to 60 contingencies can be defined as critical events that
trigger load shedding. The response time of FPLS is at 30 ms
to 70 ms* maximum. This figure measures the time from
recognition of a contingency to the activation of the trip sig-
nal for the affected loads.

System requirements

¢ Aload shedding controller based on SICAM A8000 (CP-
8050 with restrictions) with Ethernet connection to all
|IEDs via IEC 61850

e |EDs with IEC 61850 interface including GOOSE function
and capability of fast functional plan charts

¢ An operator HMI based on SICAM SCC or Spectrum
Power 5 for monitoring and tuning of LS.

Benefits

Fully integrated into the substation automation system,
only central controller is needed

Power-based load shedding only trips minimum number
of feeders

Grid topology, for example for multiple islands, is calcu-
lated automatically

Based on the IEC 61850 standard to ensure communica-
tion between all included automation devices. This sig-
nificantly reduces parallel wiring, increases system avail-
ability and provides a future-proof solution

Very high availability: redundant controllers (option)
and independent FBLS as a backup ensure system avail-
ability.

Remote control center

Bay level SIPROTEC

A8000 Process control center
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For all products using security features of OpenSSL, the following shall apply: This product includes software developed by the OpenSSL Project for use in the OpenSSL Toolkit
(www.openssl.org), cryptographic software written by Eric Young (eay@cryptsoft.com) and software developed by Bodo Moeller.
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