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" RIVER BEKD NUCLEAR STATION UNITS 1 AND 2 DRAFT SAFETY
EVALUATION REPORT

The attached SER contains eight open items. A description of the open items
follows:

1. The applicant’shou16'provide a dose assessment in accordance with Regula-
tory Guide 8.19 and a listing of plant improvements made as a result of this
review; '

2. The applicant should provide a tabulation of the expected airborne radio-
activity concentrations in equipment cubicles, corridors and operating areas
normally occupied by operating personnel;

3. The zpplicant should describe radiation protection reviews performed to
assure that ALARA objectives are being met in the design process and during
construction;

4. The applicant should demonstrate that the airborne radioactivity monitors
have a minimum capability of detecting 10 mpc-hours of total radioactivity,

5. The applicant should describe the features incorporated in the plant
design to control the buildup, transport, and disposition of activated corro-
sion products in reactor coolant and auxiliary system;

6. The applicant should provide the information requested in I1I.B.2, II.F.(3)
and 111.D.3.3 of NUREG-0737, "Clarification of TMI Action Plan Requirements;"

7. The applicant should provide an outline of the qualifications of the
individual designated as the Radiation Protection Supervisor (RPS) and his
‘backup;

8. The applicant should commit that the Radiation Protection Supervisor will
have direct access to the Plant Manager in all radiation protection matters.



12 RADIATION PROTECTION

Summary Description

The staff has evaluated the propesed radiation protection program presented in
Chapter 12 of the River Bend Station FSAR against the criteria set forth in the
Standard Review Plan (SRP), NUREG-0800, Chapter 12. This FSAR was submitted by
Gulf State Utilities. ~The radiation protection measures at River Bend are in-
tended to ensure that internal and external exposures to station personnel and
contractors due to plant conditions, including anticipated operational occur-
rences, will be within applicable limits of 10 CFR 20, and will be as low as is
reasonably achievable (ALARA).

The basis of the staff's acceptance of the River Bend radiation protection
program is that doses to personnel will be maintained within the limits of
10 CFR 20, "Standard for Protection Against Radiation." The applicant's radia-
tion protection designs and program features are consistent with the guidelines
of Regulatory Guide 8.8, "Information Relevant to Ensuring that Occupational
Radiation Exposures at Nuclear Power Stations Will be as Low as is Reasonably
Achievable" (Rev. 3). On tie basis of our review of the River Bend FSAR, we
have concluded that the radiation protection measures incorporated in the de-
sign will provide reasonable assurance that occupational doses will be main-
tained below the limits of 10 CFR 20 and ALARA both during plant operation anc
during decommissioning,provided the open issues described herein are satisfactorily
resolved. ’
12.1 Assuring that Occupational Exposures are as low as is Reasonably
Achievable

The staff has audited the nolicy consideration, design considerations and opera-
tional considerations contained in the River Bend FSAR against the criteria set
forth in NUREG-0800, Section 12.1. The staff review consisted of ensuring that
the applicant had either committed to following the criteria of the regulatory
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guides and staff positions refarenced in Section 12.1 of the SRP or provided
acceptable alternatives. In addition, the staff selectively reviewed the appli-
cant's FSAR against the acceptance criteria of the SRP using review procedures
identified in the SRP. This selective review found the plant acceptable in
these areas. Details of the review follow.

12.1.1 Policy Considerations

The applicant provides a management commitment to assure that the River Bend
Station will be designed, Eonstructed, and operated in a manner consistent with
Regulatory Guides 8.8, 8.10, "Operating Philosophy for Maintaining Occupational
Radiation Exposures As Low As Is Reasonably Achievable," and 1.8, "Personnel
Selection and Training." The applicant has identified the specific corporate
plan to implement that policy and specified in detail the plant design and inte-
grated the layout, shieldfng, ventilation, monitoring, traffic control, security
access control, and health physics aspects to ensure that the overall design is
conducive to maintaining exposure ALARA. The Plant Manager is responsible for
the overall effectiveness of the ALARA gfforts Each supervisor at the plant

is responsible for assuring that doses ALARA. The Radiation Protection Super-
visor provides technical assistance regarding ALARA implementation and reports
to management on the results of ALARA efforts. These policy considerations are
consistent with those outlined in Regulatory Guides 8.8 and 8.10 and, therefore,
are acceptable.

12.1.2 Design Considerations

The objective of the plant's radiation protection design is to maintain individ-
ual and collective doses to plant workers, including construction workers, and
to members of the general public, ALARA and to maintain individual doses within
the limits of 10 CFR 20. The general arrangements and shielding provisions of
River Bend are in accordance with Regulatory Guide 8.8, and are designed to pro-
vide levels of dose to operating personnel that are ALARA.

To reduce radiation exposures, the applicant has incorporated general design
considerations to reduce (1) the need to enter radiation fields, (2) the time
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of exposure when entry is necessary, and (3) the dose rate during exposure.

ExampleSof these design considerations include:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Redundancy of equipment or components to reduce the need for immediate
repair when radiation levels may be high.

Design of equipment, piping, and valves to minimize the buildup of radio-
active material and to facilitate flushing of crude traps.

Locating equipment, instruments, and sampling sites in the lowest practi-
cable radiation zones.

Tvstems and other pieces of equipment which are subject to crud buiidup
equipped with connectors which can be used for flushing the system to
eliminate potential Wot-spot buildup.

Utilization of welded connectors instead of flanged or threaded connectors,
high-quality valves, valve packings, and gaskets to minimize leakage and
spillage of radicactive materials.

Provisions of means to control contamination and to facilitate decontami-
nation of potentially contaminated areas where practicable.

Provisions for draining, flushing, remote cleaning of equipment and piping
containing radioactive material.

Providing adequate space in labyrinth entrances for easy access to radic-
active pump, equipment and valve rooms.

These design ~nsiderations conform with the guidelines of NUREG-0800, Sec-
tion 12.1.2 and are acceptable. The applicant will provide at a later date
information regarding the continuing radiation protection reviews to assure
that ALARA cbjectives are met in ti.e design change and construction process.
(Open Item Q471.13.)
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12.1.3 Operational Consideration

The applicant has committed tu include in the operational procedures measures
for reducing exposure. The criteria for implementation of those measures are
consistent with the guidance of Regulatory Suides 8.8 and 8.10.

The applicant has committed that operatinj and maintenance personnel will
follow specific plans and procedures to ensure that "as low as is reasonably
achievable" goals are achieved in the operation of the plant. High radiation
exposure operations will be preplanned and carried out by personnel trained in
radiation protection and using proper eguipment. During such activities, per-
sonnel will be muritored for exposure to radiation and contamination. Upon
completion of major mdintenance, repair, surveillance and refueling tasks,
results will be factored into the radiation protection procedures to make
changes in future job proé@dures and techniques.

The staff concludes that the policy consicerations, design considerations, and
operational considerations are adequate to ensure that occupational radiation
doses will be (LARA in accordance with Regulatory Guides 8.8, 8.10 and are
acceptable.

12.2 Radiation Sources

The staff has audited the contained scurces and airborne radioactive material
source terms provided in Section 12.2 and Chapter 11 of the River Bend FSAR
against the criteria set forth in the Section 12.2 of NUREG-0800. These source
terms are used as inputs for dose assessment and for the design of the shield-
ing and ventilation systems. The staff review consisted of ensuring that the
applicant had either committed to following the criteria of the regulatory
guides and staff positions referenced in Section 12.2 of NUREG-0800 or provided
acceptable alternatives. In addition, the staff selectively compared source
terms for specific systems used by the applicant against those used for plant's
of similar design. This selective review found the plant's source terms
equivalent to those used at other plants. Details of the review follow.
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12.3.1 Facility Design Features

The radiation protection design features at River Bend are intended to help
maintain occupational radiation exposures ALARA consistent with 10 CFR 10.1(c)
and the dose-limiting provisions of 20.101, 20.103, 20.203, 20.207, as well as
Regulatory Guides 8.8 and 8.10. Many of these design features have been incor-
porated as a result of the applicant's radiation protection design review and
from radiation exposure experience gained during the operation of other nuclear
power plants. Information on the reviews to assure that ALARA objectives are
being met in the design change process and during construction have not been
provided. This is an open item. (Q471.13)

Some examples of desian features that have been incorporated into the design
to reduce the need for maintenance and other operations in radiation fields

include:
(1) Valve gaileries are provided with labyrinths for personnel protection;

(2) tanks are provided with sloped or conical bottoms and bottom outlet
connections;

(3) labyrinth entrance way shields or shielding doors to reduce radiation

streaming;
(4) piping designed to minimize low points and dead legs;
(5) filters provided with means to remotely backflush the filter cake.

The applicant has provided radiation zone maps showing the expected maximum
total (neutron plus gamma) radiation levels during normal operations and refuel-
ing for areas inside the plant. These zone maps include the routinely visited
areas in the containment, including the areas near major drywell shield penetra-
tions. The reactor water cleanup system, standby liquid control system and
traversing incore probe (TIP) are not in line of sight of the drywell purge
penetrations, drywell personnel lock or equipment. The penetrations through

8 W
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the drywell walls were tabulated on all shielding design details are showr on
diagrams. The control rod drive (CRD) control area and containment personnel
lock areas maximum dose rates were also given. The applicant has also provided
an estimation of average daily personnel time in these areas. The radiation
dose rates anticinated in these areas indicate doses can be maintained below
the 20.101 limits and therefore are acceptable.

The description of the features incorporated in the plant design to maintain
occupational radiation exposure ALARA by minimizing the buildup of activated
corrosion products will be provided at a later dai: (Q.471.17).

12.3.2 Shielding

The shielding was designed to meet the criteria of the radiation dose rate

zone system discussed above. The applicant's shielding design methods, includ-
ing the use of source terms, cross section data, shield and scurce geometries,
and radiation transport calculational schemes, are consistent with generally
accepted practice. The Applicant has committed that the shield design and
construction will be consistent with the guidance of Regulatory Guide 1.69,
"Concrete Radiation Shields for Nuclear Power Plants." The basic radiation
transport analysis used for the applicant's shield design are consistent with
RP-8A, "Radiation Shielding Design and Analysis Approach ‘or LWR," May 1975.
The applicant also used shielding information from operatina nuclear plants as
input data for the shield design calculation. We find the sh'elding design and
methodology acceptable.

The radiation shielding will be designed to provide protection against radia-
tion for operating personnel, both inside and outside the plant, and for the
general public. The following are several of the shielding design features

incorporated into River Bend:

(1) A1l systems containing radioactivity are identified and shielded based on
the access requirements of adjacent areas.

02/28/83 .;L}Jt 12-7  RIVER BEND SER SEC 12



(2) Penetrations are placed so that they do not pass through the shield wall
in a direct line with the radiation source in order to prevent shielding.

(3) Radioactive piping is routed through high radiation areas where practicable,
or in shielued pipe chases in low radiation areas.

(4) Labyrinth entrance way shields or shielding doses are provided for each
compartment from which radiation could stream to access areas and exceed
the radiation zone adose limits for those areas.

These shielding techniques a~e designed to maintain personnel relation exposures

as low as is reasonably achievable, in accordance with the ALARA provisions of

Regulatory Cuices 8.8°and 8.10 and are acceptable.

Shielding for tne spent fiel transfer cana) was reviewed. The applicant has
comm;tted that all plant radiation sources capable of producing radiation levels
in excesc of 100 rads per hour will be shielded and clearly marked, indicating
that potentially lethal radiation fields are possible. If other than permanent
shielding is used, administrative controls will be initiated and local audible
and visible alarming monitors must be installed to alert personnel if temporary
shielding is removed.

The ventilation system at River Bend is designed to ensure that plant personnel
are not inadvertently exposed to airborne radioactive material exceeding the
iimits and action points in 10 CFR Sec. 20.103. The applicant intends to main-
tai~ personnel exposures as low as is reasonably achievable by: (1) maintain-
ing air flow from areas of potentially low airborne contamination to areas of
higher potential ccncentrations; (2) ensuring negative or positive pressures

to prevent exfiltration or infiltration of potential contaminants, respectively;
and (3) locating ventilation system intakes so that intake of potentially con-
taminated air from other building exhaust points is minimized.

These design criteria are in accordance with the guidelines of Regulatory

Guide B.8 and 1.52, "Design, Testing, and Maintenance Criteria for Engineered-
Safety-Feature Atmosphere Cleanup System Air Filtration and Adsorption Units
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The objective of the applicant's accident radiation monitoring system is to
provide the capability to assess the radiation hazard in.areas which may be
occupied during the course of an accident. The installed instruments have
emergency power supplies; and the portable instruments are placed to be readily
accessible to personnel responding to an emergency. The systems are designed
for use in the event of an accident in terms of (1) usable instrument range,
and (2) the environment the instrument can withstand, and meeting the pro-
visions of Section II.F.1 of NUREG-0737 and Regulatory Guide 1.97.

12.3.4.2 Airborne Radioactivity Monitoring Instrumentation

The design objectives of the applicant's airborne radioactivity moiitoring
system are: (1) to assist in maintaining occupational radiation exposure to
airborne contaminants as low as is reasonably achievable; (2) to check on the
integrity of systems cont;ining radioactivity; and (3) to warn of inadvertent
release of airborne radicactivity to prevent undue exposure of personnel. The
applicant will install airborne radioactivity monitors to work in areas where
there is a potential for airborne radioactivity. The applicant has not com-
mitted that these airborne radioactivity monitors have the capability to detect
ten MPC-hours of radicactivity in any compartment which has a possibility of
containing airborne radioactivity and which may be occupied by personnel. This
is an open item (Q471.16). The applicant will provide portable continuous air
monitors when needed to monitor air in areas not provided with fixed airborne
radioactivity monitors. A1l airborne and area radioactivity monitors will be
calibrated at regular intervals in accordance with station procedures. fThe
applicant has not provided information on the high-range monitors that will be
installed per TMI Action Plan Item II.F.1-3. This is an open item (Q471.20).

The objectives and location criteria of River Bend area and airborne radiation
monitoring systems are in conformance with those portions of 10 CFR Parts 20.201,
70.24, as well as Regulatory Guides 1.97, 8.2, and 8.8, related to airborne

radioactivity monitoring.
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be responsible for the respiratory protecticn program; and to develop and main=-
tain the personnel dosimetry system. i

12.5.1 Organization

The applicant's organization will include health physics professionals and
technicians. The Radiation Protection Supervisor will have the responsioility
for implementing the health physics programs and procedures and the prograr. for
maintaining exposure as low as is reasonably achievable. The Plant Manager is
responsible for the oygrafl effectiveness of the radiation protection program.
It is the responsibility of the plant supervicory personnel to ensure that plant
personne]l are made aware of the management commitment to keep all occupational
radiation exposure ALARA. An outline of the gqualifications of the Radiation
Protection Supervisor and of the individual who will act as the backup for the
RPM in his absence have not been provided. Therefore, this is an open item
(Q471.22). Additionally, the River Bend plant organization shows that the
Radiation Protection Supervisor does not have direct access to the Plant Manager
in all radiation protection matters. This apparent lack of direct access to

the Plant Manager is also an open item (Q471.22).

12.5.2 Equipment, Instrumentation and Facilities

The radiation protection features at River Bend include a radiochemistry lab,
personnel decontamination areas, an access control point, counting room, cali-
bration room, respirator testing facility, office and laundry. These facilities
are sufficient to maintain occupational radiation exposures ALARA and are con-
sistent with the provisions of Regulatory Guide 8.8.

Equipment to be used for radiation protection purposes includes portable radia-
tion survey instruments, personnel monitoring equipment, fixed and portable
area and airborne area radioactivity monitors, laboratory equipment, air sam-
plers, respiratory protective equipment, and protective clothing. The number
and types of equipment to be used are adequate, meet the criteria of Regulatory
Guide 1.97 for portable survey meters, and provide reasonable assurance that
the applicant will be able to maintain occupational exposures ALARA.

Iy "i
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required by 10 CFR 20. Neutron dosimetry wi provided in
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administer and control conditions of radiation work permits; to post radiation
areas; to establish radiation acces§ control zones; to control all radioactive
material entering or ieaving the plant site; and to train all visitor personnel
in radiation protection policies and procedures and meet the guidance of Regula-
tory Guide 1.33. For Jong-term repair jobs, consideration will be given to
setting up a communications network such as sound-powered telephones or closed-
circuit television to assist supervising personnel in checking on work progress
from a lower radiation area. On complex jobs with exceptionally high radiation
levels, dry runs, mockups, and specialized training will be utilized to
familiarize the workers with the operations they must perform.

Based on the information presented in the FSAR and the applicant's responses
to our questions, we tonclude that the applicant intends to implement a radia-
tion protection program that will maintain in-plant radiation exposures within
the applicable limits of IC CFR 20 and will maintain exposures as low as is
reasonably achievable in accordance with Regulatory Guide 8.8.
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