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1.0 INTRODUCTION AND GENERAL DISCUSSION

1.1 Introduction

Since publica . ion of the Davis Besse Nuclear Power Station, Unit i Safety Evaluation
Report in December 1976, we have received nd reviewed severa' amendments to the

Final Safe (i Analysis Report, held a number of meetings with the applicant, and met
with the Adsisory Comittee on Reactor Safeguards. These events are identified in
the Chronology, Appendix A to this supplement. As a result of these actions, the
issues identified as outstanding review items in Section 1.7 of the Safety
Evaluation Report have been resolved as noted telow in Sections 1.7 and 1.8.

This suppleent provides (1) our evaluation of additional information received from
the applicant since issuance of the Safety Evaluation Report regarding previously
identified outstanding review items, (2) a discussion of coments made by the
Advisory Comittee on Reactor Safeguards in its report of January 14, 1977, and (3)
our evaluation of additional or revised information related to new issues that
have arisen since the issuance of the Safety Evaluation Report.

Sections of this supplement carry the same numbers as those of the Safety Evaluation
Report which they supplement or modify, and except where specifically noted, do not
replace sections of the Safety Evaluation Report.

l.7 Outstanding Review Items

Items previously ident.ified as ou _ standing have been resolved since publication
of the Safety Evaluation Report as indicated below. Also, resolution of some of

these items require limitations on pl5nt operation and are icentified below. New

issues addressed since the Safety Evaluation Report issuance are identified
aCCordingly, and for all items, additional discussion is presented in the referenced
sections of this supplement.

1.7.1 Resolved Items

Acceptability of the second year of onsite meteorological data (Section.

2.3.4 and Section 15.3).

, o m ,) j^<yI' MLeakage Detection System (Section 5.2.4).-

Performance of surveillance capsule specimen holder tube based on reactor

internals vibration test assessment (Section 5.3).

-t
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Design modifications to the reactor barrel guide blocks (Section 5.3-new).-

Evaluation of the reactor cavity pressure response analysis (Section 6.2.1).-

Analysis for pressure response of the shield building following a pcstulated-

loss-of-coolant acci .i. (Section 6.2.3).

Leak testing of the check valves in low pressure injection discharge line
interface witn the high pressure system (Section 6.3.2-new).

- Water ham,er surveillance raquirnent for emergency core cooling system piping

(Section 6.3.2-new).
4

Etaluation of emergency core cooling system performance considering minimum-

containment pressure, submergad valves, effects of boron precipitation, and
s igle failure criteria (Section 6.3.3).

Acceptable net positive suction head of emergency core cooling systen ir-

recirculation mode (Section 6.3.4).

Review of door seals and contal roam P essure tests to verify control

habitability (Section 6,4).

Review uf the safety related electrical logic and schematic diagrams and
the verification of the implemettation of the design (Section 7.1).

Engin( wed safety features actuation system automatic testing system-

disconnect (Section 7.3.2-new).

Core flooding tank isolation valves (Section 7.3.5).

Evaluation of the edified steam and feedwater line rupture control system-

(Section 7.4.1).

Inoperable status indication of containment and steam generator isolation-

(Section 7.5-new).

Evaluation of separation criteria for redundant safety related electrical-

cables in trays, wireways, and conduits (Section 7.9.2).

Evaluation r ~ backup protection and short circuit interrupt tests for-

containment electrical penetrations (Section 7.10).

Evaluation of the qualification of safety-related equipment in a postulated-

main steamline break accident environment (Section 7.7 and Section 6.2.1).

W S O.1 4:
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The applicant revised their Industrial Security Plan after our issuance of-

the Safety Evaluation Report. We found the revised Industrial Security
Plan to be acceptable. (Secticn 13.6-new).

Evaluation of the aoplicant's financial qualifications to ogerate the-

facility (Section 20.0).

1,7.2 Items with Conditions to Operating License

The evaluation of the following items required conditiers to the operating
license that will require fJrther Cc nission approval and license amendments before
the stated condition can be removed.

Seismit reanalysis of certain plant systems for a 0.2g safe shutdown-

earthquake and use of Regulatory Guide 1.60 design response spectra

(Section 3.7-new).

Evaluation of fuel rod bowing effects (Section 4.4).-

Analysis of the reactor t. iont system respc15e to pressure transient that-

can potentially occur during startup and shutdown (Section 5.2.2).

Inadvertent closure of decay heat removal system isolation valves during-

deca, heat removal (peration (Section 5.5.3).

Isolation of the low pressure reactor hea*, renoval system from the primary-

system (Section 5.5.3).

Submittal of lai ge break loss-of-coolant accident spectrum to document-

exact margins within emergency core couling acceptance criteria of

10 CFR Part 50.46 (Section 6.3.3.1).

Insti.ll flow measuring devices to monitor adequacy of boron dilution-

modes of plant operation (Section 6.3.3.4).

Plant operating restrictions with less than three reactor coolaat pumps-

in operation (Section 6.3.3.6).

Verification of the re>ctor protection system equipment electrical noise-

qualification testing (Section 7.2).

Modification in redundant reactor coolant flow transmitters in ord"- to-

meet single failure criteria (Section 7.2). ,.

} ,JdbI.3
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Evaluation of facility fire protection capability in accordance with-

Appendix A to Branch Technical Position APCSB 9.5.1 (Sectior. 9.6.1).

Ef fects of degraded offsite power on safety equipment (5 ction 8.2).-

Leakage test limits for Americium-Beryllium-Copper neutron startup-

sources (Section 12.6-new).

1.8 Generic Issues

(1) The following items have been resolved since issuance of our Safety Evaluation
Report.

Pellet cladding mechanical interaction (Section 4.2.1).-

Emergency core cooling analysis modifications (Section 6.3.3),-

(2) New information and/or the status of this item has changed since issuance of
our Safety Evaluation Report and required license conditions as described in
Section 1.7.2.

Evaluation of fuel rod bowing effects (Section 4.4).-

Evaluation of facility fire protection capability in accordance with
' Appendix A to Branch Technical Position APCSB 9.S.1 (Section 9.6.1).

V; :.' Q '.\ ) 5 'Nasjrit*--

L-
1-4 _ '' i -p,40



2. 0 SITE CHARACTERISTICS

2.3 Meteorology

2.3.4 Short-Term (Accident) Diffusion Estimates

We stated in the Safety Evaluation Report that the applicant would be required to
submit an additional year of onsite meteorological data for the period August 1975 to
August 1976 and a combined two-year period of data for August 1974 to August 1976.
We also stated that we would evaluate the data sets to verify that the relative
concentration values (X/Q) -corted in otr Safety Evaluation Report for the time
period August 1974 to August 1975 were representative and conservative for the Davis
Besse site.

We have evaluated the additional data sets submitted by the applicant on
November ~29, 1976. These data sets were in the form of joint frequency distributions
of wind speed and wind direction measured from the 35-foot level for atmospheric
stability (defined by the vertical temperature gradient between 35 feet and 250
feet). Data recovery for these periods was about 93 percent.

We have calculated the relative concentration values for the data sets of August 1975
to August 1976 and August 1974 to August 1976. We assumed a ground-level release with
a building wake factor, CA, of 1300 square meters in our calculation of short-term
accidental releases from buildings and vents (0-2 hours at the exclusion distance
and 0-8 hours at the low population Icne distance. The relative concentration values

e
for the various time periods following an accidental release were calculated by using
the diffusion model described in Regulatory Guide 1.4, " Assumptions Used for Evaluating
the Potential Radiological Consequences of a Loss of Coolant Accident for Pressurized
Water Reacters, Revision 2, June 1974."

We find that the relative concentration values reported in our Safety Evaluation Report

using data from the time period August 1974 to August 1975 are more conservative than
those calculated using the August 1975 to August 1976 and the August 1974 to August

1976 data sets.

m
Further, we have concluded that the two years of cnsite meteorological data fh . - , o rrdWEime #

period August 1974 to August 1976 provide an adequate meteorological description of the
Davis Besse site and vicinity. The August 1974 to August 1976 relative concentration a

value for the 0-2 hour time period, which is exceeded five percent of the tire, at the
exclusion distance of 732 meters, is no different than the magnitude (2.2 x 10
seconds per cubic meter) as reported in our Safety Evaluation Report. The relative con-
centration values for the various time periods at the low population zone boundary

2-1 Mr



distance of 3200 meters are about fifteen percent lower than those reported in the
Safety Evaluation Repo"t and are listed below:

Relative Concentratiun (X/Q)
Time Period (secondspercubicmetei

-00-8 hours 8.2 x 10
-68-24 hours 5.7 x 10
-61-4 days 2.6 x 10

4-30 days 8.0 x 10~

We find these data (August 1974 to August 1976) provide an acceptable basis for
calculations of reasonably conservative relative concentration values for the
assessment of postulated . ost-accidents. The doses presented in Section 15.0 of the
Safety Evaluation Report have been reevaluated where applicable with these slightly
lower concentration value. and are presented in Section 15.0 of this supplement.

2.5 Geology, Seismology, and Foundation Engineering

We stated in our Safety Evaluation Report that we were evaluating the seismicity
at the site for the proposed facility units, Davis Besse, Units 2 and 3. We stated
that, based on our seismic evaluation of the site for Units 2 and ? we would report
any conclusions applicable to Unit 1.

The vibratory motion for seismic design at the Davis Casse Unit 1 site is based on
a Modified Mercalli intensity VII-VIII. This corresponds to the Anna, Ohio, event of

March 8, 1937, the highest intensity earthquake in the central stable region that has
not been definitely associated with structure. It had a felt area of 150,000 square
miles and an estimated magnitude of (5 to 6) based upon limited instrumental data,
felt area and intensity-magnitude correlations. The extent of the felt area indicates
that it could not have Fcen a very shallow (less than five kilometers in depth)
event. The foundation conditions at the Davis Besse 1 site 100 miles north of Anna
consist of 15 feet of glacial till overlying bedrock (dolomite and shale). The
seismic Category I structures are founded either on or near the bedrock surface.
Vibratory ground motion estimates that best approximate the safe shutdown earthquake
would then be that derived from accelerograms recorded on rock near magnitude (5 to 6)
earthquakes that had maximum intensities of VII-VIII.

The applicant designed the Davis Besse Unit 1 facility prior to the issuance of
Appendix A to 10 CFR Part 100 and Regulatory Guide 1.60, " Design Response Spectra

for S ismic Design of Nuclear Power plaats." The design response spectrum was
based on a modification of the east-west accelerogram recorded during the Helena,
Montana earthquake of October 31, 1935. This earthquake had an instrumentally
detemined magnitude of 6, a maximum epicentral intensity of VIII, and a felt
area of 140,000 square miles.

?SSOM
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Due to regional variations in seismic wave attenuation, western earthquakes have
smaller felt areas than eastern earthquakes of similar magnitude. The accelerogram
which had a peak accelt ation of 0.169 was recorded on a rock site approximately
five miles from the epicenter. Considering the parameters of the safe shutdown
earthquake required for the Davis Besse site (RM VII-VIII) this accelerogram may
be considered a good choice for a design basis with respect to expected earthquake
magnitude, intensity, epicentral distance and foundation c.rditions. Moreover,
the 1935 Helena earthquake appears to be conservative with respect to earthquakes
that could be expected to occur in the vicinity of the Davis Besse site.

We consider that the design basis ground motion used by the applicant adequate
to represent the earthquake hazard at the Davis Besse. Unit I site. However,
because of changes in the regulatory approach to selection of seismic design
bases discussed with tte Advisory Committee on Reactor Safeguards at its meeting
held on January 6,1977 for Davis Besse, Unit 1. we are requiring the Toledo
Edison Company to reevaluate portions of the plant during the first fuel cycle
period for a safe shutdown earthquake acceleration of 0.2g applied at the foundation
of the plant. This matter is discussed in further detail in Section 3.7 and
Section 18.0 of this supplement.

EbOO$0
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3.0 DESIGN CRITERIA-STRUCTURES, SYSTEMS AND COMPONENTS

3.7 Seismic Design

3.7.1 Seismic Input

Because of changes in the regulatory appreach to selection of seismic design bases
discussed with the Advisory Comitte on Reactor Safeguards at its meeting held on
January 6,1977 for Davis Besse. Unit 1, the Committee inoicated in its letter that
it " believes an acceleration of 0.2g would be more appropriate for the safe shutdown
earthquake acceleration at a site such as this in the Cen+ral Stable Region."
As discussed in Section 18.0 of this report, the Comittee recomended that the
staff review in detail the plant systems needed to accomplish safe shutdown of the
reactor and continued shutdown heat removal for a safe shutdown earthquake accelera-

tion of 0.29 and that Regulatory Guide 1.60, " Design Response Spectra for Seismic
Design of Nuclear Power Plants " should be applied at the foundation level of
the facility.

We are currently preparing guidelines for the ann!' nt on this matter as part of

our request for a seismic reanalysis. We agree with the Comittee that the seismic
reevoluation need not delay the Start of operation of Davis Besse, Unit 1. We also

agree with the Comittee regarding the scope of the seismic reanalysis and believe
that the reanalysis and evaluation can be completed during the first fuel cycle.
We will condition the license to require that the analysis and evaluation be
completed prior tartup following the first regularly scheduled refueling outage.

We conclude that the likelihood of a seismic event occurring during the first fuel
cycle period that could adversely effect the facility and the health and safety of
the public is acceptably small.

'')jbO[b
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4.0 REACTOR

4.2 Mechanical Design

4.2.1 Fuel

In the Safety Analysis Report, we identified pellet cladding interaction as a
possible fuel failure mechanism, and noted that (1) we are pursuing this problem on
a generic basis, and (2) experience with Oconee 1 showed no failures related to this
phenomenon. We identified a tentative schedule for our action and stated that we

believe that technical specification limits on coolant activity provide adequate

protection against operation with excessive failed fuel.

Our review to date of the effects of pellet cladding interaction has so far not

identified any safety problem. The Babcock & Wilcox fuel rod design incorporates
features directed at redacing cladding strain due to pellet cladding interaction.
These include pellet chamfering, prepressurization, incorporation of plenum regions
at both top and bottom of the fuel rod, and thicker cladding. Based on experimental
and cocinercial reactor data available. these design features provide reasonable
assurance that the potential for pellet cladding interaction failure sill not occur

until later in the fuel design lifetime. While the failure threshholds are

probably lower at higher burnup , the fuel duty is also less severe. Therefore,

operating restrictions are not presently warranted. If in the future our

continuing program in this area should identify any safety problems, appropriate
requirements will be imposed at that time.

4.4 Th_ermal and Hydraulic Design

We stated in our Safety Evaluation Report that the effects of rod bow on thermal and
hydraulic performance was a matter for which operational restrictions can be imposed
if necessary. We requested the applicant to evaluate rod bow restrictions for
Davis Besse, Unit I and to revise the technical specifications to accommodate any rod

bow restrictions. The applicant responded with a revision to his technical specifica-

tions. We reviewed the submittal and a detennination was made that the applicant's

evaluation on the amount of reduction in departure from nucleate boiling ratio to

account for rod bow was not adequate. The applicant stated that the amount of rod
bow which the proposed technical specifications is based upon, including credit for
thermal margins, is S.9 percent. Our calculations indicate that this amount of rod
bow is predicted to be exceeded af ter a relatively short period of burnup. 'nerefore,
a condition to the operating license for Davis Besse. Unit I will stipulate:

WS0Z1
If the Babcock & Wilcox proposed rod bow nnfel has not been approved
by the Comission upon completion of one hundred (100) effective full

4-1



power days of operation for the fac'lity, the Toledo Edison Company
must revise the plant technical specifications to reflect the rod bow
model used by the Comission for Babcock & Wilcox plants which requires
the following departure from nucleate boiling ratio penalties as a
function of burnup:

Burnup Departure From

(Megawatt-days per metric ton) Nucleate Boiling Ratio Penalty

0- 5,651 5.9 percent
5,651 - 15,000 8.2 percent

15,000 - 24,000 9.8 percent

24,000 - 33,000 11.2 percent

We stated in our Safety Evaluation Report that we had requested that the applicant
implement a program of inspection and tesc of the core support internal vent valves.
The facility technical specifications 4.4.10.lb specify such a test and is acceptable
to the staff. Also, as stated in our evaluation report dated November 19, 1975 for
the Babcock and Wilcox Report, "B&W Operating Experir : e of Reactor Internals Vent
Valves," we will require that reports to the Commission be made should any loose
parts monitoring anomalies be attributed to a vibrating vent valve or vent valve
components.

v'. n n,3,
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S.0 REACTOR COOLANT SYSTEM

S.2 *tegrity of the Reactor Coolant pressure Boundary

S.2.2 Overpressure Protection

We stated in our Safety Evaluation Report that we were continuing our review of
overpressure protection for Davis Besse. Unit 1 during startup and shutdown.

We have evallated incidents known as pressure transients (events that have exceeded
the technical specification temperature-pressure limits of the reactor vessel) and
issued a technical repot t in November 1976, "NUREG-0138, " Staff Discussion of
Fifteen Technical Issues listed in Attachment to November 3, 1976 Memorandum from

Director, NRR to NRR Staff." The report concluded in part that pressure transients
are of a concern durir.g startup and shutdown because, at these relatively low tempera-
tures, the vessel has less toughness than at operating temperatures and irradiation
increases the temperature at which steel attains maximum toughness. The Appendix G
to 10 CFR Part 50 limits change during the life of the plant as it becomes irradiated,
and because it wnuld be impractical to change these limits, they are calculated for an
extended period of t%e. Thus, the limits in effect at a given time may be based on
preper ties expected in the vessel five or more years in the future, making them
conservative during the early portion of this period. The report concluded that large
safety margins to failure exist for unirradiated reactor vessels, and new plants can
be remitted to be licensed under existing safety criteria. Nevertheless, we con-
cluded that administrative procedures and overpressure protection devices should be

upgraded to reduce the 'ikelihood of future pressure transient events.

On Deterter 7,1976, +e applicant submitted an analysis to show compliance with
Appendix G to 10 CTP part 50 pressure-temperature limits during startup and shutdnwn.
The staf f reviewed the applicant's analysis and requested further information from
the applicant. The applicant responded on february 18,19/7 with a discussion which
provided the staff with further assurance that Appendix G limits would r.ot Le
violated. However, to further reduce the likelihood of pressure transient events,
we require that the applicant ensure that the decay heat renoval relief valve will
actuate prior to automatic closure of the isolation valves. This change will allow
the relief valve to be available for mitigating the consequences of an overpressure
event. A condition to the operating license will stipulate that prior to entering
Mode 2 (Startup), the applicant shall make a modification which ensures that the
decay heat removal relief valve will actuate prior to automatic closure of the
isolation valves. The change will allow a longer period of time for the relief
vi lve to be available to the reactor coolant system for mitigating the consequences

of overpressure event.

,'A u - Y
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We note that Davis Besse. Unit I and other Babcock and Wilcox plants utilize nitrogen
gas to maintain a gas bubble in the pressi-izer whenever a steam bubble is not
maintained, so that no plant operation will involve a solid water condition.

We find the above means to minimize the likelihood of exceeding Appendix G limits for
the first fuel cycle to be acceptable. However, additional means must be incorporated
prior to the start of the second fuel cycle to further re c ce the potential for
exceedin5 Appendix G limits. The applicant has proposed a long-term solution which
is under review. We will condition the operating license to require that the licensee
implement, prior to the end of the first regularly scheduled refuelina outage, a
long-term means of overpressure protection that is acceptable to the staff.

5.2.4 Leakage Detection System

We stated in the Safety Evaluation Report that we W.d not completed our review of the
leakage detection EYstem for Davis Besse Unit 1. Our review and corclusions for the
facility leakage detection system are described below.

Coolant leakage wit 5in the containment may be an indication of a amail through-wall
flaw in the ; eactor coolant pressure boundary. The systems provided to jetect seakage
to the containment employ diverse leak detection methods, have sufficient sensitivity
to measure small leaks, and can identify the leakage source to the extent practical.
The major systems provided are the containment vessel sump, radiogas and air
particulate radioactivity monitors. L.tcrsystem leakage will be detected by abnormal
readings from radioactivity monitors in the secondary system.

The construction permit for Davis Besse Unit I was issued prio, to the issuance of
Regulatory Guide 1.45, " Reactor Coolant pressure Boundary Leakage Detection Systems."
Ve have determined, however, that the leakage detection systems provided for Davis
E; esse Unit 1 are generally in accordance with the recommendations of Regulatory
Guide 1.45. The principal exceptions are that not all of the components of the con-
tainment vessel sump monitors are specifically seismically qualified and the contain-
ment vessel sump flow is not alarmed in the control room. A leakage detection system

1:ch is provided in addition to those recomended by Regulatory Guide 1.45, is the
containment vessel air cooler condensate monitors.

Based on the degree of conformance with the recommendations of Regulatcry Guide 1.45

and on the use of systems in addition to those recomended by Regulatory Guide 1.45,
we conclude that the leakage detection system satisfies the requ ements of Criterion
30 of the General Design Criteria and is acceptable.

5.3 Reactor Vessel Integrity

We stated in our Safety Evaluation Report that we would evaluate any modifications to

the existing eactor surveillance program to ens ~re continued compliance with
Appendix H, 1D CFR Part 50.
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The toughness properties of the reactor vessel beltline material will be monitored
throughout the service life by a mater ial surveillance program which conforms to
Appendix H,10 CFR Part 50 and American Society for Testing and Materials
Standard E 185-73 to the maximum extent practical for a vessel nrdered prior to the

publication of Appendix H. The technical basis and general description of the program
is contained in Topical Report BAW-10100A, " Reactor Vessel Material Surveillance

Program," which we have reviewed and found acceptable.

In addition, the calculated fluence values for exposure time have been updated using
a different analytical model combined with analytical predictions of the effect of
refueled core configurations on relative power distribution. This analytical model
has been verified and refined by com p rison with surveillance capsule specimen

analyses recently removed from several 177-FA Babcock & Wilcox reactors. As a result
of the redesign of the holder tubes and the updated analytical model, the predicted
neutron flux received by the specimens is more than three times as high as that
received by the vessel inner surface. Therefore, the applicant has proposed a
surveillance specimen withdrawal schedule different from Appendix H, Section II.C.3.c.
We had requested a technical justification to demonstrate that the rate of irradiation
does not affect the measured fracture toughness properties of the weld metal, base

metal and haat affected zone.

However, our evaluation of the available information concludes that the Davis Besse.
Uni' I reactor vessel material surveillance program with the redesigned surveillance
spccimen holder tube locations is acceptable at least through the first fuel cycle
when the first capsule is scheduled to be withdrawn and evaluated. The technical
basis for this conclusion is that the results during this period of operation will
be conservati-a since the irradiation effects on the surveillance specimens will

occur sooner than those for the reactor vessel.

Our investigation of the influence of irradiation rate on Appendix H requirements is
continuing on a generic basis. If the results from the applicant's material surveil-
lance prognm or from the Comission's sponsored programs indicate that the rate of
irradiation has a significant effect on measured fracture toughness properties, we
will r % uire that the applicant submit for approval a modification to his surveil-
lance capsule withdrawal schedule after the first fuel cycle.

We stated in the Safety Evaluation Report that the redesigned reactor vessel surveil-

lance spec n.en holder tubes would be tested for design verification during the hot

functional test for Dav's Besse Unit 1.

The applicant has installed the redesigned surveillance specimen holder tubes
described S. the Babcock & Wilcox Topical Report, Supplement 1. " Structural Analysis

of 177-FA Redesigned Surveillance Specimen Holder Tube."

Test data required to verify the adequacy of the redesigned surveillance specimen
holder tubes were obtained through the use of accelerometer and strain gauge

5-3
rc.y. ] /'h 5 h '/
a =/ O . -

_ _ v



instrumentation wh!ch was installed prior to the hot functional test. Our review and
evaluation of the test data obtained during the hot functional test has verified our
conclusions as stated in the Safety Analysis Report that we find the redesign of the
surveillance specimen holder tubes to be acceptable.

An inspection of the reactor core barrel and the reactor vessel after the completion
of the hot functional test for Davis Besse, Unit I revealed that five out of 24 of the
guide block and lug faces had been in contact during the test.

One guide block was found to be loose due to severance of a guide bolt which connects
to the core barrel. The applicent has nroposed to reinstall the guide block
assembly b the core barrel by welding around the guide block with a one-quarter inch
fillet uld in addition to the installation of dowel pins. We have evaluated the
design adequacy of the measures proposed by the applicant to position and set the
guide blocks to the core barrel. Based on our evaluation, we conclude that the
proposed design provides adm uate assurance that the guide blocks will not fail due
to any load f rom the core barrel that might occur during the life of the plant. The
reinstalled guide blocks have been inspected and have been found to be satisfactory.

Our review of the contact between the guide block and lug faces indicated that this
condition was not suf'icient to alter the primary vibration modes of the core barrel
during hot functional test conditions. Therefore, all vibration data obtained during
the hot functional test remains valid and our conclusions remain the same.

Based on our acceptance of the design and verification of the design by tests, we
conclude that this design it capable of withstanding the dynamic environment to which
it will be subjected, and will provide adequate safety margins against structural
failure.

5.5 Component and Subsystem Design

5.5.3 Decay ? eat Removal System

We required the applicant to address the potential for and consequences of an inadver-
tent closure of a dccay heat removal isolation valve during shutdown operations. The
applicant has proposed removing power from the two decay heat removal valves during
shutdown operations. While this procedure would resolve the problem of an inadvertent
valve closure cau ing damage to the decay heat removal pumps, it is our judgment that
this proposal could compromise the barrier between the high and low pressure piping by
increasing the potential for the plant starting up with only one value closed. With
normal power available to a decay heat removal valve inadvertently lef t open by the
operator, the automatic closure feature would provide backup to this cperator error
when primary side pressure was increased. With normal power not availab1 ? to a decay
heat removal valve inadvertently lef t open by the operator, the applicant has stated
that sufficient alarms and visual indications would be available to the operator to
alert him to take a corrective action; however, no backup automatic closure would
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exist and the plant could continue at power operation with only one barrier available
between the high pressure and low pressure piping. We find this unacceptable.

A condition to the operating license for Davis Besse, Unit I will stipulate that until
such time as* an acceptab'e design alternative is implemented to accomodate the conse-
quences of an inadvertent closure of a decay heat removal valve juring decay heat
removal operations, Toledo Edison Company shall naintain power 01 decay heat removal
valves DHll and DH12 and operate the decaj heat removal system with only one train at
a time in order to ensure the availability of one train of the d' cay heat removal
system at all times.

With regard to the bypass loop containing two manually operated valves around the
decay heat removal suction line isolation valves, the Advisory Comittee on Reactor
Safeguards (Section 18.0 of this report) has stated that further attention should be
given to the means employed for isolation of the low pressure reactor heat removal
system from the primary coolant system while the latter is pressurized, and that

reliable means be developed to assure such isolation. We note that administrative

controls on the manual bypass valves DH21 and DH23 have been changed to require a key

to open their normally locked-closed status. Nevertheless, it is our judgment that
additional means are necessary to further mir..mize the potential for inadvertent
opening of the bypass valves during high pressure operation. Discussions have taken
place with the applicant with regard to a flange of the spectacle type which could be
installed between the two bypass valves. Such a spectacle flange would further
decrease the potentia'. for the bypass path being opened at the wrcag time, yet still
retain the capability of maintainir.g decay heat capability should one of the decay
heat removal suction line valves fail in a closed position.

We will require that a reliability study be made for a spectrum of hypothesized design
modifications to be compared with the present design of the low pressure residual heat
removal system. We will e/aluate the design modifications to detemine if the modifi-
cations enhance the safety of the system and determine that the final system is
accept ble to further minimize the potential for inadvertent opening of the bypass
valves during high pressure operation. As a condition to the operating license for
Davis Besse. Unit i, we will require that final resolution and design modifications be
completed prior to the start of operation folloring the first refueling outage.

rg3h
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6.0 ENGINEERED SAFETY FEATURES

6.2 Containment Systems

6.2.1 Containment Functional Design

We stated in our Safety Analysis Report that our confinnatory analyses of a
postulated loss-of-coolant accident were predicting pressures for the reactor cavity
and steam generator compartments which exceeded the values u ed in the structural
design of these compartments. For these analyses, the 'pplicant had assumed double-
ended (14.14 square feet) hot leg breaks in these subccmpartments. We also stated
that we were investigating the differences between our confirmatory analyses and
the applicant's analyses with the applicant and that the resolation of this matter

would be discussed in a subseque t report.

By letter dated November 15, 1976, the applicant submitted 6dditional information
which we required in order to perform our confirmatory analyses. In this letter the
applicant provided the inertia terms that are required to accurately model the
inertial effects of blowdown in a subcompartment. Using the parameters supplied by
the applicant, we are able to confirm that the design pressure for the steam gen-
erator pressurizer compartment is acceptable.

In Amendn/ rt No. 29 to the Final Safety Analysis Repor*., dated Nowmber 1976, the
app.' cant revised the postulated pipe break analyses in the reactor cavity. Rather ,

than assume a double-ended (14.14 square feet) hot leg braak, the applicant took
credit for piping supports and restraints to limit the maximum credible hot leg
break to a single-ended (7.07 square feet) break size. We have vetified that the
applicant has properly accounted for the pipe supports and restraints, and that the
postulated single-ended hot leg break will be the maximum break size. In addition
to this break, the applicant also analyzed a double-ended (8.55 square feet) cold
leg break for the reactor cavity analysis. As a result, the double-ended cold leg
break is the limiting break for the reactcr cavity. Using the revised postulated
pipe break sizes, we are able to confirn the design pressure for the reactor cavity
is acceptable

The CRAFT computer code was used to calculate the mass and energy release rates for

the subcompartment analyses. This version of CRAFT uses the MOODY correlation to
calculate flow at the break, which may not be conservative for the calculation of
subcooled flow rates. However, since the limiting pipa breaks for each subcompart-
ment are double-ended breaks, the change in the subpoied 7 tion of the blowdown
would be negligible. Therefore, we conclude that the mass aid energy release rates
as presented by the applicant are acceptable. iU h: b"
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On the basis of our review, we have concluded that the structural designs of the

containment steam generator pressurizer compartment and the reactor ravity are
;cceptable.

We stated in our Safety Evaluation Report that the envirnnmental qualification of
safety-related equipment re%tred to be operable following a postulated main steam
line break had not been resolved. Although a reanalysis of the postulated main
steam line break accident may show higher than design t m peratures existing for a
short period of time, recent qualification testing of safety-related equipment
indicates that the equipment is insensitive to short terin temperature s' pikes typi-
cal y calculated for the main steam line break accident. Additional confirmation of
the main steam line break accident analysis for the Davis Besse Nuclear Power Station,
Unit I will be resolved on a generic basis. If safety concerns should be identified
in our generic rev b of the environmental qualification of safety-related equipment
required to be operable following the postulated main steam line break accident
analysis for other Babcock & Wilcox plants, we will reopen our review of this matter
for Davis Besse, Unit 1 (see Section 7.7 of this supplement).

6.2.3 Secondary C_ontainment Functional Design

We stated in the Safety Evalur. tion Report that certain assumptions made by the
applicant regarding the analysis of the shield building pressure response following
a postulated loss-of-coolant accident were unacceptable. We stated that we would
request the applicant to reanalyze the shield building depressurization and that we
would report the results of our review in a subsequent report.

Following a postulated loss-of-coolant accident, containment leakage is assumed to*

take place at the design leakage rate of 0.5 percent per day by weight. Offsite
radiological dose calculations do not assume radioactive holdup within the shield
building until the emergency ventilation system fans draw the shield building pres-
sure down to a negative 0.25 inch of water (gauge). Therefore, it is conservative
to maximize the time required for the shield building to be depressurized.

The applicant has sutmitted an analysis of the pressure response of the annulus
assuming no outleata90 during the positive pressure period and a depressurization

time of 802 seconds (about 13.4 minutes) was calculated.

Based on our review of the applicant's analysis, we have concluded that the analysis
is conservaHve and that the calculated depressurization time is acceptable.

In Section lt.3 sf our Safety Evaluation Repor't' we used a depressurization time of
780 seconds (13 minutes) in our calculation of doses for postulated radiological
consequences of accidents. We have recalculated the radiological accident doses
using the conservative depressurization time of 802 seconds (about 13.4 minutes).
The recalculated doses are provided in Section 15.3 of this report. We find that
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our reevaluation of the postulated accident doses are within the 10 CFR Part 100
guidelines. On this basis we conclude that the secondary containment functional
design is acceptable.

6.3 Energency Core Cooling Systen

6.3.2 System Design

With regard to leak testing of the check valves in the high pressure to low pressure
interface of the low pressure injection discharge line, the applicant has comitted
to periodically verifying valve integrity in accordance with Section 4.05 of the
Technical Specifications. This surveillance requirenent performed on valves CF-28,
CF-29. CF-30, CF-31, DH-76 and DH-77 for at least each refueling outage is in
accordance with the applicant's comitment of April 18, 1975, to staff position 6.3.2

and is acceptable.

We also requested that the applicant adopt a surveillance requirement in the technicel

specifications to verify that the emergency core cooling system piping is water
solid to minimize the potential for water harrer. Technical Specification 3/4 5-4

pecvides this requirerrent.

6.3.3 Perfomance Evaluation

in Section 6.3.3 of the Final Safety Analysis Report, the applicant incorporated by
reference the Babcock and Wilcox topical reports, BAW-10104, "B&W's ECCS Evaluation

Model," May 1975 and BAW-10105, "ECCS Evaluation of B&W's 177-FA Raised-Loop NSS,"

June 1975 into its application to operate Davis Besse, Unit No.1. Pursuant to the
requirements of 10 CFR 50.46. the Babcock and Wilcox Company submitted these reports

to demonstrate compliance with the emergency core cooling system Acceptance Criteria
for plants using 177 fuel assemblies with raised loor The basis for acceptance of

the principal portions of the Babcock and Wilcox evaluation model were set forth in
the staff's Status Report of October 1974 and the Supplenent to the Status Report of
November 1974. Together. the Status Report and its Supplement describe the Babcock
and Wilcox emergency core cooling system evaluation model and the basis for the
staff's previous acceptance of the model. BAW-lGiO4 describes the general features
of the Babcock and Wilcox emergency core cooling system evaluation model and reflects
the modifications previously required by the staff. The original emergency core
cooling system calculations applicable to Davis Besse 1 were submitted in BAW-10105
using the Babcock and Wilcox evaluation model described in BAW-10104. Later develop-
ments on the validity of these calculations revealed the following:

(ii The Babcock and Wilcox method for calculating fuel cladding temeratures during
the blowdown phase of a loss-of-coolant accident did not confom to Appendix K
because it allowed for a return to nucleate boiling af ter critical heat flux

7 G[conditions have been reached.
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(2) % steam cooling model was used in the Davis Besse 1 emergency core cooling
system calculations which had not been reviewed by the staff.

(3) Improper pin pressure assumptions were errployed.

(4) Incorrect values of certain loop resistances were used.

With regard to item (1) above, the staff evaluation of a revised nucleate boiling
lockout logic proposed by Babcock and Wilcox concludes that the revised logic is an
appropriate change to be incorporated in the Babcock and Wilcox Evaluation Model and
that the overall effect on the change on peak clad temperature would be small (about
six degrees Fahrenheit).

With regard to item (2) above, the staff has concluded that the steam cooling model
used by Babcock and Wilcox is acceptable. Items (3) and (4) relate to input errors
and are discussed in more detail in Section 6.3.3.1 of this supplement.

Other model changes have taken place subsequent to the emergency core cooling system

calculations in BAW-10105. These changes have been reviewed and accepted by the
staff and their cumulative effect is not significant to the peak clad temperature

which still meets the acceptance criteria of 10 CFR Part 50.46.

6.3.3.1 Emergency Core Cooling System Analyses

The backgrour.d of the staff's review of the revised Babcock and Wilcox errergency
core cooling systen evaluation model and its application to Davis Besse Unit No.1
is described in a letter from A. Schwencer (NRC) to K. Suhrke (B&W) dated January 8,
1976. The applicant's Final Safety Analysis Report contains documentation by
reference to BAW-10105 of a generic break spectrum appropriate to Davis Besse Unit
No.1 The applicant has appropriately referenced all subsequent corrections and
revisions to the Babcock and Wilcox model. In addition, we will require that the

responses to questions submitted on BAW-10105 will be made a part of the revised topical
report by Babcock and Wilcox. In the initial analysis, a spectrum of break sizes,
configurations, and locations were performed. These analyses identified the worst
break as the 8.55 square foot double-ended break at the pump discharge. Parametric
computations performed in connection with the various corrections and modifications
submitted since the initial computations. showed that the size and locations of the
worst break is not affected.

Babcock and Wilcox responses to staff inquiries during its review of BAW-10105
detemined that incorrect internal fuel pin pressures had been assumed in the emer-
gency core cooling system calculations. Babcock and Wilcox subsequently resubmitted
analyses with the corrected pin pressures. These revised analyscs also included
consideration of an additional flow resistance in the cold legs to account for high
pressure injection pumps injecting emergency core cooling water during reflood.
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Table 6.1 sumarizes the results of the revised loss-of-coolant limit analyses which
determine the allowable linear heat generation rate limits as a function of elevation
in the core for the worst case break:

TABLE 6.1

ALLOWABLE LINEAR HEAT GENERATION LIMITS

Elevation LHCR Limit Peaking Cladding Maximum Local
(feet) (Vw/ft) Temperature Oxidation

(Kilowatts per foot) (Degrees Fahrenheit) (Percent)

2 16.5 2133 4.01

4 17.2 2073 3.15

6 18.4 2166 5.25

8 17.5 2164 6.56

10 17.0 2191 7.17

Subsequent to this review the applicant informed the staff that an erroneous resis-

tance value to the reactor vessel inlet nozzle had been used in the loss-of-coolant
accident analysis. To determine the effect of such an error, the applicant submitted a
reevaluation of the Davis Besse Unit No. I loss-af-coolant accident analysis ba;ed on
the correted inlet nozzle model for the worst case break considering the loss-of-
coolant accident limit at the six-foot elevation. At the same time the applicant also
revised the system pressure distribution. These results showed a lower peak cladding
temperature for the worst break analysis. The peak cladding temperature obtained for
the reevaluation of the loss-of-coolant accident limit at the six-foot level analysis
is 2133 degrees Fahrenheit, a value 33 degrees Fahrenheit lower than that previously
calculated (see Table 6.1).

The reduction in overall peak cladding temperatures, despite correction of the inlet
nozzle resistance value, was due to improved reflooding rates in the core resulting from
the improved system pressure distribution (i.e., the new reactor coolant system total
pressure drop is less than the original assumed pressure drop).

We have reviewed the proposed pressure drops, the derivation of the revised system
pressure distribution and its impact on the loss-of-coolant accident limit analysis,
and agree that they properly conform to the provisions of Appendia K, so that the
proposed linear heat generation rates calculated on the bases of the revised system
pressure distribution, will confom to the criteria of 10 CFR Part 50.46. The

reevaluation of the loss-of-coolant accident at the six-foot level limit is sufficient
to detemine that the effect of the revised system pressure distribution on peak

cladding temperature for the ranje of axial power distributions previously analyzed
would not increase the previously calculated peak clad temperatures. As reported
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earlier, the peak cladding temperature following a loss-of-coolant accident was
reduced when analyzed at the six foot elevation of the core. Similar effects would
be expected at other elevations of the core.

Although the reevaluated results are less 'evere than those reported in BAW-10iOS, the
applicant does not propose to increase the allowable linear heat generation rate
limits for Davis Besse Unit 1 on the basis of the most recent submittals discussed in
this report. Although we conclude that the proposed linear heat ger.eration limits are
in compliance with the acceptance criteria of 10 CFR Part 50.46, because of the recent
changes separately treated in various separate compr.ations described above, we will
require that the applicant quantify the actual margins that exist when all the changes
are considered together and submit within six months from the date for issuance of an
operating license additional analyses for a range of large break spectrum and use a
model in which all modifications have been incorporated to further document the exact
margins within the energency core cooling system criteria of 10 CFR Part 50.46. The
additional analyses should, as a minimum, confirm previous evaluations with regard to
worst break size, configuration, and allowable linear heat generation limits as a
function of elevation in the core.

Also, we will require the applicant to provide operating reactor coolant system fic,e
data for the Davis Besse, Uni, I which can be used to further verify the issumed total
system pressure drop. The new pressure drops were based on standard calculation
methods supported by operating plant pressure data and the results from scaled
reactor vessel model flow tests. Babcock and Wilcox has shown that although there
are some design differences between Davis Besse Unit 1 and other Babee k and Wilcox
plants from which mea;ured data were obtained, these differ aces have . negligible
effect on total system pressure drop. We have reviewed the flow path resistances
input to the REFLOOD ene m ncy core cooling system evaluetion code for the revised
system pressure distritet mn, and have checked several flow paths resistance values.
We find the methods to be appropriate for the derivation of loop resistances and
accept the reported values as being appropriate for Davis Besse, Unit 1.

Therefore, the staff concludes tnat the previous values quoted in Table 6.1 remain
applicable to Davis Besse Unit 1.

The maximum core-wide metal-water reaction was calculated to be 0.66 percent, a
value which is below the allowable limit of one percent. As shown in the tabulation
in Table 6.1, the calculated values for peak clad temperature and iocal metal-water
reaction were below the allowable limits specified in 10 CFR Part 50.46 of 2200

degrees Fahrenheit and 17 percent, respectively. As shown in BAW-10105 core geoN try
remains amenable to cooling and long-term core cooling can be established.

Our review of other plant-specific assumptions ai,wssed in the following paragraphs
regarding the Davis Besse. Unit I analyses addressed the areas of single failure
criterion, long-term boron concentration, potential submerged equipment, partial
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loop operation, and the containment pressure calculatien.
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6.3.3.2 Sinqle Failure Criterion

Appendix K to 10 CFR 60 3f the Comission's regulations requires that the combina-
tion of emergency core cooling system subsystems to be assumed operative shall be
those available af ter the most damaging single failure of emergency core cooling
system equipment has occurred. In its analyses Babcock and Wilcox has conservatively
assumed all containment cooling systems to be operating to minimize containment
pressure and has assumed the loss of of.e diesel to minimize emergency core cooling
system cooling. We stated in our Status Report cf October 1974 that the application
of the 2 ingle failure criterion was to be confirmed during subsequent plant reviews.

The applicant his concluded that no single active failure would more severely degrade
the emergency core cooling system than the previous assumptions stated above. A
rev ew of the Davis Besse Unit 1 piping and instrumentation diagrams and vergencyi

core cooling system motor-operated valve electrical schematics was conducte. by the
staff. Based on these electrical schematic reviews the staff required electrical

design changes for valves in the low pressure injection discharge lines, low pres-
sure injection-high pressure injection crossover lines, and high pressure injection
mini-flow bypass lines. On the basis of the revised plant design, the staff con-

cludes that a bounding single failure analysis has been performed for the Davis
Besse Unit 1 facility, and that no single failure wili more severely degrade the
emergency ore cooling system than the loss of one emergency diesel.

6.3.3.3 Containment Pressure

The emergency core cooling system containment pressure calculations for Babcock and
Wilcox plants with 177 fuel assemblies in a raised loop configuration were performed
generically by Babcock and Wilcox as described in BAW-10105. We reviewed Babcock
and Wilcox's evaluation model and published the results of this review in our Status

Report and its Suppleme1t in October 1974 and November 1974, respectively. We
concluded that Babcock and Wilcox's containment pressure model was acceptabl? for

emergency core cooling system evaluations. We required that justification of the
plant-dependent input parameter * J f in the containment analyses be submitted for
our review of each plant.

Justification for the containment input data was submitted for Davis Besse. Unit 1

by letter dated September 5,1975. This justification allows comparison of the
actual containment parameters for Davis Besse. Unit 1 with those assumed in topical
report bAW-10105. The applicant has evaluated the containment net-free volumo, the
passive heat sinks, and operation of the containment heat removal systems with
regard to the conservatism for the emergency core ccoling system analysis. This
evaluation was based on as-built design infomation. The containment heat removal
systems were assumed to operate at their maximum capacities, and lowest expected
values for the spray water and service water temperatures were assumed. The contain-

ment pressure analysis in BAW-10105 was demonstrated to be less than the calculated
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pressure response for the Lavis Besse, Unit I containment following a loss-of-
coolant accident and is therefc._ conservative for Davis Besse, Unit 1.

We have concluded that the plant-dependent information used for the emeroency ccre
cooling system containment presture analysis for Davis Besse, Unit 1 is conservative
and, therefore, the calculated . .tainment pressures are in accordam e with Appendix

K to 10 CFR Part 50 of the Commission's regulations.

6.3.3.4 Loni-Term Boron Concentra tion

We have reviewed the proposed procedures and the systems designed for preventing
excessive boric acid buildup in the reactor vessel during the long-tem coolir.g
period after a postulated loss-of-coolant accident. The applicant has agreed to

implerent procedures for Davis Besse. Unit I which would allow adequate boron
dilution during the long term and which will comply with the single failure cri-
terion. These proceJures will employ a hot leg drain and hot leg injection network
similar to the concept described in BAW-10105. The hot leg drain mode will dirett

reactor coolant from the hot leg, down the decay heat line to the decay heat removal
pump suction. This coolant draining from the hot leg would then be mixed with the
diluted water being pumped from the containment sump and would then be pumped back to
the react 7r vessel. Should a single active component failure not allow ',)eration of
the hot leg Jrain mode, the operator then has the alternative of selecting the hot leg

injection mode to provide baron dilution. The procedure would be to use the relatively

diluted water being pumped % t of the contair ent sump during the long-term recircula-
tion mode and route a minw.am of 40 gallons per minute of this sump wate- to the hot
leg to provide dilution of the water in the upper plenum of the reactor vessel. The

applicant will be required to demonstrate tnis minimum flow rate in each mode during
preoperational testing. In addition, the applicant must install flow rate measuring

devices prior to startup follnwing the first refueling to assure that a minimum of 40
gallons per minute is continually available following a loss-of-coolant accident, and
to facilitate system tests. With the addition of the flow devices and preoperational

tests, this proposal is acceptable to the staff. We conclude that the acceptable
results from the preoperational tests will provide reasonable assurance that the
system will deliver the minimum flow if needed during the first refueling period prior
to addition of the flow rate measuring devices.

6.3.3.5 Submerged Valves

The applicant has conducted a review of equipment arrangement to determine if any
I components inside the containment will become submerged following a loss-of-coclant

accident. Based on this review, decay heat suction valves DH-ll and DH-12 were
identified as being located in an area that will be flocded. The applicant subse-

quently enclosed these valves in a watertigh'. compartment to ensure their operability
during the lo v term af ter a loss-of-coolant accident. The staff will require that

an acceptable leakage test of this enclosure be perfomed at each refueling outage.
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Simple visual in section will not be sufficient. The requirements for this test are

stated in Section 4.5.:' of the technical :.pecifications.

6.3.3.6 Partial loop Analy3es

To support an operating configuration with less than four reactor coolant pumps on
the line (partial loop), we require an analysis of the predicted consequences of a
loss-of-coolant accident occurring during the proposed partial loop operating mode (s).
The applicant submitted an analysis for partial loop operation with one idle reactor
coolant pump (three pumps operating). Using a seduced power level of 77 percent of
rated power, Babcock and Wilcox performed this analysic assuming the worst case
break (8.55 squa e feet double-ended. C = 1) and maximum linear heat generation

D

rate allowed b, chnical specifications for this mode of operation. Based on a

sensitivity study referred to by the applicant in a letter dated May 1976, the break
selected was located in the active leg of the partially idle loop. Placing the

break at the discharge of the pump in an active cold leg of the partially idle loop

(instead of a t the discharge of the pump in an active cold leg of the fully active
loop) yields the most degraded positive flow through the core during the first half
of the blowdown and results in higher cladding temperatures. The maximum cladding
temperature for the one-idle-pump mode of operation was 1675 degrees Fahrenheit, a
value which is within the criterion of 10 CFR Part 50.46. Therefore, this a' Myri;

may be used to support the aonlicant's proposed operation with one idle .eactor
coolant pump,

Since an aralysis of the emergency core cooling system cooling performance with one
idle reactor coolant pump in each 1002 has not been submitted, power operation in
this anfiguration will be limited by Technical Specifications to 24 hours.

Single loep operation (i.e., operation with two idle pumps in one loop) is pro-
hibited by current Technical Specifications without notifying the staff. Each

proposal for a sch?du' led single 1000 test will be considered on a case-by-case

basis.

6.3.4 'ests and Inspections

We requested that, prior to issuance af an operating license, a test be conducted at
ambient conditions to verify the capability of the emergency core cooling system to
operate in the recirculation mode. The applicant has completed confirmation testing

of th2 emergency core cooling sysir to o?erate in the recirculation mode. Head
lose data gathered onsite for G flow cate from the containment sump equivalent to
the maximum carability of one train were compared to predicted values. The predicted
values were shown to be conservative head loss estimates. An investigation of the
potential for the formation of vortices in the containment sump was conducted using
a l to 2 scale model offsite. Additional grating on the containment sump was installed
in Davis Besse. Unit 1 subsequent to the testing to provide additional assurance that

unacceptable vortex formation would not occur. The staff concludes that. tbg.egerpency
* s) Nb
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core cooling system containment sump as designed will be free of unacceptable vortices
and that adequate net positive suction head exists to assure that the system will
operate as intended.

6.3.5 Conclusions

We have completed our review of the Davis Besse, Unit I emergency core cooling
system performance analyses and we have concluded that:

(1) The emergency core cooling system minimum containment pressure calculations

were performed in accordance with Appendix K to 10 CFR Part 50.

(2) With the modifications described herein, the single failure criterion will be
satisfied.

(3) The proposed procedur's for long-term cooling af ter a loss-of-coolant accident
are acceptable to the Comission. The implementation of these procedures
before startup is required to provide assurance that the emergency core cooling
system can be op ated in a manner which would prevent excessive boric acid
concentration from occurring.

(4) The proposed mode of reactor operation with one idle reactor coolant pr is
supported by a loss-of-coolant accident analysis. Operation with one idie pump
in each loop is restricted to 24 hours. Requests for single loop operation
will be reviewed on a case-by-case basis.

(5) Additional analyses are required within six months from the date of issuance of
the operating license to furtner quantify existing margins.

6.4 Habitabil W Systems

6.4.1 Radiation Protec+. ion Pg visions

We stated in our tafety Evaluatior, Report that our review of the control room
habitability ''.!owing a design basis loss-of-coolant accident indicated that the

'

thyroid ,e guidelines could be exceeded.

In Amendment No. 39 to the Final Safety Aralysis Report the applicant committed to
an acceptance test that will demonstrate the capability of the emergency system to
maintain a minimum of one-eighth inch of water gauge posit've pressure differential
ac oss the control room pressure bou.dary using a pressurization flow rate of 300
cubic feet per minute. We will require that the make-up flow be periodically
verified to be 300 cubic feet per minute plus or minus ten percent. The technical
specifications reflect this requirement.

S'dbb h
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The applicant provided additionr' 'ormation erge" ng the airtight door located in

the north wall of the control rc in We hue reviewed the design and have determined

that this de ~ will provide suft r1 crotection against inleakage.

Based on the design changes aoove, we hase recalculated the potential dose to a
control room operator after the design basis loss-of-coolant accident and find that
the modified design meets the dose guideline values of Genera; Design Critericn '9.

We conclude that the radiation protection provisions of the control room are now

acceptable.
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7.0 INSTRUMENTATION AND CONTROLS

7.1 General

In our Safety Evaluation Report we stated that the electrical drawings of the
reactor protection system, the engineered safety features system and the Class lE
support systems that were submitted in the Final Safety Analysis Report were incom-
plete in part or were not presented in sufficient detail to verify that the design
had been implemented adequately. We required the applicant to submit a final design
package for all safety-related (quipment in sufficient detail to facilitate our
review. Revised final design drawing packages were submitted by the applicant with
sufficient detail and permitted us to conduct an independent review. We conclude
that the drawings presratly docketed in the Final Safety Analysis Report are adequate
for an operating license review and are acceptable. Therefore, we consider this
matter resolved.

7.2 Reactor Protecti;2 , System

In car Safety Evaluation Report we stated that we would report the results of
our evaluation regarding modification of the reactor coolant system flow sensors
in regard to the connon pressure sensing line to all four differential pressure
transmitters. We have now determined that the system should be modified to
reduce the susceptibility of the system to false flow indication in the event of
single failure (e.g., a break, leak or plugging of either the high pressure or
low pressure sensing line.)

We have informed the applicant of the need to modify the system to reduce the
susceptibility to false flow indication. We will review the proposed modifica-
tions when the applicant completes its assessment and determines what modifications
can be made, and we will require that approved modifications be implemented during

or prior to the first refueling outage.

We conclude that until this matter is satisfactorily resolved, the surveillance
requirements imposed cy the plant technical specifications on the reactor pro-
tection system instrumentation (Table 4.3-1) and on the reactor coolant system
operational leakage (Section 3.4.6.2) provide an acceptable assurance that breaks
or leaks in the sensing lines will be detected. Based on operating experience, we
also conclude that for the interim period, plugging of the sensing lines is
highly unlikely.
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In our Safety Evaluation Report we stated that we would require the applicant to
document the modification of the power interrupt scheme for the control rod drive
trip circuit. The applicant has submitted the revised schematics which implement
the design as described in our Safety Evaluation Report, and we find the revised
design acceptable.

During our drawing revicw and our site visit in October 1976, and since issuance
of our Safety Evaluation Report, we determined that the applicant's separation
criteria did not include separation requirements between Class IE and non-Class
lE wiring inside the Class lE logic cabinets and in various control panels as
identified in Section 7.9.3 of the Safety Evaluation Report. As a result, the
applicant vas requested to verify that faults, (e.g., grounding, shorting, applica-
tion of high voltage and or electromagnetic interference (noise) on nr -Class IE
circuits would not propagate h the safety grade circuits and degrade them below
an acceptable level. The applicant agreed to submit test procedurx and test results
which would demonstrate that such faults would not degrade the safety systems below
an acceptable level.

In response to our concern the applicant submitted tests in December 1976 which

described various qualification procedures conducted by the Class lE safety
systems suppliers (the Reactor Protection System supplier and the Engineered
Safety Features Actuation System supplier). Although these qualification pro-
cedures described the methodology used (by analysis and/or test) to qualify
several isolation devices, and demonstrated that certain selected pieces of
equipment on a component or subchannel level were imune to simulated electromag-
netic interference (noise), the information and tests presented did not
adequately demonstrate that faults as described above would not degrade the safety
systems (as implemented and wired at the plant site) below an acceptable level.
Therefore, we found the applicant's response to our concerns regarding the
adequacy of the implemented design to be incomplete and unacceptable.

We have requested the applicant to reevaluate its design and verify that faults
on non-Class lE circuits would not propagate to the Class IE circuits and degrade
them below an acceptable level. In addition, we requested that the applicant
provide the following information for our review:

(1) Provide definition of the maximum credible voltage, current and electro-
magnetic disturbance that could be imposed in these circuits,

(2) Define fault duration and a description of the fault detection or fault
termination devices used to limit faulted conditions (including primary
and back up devices, if any),

%h
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(3) A description of the adequacy of the cable wiring and or connectors
required to sustain the above faulted conditions without degradation, or
which could lead to degradation or faulted conditions in the safety
charnels, and

(4) Provide test procedures and test results which demonstrate that
faults identified in the previous three items would not degrade the
installed safety systems below acceptable levels.

In response to our requests, the applicant submitted a Wst rotosal for our review
which they will conduct on the above mentioned systams in order to demonstrate that
their design as imple9ented will not d2 grade the safety systems below an acceptable

level. We have reviewed the type of tests that will be performed and the type of
faults that the system will be subjected to. We conclude that the proposed tests

are acceptable in part. The applicant was advised that in addition to the presently
proposed tests, we require tnat noise tests in accordance with Mil. Standard 19900

Section 4.6.11 (or equivalent) be conducted on the non-Class lE circuits that inter-
face with the Reactor Protection System, in order to satisfy the objectives of
Section 4.6 af IEEE Std. 279-1968. In addition, we require that noise test procedu.es
(identified above) be submitted to the staff and found acceptable four months from
issuance of the operating license, end that the applicant complete these tests and
submit the test results for our rev prior to startup follcwing the first regularly

scheduled refueling outage or no later than 26 months, whichever comes first.

Eased on the operctirg experience of the Reactor Protection System and the Engineered
Safety Features System on similar designs and our review of the qualification documen-
tation presently submitted, we conclude that there is sufficient basis to allow power
operation for the period stated, conditioned only on the satisfactory resolution of
the noise tests requirements identified above. We will review and report the results
of our evaluation of the noise test procedures and the test results when submitted.

7.3 Fraineered Safety Features Actuation Systra
7.3.2 Engineered Safety Features ActuatiJn/ Basi: loqiC

We reported in the Safety Evaluation Report that the applicant identified an
automatic testing system which will continuously validate operation of all trip
logic combinations for all parameters every 34 seconds and annunciate a detected
system fault. Subsequently, the applicant identified problem areas (i.e., noise
problems and calibration problems) in the automatic testing system and requested to
remove the automatic test system from the design. Since this automatic test
system is not required for safety, and since manual testing requirements specified
in tne technical specifications can be performed with the present design, we have
accepted the removal of this test feature from the Engineered Safety Features
Actjation System design. We requested the applicant to document in the Final

Safety Analysis Report and in the final design schematics their design modification
,~..,n,.,
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which deletes the automatic test system from the Engineered Safety Features

:tuation System. In the ei nt the applicant wishes to reinstaic this testing

feature at some future date, we will require that this design feature be reevaluated
and submitted to the staff for approval prior to reinstatement in the Engineered
Safety features Actuation System.

We have now reviewed the e.alicant's proposed method of disconnecting the auto-
matic test system which includes (1) disconnecting the power supply circuits. (2)
disconnecting the interconnecting wiring to the redundant protection channels, and
(3) removing the auto test module from the circuit. We have also reviewed the final
design schematics which reflect these changes. Based on our above review of the
applicant's proposed methoas for disconnecting the automatic test sjstem and the
revised design 3chematics, we conclude that the applicant's revised design satisfies
our requirements and is acceptable.

7.3.4 Decay Heat Removal Low Pressure to High pressure Isolation Valves

In the Safety Evaluition Report the J.pplicant was requested to (a) verify that
the consequences of inadvertent valve closure of valve DHil or DHl2 during
the decay heat remo.al mode of operation would not degrade the core cooling system
below an ateeptable level or (b) modify the design to preclude inadvertent valve
closure. The applicant proposed a procedure to remove power to these valves
during this mode of operation, that is, power would be removed administratively before
the decay heat pumps are allowed to start. As discussed in Section 5.5.3 of this
report, the staff's position requires that power will be maintained to the decay heat

removal valves in order to not compromise the isolation needed during operation
between high and low pressure piping. Section 5.5.3 discussed license conditions
regarding the submittal and implementation of acceptable design alternatives to pre-
clude the possibility of damage to the decay heat removal pumps from an inadvertent
closure of valves DH11 or DHl2 during decay heat removal operation.

7.3.5 Core Flooding Tank ! solation Valves

We stated in the Safety Evaluation Peport that the design of the core flooding
tank isolation valves was acceptable conditioned only on the satisfactory verifi-
cation of the implementation of the design during the site visit. We have com-
pleted the site visit and found no inconsistencies with what was stated in our
Safety Evaluation Peport. We therefore conclude that the implementation of this
design is acceptable.

7.4 Systems Required for Safe Shutdown ,. , Q.-

** '

7.4.1 Steam and Feedwater Line Rupture Control System

We specified in the Safety Evaluation Report those areas where the designs of the
steam and feedwater line rupture control system did not conform to the applicable

safety criteria.
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The applicant, at our request, has modified the design and responded to our safety
concems for the steam and feedwater line rupture control system. The following
items identify those areas that were found unacceptable in the Safety Evaluation
Report and describe subsequent resolution to our safety concerns.

(1) Item (1), Page 7-8, of the Safety Evaluation Report required that the design
of the anticipatory trip inputs to the steam arid feedwater line rupture control
system (e.g., inputs from the integrated control system) be modified to
satisfy the requirements of the Insti'"te of Electrical and Electronic

Engineers Standard 279-1971 if they are to remain as inputs to the steam and
feedwater line rupture cont *ol system or remove them if they are not required
for safety. The applicant elected to delete these trip functions from the
steam and feedwater line rupture control system design. We conclude that
since credit is not taken for these trips in the accident analysis and since
they are not required for safety, this modified design is acceptable. We
have reviewed the various final design schematics that implement this change and
the information documented in the Final Safety Analysis Report. We conclude
that the design satisfies the staff's requicements stated in Section 7.1
of the Safety Evaluation Report and is acceptable.

(2) Item (2), Page 7-8, of the Safety Evaluation Report identified areas where
the design of the steam and feedwater line rupture control system did not
conform to the requirement. of the Institute of Electrical and Electronic

Engineers Standard, 279-1971 Sections 4.2 and 4.16. The applicant provided
a modified design and revised final design schematics to demonstrate full

conformance with Sections 4.2 and 4.16 of the reference standard. We have
reviewed the final design drawings and conclude that the design meets the
staff's requirements stated in Section 7.1 of the Safety Evaluation
Report and is therefore acceptable.

(3) Item (3), Page 7-8, of the Safety Evaluation Report ider.tified two normally
open valves (i.e., HV599 and HV608) on the discharge side of the auxiliary
feed pumps (one in each loop), which if failed closed would preclude adequate
system function. The applicant has provided a mo'ified design for these
valves. The modified design provides automatic closure of these valves only
under specific accident conditions (i.e., in the event of a steam line break

the valve supplying auxiliary feedwater to the degraded steam generator would
automatically close). The circuit design for these valves includes interlocks
to assure that a single electrical failure would not cause closure of the

valve to the intact steam generator. In addition, redundant and independent
position indication for these valves to alert the operator of their status
at all times have been included in the design. We have reviewed the modified
final schematics and also verified the implementation of the design of these
valves during our site visit in October 1976. We conclude that the design
satisfies the staff's requirerent stated in Section 7.1 of the Safety
Evaluation Report and is cceptable. ];%.ib'l + 9W
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Also, during our continuing review of the design concerning the single
failure criterion as it relates to electrically-operated active and passise

components, four additional valves (i.e., DHl A, DHlB, DH14A, DHl4B) were
identified which, if failed closed during accident conditions, would preclude
adequate core cooling. The applicent was requested and submitted a modified
design for these valves which conforms to the requirements stated in Branch
Technical Position EICSB 18 of Appendix A in the Standard Review plan. We
have reviewed the modified final design sch matics and also verified the
implementation of their design curing our site visit in October 1976. We
require that the technical specifications identify the valves which are to
remain epen with power removed during reactor operations. We have concluded
that this design satisfies the Commission's requirements referenced above and

is acceptable.

(4) Item (4), Page 7-9, of the Safety Evaluation Report ident.fied P a staff's
requirements regarding testability of safety-related " blind sensors." In
Amendment 33 to the Final Safety Analysis Report, the applicant identified
a preposed modification to his existing design. The modified design will
replace the four level switches (i.e., blind sensors) in each steam generator
inside containment with four level transmitters. These sensors will L ve
continuous indication of the measured variable displayed inside the control
room. In additicn bistaFle trip relays will be located inside the steam L d
feedwater rupture control sye*em logic to actuate the trip logic whenever tne
predeterminad setpoints are reathed. This modification will be incorporated
prior to Mode 2 (Startup), to iacilitate the staff's requirements on testing
without necessitating plant shutdown. In the interim the applicant has comitted
to periodically ccli'arate the b'.ind sensors every three months. Monthly checks
will be conducted in accordance with the requircments si.ated in Section 4.9 of
IEEL Std 279-1971. Based on our review of ste&m and fecdwater rupture control

system design and the applicant's comitNnt to comply with the staff's require-
ments, we conclLM that the design satisfies the ConmMsion s requirements and is
acceptable.

(5) Item (5), Page 7-9, of the Safety Evaluaticn Report identified a comitrent
by the applicant to rencve the override interlocks wnich would automatically
shut and inhibit the steam inlet valves M the auxiliary feed pump turbine
(i.e., HV016, HV107, HV106A, and HV107A) from opening whenever containment

pressure exceeded a preselected setnoint of 38.5 pounds per square inch gauge.

Modified final design schematics for these valves were submitted which
deleted these interlocks. We have reviewed selected final design drawings
and conclude that this modification of the circuit derign for these valves
satisfies the staff's requirements identified in Section 7.1 of this
report and is acceptable.

} [ h l.1
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(6) During our review the applicant was requested to address the staff's concerns
regarding loss of all alternating current power to this system. In response
to the staff's concern the applicant comitted to modify the design and provide
a diverse power source (i.e., direct current power) to selected motor operated
valves (HV 106, HV 306, and HV 3870) is one redundant auxiliary feedwater
train to ast.re that the plant can be safely shut down in the event of loss of
all alternating current power. Final schematics of this design modification
were submitted. The applicant has stated that this design change will be
implemented prior to the second cycle of fuel operation (see Section 9.3.5
of the Safety Evaluation Report). We have reviewed these changes and the final
schenatics which describe how the design will be implemented. We conclude
that this modification satisfies the staff requirements and is acceptable.

Our review cf the unresolved items identified in the Safety Evaluation Report
for the steam and feedwater line rus,ture control system has now been completed.
Also, we have reviewed the applicant'2 design changes for providing diverse
power in one redundant aualiary feedwater train to assure that the plant can
be safely shutdown in the event of loss of all alternating current power.

Our review of the applicant's modified steam and f. edwa'er line rupture control
system, the final design schematics, and verification for implementation of
the modified design has !?en delineated in our evaluation as stated above.

Based on our review, we conclude that the design of the steam and feedwater
line rupture control system conforms to the staff's requirements, and
is acceptable.

7.5 Safety-Related Display Instrumentation

During the course of our review, and subsequent to the issuance of our Safety
Evaluation Report, we indicated to the applicant that the manual initiation of
system level inoperable status or bypass indicatior, did not fully meet the objective
of Regulatory Guide 1.47, Section C.4, " Bypassed and Inoperable Status Indication
for duclear Power Plant Safety Syster.s," and the design was not acceptable.
Specifically, manual initiation of systems level inoperable status or byoass
indication for containment l'.olation was not provided. The applicant was requested

and agreed to provide manual initiation of inoperable status indication for this
subsystem and to review his design to assure that manual initiation of inoperable
status or bypass indication is provided for all safety-related systems.

The applicant modified the design and provided two additional manual initiation of
inoperable status or bypass indication for the following subsystems: (1) Containment

Isolation and (2) Steam Generator Isolation.
, .n .g *~*,w
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The applicant revised the infomation in the Final Safety Analysis Report to
reflect this change. The present design includes bypass status indication for
the following subsystems:

(1) Auxiliary Feedwater System,
(2) Component e.coling Systen,
(3) Service Water System,
(4) High Pressure Injection Systen,
(5) Low Pcessure Injection System,
(6) Containment Spray System,
(7) Core Flooding System,
(8) Emergency Ventilation System,
(9) Borated Water Storage System,

(10) Con .inment Air System,
(11) Containment Radiation System.
(12) Control Room System,

(13) Containment Isolation System, and
(14) Steam Generator Isolation System.

We have reviewed the modified design and conclude that the design satisfies the
Comission's requirements stated in Section 7.1 of the Safety Evaluation Report
and is acceptable.

7.7 Environmental Oualification
,

We stated in our Safety Eval ution Report that, subject to satisfactory resolution
of the qualification of safety-related equipment required to be operable following a
postulated main steam line break accident environment, we found the environmental

qualification of the safety-related equipment to be acceptable. Our concerns and
resolution regarding the main steam line break accident environment is addressed in
Section 6.2.1 of this supplement.

In a recent amendment to the Final Safety Analysis Report, the applicant identified
additional safety-related instrumentation inside containment (steam generator level
transmitters) and outside containment (containment pressure transmitters). The
applicant was requested and agreed to supplement the infomation in the Final
Safety Analysis Report and describe the qualification tests perfomed on the
steam generator level transmitters and the containment pressure transmitters and
submit the test results and procedures used to qualify this equipment. The
applicant amended the Final Safety Analysis Re ort and submitted the information
requested. We have reviewed the equipment qualification procedures for the steam
generator level transmitters and conclude that the qualification environments that
the equipment was submitted to during the test was substantially in excess of the
required environmental envelope as stated in the Final Safety Analysis Report
and is acceptable. Also, the applicant has submitted the qualification tests for the
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containment pressure transmitters, the applicant has documented that these transmitters

will be located outside containment and subjected only to a worst case environment of
120 degrees Fahrenheit at 100 percent relative humidity.

Based on the relatively low ambient requirements imposed on these sensors and our
review of the qualification tests submitted, we have reasonable assurance that the
equipment will perform its intended function in these environments and is acceptable.
We conclude that the environmental qualification of safety-related equipment is
acceptable subject to any new concerns which may be identified in our generic review
of the main steam line break accident (see Section 6.2.1 of this Supplement).

7.9 Cable Separatinn and Identification Criteria

7.9.2 Separation Criteria Between Redundant Class 1E Circuits in Metal Conduits

7.9.2.1 Wireways

During our review of the applicant's separation criteria we detemined that wire-
ways (metal troughs with covers) were used in the cable spreading areas. Several
meetings were conducted with the applicant to determine the adequacy and implementa-
tion of the wireways. The applicant documented their separation criteria for
wireways routed in close proximity with other redundant Class lE raceways (i.e.,
ladder type trays, wireways and conduit) and with non-Class lE raceways (i.e.,
channels A, B, and C). In addition to providing thermal insulating blankets on
all open type trays (as described in Section 7.9.2.2 below) the applicant identified
that certain cables routed in these wireways were different from the cables tested
for flame retardancy as described in Section 7.9.1 of our Safety Evaluation Report.
For these wireways the applicant will inject silica gel (into) the wireway in order
to encase these cables with a flame retardant material. Based on our review of the
criteria established for safety circuits routed in wireways, and the additional

protective measures incorporated by the applicant, we conclude that this design is
acceptable.

7.9.2.2 Conduits

In our Safety Evaluation Report we identified areas where the separation between
redundant circuit routed in metallic conduit was inadequate and the information was

not sufficient to complete our review.

The applicant has amended the information in the Final Safety Analysis Report
describing the separation criteria for routing Class lE circuits in conduit and
has documented their separation criteria for these circuits when crossing open
tray type raceways. In addition to the separatien distances provided, the
applicant documented that all open trays (with certain justified exceptions,
i.e., trays inside containment) will be covered with flame retardant insulating
blankets to minimize flame propagation or ignition. The adequacy of using the
specific type of thermal blankets will be reviewed as part of our post license

hhb
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review of the plant fire protection to meet levels recorrended in Appendix A to
the Standard Review Plan 9.5.1, Revision 2 as discussed in Section 9.6.1 of this

report.

The appi' cants recently amended minimum separation cr'teria for redundant Class lE

circuits rcuted in metallic conduits allows less than one inch of free air space
between redundant condults with no provisions for barriers other than the conduit it-

self. In order to justify the adequacy of this amended design, the applicant
committed to jemonstrate by test that a single failure such as a fault (i.e., noise,
voltage surge, short circuit or ground) imposed in one Class lE circuit routed in
these conduits, would not degrade the redundant Class lE circuitry routed in the
redundant conduits below an acceptable level.

The applicant submitted their final test results, analysis, and the test procedures
for the tests which were conducted at our request to justify the adequacy of their
design. We have reviewed these procedures, the test results, and the adequacy of the
methods that were used on these circuits to simulate abnormal conditions.

Based on our review of these tests and the separation requirements established at the
construction pemit stage of review, we conclude that the design for redundant Class
lE cables in metallic conduit as implemented at Davis Besse, Jnit I satisfies the

objectives of General Design Criterion 22 and is acceptable.

Although the applicant's design criteria was compared tc the recently established
separation requirements, we do not believe that the increnental safety margins which
would be achieved by these requirements warrants backfitting the Davis Besse, Unit 1
design to the new standards.

Bas.d on our review of the se;'aration criteria for circuits routed in metal conduit,

we conclude that the design is acceptable.

7.9.3 Sepatation Criteria Betweer. Redundant Class IE and Non-Class lE
Circuits Within Enclosures

In tFe Safety Evaluaticn Report we iuantified concerns regarding the applicant's
criteria between redundant Class lE and non-Class lE circuits within enclosures.
We have reviewed the final test results regarding the flame tests conducted by the
applicant and conducted a site visit in October 1976 to review the as-installed

designs. Based on the staff's ev & ation during the site visit, we could not
support the adequacy nf the design as implemented and requested the applicant to
provide additional barriers ir these installations to assure that Class IE circuits
are adequately separated.

Subsequently, additional criteria for this installation was documented by the

applicant in the Final Safety Analysis Report. The modified criteria for these
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enclosures provides additional fire stops and barriers on the top of the cabinets
and at intercabinet junction points. In addition the cables on the bottom of the
cabinets will be coated witn silicon rubber. Also, smoke detectors are installed

in specified panels to detect fires.

Based on review of the modified criteria, and the demonstrated degree of flame
retardancy of the cable used in this installation, we conclude that the design
satisfies the staff's requirements and is acceptable.

7.10 Electrical Penetrations

In our Safety Evaluation Report we stated that the applicant was reouested to
supplement the information in the Final Safety Analysis Report and provide their
justification and basis to assure that the design of the electrical penetrations
satisfies the requirements stated in General Design Criterion 50, " Containment
Design Basis." In response, the applicant documented short circuit test results
which were conducted on their medium and low voltage penetrations that demonstrate
that these penetration assemblies can withstand, without loss of mechanical
integrity, the maximum possible fault current versus time conditions. In addition,
the applicant submitted aralyses which demonstrate that the primary and back-up
protective relaying used in these circuits are designed to interrupt power in
sufficient time to preclude electrical penetration damage in the event of faults
in these circuits. Also, during our review the applicant was requested to verify
that the operation of the primary and back-up protective relaying used in thesc
circuits would not be negated assuming a single .ailure in the supply power to
these breakers. In response to our concern the applicant identified that only

the 13.8 kilovolt breakers require power (i.e., direct current power) to isolate
the reactor coolant pumps from their motor control centers, and comitted to

modify their design by provHing independent direct current power sources to the
respective protective breakers. The modified design will supply direct current
power to the primary breakers from the direct current distribution panels "DAP" and
"DBP" and will supply direct current power to the back-up breakers from direct
current distribution panels " DAN" and DBN." Each distribution panel is supplied

by an independent battery and battery charger.

Based on our review of the test results, the analysis design modifications and
the various final design schematics, we conclude that the design cf the electrical
penetration protection is acceptable.

bfbh
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8.0 ELECTRIC POWER

8.2 Offsite power Systems

We stated in our Safety Evaluation Report that we had requested the applicant to
evaluate the Davis Besse. Unit 1 design for the Class IE electrical distribution
system to detemir,e whether the operability of safety-related equipment, including
associate circuitry and instrumentation, can be adversely affected by short term or
long tem degradation in the offsite power system as recently experienced at the
Millstone Unit 2 plant.

In response to our requests for information, the applicant submitted a response which
did not address all of our concerns and we have requested additional information from
the applicant. A condition to the operating license foi Davis Besse, Unit 1 will
stipulate th6t within four months from the issuance of the license Toledo Edison

Company shall provide to the Cornission an acceptable evaluation to assure that the
facility design will provide adequate breaker coordination and isolate its onsite
system in sufficient time to permit the required Class IE equipment to operate in the
event of offsite grid degradation. Prior to the Cornission's approval of the
modification, Toledo Edison Company shall maintain the nonnal operating range for the
grid system voltage between 98.3 percent to 102.2 percent of rated voltage with
corresponding safety-related bus voltages as defined in Attachment 1 of Toledo
Edison Company's letter to the Commission dated November 13, 1976. In the event
the system conditions exceed these values. Toledo Edison Company shall proceed in an
orderly manner to reduce load to five percent of rated power and take corrective action
to stabilize the system within the values stated above.

We conclude that with the condition noted above, adequate operating procedures
will be followed such that offsite power degradation during this period will not
cause an adverse effect on the health and safety of the public.

EsY0 30
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9.0 AUXILIARY SYSTEMS

9.6 Other Auxiliary Systems

5.6.1 Fire Protection System

We stated in our Safety Evaluation Report that as a result of investig3tions and
evaluations being condJCted by the staff on nuclear power plant fire protectiCn
systems, additional requir.ments might be imposed on Davis Besse U11t 1 to f;rther
improve the capability of t'le fire protection system.

On February 11, 1977 the applicant submitted its fire Hazard Analysis Report in
response to our September 30, 1976 letter transmitting Appendix A to Branch Technical
Position 9.5.i and our request for a fire hazard analysis and a reevaluation of the
fire protection program for Davis Besse Unit 1.

Our review of the applicant's Fire Hazard Analysis Report indicated that the submittal
was not adequate for detennining the fire protection program Of the facility in
accordance with Appendix A to Eranch Technical Position 9.5.1.

We have notified the applicant that a condition to the operating license for Davis
Besse Unit I will stipulate that: The licensee shall increase the level of fire

protection in the facility to the levels recommended in Appendix A to Standard Review
Plan 9.5.1, Revision 2, " Fire Protection System," or with alternatives acceptable to
the staff within three (3) years from issuance of the operating license except that
prior to startup following the first regularly scheduled refueling outage, the
licensee shall implement Section B of Appendix A. "Administrativ'e Procedures,

Controls and Fire Brigade," and Section C of Appendix A, " Quality Assurance Program."

We reaffirm our conclusions as stated in our Safety Evaluation Report that, based
upon our review of the facility fire protection design at this time, we conclude that
for the interim, the facility fire protection system is acceptable.

Our review of the applicant's reevaluation of its Fire Hazard Analysis Report and any
required modifications to the facility fire protection system will be reported in a
future report,

bbU 31
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12.0 RADIATION PROTECTION

12.6 Radioactive Material Safeh

We were informed by the applicant that sealed neutron startup sources (Arericium.
Beryllium-Copper) were exceeding the leckage test limits specified in the technical
specification 3/4.7.8.1.

Although the sources exceed the leakage test limits of the technical specifications
(< .00S uC1), tFe leakage activity was determined not to be leaking from any source
itself, but from Protactinium-233, an activation product of the Thorium-232 impurity
of the tungsten welding material used in the source fabrication.

Since start-up sources are placed in the reactcr, it is expected that the surface
contamination from the pre-reactor irradiated neutron source will be negligible when

compared to the surface contamination of the post-irradiated neutron source upon
removal from the reactor for radioactive waste disposal.

Based on our evaluation above, and our evaluation of the applicant's radioactive

material safety prCgram to assure the safe storage and handling of radioactive
sources (see Section 12.6 of the Safety Evaluation Report), a condition to the
operating license will stipulate that the applicant shall be exempted from technical
specificaticn 3/4.7.8.1 for the Americium-Beryllium-Copper startup sources until
such timo as the sources are replaced.

e. . . , n - cy
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13.0 CONDUCT OF OPERATIONS

1; 6 Indust, S1 Security

The applicant has r_ Vised the Industrial Security Plan for protection of the facility
from industrial sabotage since the issuance of the Safety Evaluation Report. These
revisions were identif'ed by letter dated February 2,1977 and by Revisions 4, 5,
and 6 submitted to the Comission ca November 15, 1977 February 18, 1977, and
March 24,1977, resper tively.

We have reviewed the revisiorm to the Indust *ial Security Plan and have determined
that these revisions do not decrease the grovisions for industrial security
previously reviewed and found to be 7.ceptable as stated in our Safety Evaluation
Report. On this '; asis we confinn :sur conclusion that the Industrial Security
Plan is acceptable.

We will req. ire that the applicant submit an amended physical secur4+, plan in com-
pliance with the requirements of 10 CFR Part 73.55 (effective rebruary 24,1977).
The applicant's submittal for an amended industrial securicy plan pursuant to 10 CFR

*

Part 73.55 must be submitted on May 25, 1977.
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15.0 ACCIDENT ANALYSES

15.2 Themal and Hydraulic Analyses
15.2.2 Accidents

We requested that the closure times of steam and feedwater isolation valves assumed
in the accidr,t 'n21yses be periodically verified. The proposed Technical Specifica-
tions were reviewed ty the staff and are acceptable.

Also, for the main steam line break and feedwater line break analyses, we requested
that the applicant further examine the potential for single active component failurei,
such as an isolation valve failure or the opening of an atmosphere vent valve.
Additional information was subnitted by the applicant. We have reviewed the inforra-
tion and we find the modified description and analyses submitted in the Final Safety
Analysis Peport in conjunction w'th the responses to our questions provides an
acceptable evaluation of these events.

15.3 Padiological Consequt ices of Accidents
15.3.1 Loss of Coolant Accident

We have reevaluated the radiological consequenccs o' the postulated loss-of-coolant

accident based on the revised relative concentration values (1974 to 1976) and the
revised depressurization time (6)2 seconds) in the annulus space as described in
Sections 2.3.4 and 6.2.3 of th's supplement, respectively. The assumptions used for
reevaluating this accident are provided in Table 15.1 and the resulting doses are
-hown in Table 15.3 of this supplement. We find the recalculated doses are within
the guideline values of 10 CFR Part 100 and, therefore, are acceptable.

We have reevaluated the post-loss-of-coolant accident for hydrogen purging using the
-7revised 4-30 day relative concentration value (8.0 x 10 seconds per cubic meter) at

the low population zone boundary (3200 meters). The assumptions used in calculating
this accident and the resulting doses are provided in Table 15.2 of this supplement.
We find these doses remain unchanged from those calculated at the time our Safety
Evaluation Report was issued and are well within the guideline values of 10 CFR Part
100 and, therefore, are acceptable.

,,,' Q y G Y .ucW A
.
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15.3.2 Steam Line Break, Steam Generator Tube Pupture, and Control Rod Ejection Accidents

For the steam line break and steam generator tube rupture accidents there are no changes
in either the assumptions used (Table 15.4) or the calculated dose results (Table Ib.6)
as reported in our Safety Evaluation Peport. Therefore, based on our conclusions as
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TABLE 15.1

ASSUMPTIONS USED TO ESTIMATE

RADIOLOGICAL CONSEQUENCES DUE TO A

POSTULATED LOSS OF COOLANT ACCIDE]NT,

AT DAVIS BESSE UNIT 1

Power level, megawatts thermal 2772

Operating time, years .'

Primary Containment Leak Rate, percent per day 0.5 to 24 hours
0.25 greater than 24 hours

Fraction of Core Inventory Available for

Leakage from Containment:

Noble Gases 100 p rcent

Iodine 25 percent

Bypass Leakage Fraction, percent of Primary
Containment Leak Rate

0-802 sec. 100 percent

802 sec, to 30 days 3 percent

6Primary Cont.ainment Free Volume, cubic feet 2.834 x 10

lodine Form Fractions, percent

Eleren tal 91

Particulate S

Organic 4

Filter Efficiencies for Iodine Forms, percent

Elemental 95

Particulate 90

Organic 95

Spray F sioval Rates, per hour

Elemental (E#fective to 1.1 hours) 0.5

Particulete 0.2

Relative Concentrations, seconds per cubic treter

0-2 hours at 732 meters 2.2 x 10-4

0-8 hours at 3200 meters 8.2 x 10-6 j{j$3.3
8-24 hours at 3200 meters 5.7 x 10-6

24-96 hours at 3200 meters 2.6 x 10-6

96-720 hours at 3200 meters 8.0 x 10'7

1- - ['
15-2



TACLE 15.2

HYD00 GEN PURGE DOSE

The * tions used to calculate the low populathn zone doses due to post-loss-of-coolant
.

acciden hydregen purging are:

Power Lev.:l: 2772 megawatts themal
6Containment Volume: 2.83 x 10 cubic feet

Purge Time: 30 days
Holdup Time Prior to Purging: 24 days
Purge Pate: 47 cubic feet per minute

Charcoal filter tf ficiency of 95 percent and 9d percent for Elementr.1 and
Organic lodine, respectively

X/Q Value: 4-30 days (H.0 x 10-7 seconds per cubic reter)

Estimated Consequences

low Population Zon_e Boundary Doses, Rm

(3200 reters) Thyroid Whole Body

11 -1

TABLE 15.3

FSTIMATED LOSS OF CGOLANT ACCIDENT DOSE PESULTS

M s,Pm
Thyroid Whole Rody

Exclusion Area Boundary (732 meters)

0-802 seconds 163.6 1.73

802 seconds - 2 hours 115.8 4.68

279.4 6.41

Low Population lore Scundary (3200 meters)
r-. . . - -,

d i);;ohy )$..%.

0-802 seconds 6.08 <1

802 seconds - 8 hours 10.56 <1

8-24 hours 3.76 <1

1-4 days 3.38 <1

4-30 days 2.74 <1

0-30 days 26.52 <1 -
,
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TABLE 15.5

ASSlJMPTIONS FOR CONTROL H0D EJECTION ACCIDENT

Case I*

1. Core Power Level 27/2 Megawatts thermal
2. Fuel Failed in Tran.,ient 28 percent
3. Iodine and Noble Gas Inventory in Gap of Failed Fuel 10 percent
4. Gap Activity in failed Fuel Heleased to Containment Building 100 percent
5. Plate-out of Radioactive lodines 50 percent
6. Containment Building Leak Rate for 24 hours 0.50 percent

7. Containment Building Leak Rate after 24 hours 0.25 percent

8. Containment Building Sprays are not Initiated ----------.-

9. Filter Efficiencies for Iodine Foms for time periods

greater than 802 seconds

Elet.antal 95 percent
Particulate 90 percent

Organic 95 percent
10. Relative Concentrati;ns, seconds per cubic meter

0-2 hours at exclusion area boundary - 732 meters 2.2 x 10-4
0-8 hours at low population zone boundary - 3200 meters 8.2 x 10

-60-24 hours at low population zone boundary - 3200 meters 5.7 x 10

Case II**

1. Core Power level 2772 Megawatts thermal
2. Fuel Failed in Transient 28 percent
3. Iodine and Noble Gas Inventory in Gap of Failed Fuel 10 percent
4 Gap Activity in Failed Fuel Released to Reactor Coolant 100 percent
5. Reactor Coolant to Secondary Coolant Operational Leakage 1 gallon per minute

6. Time to Peach Reactor Coolant-Secondary Coolant Equilibrium 16 min

7. Loss of Offsite Power so that Steam is Released from
Secondary Side Relief Valve

* Case I Peleases through the containment vessel
** Case II Releases through secondary system

.
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TABLE 15.6

DOSE RESULTS FOR STEAM LINE BREAK, STEAM

GENERATOR TUBE RUPTURE AND CONTROL ROD

EJECTION ACCIDENTS

THYROID WHOLE BODY

(REM) (REM)

ACCIDENTS [732 METERS) (/32 METERS 1 ,

Tube Rupture Accident 1.5 < 1. 0

Tube Rupture Accident with

Coincident Iodine Spike 12.0 <l.0

Steam Line break < l .0 < l.0

Loss of Offsite Power < l .0 < l .0

Loss of Offsite Power with < l .0 < l .0
Coincioent Iodine Spike

Rod Ejection Accident

case 1* (Exclusion Area Boundary) 5.0 < I.0

Case 2** (Exclusion Area Boundary) 42.0 < l .0

(3200 METERS) (3200 METERS)

Case 1* (Low Population Zone Boundary) 1.0 < l.0

Case 2** (Low Population Zone Boundary) < l .0 < l .0

* Releases through the containment vessel

** Releases through the secondary system

5 d[)h ']
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stated in Section 15.3.2 of the Safety Evaluation Report, we find the calculated
doses for the radiological consequences of the steam line break and steam generator
tube rupture accidents remain acceptable.

We have reevaluated the radiological consequences of the control rdd ejection accident
based on the revised relative concentration values and depressurization time in the
annulus space. The revised assumptions used and the recalculated doses are shown in

Tables 15.5 and 15.6, respectively, of this report. The reevaluated dose results for
the control rod ejection accident remain well within the guideline values of 10 CFR
Part 100, and are acceptable.

15.3.3 Radiological Consequences of a Postulated Fuel Handling Accident

.

We have reevaluated the fuel handling accident using the revised zero to two hour
relative concentration values at the exclusion area boundary and the low population
zone boundary. The revised assumptions used for reevaluating the fuel handling
accident and the estimated radiological consequences of this accident are provided in
Table 15.7 of this report. We find that the reevaluated doses remain unchanced from

those values presented in Table 15.7 of our Safety Evaluation Peport and reaffirm our
conclusions stated in that report that the potential doses calculated for the fuel

handling accident are well within the guideline values of 10 CFR Part 100, and are,
therefore, acceptable.

15.3.4 Waste Gas Decay Tank Accident

We have reevaluated the consequences of a postulated gas decay tank accident based on
the revised relative concentration values. The assumptions used and the calculated
dose results are shown in Table 15.8 of this report. We find that the recalculated
doses remain unchanged from those presented in Table 15.8 cf our Safety Evaluation
Report and reaffirm our conclusions that the doses for the waste gas decay tank
accident are well within the guideline values of 10 LFR Part 100, and are acceptable.

vs :.:u' h
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TABLE 15.7

ASSUMPTIONS FOR AND CONSEQUENCES OF A
POSTULATED FUEL HANDLING ACCIDENT

Power level 2772 Megawatts-thermal

Power Peaking Factor 1.7

Operating Time 3 years

Number of Rods Failed 208

Number of Rods in Core 38,816

Fraction of Inventory in Gap:

Noble Gases 10 percent
lodines 10 percent

Effective Iodine Decontamination Factor
in Pool 100 percent

Filter Efficiencies:

Elemental Iodine 90 percent
Organic Iodine 70 percent

Iodine Fractions leaving Pool

El emen tal 75 percent
Organic 25 percent

Shutdown Time /2 nours

Q/X Relative Concentration Values
0 - 2 hours at 732 meters 2.2 x 10'4 seconds per cubic meter

-60 - 2 hours at 3200 meters 8.2 x 10 seconds per cubic meter

Estimated Consequences:

Dose, Pem
Thyroid Wnole Body

Exclusion Area Boundary (732 meters) 9 <1

Low Population Zone Boundary (3200 meters) <1 <1

,< - <3i r) :sts);)\ ',
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TABLE 15.8

ASSUMPTIONS FOR AND CONSEQUENCES OF
A70STULATED GAS DECAY TANK ACCIDENT

Gas Decay Tank Ruptures

The assumptior.s used to calculate the offsite doses from a gas decay tank rupture were:

(1) Gas decay tank contains one complete primary coolant loop inventory of noble gases
resulting from operation with 1 percent failed fuel (94,000 curies of noble gases).

(2) The release is complete within 2 hours.

(3) Meteorological assumptions are the same as for the loss-of-coolant accident.

Dose, Rem
Thyroic Whole Body

Estimated Consequences:

Exclusion Area Boundary
(732 meters) Negligible <l

* Low Population Zone (3200 meters) Negligible <l

a.n 31; o -!'; i,.
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18.0 REVIEW BY THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

A Subconnittee of the Advisory Committee on Reactor Safeguards (Committee) considereo
the application for an operating license for Davis besse, Unit 1 on December 21, 1976
in Washington, D. L. The fell Committee completed its review of the application at
its 201st meeting on January 6, 1977. A copy of the Committee's report dated
January 14, 1977 is attached as Appendix E. The following paragraphs discuss the

current status of each item en which tne Committee commented or made reconnendations
in that report.

(1) The Committee indicated that the structures and components of Davis Besse, Unit
1, were designed for a safe shetdown earthquake (SSE) acceleration of 0.15g at
the foundation level. Because of changes in the regulatory approach to selection
of seismic design bases, the Committee believes that an acceleration of 0.20g
would be more appropriate for the SSE acceleration at a site such as this in the
Central Stable Region. The applicant presented the results of preliminary
calculations concerning the safety margins of the plant for a safe shutdown
earthquake acceleration of 0.20 . The Committee recommended that the NRC staff9

review this aspect of the design in detail and assure itself that significant

margins exist in all systems required to accomplish safe shutdown of the reactor
and continued shutdown heat removal, in the event of a safe shutdown earthquake

at this higher level. The Committee believed that such an evaluation need not

delay the start of operation of Davis Besse, Unit 1.

By letter dated January 31, 1977, the NRC staff requested that the Committee
verify the correctness of the *taff's interpretation to item (1) as specified
above. By letter dated February 17, 1977, the Committee responded to the NRC
staff request as follows:

(a) "In the Comnittee's opinion " currently accepted procedures for deconvolution"
are not acceptable at this site for structures founded on rock. It is the

Committee's opinion that Regulatory Guide 1.60, " Design Response Spectra for
Seismic Design of Nuclear Power Plants," should be applied at the foundation
level of such structures.

r ->,1 I <p
-

e a dU .%s
(b) "The systems to be investigated should include those needed for continued

shutdown heat removal as well as those " systems needed for safe shutdown."

(c) "In view of the fact that the review is being made for a plant designed to
different criteria, and already constructed, the responses of the components
and systems reviewed need not be strictly "within current acceptance limits."

*
.
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Instances in which those limits are exceeded may be consideced acceptable en
, judgment tasis, with due consideration to the contribution of seismic

motions to the overall response."

By letter dated February 24, 1977, t valicant submitted an alternative proposal

for detemining the seismic rock motion for the Davis Besse site. We have

evaluated the applicant's submittal and find the applicant's proposal to be
unaccepta'''. We are preparing a position to be issued to the applicant which
will specify the scope of review required to address the Comittee's recomenda-
tions for the Davis Besse, Unit I seismic review.

We agree with the Comittee that the forthcoming seismic evaluation need not
delay the start of commercial operation for Davis Besse, Unit 1.

See Section 3.7.1 of this supplement for the status on Item 1 above.

(2) The Comittee stated that the performance of the emergency core cooling system
has been evaluated using a Babcock and Wilcox evaluation model applicable to the
raised-loop configuration. The NRC staff has reviewed these evaluations and has

detemined that certain assumptions regarding return to nucleate boiling do not
comply strictly with the provisions of Appendix K to 10 CFH Part 50. The NRC

staff is also reviewing several other areas relating to emergency core cooling
system perfomance. These matters should be resolved in a manner satisfactory to
the NRC staff.

See Section 6.3 of this supplement for the status on return to nucleate boiling.

See Section 6.3 of this supplement for the status on other areas of the emergency
core cooling system.

(3) The Comittee noted that in conjunction with the evaluation and assessment of
the impact of routine waste releases from this plant, the Comittee recomends
that the NRC staff provide leadership in encouraging the development of improved
environmental radiation surveillance capabilities on the part of the State of
Ohio and appropriate local regulatory agencies.

The Commission's licensees have the responsibility for evaluating the impact of
their facility or. the environment and for assuring that individuals near the
facility do not receive radiation doses in excess of design objectives and
applicable limits. In some cases, state agencies conduct environmental surveil-
lance around nuclear facilities which gives an independent assessment of a
facilities offsite radiological impact. However, state surveillance, which is
not generally as extensive as that of the licensees, is not a requirement for the
issuance of an operating license. A licensee's program must be adequate to
assure that significant pathways are being monitored. 7 gg
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By letter dated December 14, 1973 the Commission contacted the State of Ohio
about participating in the Commission's program. As yet, we have had no response
from the State of Ohio. Although the Commission does prsvide limited technical
support to any state to upgrade their technical capability, the Conmission
cannot provide sufficient aid to develop a capable surveillance program for the
State of Ohio without adequate state funding and a commitment from the State of

Ohio.

(4) The Committee noted that post-accident operation of the plant to maintain safe
shutdown conditions may be dependent on instrumentation and electrical equipment
within containment which is susceptible to ingress of steam or water if the
hermetic seals are either initially defective or should become defective as a
result of damage or aging. The Committee believes that appropriate test and
maintenance procedures should be developed to assure continuous long-term seal

capability.

By letter from M. Bender of the Connittee to M. Rowden of the Commission dated
February 24, 1977, the Committee added item 4 above, to their list of generic
items as Item II D-2.

This matter will be dealt with on this plant and others when a final generic
solution is developed.

(5) The Committee stated that, prior to commercial power operation of Davis Besse,
Unit 1, additional means for evaluating the cause and likely course of various
accidents, including those of very low probability, should be in hand in order to
provide improved bases foc timely decisions concerning possible offsite emergency

measures.

We requested that the Committee provide clarification of this matter. By
letter dated February 17, 1977, the Committee stated that item 5 above was
intended to address the generic item " Instrumentation to Follow the Course of an
Accident" (Item II-ll of ACRS report on Generic Items dated April 16, 1976).
The Comnittee further stated that:

(a) " Appropriate emphasis should be given to the resolution of item I!-ll so
that resolution is accomplished prior to commercial operation of the Davis
Besse Unit 1 plant.

(b) " Additional attention should be given to development of procedures to be
used by the plant operators in taking appropriate corrective action fc r
incidents and accidents with very low probabilities of occurrence.

) o S h [-
lhe Committee plans to give further attention to the development of pra-
cedures to cope with operating events of intermediate probability to limit
their consequences on the public health and safety. This will be done on a

-la ,~' ' "'I'generic basis, however.' s
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item (a) above is discussed in Section 7.5.1 of the Safety Evaluation Report. It
is being considered as a generic issue (Item II-ll, Status Report on Generic
Items, see Appendix D of this report) and as such will be dealt with on this
plant and others wfien a final generic solution is developed.

Item (b) above will be dealt with on this plant and others when a final generic
solution is developed.

(6) The Comittee noted that anticipated transients without scram remains an outstand-
ing issue pending our review of the Babcock and Wilcox generic analyses, and
recomended early resolution of this matter in a manner acceptable to us.

The discussion in Section 7.2.2 of the Safety Evaluation Report notes that con-
sidering the probability of occurrence of the event in question, we conclude
that limitations on operation on this account are not necessary or appropriate
until such time as any facility modifications found necessary by our generic
review are finalized and can be implemented.

(7) The Committee noted that Davis Besse, Unit 1, has installed a bypass loop contain-
ing two manually operated valves around the decay heat removal system suction
line isolation valves. The nomally closed bypass valves would be opened in the
event of a spurious c%ure of one of the decay heat rea r system suction line

isolation valves during system operation. The Comittee recomended that further
attention be given to the means employed for isolation of the low pressure
residual heat removal system from the primary system while the latter is pressur-
ized, and that reliable means be developed to assure such isolation. The

Comittee stated that this matter should be resolved in a manner satisfactory to
the NRC staff.

See Section 5.5.3 of this supplement regarding the status of this matter.

(8) The Comittee stated that they support the NRC staff program for evaluation of
fire protection in accordance with Appendir A to Auxiliary and Power Conversion
Systems Branch Technical Position 9.5-1, " Guidelines for Fire Protection fe,
Nuclear Power Plants.' The Conmittee recomended that the NRC staff give high
priority to the completion of both owner and staff evalcations and to reconmenda-
tions for Davis Besse, Unit 1, in order to maximize the opportunity for improving
fire protection while areas arc still accessible and changes are more feasible.

See Section 9.6.1 of this supplement regarding the status of this matter.

(9) The Comittee stated that the applicant and the NRC staff should further review
security provisions for Davis Besse, Unit 1, for reasures that could significantly
reduce the possibility and consequences of sabotage, and that such measures

, __ _ Gjhshould be implemented where practical.
i sN
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We have further reviewed the applicant's revised Industrial Security Plan for
Davis Besse, Unit I and find that the applicant's revised Industrial Security
Plan is acceptable (see Section 13.6 of this report.)

In addition, we will require submittal of an amended physical Security plan in
compliance with the requirements of 10 CFR Part 73.55 (effective February 24,
1977). The applicant's submitta s for an amended industrial security plan
pursuant to 10 CFR Part 73.55 must be sub'itted by May 25, 1977.

(10) The Conmittee identified generic items of concern which they considered relevant
to the Davis Besse Unit 1 plant, .nd indicated that the generic concerns should
be dealt with by the staff and the applicant as solutions are found.

Appendix D of this report notes the disposition and status of each of the indicated
items.

g n) , )
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20.0 FINANCIAL 0:1ALIFICATIONS

20.1 Introduction

The Coninission's regulations relating to the detemination of an applicant's financial
qualifications for a facility operating license appear in Section 50.33tf) and
Appendix C to 10 CFR Part 50. In accordance with these regulations, the Toledo
Edison Company and the Cleveland Electric Illuminating Company have supplied operat-
ing and shutdown costs estimates for the Davis Besse Nuclear Power Station, Unit No. 1,
as well as providing additional financial infomation. The following analysis sum-
marizes our review of the financial information and addresses the financial qualifica-
tions of the Toledo Edison Company and Cleveland Electric Illuminating Company to
operate and, if necessary, to permanently shut down and safely maintain the subject
facility. The Toledo Edison Company and the Cleveland Electric Illuminating Company
supply electricity to approximately 2.9 million customers over a 4,200 square mile

service area in northeastern and northwestern Ohio. Recent financial information for
each of the applicar.ts, for the 12 months ended December 21, 1976, is presented in
Table 20.1.

Table 20.1

Financial Data for the Toledo Edison Company
and Cleveland Electric Illuminating Company

(12 months ended Decemoer 31, 1976)

Toledo Cleveland
Edison Electric Illuminating
Company Company

Operating Revenues (millicns) $224 $ 523

Net Income (millions) 5 39 i 82

Total Capitalization (millions) 5780 5 1488

Bond Rating

(Moody's/ Standard 5 poor's) tiaa/A Aa/AA

Toledo Edison Company and the Cleveland Electric Illuminating Company will share in
the output of the Davis Besse I facility in the same proportion as its ownershio
percentage: Toledo Edison Company - 48.62 rercent; Cleveland Electric illuminating
Corpany - 51.38 percent. These percentages reflect 3 transfer of 3.88 percent owner-
ship interest from the Toledo Edison Company ;o the Cleveland Electric Illuminating
Company, which has been completed and for whic h payment has been made.

, , ,q
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20.2 Estinated Operating and Shutdown Costs

For the purpose of estimating the unit's annual operating costs, the Toledo Edison
Company and the Clf veland Electric Illuminating Company assumed July 1977 as the
startup date for comercial operation of the facility. The estimate of the Toledo

ompany and the Cleveland Electric Illuminating Company for the total annualEdison c

cost or Operating the unit during each of the first five years of operation is pre-
serited in Table 20.2. The unit costs (mills per kilowatt-hour) are based on a net
electrical capacity of 906 megawatts electrical. The five year average Costs were
calculated by annualizing the e timated costs for 1977 in con.bination with the
annual estimates for 1978 through 1981.

Table 20.2

Operating Cost Estimate
(First Five Years of Connercial Operatiun)

Plant Capacity Operating Cast Estimate Mills / Kilowatt-hour
(thousands)

(July-Dec. ) 1977 60'- $ 68,473 28.8
1978 70- $ 168,950 30.4
1979 62~ $ 164,940 33.5
1980 73E $ 163,973 28.3
1981 70 $ 163,952 29.5

5-year average 67 S 159,752 30.0

In estimating the costs of permanently shutting down the facility, the Toled) Fdisc.n
Company and'the Cleveland Electric Illuminating Company assumed that the plant would
be entombed and no longer used as a commercial nuclear power facility. Expenditures
for entombnent are projected to be $10 million initially, with an annual surveillance
expense of $90,000 thereafter. Entombnent consists of sealing all remai-inc 'ighly

radio 3ctive components within a biologically secure structure after hav...g removed
all fuel assenblies and radioactive fluids and waste.

20.3 Source of Funds

The Toledo Edison Company and the Cleveland Electric Illuninating Company expect to
cover all operating expenses, including taxes, and interest payments through revenues
generated from their system-wide sales of electricity. The applicants have con-
sistently exhibited the ability to cover all operating expenses as evidenced by the
ratio of operating revenue to operating and inter est egenses as shown in Table 20.3.
The staf f assumes that shutdown and subsequent maintenance costs will either be

expensed in the year incurred or amortized over a period cf years, depending on the
rate-makir.a policy of le regulatory authorities.

%S$ 0
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Table 20.3

Ratio of Operating Revenue to
Operating and Interest Expenses

Toledo Cleveland
Edison Electric Illuminating

Year Company Comp ny

1976 I.08 1.08

(12 Months ended June 30,1976)

1975 1.08 1.08

1974 1.06 1.10

1973 1.11 1.13

1972 1.14 1.16

1967 - 1971 1.18 1.17

(Average)

During 1976, the Toledo Edison Company and the Cleveland Electric Illuminating
Company sold electricity for average unit prices (mills per kilowatt-hour) of 30.3
and 29.3, respectively. These unit prices experienced by the companies are above
the 1977 estimated unit cost (including a 10 percent return on investment) of
generating electricity from the Davis Besse 1 facility.

20.4 Conclusion

In accordance with the regulations cited above, there must be reasonable assurance
that the applicant can obtain the necessary funds to cover the estimated costs of
the activities contemplated under the license. Based on our analysis, we have con-
cluded that Toledo tdison Companf and Cleveland Electric Illuminating Company satisfy
this reasonable assurance standard and, therefore, are financially qualified to
operate and, if necessary, shut down and safely maintain the Davis Besse Nuclear
Power Station, Unit No. 1. Our conclusion is supported by the following factors
as discussed above: (1) the applicants' ability to e3rn revenues sufficient to cnver
all operating expenses, including taxes, and interest payments; and (2) the projected
output of lower unit cost electricity from this facility, as compared with the
utilities' present average price of electricity,

yi' -
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22.0 CONCLUSIONS

Based on our evaluation of the application as set forth in our Safety Evaluation
Report issued nn December 9,1976 and our evaluation as set forth in this supplement,
we conclude that the operating license can be issued to allow power operation at
full rated power (2772 megawatts-thermal) subject to license conditions noted in the
Safety Evaluation Report and this report which will require further Commission approval
and license amendments before the stated condition can be removed.

We conclude that the construction of the facility has been completed in accordance
with the requirements of Section 50.57(a)',1) of 10 CFR Part 50, and that construction
of the facility has been monitored in accordance with the inspection program of the
Commission's staff.

Subsequent to the issuance of the operating license for full rated power for the

Davis Besse, Unit 1, the facility may then be operated only in accordance with the
Commission's regulations and the conditions of the operating license undar the con-
tinuing surveillance of the Commission's staff.

We conclude that the activities authorized by the license can be conducted without
endangering the health and safety of the public, and we reaffirm our conclusions as
stated in our Safety tvaluation Report and this supplement.
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APPENDIX A

CONTINUATION OF CHRONOLOGY OF RADIOLOGICAL REVIEW

November 26, 1976 Staff letter regarding security clearance for review of cla:;sified

Sandia Safeguards ReporM.

November 29, 1976 Applicant letter on separation criteria for safety related redundant

electrical cable conduits.

December 3, 19,6 Applicant letter regarding separation criteria for electrical wire

and conduits and response to staff request for amendment to Final
Safety Analysis Report.

December 3,1976 Applicant letter advising that Amendment 40 | Revision 24) to Final
Safety Analysis Peport to be submitted December 6, 1976.

December 9,1976 Safety Evaluation Report was issued this date.

December 9,1976 Staff letter to Advisory Comittee on Reactor Safeguards transmitting
outstanding issues and Safety Evaluation Report.

December 9,1976 Applicant letter advising Amendment 40 will include the appropriate
electrical diagram changes and modifications of feedwater systen.

: ember 9, 1976 Staff letter to applicant transmitting Safety Evaluation leport and

Federal Reaister Notice.

December 9,1976 Amendment No. 40 (Revision 24) docketed.

December 13, 1976 Applicant letter providing verification for compliance with Appendix
G-Pressure Temperature Limits during startup and shutdown.

Cecerber 16, 1976 Applicant letter providing final report on the LCCS emergency sump
line testing.

December 15, 1976 Staff letter providing position on Peactor-Coolant Flow Transmitters.

December 20, 1976 Staf f letter regarding compliance with 10CFR Part 50, Appendix K

(Davis Besse. LCCS Reevaluation).

r, : f. N' ,au
3/-H h''-

y

A-1 J



December 20, 1976 Amenorent No. 41 (Revision No.1 to General Infomation portic i
of application).

December 20, 1976 Applicant letter trar.smitting Peactor Prbt;ction System Noise
lestine nata.

December 22, 1976 Applicant lettc transmitting Containment Vessel Integrated Leak
Rate Tests.

December 27, 1976 Applicant lette regarding degraded grid voltag? condition.

December 30, 1976 Anendment No. 42 (Revision 95) docketed.

January 5, 1977 Applicant Letter regarding Babcock and Wilcox Company's LCCS

evaluation mode.

January 5, 1977 Applicant letter requesting additional 45 days to address staff

position on Peactor Coolant flow Mon.toring Design modifications.

January 10, 1977 Staff letter advising temporary badging variance requested is
acceptable renarding Industrial Security Plan.

January 12, 1977 Amendment No. 43 (Revision 26) oncketed.

January 12, 1977 Staff meeting with applicant to discuss overpressure protection.

January 13, 1977 Staff metting with applicant to discuss plant technical specifications.

Jarua ry 14, 1977 Letter from Advisory Committee on Reactor Safeguards to
Chairman Rowden-Report on Davis Besse Nuclear Power Station, Unit 1.

January 14, 1977 Staf f meeting with applicant to discuss outstanding open items.

January 14, 1977 Staff letter transmitting Amendment No. 3 to Provisional Construction
Pemit No. CPPR-80; Federal Register Notice and Initial Decision for
Antitrust.

January 14, 1977 Staff letter providing sample Technical Specifications and trrata
Sheet concerning rire Protecticn Evaluation.

Janua' 91, 1977 Staff letter on " Effects of Fuel Pod Bowing on Dep3rture From
Nucleate Boiling."

January 21, 1977 Staff letter transmitting Advisory Committee on Reactor Safegu?rds
for Davis Besse Nuclear Power Station, Unit 1. , , y. , . y
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January 24 1977 Staff letter requesting additional Financial Infomation.

Janua ry 24, 1977 Staff meeting with applicant to discuss ECCS-Appendix K.

January 25, 1977 Staff letter requesting additional infomation on Industrial Security
Plan.

January 25, 1977 Staff lettu providing Standard Technical Specifications
for applicant review.

Janua ry 25, 1977 Staff letter requesting additional information for Degraded Grid
Voltage Condition.

January 27, 1977 Applicant letter documenting removal of Automatic Test Inserter from
Safety Features Actuation System.

January 27, 1977 Applicant letter providing information for Reactor Coolant Syster,
Le3kage Detection System.

January 27, 1977 Staff meeting with applicant to discuss input error in B&W ECCS
evaluation.

January 27, 1977 Applicant letter providing clarification on the impact of electrical
separation criteria.

January 27, 1977 Applicant letter providing clarification on the impact of electrical
separation criteria for cable tray fill e..ceeding tray side rails.

January 27, 1977 Applicant letter sumarizing non IE to IE isolation qualifications
of the reactor protection system crd the safety features actuation
system.

February 1, 1977 Aoplicant letter regarding staff request fnr amending application
for license regarding rwnership percentages.

February 2, 1977 Amendmer.t he. 44 (Revision No. 2 to General Information portion
of application).

February 3,1977 Applicant letter prov ding response to request for additionali

information regarding industrial security plan.

February 3,1977 Applicant letter providing response to request for additional
g . 3. .m-(v), Obtj Oficaccial information.

February 3, 1977 Applicant letter providing information on Natural Circulation Test.
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February 7, 1977 Applicant letter providing information for electrical separation

criteria.

February 8, 1977 Applicant letter transmitting reports entitled, " Fuel Rod Bow Effects
on Davis Besse 1 - Technical Specifications " and " Davis Besse 1
LOCA Analysis - Design Pressure Drop Evaluation."

February 9, 1977 Applicant letter providing additional information for offsite power

systems.

February 11, 1977 Applicant submittal of Fire Hazard Analysis Report.

February ll, 1977 Staff meeting with applicant to discuss ECCS-Appendix K and over-
pressurization protection.

February 14, 1977 Applicant letter with comments on proposed technical specifications.

ftbruary 17, 1977 Staff meeting with applicant to discuss decay hear renoval system.

February 18, 1977 Staff meeting with applicant to discuss elect; bl qualification of

reactor protection system and engineered safety features system.

February 22, 1977 Applicant submittal consisting of revised pages to Revision 5 of
the industrial security plan.

February 22, 1977 Applicant letter regarding frequency of performing check presently
reauired technical specifications.

February 23, 1977 Applicant letter requesting relief from the preoperational test

program status.

February 25, 1977 Staff letter fcr guidar.ce on implementing the Part 73.55 physical
security plan.

February 28, 1977 Applicant letter requesting meeting to discuss reactor coolant flow
monitoring.

February 28, 1977 Applicant letter requesting extension for construction permit from
April 1,1977 to November 1,1977.

February 28, 1977 Applicant letter summarizing selection of 0.15g SSE at bedrock design.

t 30g' jgtMarch 2, 1977 Staff neeting with applicant to discuss ECCS-Appendix K. p
-

March 4, 1977 Applicant letter providing additional information regarding contain-
ment vessel isolation systems, test, and inspections.

. -v -
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March 4,1977 Applicant letter providing additional information regarding reactor
vessel surveillance specimen program.

March 4, 1977 Applicant letter providing information on status of process radiation
monitors for preoperation testing.

March 4, 1977 Applicant letter providing information on operability of containment
vessel pressure transmitters.

March 4, 1977 Applicant letter regarding relief request on the preoperational test
program.

March 10, 1977 Applicant letter providing additional information on off-site power
systems.

March 17, 1977 Staff meeting with applicant to discuss test procedures for verifi-
cation that faults on non-class IE circuits would not propagate to

class I-E circuits on the reactor protection system.

March 17,1977 Staff letters regarding the routing of class IE wiring with non-class
IE wiring within class IE logic cabinets and panels.

March 23, 1977 Staff letter to applicant transmitting ACRS letters dated January 31,
1977 and February 17, 1977.

March 23, 1977 Applicant letter documenting basis for assurance that the manual bypass
valves DH21 and DH23 will not open inadvertently during power operation.

March 28, 1977 Applicant letter providing Revision 6 to industrial security plan.

March 28, 1977 Staff letter referencing forthcoming meeting on reactor coolant system
flow.

March 29,1977 Staff letter regarding fission gas releases from fuel pellets with

high burnup.

March 31, 1977 Applicant letter transmitting final report on conduit separation test

program.

March 31, 1977 Staff meeting with applicant to discuss separation criteria for

safety related electrical conduits.

April 1, 1977 Applicant letter indicating vendor will not be able to supply qualified
flow transmitters until July 1977.

. , , , , , ,
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April 6, 1977 Applicant letter advising FSAR and technical specifications revised
to allow radiation setpoint to be established after testing.
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APPENDIX B

BIBLIOGRAPHY FOR

THE DAVIS BESSE NUCLEAR POWER STATION

UNIT 1

SAFETY EVALUATION REPORT

The following additional references are provided:

Geology, seismology, and Foundation Engineering

70. Trifunac, M. D. and A. G. Brady, "On the Correlation St. ic Intensity Scales with Peaks of

Recorded Strong Ground Motion," Bulletin of the Seismolo_ sl Society of America, Volume
65, pages 139-162, 1975.

Review by Advisory Connittee on Peactor Safeguards

71. Letter, B. Rusche to M. Bender, dated January 31, 1977, for interpretation of Committee's
comments on Davis Besse Unit 1.

72. Letter, M. Bender to B. Rusche, dated February 17, 1977, providing clarification of tr.RS
report on Davis Besse, Unit 1.

Generic Letters

73. Letter, D. Moeller to M. Howden, dated April 16, 1976, regarding the status of generic
items relating to light -water reactors, Report No. 4,

74. Letter, B. Pusche to M. Bender, dated January 31, 1977, regarding present status of generic
Items relating to light-water reactors, Peport No. 4

75. Letter, M. Bender to M. Rowden, dated February 24, 1977, regarding the status of generic
items relating to light-water reactors, Report No. 5.
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APPENDIX C

tRRATA TO THE

SAFETY EVALUATION REPORT

FOR THE

DAVIS BESSE NUCLEAR POWER STATION, UNIT 1

PAGE LINE(5)

1-2 29 Change " structure" to " vessel"

l-2 33 Change " structure" to " vessel"

l-2 34 Change " structure" to " vessel"

l-2 35 Change " structure" to " vessel"

l-4 8 Cnange end of sentence to read " supply all the essential
water usdd by the facility"

l-4 27 Change "from" to "to"

l-4 29 Change line to read " automatically returned to the intake
forebay which serves as an ultimate heat"

l-5 3 Delete " reactor building" and add " containment"

l-5 4 Delete " reactor building" and add " containment"

l-5 30 & J1 Delete "and the engineered safety features actuation system"

l-5 34 Delete "and procure"

l-7 20 Delete " moderate and"

l-8 9 Change " tank to" to " tank makeup to" j{l'"f
'

g

l-8 last line Change line to read "(3) Reactor Coolant System Leakage
Detection System (Section 5.2.4.)"

l-9 24 Change "(Section 7.4.2)" to read "(Section 7.9.2)"

}-hj',
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PAGE LINE(5)

2-9 9 Change " building" to " vessel"

2-12 20 Change sentence to read, "The maximum calculated wind tide

was 9.3 feet due to a probable maximum meteorological event
based on a procedure by Platzman (see Reference 12,
Appendix B to this report)."

3-6 1 Change " containment" to " shield"

3-7 11 Delete "and resulting reactor forces"

3-7 23 Change "cannot" to "will not"

3-8 13 Delete "and moderate"
.

3-8 18 & 19 Delete "and moderate"

3-9 22 Change ' relief" to " vent"

3-10 25 Change " containment" ta " shield"

3-10 33 & 34 Delete "except for modes with closely spaced frequencies
where responses were combined by the absolute sum nethod.

3-10 last line Delete " Revision 1"

3-11 26 Add " vessel" after the word " containment"

3-11 31 Change "",tructure" to " vessel"

3-11 32 Change " structure" to " vessel"

3-12 2 Change " structure" to " vessel"

3-12 4 Change " containment" to " vessel"

3-12 9 Add " vessel" af ter the word " containment"

4-13 27 Add " shield" after the word " support"
n . Ud.Db
is)<*

5-1 25 Delete " mounted on" and add " connected to"

5-3 5&6 Change " located on" to " connected to"

N
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PAGE LINE(S)

5-3 8 thange l'.:e to read, " system safety valves, in conjunction
with 18 code safety valves and 2 atmospheric vent valves,

and"

5-3 14 Change "six" to "six and one-half"

5-3 21 Change " sodium hydroxide" to " trisodium phosphate"

5-6 2 Change line to read, "the systems are the containment
vessel sump level and radfogas and air particulate radio."

5-8 25 Change line to read, "recomendations of Regulatory Guide
1.83, Revision I, Inservice Inspection"

6-3 9 Change line to read " low level, an automatic switchover from
injection to recirculation is initiated.

6-7 last line Delete " reactor" and add " auxiliary"

6-8 8,9510 Change sentence to read, "This changeover of pump suction is
accomplished automatically with manual backup from the

control room."

7-11 9 Change " Table 7.9" to " Table 7.8"

7-11 35 & 36 Delete the sentence, "Except for the equipment referenced in
Topical Peport BAW-10003 which is discussed in Section 7.2
of this report."

7-11 36 Change " subject" to Subject"

7-13 28 Delete the word " solid"

Ebbb
8-1 10 Change "1071" to "1971"

8-2 8 Change line to read, "provided to prevent automatic paral-
leling both sources tnrough an essential bus.

8-3 4 Change " vital" to " essential"

H-3 last line Change " vital" to " essential"

8-4 20 Change "The batteries" to "The paired batteries"

'
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PAGE LINE(S)

9-1 10 thange " air-condition 1ng" to " emergency ventilation"

9-3 8&9 Change " seismic Category Safety Class 3" to " seismic
Category I"

9-3 30 Delete " emergency diesel generators"

9-4 3&4 Change sentence to read, "The structure rauses three

100 percent capacity service water pumps, t,40 cooling tower
makeup pumps, and a diesel driven fire pump."

9-4 12 Delete " heated main condenser circulating" and add " service"

9-4 23 & 24 Change sentonce to read, "Under accident conditions both

trains will be aligned to supply component cooling water
only to the essential components, including the emergency
diesel generators.

9-4 26 Change "the pump" to "the three pump"

9-4 27 Change "the component" to "the three component"

9-9 26 through.32 Delete lines 26, 27, 28, 29, 30 31, and 32

9-10 32 Change "200" to "J00"

9-10 33 Change "3100" to "3000"

9-12 29 Delete " auxiliary building"

9-13 7 Change " exhaust" to " ventilation"

9-16 3 Cnange' line to read, " elevation 585 feet International
Great Lake Datum do not serve the diesel generators."

10-1 11 Change " dump" to " vent"

* ' # ' * .". i pn -

10-1 23 Change "to 2.7" to "at 2.7"
.

'

10-2 10 unange " hydraulically" to " pneumatically"

10-2 33 enar.ge " building" to " vessel"

10-2 34 & J5 thange sentence to read, "Non-return valves downstream of
the isolation valves prevent reverse flow."

C-4
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PAGE LINE(S)

10-2 J5, 36, & 37 Delete "These valves c!ose automatically upon closure of
the main steam isolation valves. They can also be remote
manually operated from the main control room."

11-1 20 & 21 Delete "from the main steam condenser air ejecto""

11-9 11, 12 & 13 Cnange sentence to read, " Radioactive solid wastes resulting
from operation of the plant will include wet snitd waste
concentrates from the radwaste evaporators, spent resins
and spent filter cartridges; and contaminated dry solid
waste such as disposable filters, clothing, equipment, and

tools."

11-9 24 thange "high level wastes" to " wet solid wastes"

11-9 27 Change "high level" (o " wet solid wastes" and change
" low level" to " dry solid wastes"

12-3 8 Change " building" to " vessel"

12-3 33 Change line to read " exposures will be controlled by use of
supplied air rasks and apparel such as plastic su1ts."

12-4 4 thange line to read, "The health program and responsibilities
will be carried out by the Cnemistry and Health Physics"

13-1 14 thange " Inspection" to read " Reliability"

13-4 ZE & 29 Change sentence to read, "The services of a physician are
available, as required."

15-5 11 Change " Table 15.2" to " Table 15.7"

15-6 47, 48, 49, & 50 Add, tstimated Ccnsequences

LPZ Doses (Rem)
Thyroid Whole Body

11 <1

7d850b.).
15-8 9,10 & il Change " building" to " Vessel"

7 Cnange " DOSES" to " ACCIDENT"

'

15-9 25 Add " vessel" after the word " containment"
r -
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P%E LINE(S)

17-1 15 Change "res ponsible" to " responsible"

17-2 Figure 7.1 Show Power Engineering and Power Plant Construction Staffs

reporting to the Project Engineer and Power Plant Construc-
tion Superintendent, respectively, by vertical lines.

17-5 34 thange " control" to "Lompany"

A-1 24 thage " Atom" to " Atomic"

A-10 9 Cnange "34" to "J9"

V[~ ' ~,$$}
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APPENDIX D

ADVISORY COMMITTEE UN RFACTOR SAFFGUARDS-GENERIC MATIERS

The Advisory Comnittee on Peactor Safeguards (Committee) periodically issues a report listing
various generic items applicable to large light-water reactors. These are items which we and
the Committee, while finding present plant designs acceptable, believe have the potential of
adding to the overall safety margin of nuclear power plants, and as such should be considered
for application to the extent reasonable and practicable as solutions are found, recognizing
that such solutions may occur af ter completion of the plant. This is consistent with our con-
tinuing efforts toward reducing still further the already small risk to the public health and
safety from nuclear power plants. The Committee report concerning these generic items on which
this Apptndix is based was issued to the Commission on April 16, 1976 in a letter from Commit-
tee Chairman D. Moeller to Connission Chairman M. Rowden.

The status of staff efforts leading to resolution of all these generic matters is contained in
our Status Report on Generic Items periodically transmitted to the Committee. The latest such
Status Report is contained in a letter from B. Rusche to M. Bender dated January J1, 1977.

The Committee in its report on Davis Besse, Unit I dated January 14, 1977, identified the
relevant generic itens from the April 16, 1976 letter it considered applicable to Davis Besse,
Unit 1. For many of the items so identified, we have provided in the Safety Evaluation Peport
specific discussions applicable to the Davis Besse, Ur.it 1 generic status as given in the
January 31, 1977 Status Report.

These items are listed below with the appropriate section numbers of the Safety Evaluation
Report and/or this supplement where such discussions are to b' found. The numbering corresponds
to that in the April 16, 1976 report of the Comnittee.

For those items applicable to Davis Besse, Unit 1 which have not yet progressed to where
specific action can be initiated relevant to individual plants, our Status Report on Generic
Items referred to above provides the appropriate information.

Grc 3 II

r . s.; 1 5,"" 21. Turbine Missiles - Lection '.5.I *'#*'Jt ^

2. Effective Operation of Containment Sprays in a LUCA - 5ections 6.2.2 and 15.3.1

3. Possible Failure of Pressure Vessel Fost-LOCA by Thermal Shock-Status Report

4 Instruments to Detect Fuel failures - Section 5.2.4
.
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6. Cocunon Mode Failuras - Section 7.2._

7. Behavior of Reactor Fuel Under Aonornal Conditions - Status Report

9. Advisability of Seismic Scram - Status Report

11. Instrumentation to follow the Course of an Accident - Section 7.5, Section 18, Item 5,
and S c.tus Report

Croup II.A

1. Pressure in Containment Following a LOCA - Section 6.2.1

4. Rupture of High Pressure Line; Outside containment - Section 3.6.2

5. PWR Pump Overspeed During a LOCA - Section 5.5.1

7. Steam Generator Tube Failurts - Section 5.5.2

8. Periodic Comprehensive 10-year Review of Operating Powt r Reactors - Status Feport

Group II.C

1. Locking Out of LCCS Power-Operated Valves - Sections 5.5.3, 6.3.3.2, /.3.4, and 7.3.5

2. Fire Protection - Section 9.6.1 and Section 18, item 8

3. Design features to Control Sabotage - Section 13.6 and Section 18, item 9

4. Decora.rination and Ceconmissioning of Peactors - Status Report

5. Reactor Vessel Supports (Asymetric LOCA Loads from Sudden Subcooled Blowdown) -

Section 3.0.3

6. Water Hamer - Section 6.3.2. In addition, the principal area of concern in this item has

been the feed inlet to the steam generators. This has not been a problem in operating
Babcock & Wilcox plants because of system and component design and is not expected to be
a concern in Davis Besse, Unit 1.

$ , j.k) "
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AoPEt' DIX E

g[p **c
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, UNITED STATES,

y >e( g NUCt. EAR REGULATORY COMMISSION

{$% [ ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
*

. ., WASHINGTON D. C. 20555

..... January 14, 1977

Honorable Marcus A. Rowden
Chairman
U.S. Nuclear Regulatory Comission
Washington, DC 20555

Subject: REPORP ON DAVIS-BESSE NUCLEAR POWER STATICN, UNIT .1

Dear Mr. Rowden:

At its 201st meeting, January 6-8, 1977, the Advisory Comittee on Reactor
Safeguards completed its review of the application by the Toledo Edison
Comoany and the Cleveland Electric Illuminating Conpany for a license to
operate the Davis-Besse Nuclear Power Station, Unit 1. Menbers of the
Comittee visited the plant on May 18, 1976, and a subcomittee meeting
was held in Washington, D.C. on Deceber 21, 1976. During its review,
the Comittee had the benefit of discussions with representatives and
consultants of the Applicant, the Babcock and Wilcox Conpany, the Bechtel
Corporation, and the NRC Staff. The Comittee also had the benefit of
the documents listed. ne Comittee reported on the application for
a construction permit for this unit on August 20, 1970.

The Davis-Besse Nuclear Power Station, Unit 1, is located on the south-
western shore of Lake Erie about midway between the cities of Toledo and
Sandusky, Ohio, ne minimum exclusion distance is 2400 ft. he low
population zone, with a radius of two miles, included about 870 people in
the 1970 census. n e nearest population centers are Toledo (1970 popula-
tion 383,818) and Sandusky (1970 population 32,674), both about 20 miles
frm the plant.

The nuclear steam supply systs employs a Babcock and Wilcox pressurized
water reactor similar in nost respects to those first used in the Oconee
Nuclear Station. This system differs frm the Oconee units and several
other simila units in that the steam generator loops are raised about
30 ft above the level in the original plant arrangement. Although this
change was made to eliminate the necd for internal vent valves, four such+

valves are provided because of their beneficial effect in reducing steam
binding following a postulated loss-of-coolant accident.

'
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Honorable Marcus A. Rowden -2- January 14, 1977

The proposed power leval for the unit is 2772 MWt, as co m ared to 2633
MWt proposed at the construction permit stage. This higher power level
is the same as that proposed for the Rancho Seco and Three Mile Island,
Unit 2 reactors, both of which have been reviewed by the NRC Staff and
the Comittee and found acceptable.

The structures and components of Davis-Besse, Unit 1, were designed for
a Safe Shutdown Earthquake (SSE) acceleration of 0.15g at the foundation
level. Because of changes in the regulatory approach to selection of seis-
mic design bases, the Cmmittee believes that an acceleration of 0.20g
would be more appropriate for the SSE acceleration at a site such as this
in the Central Stable Region. S e Applicant presented the results of
preliminary calculations concerning the safety margins of the plant for
an SSE acceleration of 0.20g. The Comittee recomends that the NRC Staff
review this aspect of the design in detail and assure itself that signifi-
cant margins exist in all systens required to accomplish safe shutdown of
the reactor and continued shutdown heat renoval, in the event of an SSE

at this higher level. He Cmmittee believes that such an evaluation need
not delay the start of operation of Davis-Besse, Unit 1. The Comittee
wishes to be kept informed.

The performance of the Emergency Core Cooling System (ECCS) has been
evaluated using a Babcock and Wilcox evaluation model applicable to the
raised-loop configuration. Se NRC Staff has reviewed these evaluations
and has determined that certain assumptions regarding return to nucleate
boiling do not comply strictly with the provisions of Appendix K to
10 CPR Part 50. Se NRC Staff is also reviewing severa] other areas
relating to ECCS performance. These matters should be resolved in
a manner satisfactory to the NRC Staff.

In conjunction with the evaluation and assessment of the impact of
routine waste releases from this plant, the Comittee recomends
that the NRC Staff provide leadership in encouraging the develognent
of improved environmental radiation surveillance capabilities on the
part of the State of Ohio and appropriate local regulatory agencies.

The Comittee notes that post-accident operation of the plant to
maintain safe shutdown conditions may be dependent on instrumentation
and electrical equignent within containment which is susceptible to
ingress of steam or water if the hermetic seals are either initially
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defective or should become defective as a result of damage or aging.
The Comittee believes that appropriate test and maintenance procedures
should be developed to assure continuous'long-term seal capability.

The 'Comittee recommends that, prior to comercial power operation of
Davis-Besse, Unit 1, additional means for evaluating the cause and likely
course of various accidents, including those of very low probability,
should be in hand in order to provide improved bases for timely decisions
concerning possible off-site emergency measures. 'Ihe Committee wishes
to be kept informed.

The question of whether the design of this plant must be modified in
order to comply with the requirements of W768-1270, " Technical Report
on Anticipated Transients Without Scram (A'IWS) for Water-Cooled Reactors,"
remains an outstanding issue pending the NRC Staff corrpletion of its
review of the Babcock and Wilcox generic analyses of ATWS. The Comittee
recorsends that the NRC Staff, the Applicant, and the Babcock and Wilcox
Company continue to strive for an early resolution of this matter in
a manner acceptable to the NRC Staff. The Comittee wishes to be kept
informd.

Davis-Besse, Unit 1, has installed a bypass loop containing two manually
operated valves around the decay h' eat removal system suction line iso-
lation valves. The normally closed bypass valves would be opened in
the event of a spurious closure of one of the decay heat renoval system
suction line isolation valves during system operation. Ths Comittee
recommends that further attention be given to the means employed for iso-
lation of the low pressure residual heat renoval system from the primary
system while the latter is pressurized, and that reliable means be developed
to assure such isolation. This matter should be resolved in a manner sat-
isfactory to the NRC Staff. The Committee wishes to be kept informed.

The Comittee supports the NRC Staff program for evaluation of fire pro-
tection in accordance with Appendix A to Auxiliary and Power Conversion
Systens Branch, Technical Position 9.5-1, " Guidelines for Fire Protection
for Nuclear Power Plants." The Committee recommends that the NRC Staff give
high priority to the completion of both owner and staff evaluations and to
recomendations for Davis-Besse, Unit 1, and for other plants nearing com-
pletion of construction in order to maximize the opportunity for improving
fire protection while areas are still accessible and changes are more feasible.
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2e Conmittee believes that the Applicants and the NRC Staff should fur-
ther review security provisions for Davis-Besse, Unit 1, for m asures
that could significantly reduce the possibility and consequences of sabo-
tage, and that such measures should be inplemented where practical.

Other generic problems are discussed in the Ccanittee's report, " Status
of Generic Items Relating to Light Water Reactors: Report No. 4," dated
April 16, 1976 (Attached). R ose problems relevant to the Davis-Besse,
Unit 1, should be dealt with by the NRC Staff and the Applicant as solu-
tions are found. W e relevant items are: II-1, 2, 3, 4, 6, 7, 9, 11;
II.A-1, 4, 5, 7, 8; II.C-1, 2, 3, 4, 5, 6.

We Advisory Comtnittee on Reactor Safeguards believes that, if due re-
gard is given to the itemc mentioned above, and subject to satisfactory
coupletion of construction and pre-operational testing, there is reason-
able assurance that the Davis-Besse Nuclear Power Station, Unit 1, can
be operated at power levels up to 2772 MWt without undue risk to the
health and safety of the public.

Sincerely ours,

91-
M. Bender
Chairman

Attachment:
Status of Generic Items Relating
to Light Water Reactors: Report
No. 4 dated April 16, 1976

References:

1. Davis-Besse Nuclear Power Station, Unit 1, Final Safety Analysis
Report (March 1973) with Revisions 1 through 24.

2. Safety Evaluation Report (NUREG-0136) in the matter of the Davis-
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