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NUREG-0737. ITEM II.B.2.2 - DESIGN REVIEW OF PLANT SHIELDING -
CORRECTIVE ACTIONS FOR ACCESS TO VITAL AREAS

! BEAVER VALLEY POWER STATION UNIT NO. 1
DUQUE5NE LIGHT COMPANY

DOCKET NO. 50-334

INTRODUCTION

As a consequence of the accident at Three Mile Island Unit 2 (TMI-2), implementa-
tion of a number of new requirements has been recommended for operating power

'

reactors. These requirements were originally issued by NRC letters to all operat-
ing nuclear power plants, dated September 13 and October 30, 1979 (References 1
and2),andwereincorporatedintoNUREG-0660(Reference 3). Significant changes;

inrequirementsorguidanceweredescribedinNUREG-0737(Reference 4).

As discussed in NUREG-0737. Item II.B.2, each power reactor was required to per-
fom a radiation and shielding design review of the spaces around systems that
may, as a result of an accident, contain highly radioactive materials. The de-
sign review was intended to identify the location of vital areas and equipment,

in which personnel occupancy may be unduly limited or safety equipment may be,

unduly degraded * by the radiation fields during post-accident operations of these
systems. Additionally, each licensee was required to provide for adequate access
to vital area and protection of safety equipment * by design changes, increased
permanent or temporaiy shielding, or post-accident procedural controls. The de-,

| sign review was to detemine which types of corrective actions were needed for
vital areas throughout the facility. Licensees were required to have available
for post implementation review the final design details of the implementation of

| this item.

The plant shielding design review and corrective actions for access to vital areas
for Beaver Valley Power Station Unit 1 (Beaver Valley Unit 1) were described by
Duquesne Light Company (DLC) in a letter to the NRC dated June 30, 1981 (Reference
5)andinanattachmenttothatletter(Reference 6). DLC subsequently described
the status and some design details for the planned modifications in letters to
the NRC dated December 30,1981, April 16,1982, and April 28,1982(References
7, 8, and 9).

The shielding design review and corrective actions were reviewed during NRC inspec-
tions, as discussed in NRC Re
82-24 (References 10 and 11).gion I Inspection Reports 50-334/82-16 and 50-334/Those inspections included a sampling verification
of the shielding design review methodology and representative calculations, a re-
view of selected emergency procedures to detemine whether the vital areas where
personnel must go are safely accessible, and a review of corrective actions taken
by DLC including plant modifications.

This report provides an evaluation of the corrective actions for access to vital
areas NUREG-0737, Subitem II.B.2.2, taken by DLC at Beaver Valley Unit 1.

* Equipment qualification considerations due to radiation effects have been incor-
porated into requirements of Connission Memorandum and Order CLI-80-21 and were
not included in:this evaluation.
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EVALUATION

The shie.' ding design review methods, including source tems, calculation of dose
rates, calculation of doses to personnel during post-accident access to vital
area, and acceptance criteria, were described in Reference 6. During NRC Region
I Inspection 50-334/82-24, the assumptions used in the design review were found
consistent with the guidelines of NUREG-0737. Item II.B.2, and the methodology
was detemined to have employed state-of-the-art mathematical models. DLC's dose
level estimates were compared and found consistent with estimates made by NRC's
consultants for a similar configuration (Reference 12). The shielding design re-
view methodology and calculations were acceptable.

The corrective action for access to vital areas at Beaver Valley Unit 1 included.
a combination of design changes, increased pemanent shielding and post-accident
procedural controls. The design changes included installation of reach rods for
hydrogen recombiner manual isolation valves and installation of a reach rod for
the containment air manual cross-connect valve. Pemanent shielding was installed
to peme access to the hydrogen recombiner control panels. These modifications
were verified to be satisfactorily completed during NRC Region I Inspection 50-
334/82-16.

Procedurkl controls have been implemented to limit entry times of operators with
respect to the above and other post-accident operations. The emergency operat-
ing procedure which would be implemented in the event of a loss of coolant acci-
dent contained appropriate provisions to assure controlled access to vital areas
for post-accident operations and to assure that post-accident exposures to plant
personnel would be within the guidelines of NUREG-0737. Item II.B.2. Access route
figures have been developed and incorporated in that procedure which provide pri-
mary and alternate routes to perform various post-accident operations. These

figures indicated the calculated dose rates in vital areas,)as detemined in theshielding design review. The radcon (radiological controls emergency operating
procedures which would be implemented during emergency situations provided generali

guidance to station persennel in perfoming post-accident operations in vital
areas, based on the shielding design review. That procedure also included the access
route figures described above and provided substantial radiological controls in-
structions f ar access parties that would perfom vital area operations. The
above procedures were reviewed during NRC Region I Inspection 50-334/82-24. The
review included a comparison of procedural steps .with applicable piping and instru-|

! ment drawings to verify that proper flow paths can be established, a plant walk-
I down to detemine the ability to perfom procedural steps and the accessibility

of manual valves that may require local operation, and an assessment of potential
exposures to plant personnel based on the results of the shielding design review.
The >ost-accident procedural controls, in combination with the design changes
and increased shielding described above, provided adeouate assurance that the
dose rate criteria specified in NUREG-0737. Item II.B.2 could be met, and were
therefore acceptable.
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CONCLUSION

Based on NRC Region I review of the Beaver Valley Unit 1 plant shielding design
review, an independent assessment of vital area accessibility, and review of cor-
rective actions for post-accident vital area access, we conclude that the require-
ments of NUREG-0737. Item II.B.2.2 have been met.

REFERENCES

(1) D. G. Eisenhut (NRC) letter to All Operating Nuclear Power Plants, dated
September 13,1979.

(2) H. R. Denton (NRC) letter to All Operating Nuclear Poder Plants, dated
October 30,1979.

(3) NUREG-0660, "NRC Action Plan Developed as a Result of the TMI-2 Accident,"
May 1980.

(4) NUREG-0737, " Clarification of TMI Action Plan Requirements," November 1980.

(5) J.,J.Carey(DLC)lettertoS.A.Varga(NRC)datedJune 30, 1981.

(6) Nuclear Services Corporation (A Division of QUADREX Corporation) report pre-
pared for DLC, QUAD-1-80-040, " Design Review of Plant Shielding of Spaces
for Post-Accident Operation," Revision 1, dated April 25,1980 (Attachment
1 to Reference 5).

(7) J. J. Carey (DLC) letter to D. G. Eisenhut (NRC) dated December 30, 1981.

(8) J. J. Carey (DLC) letter to D. G. Eisenhut (NRC) dated April 16, 1982.
|

(9) J. J. Carey (DLC) letter to D. G. Eisenhut (NRC) dated April 28, 1982.

(10)NRCRegionIInspectionReport 50-334/82-16.

| (11) NRC Region 1 Inspection Report 50-334/82-24.

(12) A. C. Stalker (EG&G, Idaho) letter to Dr. J. Donahew (NRC), dated January
5,1980, " Lessons Learned Short Tem Implementation - EG&G - ENICO Consul-
tant Items VI - XIII - ACS-1-80. ;

,

Principal Contributor:
!!. Lazarus

. _ - - _ - . . _ - . - _ - . - _- .. . _ - _ _ ._ _ _ _ _ _ _. -


