
At a glance
Power system stability plays an increas-
ingly important role in system opera-
tion and planning today. Stability limits
are often reached far earlier than
thermal or rated limits. The growing
complexity of power systems increases
the risk of blackouts. Consequently,
network operation cannot solely rely
on data acquisition and static n-1 anal-
yses. To support the control room per-
sonnel, the margin to instability must
be determined continuously and fore-
sightedly, and remedial measures must
be proposed to the operator.

SIGUARD® solutions offer a combina-
tion of software, training and consul-
ting to prepare the customer for new
challenges and upcoming security re-
quirements. Applying SIGUARD® solu-
tions offers the following benefits:

· blackout prevention

· increase of power system utilization

· improvement of situational aware-
ness

The challenge
Reliable electricity supply is the back-
bone of modern societies. The depen-
dency of economic, industry and pub-
lic sectors on uninterrupted power
supply is tremendously high. At the
same time the risk of blackouts is in-
creasing due to a change in power sys-
tem development, which can be ob-
served in almost any country of the
world. This change is characterized by
growing load demand, distributed
generation, renewable energies, liber-

alization, smart grid technologies and
new transmission equipment. Due to
these changes, power systems operate
closer to stability limits. Simultan-
eously, the number of active elements
and possible remedial actions in case
of stability problems are increasing.

In fact, this has already been recog-
nized by most regulating agencies, and
as a consequence of large blackouts an
increase of situational awareness has
been claimed.

To correctly assess a power system’s
stability, the operator needs to know
the stability margin and have assis-
tance during the decision making pro-
cess when it comes to finding the most
sufficient solution in case of stability
problems.

Our solution
SIGUARD® solutions support the system
operator in this decision making pro-
cess. The basic idea is to increase the
observability and the controllability
and to perform an automatic, intel-
ligent security assessment.

SIGUARD® DSA
Dynamic security assessment (DSA) is
part of SIGUARD® solutions. It is the
heart of the model-based system ana-
lysis. Its main focus is an online appli-
cation to support the system operator
in taking critical decisions. The extrem-
ely fast power system simulator run-
ning in the background can be exe-
cuted on a computation cluster and,
hence, is able to perform a compre-

hensive contingency study of the lar-
gest existing networks.

The contingency study cycles auto-
matically, taking the most current
snapshot from the SCADA system as
the basis. The results from this study
are analyzed and presented to the us-
er. The procedure of intelligent results
analysis is based on the experience of
power system dynamics experts and is
customized to suit the specific needs
and technologies of different power
systems.

SIGUARD® DSA considers all possible
stability phenomena, such as:

· voltage stability

· transient stability

· small signal stability

Figure 1: PV curves from four different work-
ing points, the red and magenta curves result
in a voltage collapse.

By considering short term forecasts of
loads, generation and switching ac-
tions, SIGUARD® DSA can even prepare
for future situations, leaving more time
for the operator to study the situation
and the proposed remedial actions.

Consideration of protection devices
In more than 50% of the past black-
outs, the protection system was part of
the event.
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Protective devices can lead to cascad-
ing outages of multiple network ele-
ments. Such events can only be ob-
served in dynamic security assessment
if the protection devices are modeled
for simulation in time domain.

Figure 2: Presentation of system oscillation
modes on complex plane with regard to varia-
tions in load or network topology alternations.

Figure 3: Transient stability after severe fault,
a generator becomes unstable and is separat-
ed from the synchronous group

Visualization
Multi-level results visualization with
traffic-light representations of the sta-
bility levels is prepared in the back-
ground in order not to distract the con-
trol room personnel from their daily
work. In case of critical situations the
user can dive into a more informative
results presentation. This representa-
tion shows the effects of system dis-
turbances as well as the origin of the
stability problems which then allow
the operator to define possible solu-
tions to a contingency.

Figure 4: Example of a results presentation

Services provided by Siemens
The SIGUARD® team offers a com-
bination of software, training and con-
sulting to our customers. The software
forms the basis of SIGUARD®. We offer
the following services:

· on-site commissioning of individual
or all SIGUARD® solution parts

· adaptation to the control room ap-
plications of any vendor

· adaptation of the power system
models of any vendor to the
SIGUARD® format

· adaptation to the power system
specific requirements
(e.g. grid code)

· training offered for SIGUARD®

solution topics, such as:

· power system dynamics

· voltage stability assessment

· transient stability assessment

· small signal stability assessment

· handling of the SIGUARD® soft-
ware components

In addition, as consultants we provide
ongoing support for system studies
regarding special protection schemes,
remedial actions, power system and
protection planning.
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Subject to changes and errors. The infor-
mation given in this document only con-
tains general descriptions and/or perfor-
mance features which may not always
specifically reflect those described, or
which may undergo modification in the
course of further development of the
products. The requested performance fea-
tures are binding only when they are ex-
pressly agreed upon in the concluded con-
tract.


