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TEPCO’s computer system for earthquake damage estimation

Electricity, which is indispensable to modern daily life, is supplied by an extensive and
complex power system consisting of various facilities from power generating plants to distribution
lines. This essential infrastructure must be built to withstand various natural disasters, particularly
earthquakes in Japan.

Tokyo Electric Power Company (TEPCO) has continuously prepared for earthquakes not
only by strengthening facilities but also establishing countermeasures in case of damage, such as
emergency organization and restoration activities. In order to create good plans, proper damage
estimation is required. It is necessary to estimate damages due to various types of earthquakes and
damage in every local area such as to the distribution system, in addition to damage to individual
power facilities.

The research and development center of TEPCO has developed a computerized
earthquake damage estimation system, which is based on seismology and seismic design research
by TEPCO and Geographical Information System (GIS) technology.

In this system, an earthquake source can be either modeled before earthquake occurrence,
based on accumulated data of historical earthquakes and known active faults, or obtained after
occurrence, directly from information reported by public agencies such as the Japan
Meteorological Agency. With this source and comprehensive ground property data, a response
spectrum at the ground surface is derived. From this response spectrum, ground motions and
damages to facilities and local areas are derived for every TEPCO service area (approx. 40,000
km?2). All ground properties and information on local areas are integrated into the GIS.

These integrated information and estimated damages are presented visually on a map.
The scope of the map can extend from small specific sites to the whole TEPCO’s service area.
Persons in charge of planning countermeasures for the damage can use this map to assess the
overall situation quickly and easily.

Conventional estimation methods do not include period information, which is
indispensable for an accurate estimation. Damages to facilities depend on the relationship between
their natural period and period characteristics of earthquake motion. This computer system adopts
a response spectrum, which gives a period-dependent response to an earthquake. One new feature
of this system is the method of estimating the response spectrum directly from earthquake source
information, which has been scarce so far. Additionally, fault-plane type source information as
well as point-source information can be used to express accurately the earthquake characteristics.
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