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5.1 TARGET OF Al APPLICATIONS IN JAPAN

Target of Al applications in Japanese utilities are
summarized in four issues. First issue would be a
realization of heuristic approach by using Al tools.
Well experienced engineer can obtain significant
solution from mixture of quantitative, qualitative and
uncertain data. If such a well-trained engineer can
be replaced by Al machines, it will be useful as a
support system for operation of power system.
Flexibility and robustness of these machines are
necessary because the operating status is not always
consistent in the power system.

Main target of Al machine would be realization of a
It will be
friendly to the operator of facilities in the vertically
bundled system.
should be more customer-oriented and more
business-partner oriented, From practical viewpoint,
more effective tools would be realized by embedding
Al technologies into the existing technologies.

human-oriented intelligent system.

In competitive circumstance, it

The expert system and the knowledge-based
approach prove powerful tools as support systems for
diagnosis, monitoring, operation, maintenance and
restoration, The expert system is already
established in power field. The artificial neural
network and the fuzzy-based approach exhibit their
ability in load forecasting, exciter control of
generator and other non-linear control problem. The
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simulated annealing, the generic algorithm, the chaos
and other A-life type approach would be useful when
they used with the existing and well established
methodology.

[ would like to illustrate three examples which are
applied in the real power system.

-{ Unmanned substation

iiiﬁﬂ(z

Inspection:
result input,
detailed

diagniosis

Arca control center I-—

Inference:
diagnosis,
fault point

Procedures
for restoration
> gxecution

Application of knowledge-based approach

Figure 4, Maintenance support system in 275kV
unmanned substation

First example is a maintenance support system in 275
KV unmanned substation of Kansai area as shown in
Figure 4. When the fault occurs in the substation,
the expert system type inference engine performs
fault diagnosis. The engineer goes to the substation to
inspect the fault status in 30 min. Detailed
diagnosis is done by using the inspection report.
Finally, Al machine shows the procedures for
restoration to the operator. The operator in the area
control center executes the restorative procedure after
checking the results from Al machine. This system
is evaluated as ES machine is equivalent to one of the
operators,

The second example is an application of the fused
technology of ANN and the analog and digital
spectrum analyzer in TEPCO. The purpose of Al
machine is to detect abnormal state in the gas
insulated system. Causes of abnormal states and the
sensor signals are very broad and spread out. Rough
extraction of signal features is done by the spectrum
analyzer. ANN machine is used for more detailed
detection of abnormal state.

Last example is the real time stabilization by
generation shedding in Chubu EPCo. as shown in
Figure 5. In normal and/or alert state, the transient
stability simulation identifies a candidate generator
for shedding. It depends on the contingency for
simulation.

p.5

Contingency

and simutation .
list

i

Fused tech.(KB approach, simulation)
Figure 5. Real time stabilization by generation
Shedding

Once fault occurred in the network, a knowledge-
based machine executes the fault diagnosis.
Compared with the simulation results by using
knowledge-based data, an emergency shedding action,
the selection of shedding generator, is decided,
Candidate generators are updated in every specified
period, say each 5 minute.

Research activities related to Al technologies was
very hot in the beginning of 1990°s. After the
amendment of utilities law, R&D activity of Al
machine seems to be not 'strong among the investor-
owned-utility. In the academic side, WG for
surveying of Al technologies has been organized in
IEE Japan periodically, in every 2 or 3 years, since
middle of 1980’s. Panel type forums of Al
application was held by Cooperative Organization of
Electricity Research in 1988 and in 1995,
respectively.  Topics of WG’s and forum’s are listed
in the reference(5.-8.).

5.2 INTELLIGENCE ENGINEERING AFTER
DEREGULATION

Figure 6 illustrates the trend of infrastructure in
society in order to identify the requirements for Al
machines under competitive circumstance. A
deregulated society appears in power industry in the
beginning of 1990’s. Internet and intranet will
promote the spread of multi-media. Growth of
electricity consumption is not strong in this era.
Lower growth rate introduces stronger consumer
incentive to use electricity wisely by selecting the
profitable tariff and DSM program. Popularization
of multi-media accelerates this tendency.
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Figure 6. Trend in infrastructure

Key words before deregulation society are the cost-
effectiveness and the reliability enhancement within
the limited investment as shown in Figure 7. The
operator friendly Al machine is an object of
development. After deregulation society, a variety
of entities, such as IPP, marketers, customers and
others, joined in the power system. The
performance of entities is evaluated by the profit-
maximization.  Customer-oriented or business-
partner-oriented  approach will be adopted.
Ancillary service of network will be charged by
separated way, such as the pricing of frequency
control, the pricing of voltage control, the pricing of
spinning reserve and 5o on.

Figure 7. Power industry into competetion

Rationality, transparency and confidentiality are
important key words in the competition-based
approach. For fair competition and non-
discriminatory transaction, the adopted methodology
should not include uncertainty or any ambiguity.
Transparency and confidentiality are contradictory
concept each other,

One of significant property of competitive
circumstance is a variety of entities in the market.
Behavior of entities are based on profit-maximization.
Non profit third party has responsibility to coordinate

p-6

entities behavior and to maintain the poWer quality.
Al application would be strongly related to the
behavior of entity.
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Figure 8. Engineering-business mixed system

As illustrated in Figure 8, security coordinator acts
like a barrier or a wall between the business system
and the engineering system. It will moves by
balance of the market power and the power quality.
If the market power becomes strong, total system will
move into the insecure condition. Al applications
will be useful in both side.

New type Al application will appear after
deregulation. One is a support system to find out
profit-maximization strategy for each entity.
Another is a support system to make coordination
among entities and to maintain the power quality in a
specified level. There are other possibilities for
clever use of Al technologies in competition-based
system.
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