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1.9. This Safety Guide is applicable to the design and
safety assessment of items important to the safety of
land based stationary nuclear power plants with water
cooled reactors. It covers the safety of new nuclear
power plants in relation to the following DBEEs:
Human induced events

—Aircraft crashes;

(FREg)

Natural events

—Extreme meteorological conditions (of temperature,
snow, halil, frost, subsurface freezing and drought);

—Floods (due to tides, tsunamis, seiches, storm surges,

precipitation, waterspouts, dam forming and dam
failures, snow melt, landslides into water bodies,
channel changes and work in the channel);
—Cyclones (hurricanes, tornadoes and tropical
typhoons) and straight winds;

—Abrasive dust and sand storms;

—Lightning;

—Volcanism;

—Biological phenomena;

—Collision of floating debris (ice, logs, etc.) with
accessible safety related structures such as water
intakes and UHS components.
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1.10. This list is not exhaustive and other external
events, not included in the list, may be identified and
selected as DBEEs at the site. All such events should
be evaluated in accordance with specific requirements,
consistent with the safety requirements established in
respect of them by the State concerned.
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15. COLLISIONS OF FLOATING BODIES WITH
WATER INTAKES AND UHS COMPONENTS
GENERAL DESCRIPTION

15.1. According to Refs [2, 3], water intakes and UHS
structures can be damaged by ship collision, ice or
floating debris. Associated phenomena in the event of a
ship collision should be considered, such as oil spills or
releases of corrosive fluids, which could affect the
availability or quality of cooling water.
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15.2 The UHS and the water intake for service water
are exposed to the same DBEEs identified for the
safety related buildings at the site, but their design in
relation to external events may present some
peculiarities owing to the fact that some components
may be beyond the site boundary and they can be
spread over a wide area.
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15.3. Recent experience from operation shows a
significant number of occurrences of damage to water
intakes and UHS components: ice blocks and floating
debris have damaged water intakes, pump houses
were flooded and there was some have damage to
cooling towers, often associated with flood debris and
low temperatures (see also the relevant sections).
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GDC 2, “Design Bases for Protection Against Natural
Phenomena,” requires that SSCs important to safety
shall be designed to withstand the effects of natural
phenomena such as earthquakes, tornadoes,
hurricanes, floods, tsunami, and seiches without loss of
capability to perform their safety functions. The design
bases for these SSCs shall reflect: (1) appropriate
consideration of the most severe of the natural
phenomena that have been historically reported for the
site and surrounding area, with sufficient margin for the
limited accuracy, quantity, and period of time in which
the historical data have been accumulated, (2)
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appropriate combinations of the effects of normal and
accident conditions with the effects of the natural
phenomena, and (3) the importance of the safety
functions to be performed.
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2. Natural Phenomena and Site Hazards Design for the
Ultimate Heat Sink

a. The UHS complex, whether supplied by single or
multiple water sources, should be capable of
withstanding, without loss of the UHS safety functions,
all of the following events:
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(1) the most severe natural phenomena expected at
the site in accordance with GDC 2;
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(2) the site-related events (e.g., transportation accident,
river diversion) that historically have occurred or that
may occur during the plant lifetime;
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(3) appropriate combinations of less severe natural
phenomena and/or site-related events;
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(4) failure of reservoirs, dams, and other manmade
water retaining structures both upstream and
downstream of the site including the potential for
resultant debris to block water flow; and
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(5) potential changes in ocean, river, or lake levels as a
result of severe natural events, or possible changes in
climatological conditions in the site region resulting
from human or natural causes, that may occur during
the plant lifetime.
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e. Operating experience from other similarly designed
and sited power plants should be used as appropriate.
For example, if the UHS relies on cooling water from a
reservoir, lake, or ocean, etc., the design should
accommodate potential clogging of suction flow paths
from silt, aquatic fauna such as fish, and biological
growth such as seaweed. (—#}&HRE)
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5.6 Other external events endangering seawater and 5.6. BKORKEHEEESICTEHEDMHER

raw water supply

521. The design of sea water intake and outlet
structures as well as sea water systems shall apply
design solutions where the possibility of a blockage is
minor. Furthermore, protection shall be provided, as
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prescribed in Guide YVL B.1, against loss of the final
heat sink caused by a total loss of sea water flow.
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522. The following matters, among others, shall be
examined as events causing the danger of a blockage:
water-carried impurities entering the sea water
systems, such as algae, other plant life and organisms
and their remains, as well as oil and other fouling
chemicals. In the design and operation of the sea water
systems provisions shall also be taken to protect
against growth of plant life and organisms, such as
mussels, in the seawater systems.
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523. The sea water systems shall be equipped with
suitable cleaning systems to handle impurities.
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524. The cleanliness of the nuclear facility’s sea water
supply at intake shall be monitored. Monitoring shall be
enhanced during conditions involving a higher than
normal risk of impurities entering the sea water
systems.
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