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This document specifies the bounding plant indoor
environmental data to be used for the design and
procurement of Bechtel supplied equipment. This
document provides the basis for the overall E.Q.
program. During the procurement cycle, the equipment
location is determined so that the environmental
condition may be extracted from the appropriate
tables. Certain equipment however may not be
qualified to the stated environmental conditions. See
paragraphs IIC, IIIC and IVA for further details.

Seismic and missile design requirements are not
included in the scope of this document.

The plant environmental conditions contained in this
document have been taken from the following sources.

1. Normal Conditions - Bechtel design criteria or
calc lations for the heating and ventilating and
radiation shielding design for Hope Creek Unit
) [

- Abnormal Conditions - Bechtel design criteria or
calculations performed to bound the environment
caused by such an event. Abnormal condition
calculations were performed for areas containing
or affecting safety-related equipment.

3. Design basis event (DBE) conditions - Bechtel
design criteria or calculations of bounding
environment for the DBEs are identified in Table
2. The bounding environment for other than
radiation conditions is always due to a pipe
break, e.g., PBIC, PBOC, instrument line break.
The LOCA is always the bounding condition for
post-accident radiation conditions, with the
following exceptions:

a. HPCI and RCIC system doses are determined
by the anticipated transient without a
scram (ATWS) accident.

b. Spent fuel pool cleaning and cooling system
doses are determined by the fuel handling
accident.

6
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4. GCeneral Electric document 22A2928, Revision 2,
BWR Equipment Environmental Interface Document

S. General Electric document NEDO-10698, Environ
mental Qualification of Class I Control and
Instrumentation Equipment

6. Reactor building flood levels - Bechtel
calculations defining flood depths

This document does not describe the requirements for

h of qualifying e3juipment to environmental
conditions. These requirements are contained in other
design criteria and specifications.

DESCRIPTION

Incorporation of appropriate environmental desiy~
data is necessary to ensure proper functional
performance of the system or equipment during all
design modes of operation.

This document indicates certain conditions to which
the equipment may be exposed and may be required to
operate, but does not provide loading combinations
for the design of safety related structures.

Special cases not covered by this document may be
necessary for some equipment or special locations.
See Paragraph IA.

REQUIREMENTS

Equipment shall be designed and tested to meet the
requirements of 10 CFR 50, Appendix A, General Design
Criteria 4 titled "Environmental and Missile Design
Basis."

In order to meet the above requirements, the environmental
conditions have been specified for three event categories:

normal, abnormal and design basis event. The three

categories are defined and discussed in the following
sections.
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Normal Conditions

Normal environmental conditions are defined as those
conditions existing during routine plant operations
including startup, shutdown, refueling and
maintenance operations. Under these conditions
systems and components required to shutdown the
reactor and maintain it in a safe shutdown condition
and which also have to mitigate the consequences of a
design basis event (DBE) shall be designed to remain
functional after exposure to the most extreme
environmental normal conditions that can occur and
under which the component must function. These
environmental conditions are as follows:

1. Temperature, pressure, and humidity must be at
least as high as the maximum design conditions
maintained at the equipment location by the
cooling or ventilating systems during normal
operation.

2. Maximum expected integrated radiation doses must
be as high as the predicted 40 years dose at the
equipment location during normal operation (i.e.
100% load factor and 100% of rated power). The
same criterion also applies to the expected
maximum dose rates.

Abnormal Conditions

Abnormal conditions are those that may be experienced
during the operating lifetime of the plant. These
conditions are anticipated operational occurrences,
such as loss-of-offsite power, see Table 1, and
should not be interpreted to be accident conditions.
Equipment required for a safe shutdown of the plant
shall be designed to remain functional during the
abnormal environmental conditions to which it may be
exposed as shown in Table 6.

. Temperature, pressure, and humidity must be at
least as high as the conditions maintained at
the equipment location by the cooling or
ventilating system under the abnormal condition.

3 Abnormal event radiation doses and dose rates,
where identified, are included in the normal
doses and dose rates reported in Table 6.
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The total duration of an abnormal condition will be
the algebraic sum of all dependent, and succeeding
events initiated by any postulated abnormal event.
For a discussion of some of these occurrences and
their duration, see Section V.

Design Cssis Event Conditions

The design basis event (DBE) conditions are those
that would exist during an accident event, see Table
2. The DBE conditions shown in Table 6 are those that
would exist for the most severe pipe break with the
exceptions as delineated in Section I.C.3. For the
duration of DBE environmental conditions two
different periods are used. For temperatures,
pressures and humidities a conservative duration of
100 days is applied. Ambience is reached at the end
of this period. For the post-accident integrated
radiation exposures a period of 180 days is used. The
systems and components required to mitigate the
consequences of the DEE shall be designed to remain
functional after exposure to the following
environmental conditions:

1. Temperature, pressure, and humicity must be as
high as expected after a DBE. The expected
temperature, pressure and humidity should be
applied for a period of 100 days following a
DBE. For some specific components however, the
temperature, pressure, or humidity may be
reduced to cover just their required functional
period after the accident.

8. Maximum expected total integrated radiation
doses (TID), in general, should be as high as
predicted for a 180 day period following a LOCA.
However, for some specific components, the TID
can be reduced to cover just their functional
period after the accident which may be much
less. The radiation source terms and calculation
methodology are based on the requirements of
NUREG 0588.

Post LOCA doses are calculated to 180 days by which
time the total integrated doses have essentially
saturated. Not all safety related equipment is
required to function for this entire period but none
should fail during the 180 cday period in a way that
would jeopardize a safety fuaction.
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USE OF TABLES 1 THROUGH 7

General

Care should be exercised when extracting information
from the tables. The conditions are those that would
exist in the specific area during normal, abnormal,
and the most severe DBE conditions. The data provided
in this DITS was obtained from an area or room by
room analysis of the most severe heating/cooling
loads. This conservatively bounds the environment
caused by postulated events. As a result, certain
equipment may actually experience a less severe
environment than that specified in this DITS. When
detailed calculations or documentation exists to
justify a less stringent environment, then these
lower values may be used when necessary to qualify
sp;;ific equipment. Examples of these situations
follow:

ks Certain equipment will not be required to :
operate for the entire 100 or 180 days following
the DBE. The conditions specified will reflect
only that time the equipment is required to
operate.

2. Some equipment which is part of the primary
containment boundary and which is located
outside primary containment but inside the
reactor building takes suction from the drywell
(e.g., hydrogen recombiner) or suppression pool
(e.g9., RHR pump). This equipment will have the
surrounding environmental conditions specified
in addition to the internal conditions
(radiation, temperature, and pressure) due to
its communication with primary containment.
Depending on the equipment's function, this
could apply to normal, abnormal, and DBE or only
DBE conditions. :

s Materials that are purchased for several
locations, such as valves, could have conditions
specified for the most extreme environment any
single item will experience. For example,
nuclear class valves that will be located in
both the drywell and reactor building could have
the drywell cenditions specified in the

10
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procurement documents for qualification
purposes. A general envelope to be used for
equipment located in more than one building is
presented in Sections X.A-C.

Some of the conditions described in 1 through 3 above are
outside the scope of this document and will have to be
developed on a case by case basis and will have to be
documented in design criteria and specificutions, as
required.

B. Margin

Margin is defined as the difference between the most
severe specified service conditions of the
environment and the conditions used in type testing
to account for normal variations in commercial
production of egquipment and reasonable errors in
defining satisfactory performance. The following
applies to margin as addressed by this document:

. Any conservatism included in the development of
the conditions specified may not be considered
margin. These tables, therefore, do not include
margin. Margin must be addressed by the
procurement documents or the vendor's
qualification plan.

2. A method of including margin acceptable to the
NRC is presented in NUREG-0588.

ADDITIONAL ENVIRONMENTAL CONDITIONS

There are several additional conditions that could exist
during the operating life of the plant. These conditions
have the potential to affect equipment qualification.
These conditions are identified and defined along with any
limitation on their use in the following sections:

P Design Basis Tornado (DBT)

The design basis tornado is considered to be one of
the design basis events. However, the
depressurization resulting from the tornado is not
included in Table 6. Depending on the translational
velocity of the tcrnado, the entire plant or only
portions will experience the maximum depressurization
of -3 psig (11.7 psia). The duration of the DBT is
from 3 seconds up to one (1) minute.

11
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Although discussed above to some extent, it is not
necessary to specify the DBT as one of the
environmental conditions in procurement documents for
equipment as the depressurization is not expected to
be so severe as to have an effect on the
safety-related systems. A plant specific tornado
depressurization study has shown that damage
resulting from the DBT will be limited to non
pressure tight doors springing open and some HVAC
ducting experiencing deformation.

Equipment Submergence
ks Drywell

Submergence is generally not consideced to be
applicable to the drywell. Any water that would
be introduced into the drywell during normal
operation would be removed by the sump pumps. In
the event of sump pump failure, the water level
would reach a depth of approximately one (1)
foot when it would begin to flow through the
drywell vents to the suppression pool.

- Reactor Building

The flood levels for the reactor building and
main steam tunnel are presented in Table 7.
These levels are based on the largest moderate
energy line in a compartment breaking and
blowing down for 30 minutes before isolation
occurs. The levels shown in Table 7 include a
50% safety factor over the calculated levels.
The equipment function should be very carefully
considered before specifying that qualification
for submergence is required. In general, any
equipment that has the potential of being
submerged will not be required to operate after
submergence.

3. Control, Auxiliary and Turbine Buildings

Internal flooding for the control and auxiliary
buildings need not be considered for equipment
qualification. All flooding potentials were
examined during the separation review program,
and it was determined that there is no accident

12



O086H

10855-D7.5, Rev. 2

scenario severe enough to flood safety related
equipment and components located in these
buildings. There are no essential safety related
components located in the turbine building.

4. External Flooding

Flooding of the reactor, control and auxiliary
buildings from external sources need not be
considered as all entrances, openings etc. into
these buildings have been designed watertight up
to the highest flood level of elevation 126.2
feet. There are no essential safety related
equipment or components in the turbine building.

Dust

In a nuclear power plant there are three major
sources of dust: transport from outside the plant
through the ventilation system; deterioration of
uncoated concrete floors and; residue from
maintenance activities. However, for the reasons
discussed below, dust is not expected to be a factor
in equipment qualification.

1. Plant Ventilation

All major ventilation units supplying the plant
with outside air have two filters in series to
insure the cleanliness of the air. The first, or
low efficiency, filter has a minimum rating of
55% removal and the second, high efficiency,
filter has a rating of 80-85% efficiency.
Certain HUAC units such as the reactor building
ventilation system (RBVUS) have a higher rated
first filter for additional air cleanliness. The
ducting for these systems is arranged in such a
manner that the recirculated air is mixed with
the outside air before the HVUAC filters. This
will guard against any contamination from
compartments where dust may exist. The pressure
drop across the filters is monitored by pressure
differential indicators so that the filters may
be replaced to ensure that the air quality will
not be degraded.

13
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2. Concrete Coatings

In general, areas containing equipment that may
be sensitive to dust, such as electrical
switchgear, will have the floors coated with a
sealing medium. Surfaces that are not coated in
the above manner but are subject to radiological
contamination are coated with a material
intended to ease the decontamination process
which will also minimize dust generation.

B Housekeeping

Housekeeping, cleanliness, and fire protection
administrative procedures will prevent the
accumulation of debris during normal operation
and subsequent maintenance.

4. Equipment Maintenance

The equipment suppliers of equipment known to be
sensitive to dust shall be requested to provide
cleaning and maintenance procedures to prevent
dust accumulation.

Non-Seismic vibration

Individual equipment vibration is not anticipated to
be a condition affecting other equipment
qualification. Piping or equipment in the plant is
supported so that any vibration originating at
rotating equipment is restricted by the supports. Any
vibration that is identified during startup testing
or operation will be considered at that time and the
necessary corrective measures will be taken. A
separate program will be Jeveloped for addressing and
analyzing the non-seismic vibrations on a case by
case basis for those cases where there are no
corrective measures available.

14
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Loss of HVUAC

All areas containing safety-related equipment with
the exception of the diesel generator electrical
switchgear, battery and remote shutdown panel rooms,
are supplied by redundant HUAC systems. (Redundancy
is achieved through availability of extra equipment
train.) Loss of a HUAC system is assumed to occur
once per year for 24 hours per occurrence.

Loss-of -Offsite-Power (LOP)

Loss-of -offsite power will occur when all power on
the offsite power distribution system is lost. This
occurrence will cause the diesel generators to start
and supply power to those systems that are
safety-related and a small number of non-safety
related systems. The conditions described in the
abnormal conditions section of Table 6 will occur
during this time. A LOP is conservatively assumed to
occur four (4) times during the 40 year plant life
for 12 hours per occurrence.

REACTOR BUILDING ENVIRONMENT

Outside Primary Containment/Inside Reactor Building

1. Normal Conditions

a. Normal conditions are listed below:
Temperature Pressure Humidity
(degrees F)  (inch WG) = _ (%)
Maximum 115 1.9 90
Average varies -0.25% 40
Minimum 40 -0.25 20

The above conditions are for the general reactor
building environment. The minimum temperature of
80°F is both for shutdown and operating
conditions. The 115°F temperature also envelopes
the conditions existing during equipment
testing. The area specific conditions, including
maximum radiation dose rates and total
integrated doses are shown in Table 6.

15
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b. Rooms which have the potential of spreading
radioactive material (air, vapor, etc.) to
adjacent rooms with lower concentrations of
radioactivity will be kept at slightly
negative pressures to prevent contamination
of adjacent areas. The pressure range for
these rooms is -0.1 to -0.25 inch WG.

Abnormal Conditions

The anticipated events leading to abnormal
conditions are listed in Table 1.

The abnormal conditions existing at the various
loc;ttons in the reactor building are shown in
Table 6.

Temperature  Pressuyre = Humidity
Varies atmospheric 100% maximum
20% minimum

The specific temperatures are listed in Table 6.
DBE Conditions

Safety related systems that are required to
operate following a design basis event (DBE)
shall be capable of operating in the conditions
associated with that event and after perforning
its function, shall not fail in a way that would
jeopardize a safety function. DBE conditions can
be grouped into two categories, bulk
environmental conditions and local steam
conditions which are described below.

a. Bulk Atmosphere Condition

This DBE atmospheric condition is
experienced uniformly throughout the entire
building excluding those rooms containing
high energy line breaks. Equipment needed
for safety related system operation, such
as pumps, valves, motors, wiring, controls
and instrumentation, as a minimum
requirement shall be capable of operatior
for the required duration and subsequently

16



0086H

10855-D7.5, Rev. 2

shall remain in a safe condition, when
subjected to an accident environment of
148°F at 100% relative humidity for 30
minutes and 148°F and 95% relative humidity
for the remainder of the 100 days. Operator
action accounts for the decrease in the
relative humidity after 30 minutes.

Local Steam Conditions

This atmospheric condition is experienced
locally for a pipe break inside a room or
in the path that steam takes in escaping
from the room. Temperatures in these areas
will be much higher than the bulk
atmospheric conditions experienced
uniformly throughout the plant,.

Under this condition, safety related system
equipment shall be capable of functioning
for the required duration and shall
subsequently remain in a safe condition
when subjected to the local (proximity to
break) steam environmental conditions if
the equipment is:

(1) Required to detect a failure;

(2) Required to perform and/or maintain
isolation function;

(3) Required to perform a water line
isolation function and could be
subjected to the steam environment,
such as electrical cable or valve
operator;

(4) Required for llf.t{ related system
operation, and is located so a failure
in some other system expbses the
safety related system equipment to the
local accident environment.

(5) Required to track the post accident
environment conditions, such as
pressure, temperature, and radiation
monitors.

17
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(6) Required to control the environmental
consequences of the failure.

The local steam environment from a steam
line break can have higher localized room
temperatures and pressures as shown in
Table 6. The maximum temperatures and
pressures shown in Table 6 as X-30 minutes
represent a temperature or pressure of X
for 30 minutes with a temperature of 148°F
and pressure of O psig for the remainder of
the 100 day DBE, one exception is in torus
compartment area. Temperatures may be
either 302°F for 30 minutes, or 175°F for 9
days. 148°F would always follow for the
remainder of the 100 days. Max relative
humidity of 100% has a duration of 6 hours
to account for the time to complete vessel
depressurization.

The worst DBE conditions must be used to
qualify walls, isolation dampers, and
isolation valves which are located in these
areas. Nonsafety-related equipment is not
expected to function,

Radiation Conditions
The radiation conditions existing inside

the reactor building for a DBE are
presented in Table 6.

8. Inside Drywell

1.

Normal Conditions

Temperature, Pressure and Humidity
Conditions

Temperature Pressure Humidity
~fpsiq) (%)
Maximum 150 2.0 90
Average 135 0 50
Minimum 40 (not -0.5 20
operating)

60 (operating)
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b. Radiation Conditions (outside Bioshield)

Total integrated gamma plus neutron dose:
2.5 x 107 rads/80 yr. (4.2 x 108 rads JZQS
for neutrons).

Total integrated neutron fluence: 4.2 x
1018 neutrons/cm? for 40 years
(21.0 MeV)

2. Abnormal Conditions

a. Temperature, Pressure and Humidity
Conditions

The temperature and pressures in the
drywell resulting from a loss of offsite
power (LOP) event are shown in Figures 6
and 7. The humidity will be in the range of
20 to 90%.

b. Radiation Conditions

The radiation exposure does not increase
above the normal operating levels during
LOP event.

3. DBE Conditions

a. Temperature, Pressire, and Humidity
Conditions are provided in table 5.

These environmental conditions are based on
a combination of DBE's to ensure
conservative bounding values. The 100%
Relative Humidity for 100 days 1is also
conservative, and encompasses that
environment produced by contninnont spray
actuation.

b. The primary containment post-LOCA total
integrated doses (TID) and dose rates are
provided in Table 4.

Both gamma and beta doses were calculated

for the primary containment. The doses were
calculated by assuming that 100% of the

O086H 19
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core noble gas inventory, and 50% of the
core halogen inventory are initially
released to the drywell atmosphere in
accordance with NUREG-0588. The
time-dependent and location-dependent
distritution of the radioactivity is then
calculated mechanistically using the
methodology described in NUREG-0588, Rev.
1, Section 1.4 and Appendix D.

The beta doses and dose rates were
calculated assuming a semi-infinite cloud
geometry. For most components, the beta
doses in Table 6 can be reduced by
performing a detailed study which accounts
for the actual geometry and thickness of
the component. In addition (See Reference
S§), the beta contribution may be reduced or
neglected provided:

s The material of interest is enclosed
in a hermetically sealed enclosure
with a thickness equivalent to at
Teast 70 mils of material with a
ge~sity of one, or

i1. The convonent will not be affected by
changes within a distance equivalent
to 70 mils of its surface with unit
density material.

1141. For materials enclosed in a housin!
the beta plateout dose can generally
be neglected.

In all cases the supplier shall justify any beta
reduction factor used in equipment
qualification.

Section VI.B and Tables 3, 4 and 5 are to be
used for specifying the conditions to be used in
equipment qualification for the primary
containment. Fioures 1 and 2 are a generic set
of conditions which envelope the environmental
conditions in a BWR drywell. The design
conditions, other than the radiation
environment, for coatings are based on a small

20
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reactor coolant pressure boundary (RCPB) line
break in the drywell which does not immediately
depressurize the reactor pressure vessel (RPV).
Both drywell spray trains sprl!iﬂg 75°F water
with 100% efficiency into a drywell purged of
air is conservatively assumed. These conditions
are more severe than a DBE because the coating
is subjected to a longer time at temperature and
pressure followed by a high depressurization
rate. The radiation environment to which
coatings are to be qualified are those in Tables
4.

Inside Torus (Wetwell)

Normal Conditions

a. Temperature, Pressure and Humidity.
T (°F) P _(psig) (%)

Max imum 150 +2.0 90
Average 100 varies varies

Minimum 40 -0.% 20

b. Radiation Conditions

Total integrated gamma dose:
3.5 x 10?7 rads (40y) JA

Abnormal Conditions

'y The abnormal conditions for the torus areas
will be enveloped by the temperature and
pressure functions shown in Figures 6 and
7. Mumidity range will be same as under
normal conditions.

b. Radiation Conditions

The radiation exposures will nct increase
above the normal operating levels.
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DBE Conditions

.. Figures 8 and 9 show the temperature and
pressures inside the torus (wetwell)
following a LOCA. MWumidity will be 100% for
100 days following the DBE.

b. Radiation Conditions

For the 180 days following the DBE the
total integrated doses are:

6.3 x 10 rads (Gamma)
3.5 x 10° rads (feta) ]A

AUXILIARY BUILDING ENVIRONMENT

A. Radwaste Areas

1.

Normal Conditions

During normal conditions, the temperature in
most parts of the radwaste area will be between
40 and 115°F. The pressure in these areas will
be atmospheric and the humidity will be between
20 and 90%. These conditions are intended to
envelope the most severe normal operation
conditions in these areas. Specific conditions
may be less severe and are shown in Table 6.

Abnormal Conditions

The only abnormal condition directly and
noticeably affecting the radwaste areas of the
suxiliary building would be a loss of WUAC.
Temperatures could rise to a maximum of 120°F.
DBE Condition

A number of safety related components are
located at the lower elevations of the radwaste

areas. Also, the post-accident sampling station
is located in the radwaste areas.

Temperature, pressure and humidity conditions
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will not be significantly more severe than
during normal operation or abnormal events.
Radiaticn levels, however, will increase due to
direct radiation shine from the reactor building
and from airborne cloud activities.

Integrated DBE radiation doses for the general
radwaste areas are. Gamma 1.0 Rads/180d and Beta
20 Rads/180d. (due to environmental airborne
activities only) Radiation levels at the post
accident sampling station area will be higher.

Diesel Generator Areas

1

Normal Conditions

Temperatures will be maintained between 40 and
104°F, except the diesel generator and HaV
equipment rooms which will reach a maximum of
120°F. Certain other rooms such as battery
rooms will have more stringent temperature
requirements. Specific conditions may be found
in Table 6. The total integrated dose for 40
years is 180 rads.

Abnormal Conditions

The temperatures in the diesel generator area
will reach 120°F during diesel generator

operation. The pressure will be atmospheric but
may vary between 0.25 and -0.25 inch water and
the relative humidity will be between 20 and

90%. A minimum of 40°F may be reached if a loss
of heating occurs. CO3 injection will result in
& lower local temperature, however, no specific
temperature need be specified. Fire protection
equipment will be specified for this service

DBE Conditions

The conditions in the diesel generator area will
not be significantly more severe during a DBE
than during normal operation The DBE radiation
level in this area i3 due to the environmental
airborne doses, which will be 0.6 rad/180d for
gammas and 20 rads/180d for betas
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Service Areas

1.

Normal Conditions

The temperatures will be maintained between 68
and 80°F for personnel areas and 60 and 104°F
for equipment areas. The pressure in these areas
will be atmospheric and the relative humidity
will be between 20 and 90% The total
integrated, 40 year dose for these areas will be
180 rads and 880 rads for uncontrolled and
controlled areas respectively. Specific
conditions for these areas can be found in Table
6.

Abnormal Conditions

A minimum of 40°F may be reached if a loss of
heating occurs.

DBE Conditions

The DBE radiation level in this area is due to
the environmental airborne doses. They are 0.6
rad/180 days for gammas and 20 rads/180 days for
betas.

Control Area and Technical Support Center

1.

Normal Conditions

Temperature in the control room will be
maintained at 76°F 4#2°F, with the relative
humidity between 40 and 50%. The pressure will
always be higher than the surrounding areas. The
total integrated dose will be 1380 rads for 40
years.

Abnormal Conditions

The control room will maintain a temperature of
76°F 42°F during abnormal conditions. The
pressure and humidity ranges also will not
differ from those during normal operation. Other
locations in the control area will be maintained
at different temperatures depending on specific
services. These conditions are presented in
Table 6.
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DBE Conditions

The temperatures in the control room will be
maintained the same as those for normal
operation. The pressure will be positive to
guard against the possibility of inleakage of
airborne contamination. The radiation dose
resulting from the DBE will be less than 20.0
rads. Humidity ranges will not differ from those
during normal operation.

VIII. TURBINE BUILDING ENVIRONMENT

Normal Conditions

During normal operation, temperatures will be
maintained between 40 and 104°F, except in some of
the high radiation areas where a maximum of 120°F
will be maintained. Pressure will be 1" water gauge
maximum -0.1" water gauge minimum. Relative humidity
will be between 20 and 950%. These general conditions
are specified to envelope the mecst severe normal
operation conditions of any in the area. Specific
areas may have less severe conditions as identified
in Table 6. The tntal integrated doses for the
various areas in the turbine building are given in
Table 6.

Abnormal Conditions

The only safety-related components located inside the
turbine building are reactor protection system
switches on the main turbine and condenser. None of
the anticipated abnormal events listed in Table I
will create environmental conditions inside the
turbine building which could prevent the reactor
protection system from performing its safety
function.

DBE Conditions

The only safety-related components located inside the
turbine building are reactor protection system
switches on the main turbine and condenser. None of
the postulated design basis events listed in Table 2,
will create environmental conditions inside the
turbine building which could prevent the reactor
protection system from performing its safety
function.
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INTAKE STRUCTURE
A. Normal Conditions

During normal conditions, the temperature in the
intake structure (except fan rooms) will be between
40 and 104°F., During shutdown conditions, the
temperature will be maintained at 60°F or higher. The
pressure in this structur2 will be atmospheric and
the humidity is not controlled and will be the same
as ambient. The total radiation exposure for this
area will be 180 rads over the 40 year design life.
The room specific temperatures can be found in Table

6.

Abnormal Conditions

The abnormal conditions are shown in Table 6. The
pressure will be atmospheric and humidity will be
between 20 and 100%.

DBE Conditions

The temperatures, pressures and humidity will be the
same as for normal operating conditions. The
radiation doses in this area are negligible.

GENERAL BUILDING ENVIRONMENT

There are specifications which cover equipment locatel in
several areas and buildings throughout the plant. To avoid
assigning different environmental conditions for each
piece of equipment, a single set of conditions may be
assigned to cover all areas except the intake structure.
It should be noted that these conditions are specified to
envelope the most severe conditions and individual areas
may have less severe conditions. If necessary, a note will
be added in procurement documents stating that these
conditions will be used in qualification unless area
specific conditions are used.

A, Normal Conditions

Temperature Pressure Humidity
(degrees F) (inch WG) (%)

Maximum 120 1.0 90
Minimum 40 -0.25 5
(5° room 5423)
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Total integrated dose: 2.0 x 107 rads/40y
Abnormal Conditions
Temperature: 148°F (195°F room 4416)
Pressure: +1.0 inch WG to -0.25 inch WG
Humidity: 100%
DBE Conditions
Temperature: 340°F for 30 minutes
175°F from 30 minutes to 9 days
148°F from 9 days to 100 days

Pressure: 16.3 psig for 30 minutes
0 psig from 30 minutes to 100 days

Humidity: 100% for 6 hours
95% 6 hours to 100 days

DBE integrated dose:

Shine: 3 x 107 rads (180 days)
Airborne:
Gamma - 2.5 x 10% rads (180 days)
Beta - 1.1 x 106 rads (180 days)

Examples of areas outside the drywell that exceed
50 rads/hr or 2.0 x 10+7 rads/40 yrs are:

RWCU backwash receiver TK room,
RWCU phase separator room,
Spent fuel storage pool,

RWCU filter/demin cubicle,

Air ejector room

Waste sludge separator room
Primary recombiner cells

Of fgas holdup delay pipe chase
Drum storage hayloft

27
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Table 6 shall be used to detcrmine the exceptions to

the above conditions. The above conditions shall not

be used for equipment which will only be placed in a

single location. A sample environmental data sheet to
be used with each specification is shown in Ficures 3
and 4.

GENERAL CRITERIA, STANDARDS AND GUIDES

The following IEEE Standards, NRC documents, and Hope
Creek project specifications are to be referred to as
applicable for environmental qualification of
equipment. However, it is not to be considered all
inclusive.

1. JEEE Std 278, dated 1967 Guide to Classifying
Electrical Materials
Exposed to Neutron
and Gamma Radiation

¥, 1EEE Std 317, dated 1976 Electrical Penetration
Assemblies in Contain
ment Structures

- 1EEE Std 323, dated 1971 Standard for Qualifying
Class IE Equipment for
Nuclear Power Stations

4. IEEE Std 334, dated 19784 Type Test of Continuous
Duty Class I Motors

5. IEEE Std 382, dated 1972 Type Test of Class I
Electric Valve Operators

6. 1EEE Std 383, dated 1974 Class IE Electric Cables,
Field Splices, and
Connections

p Hope Creek Specifi- Environmental Qualifi
cation 10855-G-013(Q) cation of Safety
Related Equipment

8. Regulatory Guide 1.89, Qualification of Class

November 1974, Rev. 0 IE Equipment for
Nuclear Power Plants

28
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9. NUREG 0588 Interim Staff Position
on Environmental
Qualification of Safety
Related Electrical
Equipment

Ducts and dampers used for ventilation are subjected
to different environmental conditions:

3. Normal conditions inside and outside the ducts
and

- Conditions inside and outside the ducts for a
DBE.

In order for the manufacturer to properly qualify the
equipment to the most stringent conditions all of the
above information must be given on a data sheet shown
in Figure &,

All reactor building isolation valves must be bubble
tight for a negative pressure of 0.25 inch WG.

REFERENCES

GE Documents 22A2928, Revision 2, "BWR Equipment
Environmental Interface Data".

GE Document NEDO-10698 "Environmental Qualification
of Class I Control and Instrumentation Equipment".

Bechtel Design Guide N2.2.2 "Pressure and Temperature
Conditions for Environmental Qualifications of
Coatings Inside BWR Containments with a Ceneric Set
of Conditions for both BWRs and PWRs".

Hope Creek Design Criteria 10855 D2.2, "Design
Criteria for Reactor Building".

Hope Creek Design Criteria 10855-D3.47 "Turbine
Building Heating, Ventilating, and Cooling Systems
(HAVC) ™.

Hope Creek Design Criteria 10855-D3.48, "Reactor
Building HVAC".
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Hope Creek Design Criteria 10855-D3.48A, "Technical
Support Center HUAC".

Hope Creek Design Criteria 10855-D3.49, "Drywell
Cooler System".

Hope Creek Design Criteria 10855-D3.50, "Auxiliary
Building Control Area HVAC".

Hope Creek Design Criteria 10855-D3.51, "Auxiliary
Building Diesel Generator HVAC".

Hope Creek Design Criteria 10855-D3.52, "Auxiliary
Building Radwaste Areas HUAC".

Hope Creek Design Criteria 10855-D3.53, "Auxiliary
Building Service Area HUVAC",

Hope Creek Design Criteria 10855-D3.54,
"administrative and Miscellaneous Areas HUAC".

Hope Creek Design Criteria 10855-D3.57A, "Service
water Intake Structure and Miscellaneous Yard
Buildings HVAC".

Nuclear Regulatory Commission Regulatory Guide 1.3
"assumptions Used for Evaluating the Potential
Radiological Consequences of a Less-of-Coolant
Accident in a Boiling Water Reactor”.

Nuclear Regulatory Commission Regulatory Guide 1.76
"Design Basis Tornado for Nuclear Power Plants".

Nuclear Regulatory Commission Regulatory Guide 1.117
“"Tornado Design Classification”.

NRC Bulletin No. 79-01B, "Guidelines for Evaluating

Environmental Qualification of Class IE Electrical
Equipment in Operating Reactors.," January 14, 1980.

30

2



0086H

10855-D7.5, Rev.

Table 1

Anticipated Abnormal Events

Inadvertent Closure of MSIV
Inadvertent Closure of All MSIVs
Pressure Regulator Fails Open

Loss of Aux. Transf. (Loss of Power)
Loss of Grid Conn. (Loss of Power)
Grid Tie-Line Disturb. & Recov.

Loss of Condenser Vacuum

Turbine Trip without Bypass

Turbine Trip with Bypass

Gerierator Load Reject w/o Bypass
Generator Load Reject w/Bypass
Single SRV Opens-Depressurize (SORV)
Trip of both Recirc. Pumps
Recirculation Failure Decrease Flow
Recirculation Failure Increase Flow
Feedwater (FW) Controller Fails-Max. Demand
Loss of Rll FW Flow

Loss of FW Heaters-Auto

Loss of FW Heaters-Manual

Trip One FW Pump & Recovery

Wworst in Sequence Rod Error

31



0086H

10855-D7.5, Rev.

Table 1 cont.

Instrument Ranging Error

Rod Withdrawn Erro> at Power

Inadvertent (or manual) Scram

Inadvertent HPCI Injection
Table 1 (Cont'd)

Inadvertent RCIC Injection

Loss of HVAC in Steam Tunnel

Loss
Loss
Loss

Loss

of HVAC in
of HVAC in
of HUAC in

of HVUAC in

Drywell

Aux. Building
Reactor Building
Turbine Building

32
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Table 2

fostulated Design Basis Events

Small High Energy (H.E.) Pipe Break in Drywell

Small H.E. Line
Outside Drywell

Large H.E. Pipe
Large H.E. Pipe

Large H.E. Pipe

Pipe Break in Reactor Building (R.B.)

Break in Drywell
Break in R.B. Outside Drywell
Break in Outside R.B.

Open Recirc Valve in Cold Loop (Reverse Flow)

Start Recirc Pump in Cold Loop (Forward Flow)

Seizure of Recirc Pump

Inadvertent LPCS Injection

Inadvertent ADS-Depressurize

Worst ATWS-MSIV Closure No Scram, Two Pump Trip

Control Rod Accident (Drop)

Reactor Overpressure Backup Scram

Reactor Drain Shutoff

Improper Shutdown of Plant (RHR Suct thru S/RV

and Supp Pool)

Improper Startup of Plant Hot RWCU

Fuel Handling Accident

Tornado
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Deaiqn Ranle Event Fnvironmental Conditions

inside Primary Centalnment

Condit ion

Component

Core spray injection
check valve

LPCI-RHR Injection
check valve,

Reactor shutdown
conling suct ion

valve includim
operator and cahle,
Reliefl valve

including operator

and c*,..

Vessel level Indlcator
Structural components
{e.9., loop restraints,
vessel skirt, etc.)

Temperature
Preasure

Rel. humidity
Puration (1)

Jq0'r

-2 to 62 psig
100 percent
45 meconds

Je0'r

~% to 35 pnla
100 percent

3 hours

J20°r

-2 to )5 psig
100 percent
6 hours

250°r
0 to 25 psig
100 pecrcent
1 day

00°Fr

0 to 20 psnig
100 percent
100 days

Pesdwater Check
Velves,

neCl steam line
innlation valve
including operator
.M cd"'.

RCIC steam line
irolation valve
including operator
and cahle,

Reactor Water Clean~-
up suction valve
including operator
and cahle,

Reactor water

nample line valve
inclnding operator
and canle,

Lines 2 inches and .
amaller (isolation .
Valves, Operatorn,
Cabling),

Cahles to intermedlate
cange monitorn and

power ramqe monltor
Reactor vessel

head spray lIsolation
valve includim

operator and cable

Temperature
Pressure

Rel. humidity
Duration

J40°r

-2 to 62 peslg
100 percent
45 seconds

J40°r

-2 to 35 pslg

100 percent
3 hours

J20°r

-2 tn 35 pslg

100 percent
& hours

K33/8
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Table ) (Cont'd)

Design Rasis Event Environmental Conditions

Innide Primary Contalnment

Condit lon Component
3 Main steam isolation Tempecrature Je0°'r Jeo'r
valves includim Pressure ~2 to 62 palg -2 to JS pslg
operator and cable, Rel. humidity 100 percent 100 percent
Main steam drailn Duration 45 seconds 1 hour
isolatjon valves
including operator
“and cable,
Standby liquid
control injection
check valve
412)  mecirculation valves Temperature j0°'r J0°r j320°r
(maln valves, hypass Pressure -2 to 62 psig =2 to )% psig ~-2 to IS pelg
valves, squallizer Rel. humidity 100 percent 100 percent 100 percent
valve) Including Duration 45 seconds 3 hours 4.5 hours

operatoras and cshles,
Reactor Protection
System

Neutron Mcnitoring
Systenm
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Denjan Banln Fvent Enviionmontal Conditlonn

Inalde Primacy Contalnment

Conditiun Compnnent Valvea not requiced to be operable but must not fall to open under

the following conditions

200°r

-2 to 20 panlg
190 peccent
100 days

250°r

-2 to 25 pnig
100 percent

| dey

S Peedwater cvheck
valve, HPCT and
steam line Isloation
valvern i(ncluding
operators and cables,
Recicrculation valves
(main valves hypasn
valves, equalizer
valves), incluidim
operators and cahles,
Reactor veanel head
apray lsolation
valve Including
onecrator and cable,
Reactor water clran-
up suction valves
including operator
and cable,

Reactor water nample
line valvern includimg
ojmralor and cable,
Lines 2 Inches and
amal ler (isolation
valves, operators,
cabling)

Temperature
Pressure

Rel. humidity
Duration

Main steam isolation

'l"enperluxo

Preasure
Rel. humidity
Duration

vaiven iIncluding
operator and cahle,
Main steam Arain
inmolat ion val ven
including operator
and cable,

Standby liquid
control Injection .
check valve )

J40°r

=2 to 1% psiq
100 percent

3 hours

J20°r

=2 to 35 psig
100 percent

6 hours

250°r

-2 to 25 psig
100 peccent

1 day

200°r

-2 to 20 p=ailq
100 percent
100 days

Durations shown are termination times measuced from the Initliation of the postulated

acclident, l.eo, Conditinn 1, the 3 hour duration in the period from 45 seconds through
3 hours, the one day duration ls the pecriod from 6 hours through | day (24 hours).

(2)

For the recirculation valves to perfnrm thelir safety function they must clome following

8 recicculation line break, no that the core flnoding can he cacried out in the requiced

time. Por this safety requicrement the enviconmental conditlions will not excerd J10°F at
62 pslq for 1/2 hour. The specifled conditions In (4) sbove are to enable a normal vessel
shutdown cooling procedure during 8 steam leak.

36



10855-D7.5, Rev. 2

Table 3 (Cont'd)

The following is a compilation of basic DBE environmental
pressures and temperatures together with the time durations
expected. The full spectrum of simultaneous environment
possibilities is not presented in a series of curves, but rather
as an exposition of the boundaries within which designated
equipment must operate at discrete times during the cycles/modes
of the reactor's operation.

Temperatures

340°F Upper boundary on maximum superheat
temperature for a steam leak with the
reactor vessel at 400 - 500 psi,
containment at 50 psia

320°F Maximum superheat temperature during
shutdown cooling line flush after
reactor has been depressurized to
150 psia

250°F Maximum long term temperature in the
containment during the first day
following a postulated Design Basis
Event

200°F Extended long term temperature in the
containment following a postulated
Design fasis Event

Pressures

-2 psig Assumed minimum pressure of the
primary containment

+62 psig Positive design pressure of the
primary containment

35 psig The containment pressure corresponding

to all the non-condensibles initially
in the drywell being transferred to
wetwell

37
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25 psig

20 psig

ur ons

45 seconds

1 hour

3 hours

4.5 hours

6 hours
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Table 3 (Cont'd)

Upper boundary on long term pressure
response up to one day following a
postulated Design Basis Event

Upper boundary on extended long term
pressure at one day and longer following a
postulated Design Pasis Event

Conservative time duration to cover peak
containment pressure

Conservative time duration during which
valves that must isolate automatically on
low Reactor Pressure Vessel pressure or
high drywell pressure, must be operable

Cocnservative duration of time to
dejressurize the Reactor Pressure Vessel at
a rate not exceeding 100 degrees/hour, down
to 150 psia

Conservative time at which shutdown cooling
system flush is complete. Normal shutdown
cooling necessitates closure of
recirculation line valves.

Conservative duration of time to complete
vessel depressurization to approximate
containment pressure. This time includes
Reactor Pressure Vessel depressurization to
150 psia not exceeding a rate of 100°F per
hour, flushing of system and
depressurization to approximate containment
pressure.
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Radiation Conditions Inside Primary Containment

Table 4

kadiation | Operating Dose | Design Basis Event Integrated Dose (1,2.5)
Au.(ug.s) Type Rate (1) Type | Dose Rate(l,3) | Nocrmal DBE
Drywell, Inside GCamma 2.3 x 104 LOCA 0.1 x 109
Vessel Shield Neutron ¥.8 x 103 SEE NOTE 6 3.1 x 10% | see wore
Beta {4) eonee
Outside Vessel Shield 1
Zone 1 GCamma z.1 x 10 LOCA 7.4 x 106
Above Core Neutron 3.0 SEE HOTE 6 1.1 x 10° | see nore
Beta 4
Zone 2 Gamma 59 LOCA 2.1 x 107
Core Region Heutron 12 SEE NOTE 6 4.2 x 108 | see note
Beta (4) cocns
tone 3 GCamma EY) LOCA 1.9 = xo’
Under Vessel lieutron 12 SEE MOTE & 4.2 x 10°% | see wore
Beta i4) coces
Zone 4 Camma 44 LOCA 1.5 x 107
Near Recirc. Neutron Q6 SEE NOTE & 2.1 x 105 | see wore
Beta 4 ————
ione $ Gamma 15 LOCA $.3 x 106
> 15 ft. Recirc. | Neutron 1.1 SEE NOTE 6 3.9 x 10° | see wore
Beta (4) —————
at
2one 6 Gamma 1.0 (mote ®) | yoca | S.1 x 104 «8 he| 3.5 x 10° | 6.3 x 206
Torus Neutron 0.1 ———— 3.5 = 104 | —eeee
Beta (4 1.5 = 10% ac ———— 3.5 x 108
48 hr
1. The unit of dose rate is Rads/Fr. The units S. Gamma, beta, and neutron radiation shall all
of dose is rads. be considered for equipment qualification
inside the drywell.
2. Normal integrated dose is calculated for a
period of 40 years. 6. Gamma 1.9 x 107 (airborne)
1.9 x 10% (platecut at 1 hr)
3. DBE dose rate is the dose rate immediately
following the DBE except otherwise specified. Beta 1.1 x 10® (airborne)
1.1 x 107 (plateout at 1 hr)
4. The beta dose is not significant compared to
others during normal operation. 7. Gamma 2.6 x 107 (airborne)
3.4 x 10% (plateocut)
Beta 9.5 x 108 (airborne)
X9/19 6.7 x 108 (plateocut)
8. 20° away from 28" recirc. line

1A



Table 5

10855-D7.5, Rev.

Environmental Conditions Inside Primary Containment
for the Design Basis Event

Time

0 - 20 sec
20 sec - 5 min

.5 min - 3 hr

3 -6 hr

6 - 28 hr

1 - 4 days

4 - 180 days

O087H

Temperature

(Degrees F)

340
340
340
320
250
200
200

Drywell

40

Pressure
(psiqg)
0 - 62
62
40
40
25
25
10

Humidity
e i
100
100
100
120
100
100
100

2
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Table 6

Normal and Maximum Plant Environmental Conditions

INDEX
Reactor Building Pages 42 - 50
Turbine Building Pages 51 - 58
Auxiliary Building Pages 59 - 79
Intake Structures Page 80
. Notes Page 81
41

O0B7H
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TABLE &
NURMAL AND MAXIMUM PLANT £V IRONSENTAL CONDITIONS Page | of 0
BeTITONS e RENORRAL TORDTTTONS DN TONDTYTONS ™ .
s e 5 YT =
DESCRIPTION & ENVINON-  MAX/MIN 19 ) WMIDITY  RATE DOSE (Ps16) (%) Y TY (Ps16) (%) 01Ty VOSE RATE SHinE 00SE
ROOW WPt R MENT(1)* (Wg)  TEST/MAK/AVE/MIN MAX/MIR (RAD/MK)  (mAD) (2) MAX/MIR {3) (3) (3) (RAD/WR)(5,7) (RAD) (8,9)
REACTOR BUILDING
EL. 54 FT.
Core Spray E o/-.2% 110/78/68/ 40 $0/20 0.01 3.563 ATH 1} ] 100/20 ATH 148 100-30 min. 1.16% EERY
Punp Rooms (s)
alls,
4108, 4lis
Wil Pump - o/-.2% 107/83/72/90 90/ 20 2.5 9.163 ATH 110 100/20 2.9-0 win. 300-30 min.  100-6 hrs  9.864 F 1
Room 4111 (e) (s) (s) at 24wy
"R Pump B o/-.2% 111/84/73/%0 90/20 10.0 3.564 ATM 1n2 100/20 ATH 1s 100-30 min. 1.1€5 *e
Rooms 4114, Q107 (s)
"R Pump & M - o/-.2% 111/79/69/%0 90/20 10.0 3.564 ATH m 100/20 ATH 1ms 100-30 ain. 1.6E$ Sk
Roams 4109, 411} (s)
RCIC Pump " o/-.2% 108/ 79/69/60 90/20 .5 $.163 ATH n2 100/20 1.5-30 min. 200-30 win.  100-6 wrs  5.664 F. 1)
Rooa 4110 (e) s (s) o 24 Wy
Elect. Equipment - o-.2% 1412182/ /20 0.002% 8.882 ATH 108 100/20 ATR n 100-30 min. 7.86-1 0
koom 4112, €108 ()
/DRy u o/-.2% -185/74/40 %0/20 0.21 7.464 ATH 116 100/20 ATH a8 160-30 min. 1.165 “o
Room 4106 (4) (s)
Torus water - o-.25 1113104/ %0 %0/20 0.01% $.2563 AT 142 100/20 ATH 148 160-30 min. $.9€2 24
Filter Pump (§)
Room 4101
Stair Vestidbule “ 0/-.25  -/104/-/40 90/20 0.002% 8.862 - . . AT 174 100-30 min. 1.2¢1 “2
4103, Q117 (s)
Torus Compaertment [ ow-.25 e/l 90/20 0.100 3.5€4 ATH 108 100/20 1.1-30 min, 302-30 min.  J00-6 hrs  2.95 F 1
4402 (¢) or 175-9 deyn (s)
148 thereafter
CHm/ DRy Pump Bl o/-.25  -/85/74/% 90/20 0.21 7.464 ATM 16 100/20 ATH 148 100-30 =in. 2.6£0 i
Room 4115 (s)
Core Spray " o/-.2% 110/78/65/40 ' . ATH
78/ 90/20 0.01 3.563 ATH 1m 100/ 20 15 w‘.;r ain. 1165 L {3
4104 A
*for Notes see page 81.
TI0u1 75801 ¥ %



10655-0.7.5, Rev.

TABLE 6 (Comt'q)
NORMAL AND MAXIMUM PLANT ENYIROWSENTAL CONDLTIONS Page 2 of @0
“HORRAL DPERRTTNG CORDTTTONS — KENORRAL TONDTTTONS
DESCRIPT IOM & ENVIRON-  WAX/MIN mNIDITY  RATE 00SE (Psi6) (%) mmioiTY PSIG) (%) WEIDITY DOSE RATE SHint DOSE
__ROOW maeiR wNT (1) (wg) anm WAX/MIN (RAD/MR) (RAD)(2) RAL/MIN 3) (3) (3 RAD/WR) (5.7 RAD) (8
REACTOR BUILDING
EL. 77 FT,
RACS Pump “ o/-.2% -193/82/%0 %0/20 0.002% 8.862 AT 12¢ 100/20 ATH 148 100-30 min. 3.0(0 »*1
Room, 4209 ()
RACS WX Room u o/-.2% -193/82/%0 90/20 0.002% 8.862 ATH 124 100/20 Al 148 117-,3 sla. 3.000 x)
LHT 6
kMR NI xoom " o/-.2% 111/79/6%/%0 90/20 10.0 1.564 ATR 1 100/20 ATR 14 100-30 min. 1.165 ll]
4208, 4214 s) A
Safeguard Inst. ~ o/-.2% -182/10/87 90/20 0.002% 8.862 ATR 1s 100/20 ATR 148 100-30 min. 3.060 x
Room 4210, 4219 ()
motor Comtrol N o/- 2% ~171/ 70157 90/ 20 0.002% 8.862 ATH 109 100/20 ATH 148 100-30 min. 3.060 ¢ b 1}
Center 4215 (s)
Rotor Comtrol A L %0/20 000235 w2  Am 8 low At 128 100-30 wtn. 2.31 2]
Center 4201 (s) ot 36 howrs A
Motor Comtrel - o/-.2% -116/67/%0 %0/20 0.002% 8.882 ATH 107 100/20 ATn 148 10U-30 min. 2.160 %1
Center 4218 (s)
R0 Pump Rl o/-.2% -197/86/40 90/20 0.002% 8.862 ATH % 100/20 ATH 148 100-30 min. 3.460 x2
Roos 4202 (s) at 36 howrs
z;m' - 0/-.2% -/82/11/%0 %0/20 0.002% 8.862 ATRH 1o 100/20 ATH 148 lu‘b-n eln. 1.164 s
6)
Vestibule 4204 - 0/-.2% -/104/-/80 90/20 0.01% $.363 ATH 108 100/20 l.:-n ®in. 302-30 min.  100-6 hrs  3.060 )
4) (s) ()
:::;nt @207, Ll /-.2% ~/104/-/80 /20 0.002% 8.882 - - - AT 148 100-30 win. 3.000 k 3]
(s)
:;:uulo a2ue, " o-.2% 111/79/69/40 90/20 0.01% 5.363 ATH 11} 100/20 ATR 148 lu-'. wuin. 3.000 *1
2 (%
Motor Control B o/-.2% 172/ 70157 90/20 0.002% 8.862 ATH 109 100/20 ATH 148 100-30 min. 2 .41 {131
Center 4205 (s)
Corr Vdor - o/-.2% -/82/71/40 /20 0.002% 8.862 ATM 110 100/20 ATH 148 m;,n ain. 2.160 1
@1 (
Vestioule -~ o/-.2% -/104/ - /40 90/20 0.01% 5.363 ATH 108 100/20 1.1-30 min,  302-30 min. 100-6 hrs  2.160 %
Q@ (4 (£)] (s)
T1001758-01v - 43 -
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TABLE 6 (Cont'q)
NORMAL AND MAXIMUM PLANT £NVIROMSENTAL CONDITIONS Page ) of W0

—n‘m “ NENORRAL TORDTTTONS N TOROTTTONS
"om- ™ RATE DOSE  (PSIG) (%)  mwoITY 516) %)  sDITY DOSE MATE SWIRE DOSE
104
-y u';.'t.:‘ '::uu ?"-."". . mt& e (MAD/vR)  (mAD)(2) nAL/NIN 3 ln (3) (RAD/R)($,7) — (wAD) (8,9

REACTOR BUILDING

EL. 102 FT.

Stean Tunne! [ o/-.2% -197/86/66 %0/20 10.0 3.366 ATH 129 100/20 16.3-30 min. 315-30 min.,  100-6 hes  1.9€7 b 3

a1 (L)) (s) (s)

North Pipe Chase - o-.2% -/10)/94/40 90/20 0.71% 2.56% ATH 129 100/ 20 L1-30 min. 302-30 @in.  100-6 hes 1,165 e

“» (4) (s) ()

South Pipe Chase - o-.2% -/91/81/7%0 90/20 1.0 1.366 ATM 119 100/ 20 L1-30 ain. 296-30 min.  100-6 hes  1.165 “wa

a2 (0] (s) (s)

WOl Pipe Chase - ow-.25 -IT1/82/% %0/20 2.8 9.163 ATH 108 100/ 20 3.2-0 wia. 302-30 win.  100-6 hrs  7.764 e

©wn (q) (s) () 24 s
RCIC Pipe Chase “ o-.2% -11/82/4 %0/20 1.5 6.56) ATH 10% 100/20 L1-20win. 300-30 win.  100-6 hrs  3.564 ¢ “*e

L3It} (4) (s) (s) 24 s
Personne | - o/-.28 -192/82/68 %0/20 0.002% 8.862 AT 18 100/20 ATw 148 100-30 min. 1.1€0 x2

b Equipment Access (6)

Ares 4322, 4331

Neutron " o/-.2% ~199/9%0/ 14 %0/20 2%0.0 1.166 ATH 118 100/20 ATW 148 100-30 min. 1.862 »2
Monitoring System ()

438

CRD Wydrawlic L o/-.2% -192/82/66 w/20 0.02 7.663 ATH 115 10u/20 ATH 148 100-30 ein. 8.452 B
“we (6) ot 36 hes

(RO Master Comtrol L] w-.25 ~/92/82/66 w/20 0.002% 8.862 ATw s 100/20 ATH . R 100-30 min. 9. 850 "2
Ares & Corridor (s)

a7, 9

I:t* Ares " w-.25 -/92/82/66 w0/20 0.002% 8.882 ATR 1S 100/20 ATm 148 .(-" win. 1.160 x2
a9an ]

fquipment Atr Lock " o-.25 -/104/-/%0 90/20 0.002% 8.862 - - - ATH 148 100-30 ate. 1.5¢-2 %1
4304, 4305, 431, (s)

Rotor (ontrol - o-.25 -/ %0/20 0.002% 8862 ATm 122 100/20 ATH 128 100-30 win, 1.56-1 S0
Center 4310 ) (6)

Motor (ontroi ~ w-.25 -185/14/%0 /20 0.002% 8.862 ATn s . 100/20 ATH 123 100-30 min. 4. 562 »x2
Center, 430} 0 (6)

SALS Pup & W

Room 4307, 4309 L] o-.2% -/N/8l /% 9%0/20 0.002% 8.882 Alm » 1w0/20 ATw 104 100-30 ain. 2761

uz]
(s)
11001 78-ulv .- A
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TASLE 6 (Comt 'd)
NORMAL AND WAXIMUM PLANT ENVIRUMMENTAL COMDITIONS Page § of 40
— WORRRL DPTWATTRC TONUTTTONS — NERORRAL TONDTTTONS — __DBF TORDTYTONS
1) ALY O WL WSt TNTTGNT PSS W YWt WSS T YW TR T TR
DESCRIPTION & EAVIRON-  WAX/MIN (%) MUNIOSTY RATE w0SE (?s16) (%)  mmipiTY (PS16) (%) miorny DOSE RATE SHINE 00SE

ROOM st 0 L) (wg)  TEST MAX/AVE/WIN  WAL/WIN _ (RAD/WR)) {Ra0)(2) MAL/WIN {3) (3) (3 (RAD/wR)(S,7) (RAD) (8,
REALTOR BUILDING

L. 132 F1.
WU Rec irc. v -2 -Fla/-1%0 %0/20 2o 1.166 - B - 1.3-30 sin. 299-30 sin. 100-8 s 1.5¢-2 Fo1)
Pump Room 4403, (4) (s) (%)
s
(Y Bachwash " o-.2% ~/104/-/80 0/20 %.0 1.168 - - - ATW 148 100-30 win. 1.5¢-2 %1
Pump Room 4408 (s)
(U Bachwash " o-.2% /1047 -1%0 W/ 20 1.1%2 .20 - - - ATR 148 100-30 min. 1.56-2 %1
Recirc. Tank 4407 (6)
Souta Pipe (hase -~ o-. -/104/- /%0 w0/ 0 "o 2.066 - - - 1.3-30 ein.  305-30 win. 100-6 wrs  4.86) At
b (0 (s) (6) ot 2% L
FRYS Recirc. &40, - w-.25 -/80/69/ %0 %0/20 0.002% 8.uk2 ATH 110 ov/20 ATn 148 100-30 min. 2,163 %6
(s) o v dann
Fuvs Recirc 441} " w-.2 -/80/6%9/ %0 %0/20 0.002% 8.8¢2 ATm 110 100/20 ATw les 100-30 min. 4 863 %s
(s)
fquipment Ares " o-.25 -/T6/65/ % 0/ 20 0.002% 8.862 ATm 10% 100/20
440 ATH 148 100-30 min. 1.56-2 %1
(%)
Corrigor 4404 - ow-.25 -/16/65/80 %0/20 0.002% 8.862 ATH 108 100/ 20
ATH 148 l.-‘l’oh. 1.86-2 2%\
]
Compressor & L] w-.2 -/1e/85/% %0/20 0.002% 8.882 ATw 10% 100/29
Elect. Equip. ATR 148 10U-30 @in. 4.7¢-2 ni
Ares 4408 (s) ot 10 days
Instrument Gas L] w-.2 -/8/el /% w0/ 20 J.002% 8.862 - - -
Compressor Rm. ATR 148 100-30 min. 2.060 X3
“i2, ) (s) ot 10 days
intrance to L] w-.25 -fu8/-/180 /20 0.002% 8.862 ATl 108 100/ 20
Sta. vent 4409 l.lib, win, I:;)h win, IQ-: :rs 2.062 (°3}
4 L
Central Alarm - 28/-.2% 7108/ T8/08 90/20 V. 0005 %2 ATm 1% 100/20
Stetron a4ls (150) . n - - =
Mon i Lor ing and L] 2525 <7104/ Teiee W/ 20 0.0005 %2 Alm 17 10w/ 20
Commun 1 ot 1on . - . - -

Area #4105 (Tw)

T1u01 7%e-uiy - 4 -
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olo55-0.7.5, Rev. &
Taslt & (Comti'g)

TRAGHAL Al MARIMUN PLANT LY L Tl Conul T TonS Poge 7 ot W
MM%“ " RENGAL TOAGTYTONS — BT TONDTTTONS
anlo RIS TR, RISS T T 5 oIT WSS w.
Wlalrlion & LAVIAUN- ma/min ™) malol 1Y wale st {PSin) ") ol iy (i) %) ity WSl WATL Sninf OuUSe

o x al (1 st u " /v ") (2) naL/AlN (3) {3y 13) (Reoswe)(s.7)  (mau)(s.v)
WALl sultulm

[ LLEAR
Lame a0 " w2 v siw w/ o LUNLT2Y u.ute - - - nin ien -0 e |.50-2 &«
etector arce s)
il
Lotk Lusuing " w-.25 fiei-iw N/ v.lv .54 - - . Alm it -5 etn 1. 5%8-2 Fed)
Ares soll is)
Lontsrment Fre- " W AL T ) v v.lv 1.504 - . - Aln les W0-30 win 4. 8t) hi
Purge Llcong . (v)
L
hotor Luwirgl " W ~foa/1e/ e w/ v vy v AT luy M/ 2v ald (1] -0 min 4. 93 Re
Center ssul (o) '
secont iner | Pust " W -Ioa/la/w /v 0.0y 8.6t ATw iy /o alm (K1} - min 4.3 o4
LUALA) sae, e (s)
Fuvy umits Sals, " w2 ~fo3/ 1 3% w/2v V.S 8.8tz Alm Tum ou/2u Alm 140 100-30 @8 2.16) e
-l i») 10 days
Lorr lowr sous - (RS L -1 /v [T 772N u.uy - . - aln [T u- 0 min 5. 56-] %)

i») o 3% s

ew bue) seuit " -2 JIk/ -t i/ v.lv 1.504 - - - alw lan -0 min  |.50-2 &l
“wlu is)
Levk Loaiing ares " W S/ -fey w o v.lv 1.5 - - - Alx lay - e ) S2-¢ al
wll ’ (v)
bdmae S on " WS AL TR W/ v [URT V.Y o.Mz - - - alm l4s Wo-20 mis ) .50-2 2t
Lhettromicy e (s)
—_y
Wenl tuel Puol wrve o w0 A T ™ w/ v vy LR ¥ - - - aim 1) Wo-n wn | .5t-2 al
LN (¢)
Botlue of Spent - - L1/ oiw 10 suhe .o le - - - - Iw I 1.5 -¢ al
foel roul sei¢
dent teel duui " - LA/ eSIw w sone L.ny - . - - Iw o 1.5% -2 ol
wole iy
Luvipment arce " W -flivii e w v [T P2 LN ¥3 aln i w/ v Ale lew - e 4wy i
[Py (»)

Tl /5 -ui v e



10855-0.7.5, Re

TABLE & (Comt'q)
NORMAL AND MAXIMUM PLART ENVIROWMENTAL CONDITIONS Page 8 of %0
" RORRAL DPTRATTRG TORDTYTONS " RENORRAL TOMDTYTONS

il ML T T e

DESCRIPTION & EWViRON-  MaX/miN (%) MNIDITY  RATE DOSE (Ps16) (%) MmIDITY PsiG) rn mIDITY DOSE RATE SHINE 005

ROOm wumwsi & MENT (1) (wg)  TEST/MAX/AVE/MIN MAL/WIN  (RAD/MR) (RAD (2) MAL/MIN 3) 3) {3 $.7 RAD.
flect. Access - o/-.2% -/104/-/%0 90/20 0.002% 8.862 ATR 122 100/20 ATH 148 100-30 min 1.5¢-2 %1
Area 4619 (s)
SUC Room 4608 - o/-.2% ~/el/on/n 90/20 0.002% 8.862 ATW 124 100/20 ATR 148 lﬂ-‘n”m 6.%-2 €0
"CU F/D Rm. - o-.2% ~/104/-/80 %0/20 7.%2 2.668 Alm 126 100/20 6.2-30 min. 222-30 win. 100-6 hrs  |.5€-2 %1
“2u, w21 (¢) s (s)
Fuel Pool Cooling - o-.2% -/100/93/ %0 u/20 0.1% §.364 ATR ne 100/ 20 ATH 148 100-30 win 1.56-2 %1
Pump Room (%)
“w25, e

]

Oryer Separator - o-.2% -/104/-/40 %0/20 0.002% 8.882 ATH 122 100/20 ATH 148 100-30 min 1.86-2 %1
Pool 462) (s)
Sottom of Uryer - o/-.2% -1118/-7% 100 10 3.26% ATH 122 100/20 ATH 148 100-30 min 1.85¢-2 %1
Seperator Poo! (s)
Fue)l Pool W = o-.2% -/100/9)/ % w/20 0.5 1.865% ATn 1 100/20 ATH 148 100-30 min 1.5¢-2 x1
Room 4627, 28 (6)
Isolation Valve . o/-.2% -/110/-740 %0/20 0.002% 8862 - - - ATm 148 W00-30 @l 4.7¢-2 %1
Room 4624 () ot 10 days
FRYS Recirc. " o/-.2% -183/73/% /20 0.002% 8862 ATH 108 100/ 20 ATH 148 100-30 min 2.16) %
Unit Moom 4614 4616 (s) ot 10 dayn
fuel Pool water " o-.2% -/104/91/40 /20 0.1% 5. 2664 ATH 122 100/ 20 ATH ie8 100-30 win 1.5¢-2 21
Suction Ares 4607 (s)
11001 758-01v - . .
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TABLE & (Cont'd) Page W of 0
WORMAL AND MAXIMUM PLANT WY IROMME NTAL CORDITI0mS

MOTES:

Environment for which equipment should be Qualified for:

® B-Nild- Defines an environment which, Suring or after a design basis event (DSE), does not experience an ewviromment Lhat i3 significent iy sore
severe than Lhat existing during norma: and abnormal events.
Mild environment may also be Siaplified to define an environment with conditions of temperature, pressere, and hmidity within the following

norms | ambient ranges:
T (40-120%),
P(1.0/-0.25 W),
M (5-90%)
Radiation TI0 < 1.0 x 10°3 naa/e0y
N - Narsh - Dc ines an envirosment that exceeds the conditions tpecified wnder alld env i ronment
Integrated dose rate 15 calculated wilng the average dose rate dwring normal operat fon.
The curation thot the given temparaters and pressure will exist s 100 days wnless otherwise specif led.
Pressure will be ot its sanimum value for 30 minetes 8L which time it will drop to O psig for the remainder of the 100 days.
Temperature will be ot its maniows value for 30 sinutes ot which time it wil) Grop to 148% for the remainder of the 100 days.

Relative Mmidity will be ot ts mastous value for aither 30 minutes or 6 hours, (a8 indiceted) at which time 1t will érop to 955
R.H. Tor Lhe remainder of the 100 daps.

Dose rete is for gemme radiation caiculated at 0 hours after DBE wnless otherwise specified.
The LOCA integrated dose Is for Sams radistion for & period of 180 days after DBE wniess otherwise specified.
Dose rates and integrated does values given sbove do mot include post-DBE alrborne Clowd contridutions. These comtributlons are shown be low:

© Reactor Building Alrborne: gamma: 6.8(1 rod/ne (ot B ) 2.564 rae
beta:  1.9€) raa/nr (ot 9% W) 1.166 rod

Turbine Building Alrborne gumma: 2.80-2 red/he (ot 6 wr) 1.460 rad
beta: . rad/nr (ot B hr) 2.0(] reed

$.5(-1 ree *This definition of mild environment does mot
1.%1 rae sddressed the post-accident function of o -
neats prior Lo experiencing the full burdes of

Contrel Building Airborne s 7. rad/w )

)

z 1 rad DBE environment. See PLE-5916 and FSAR Sectiom J.11.
1

)

)

(#
beta: " red/ne (o

Service Ares gamma: |, rod/nr

beta: . red/w red
T e
red

(

{

Radwaste Ares gemma: 1. {
beta: {

ot
at

T10ul758-01v




10855-D7.5, Rev. 2

Table 7

Reactor Building Internal Flooding Depths (2,5)

Flood Depth(1)
Room Description (ft)

El 54 f¢t
Torus

Water Filter
Pump Room 4101

Core Spray Pump
Rooms 4104, 4105,
4116, 4118

CRW/DRW Pump
Room 3106

CRW/DRW Pump
Room 4115

RHR Pump Room
4107, 4114

Electrical Equipment
Room 4108

RHR Pump and HX
Room 4109, 4113

Electrical Equipment
Room 4112

RC1C Pump Room
4110

HPCI Pump
Room 4111

Torus Area
Room 4102

El 77 f¢t

Motor Control
Center, 4201




Room Description

Safeguard Instr.
Rooms 4210, 4219

CRD Pump
Room, 4202

Corridor 4203

Motor Control
Center 4205

RHR HX
!oon. 4214

RACS HX & Pump
Rooms, 4211, 4209, 4213

Motor Control
Center, 4215

Corridor, 4216

Motor Control
Center, 4218

RHR HX
Room, 4208

El 102 ft

SACS Pump &
HX Rooms, 430% & 4307

RPT Breaker
Room, 4301

Motor Control
Center, 4303

Equipment Air
Lock, 4323

Drywell Access
Room, 4330

Ol141H

83

10855-D7.5, Rewv.

Flood Depth(1)
(ft)

1.0
1.5

4.5
2.0

10 JA

1.5
N/A

N/A

2.0
0.6
0.6

1.9

2



Room escr on

CRD Removal,
Repair, and
Storage Areas
4326, 4333

CRD Hydraulic
Rooms, 4320, 4328

Personnel & Equipment
Access Area, 4322,
4331

CRD Master Control
Area & Corridor,
4317, 4315

Main Steam Tunnel,
Room 4316

El 132 ft

RWCU Recirc
Pump Rooms, 4405,
4403

All other areas
of elev. 132 ft.

El. 145 ft

RWCU Filter
Demin Pumps
4502

RWCU Filter
Demin Pumps
4503

RWCU HX Room
4506

All Other Areas
of Elev. 145 Ft.

10855-D7.5, Rev.

Flood Depth(1)
(Ft)

0.4 ]A

0.4

. 28

4.9

15.2

2



10855-D7.5, Rev. 2

Flood Depth(1)

Room Description (Ft)

El. 162 ft all areas (3) 0.31

El. 178 ft all areas (4) 0.3

Notes

(1) Flood depths include a 50% safety factor

(2) Areas not identified have no moderate energy piping in
them and will not see a flooding condition.

(3) No flooding is expected in the following rooms;

' RWCU Filter/Demin Area 4620, 4621
Vault area 4610

(4) No flooding is expected in the following rooms;
Isolation Valve Room 4624
Electrical Access Area 4619

(5) This table does not include flood depth in those normally

flooded compartments (e.g. spent fuel pool)
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GENERAL

Normal Operating Conditions

Terperature: Test OF, Max.
Average eF, FMin.
Pressure: Max.
Min.

Relative humidity: Normal %, Max.
Total integrated radiation dose

Rads.

10855-D7.5, Rev. 2

SAMPLE ENVIRONMENTAL DATA SHEET

i
°F

%, Min. %

Maximum Dose Rate Rad/h Gamma

Maximum Dose Rate = Rad/h Neutron
Abnormal Event Conditions
Temperature oF

Pressure
Humidity
Duration , Freguancy

Design Basis Event Conditions
(Listed in order of occurrence)

Duration Te Press.
(eF (psig)

Humidity
(%)

Total integrated radiation dose over above period:

Gamma
Beta
Maximum Dose Rate: Gamma
Beta

Rads
Rads
Rad/h
Rad/h



-

10855-D7.5, Rev.2
SAMPLE ENVIRONMENTAL DATA SHEET Item No.

DUCTS AND VALVES

COSDITIONS INSIDE DUCTS/VALVES

1. NKormal operating conditions

Temperature: Average OF, Min. °F
Max. oF
Pressure: Max. Min.
Relative humidity: Normal ¥, Max. “X, Min. )
Total integrated radiation dose Rads.
Maximum Dose Rate Rad/h Gamma
Maximur Dose Rate Rad/h Neutron
r 8 Abnormal operating conditions
Temperature oF
Pressure oF
Relative humidity: Max. %, Min. %

| e st

Duration . Frequency

3. Pipe break outside containment

Duration Tem Press. Hunidtiy
(°F (psig) (%)

Total integrated radiation dose over above

periody Gamma: ________ Rads
. Beta: _________ Rads
Maximum Dose Rate: Gamma: Rad/h
Beta: Rad/h

FIGURE 4



™~

‘. Loss of coolant accident (LOCA)

Duration Temp Press. Humidity
(°F) (psig) (%\)

Total integrated radiation dose over above period:

Gamma ________ Rads

Beta ___________ Rads
Maximum dose rate: Gamma Rad/hr
Beta Rad/hr

ENVIRONMENTAL CONDITIONS OUTSIDE DUCTS/VALVES

1. Normal operating conditions

Temperature: Test oF
Average oF, Min.
Max. oF
Relative humidity: l:engo . :. Max. X,
Min.
Total integrated radiation dose Rads.

3. Abnormal operating conditions

Temperature oF
Pressure oF
Relative humidity: Mar. %, Min.

FIGURE 4 (Cont'd)
-90 -

10855-D7.5, Rev.2
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3. Worst accident conditions

10855-D7.5, Rev.2

buration

Temp

(°F)

Press.
(psig)

Humidity
(%)

Total integrated radiation dose over above period

Maximum dose rate:

Gamma
Beta
Gamma

Beta

FIGURE 4 (Cont'd)

-9] -

Rads
Rads
Rad/hr

Rad/hr
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Figure §
Primary Containment Zones
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