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Mr. N. B. Hughes
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Chattanooga, Tennessee. 37201
ATTi:

Gentlemen:
SUBJET:

ACCEPTAICE ?riVIER Ei S3ELLEFONB NUCLEAR PLAN

on February 3, 1978, you tendered an ap lication for operating licenses
for the Bellefonte Nuclear Plant Unit Nos. I and 2. four applicati n
included a Final Safety nalysis Report (FmAR), Environmental Report (ER)
and general inforimation.
I regret that we have not been able to m-ake a determination as to
actejtability within 30 .days, but the coqpleteness of the applicatio,
vi8-a-vis information relating to the reactor protection system has
required additional study.
elefonte plans to use a reactor protection.
system (RPS-)
of an advamce design that we have not reviewed and
aproved. In a February 21, 1978 letter, you informed us that fidial
design information will not be subuitted until GCtober 15, 1978, and
that verification test results will hot to submitted until April 1979.
As such you are proposing to suo it essential fifal design ihformnation
Nre thin a year after teadering of the application, and -only eight
dhihs pfior to TVA's presently anticipated fuel lead, date of
Decemaber, 1, 1979. On the one hand, we are- reletant to ace pt an
incomolete application.
o the other, it would be difficult, if not
irppls blei oconplete the required review based on the present
applicatidE !?,, theend ofnext year.
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Considering this delema, I thirk there is a need. for two distinct
meetipgs to discus these matters. -First, it is essential for'us to
establish as Accurate a construction completion date for nit 1 as
possible. .Using a rather generic model, and assuming that Unit I
is about 52% complete (as reported in February 1978 Construction
Status Report) we can estimate construction completion in the Spring
of 1981. If in fact this is a reasonable' estimate, then TVA would
have titre to develop the required information on its present schdule
and the application could be doketed i'n April 1979 with sufficient
time for the taff to complete I-ts .review prior to the completion of
construction of Unit 1. To this end, we will contact you shortly to
set up a Peeting to review in detail the plant-specific aspects -of.
Unit 1 construction to see if ye can arrive at a mutually aceptable
estimate for a construction completion date.
In the event that it appears tht constrthctin Of Unit 1 would be
complete within the next 21-31 mnths, then we should schedule a meeting
promptly with TVA and B&W to discuss the rquired reaitor protectioh
system information an explore means to obtain sufficient information
to permit. accepting the application and starting the review Oh a more
accelerated schedule.
During the course of our acepta review of your FSAR we have
discovered some areas where we will need additional information for
our detailed review. These are identified in the attached requests
for additional infoxitatiep(End sure 1), and inclodes the inforation
related to the reacttprotection systen. Seo
he infomation
requests are of the t
ruially resulting from the first round of
our detaii94 review df ta applicatio and are prqvied now to enoble
you to a'end the application with the
Ired infor ation at the
earliest practical tire. -Ne are prepared to meet with you in the
near future to diseuss the requests.
uhdwir, we have identified two problem areas which could result in
a delay 9f theissuance of the Bellefonte operating licenkes u.less
appropriate action is taken daringthe early stages of our review.
nhese problem areas are as follows
(1) In a letter dated Deceirber 27, 1977, we informed you of
seismic design qustions that must be addressed in the
Bellefonte RM.- You responded in a letter dated
February 6, 1978, stating that the information will be
supplied on or about July 3, 1978. This schedule must
batinet to avoid any subseWquepnt delays in our review of
sellefonte. Our technical staff is a ailable to discuss
this matter further.
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Sec tion 11 of the geidefonte FSAR does not adequatly address
the requiremeiqts of Appendix I to 10 CFR 1art 50 (see Request
321.2 of Encl6sure L). I .understnd' this information cant
b available within 66e-next two monh .
ze

I do mot believe tzhese matters will present scheduling problems unless
it turds out that construction completion is must sooner than we now
anticipate.

sincer ly,

P er S.
Boyd, Director
Division of Project Management
office of Nuclear Reacto Regulation
Enclosure:
request for Additional
Information for Final
Safety Analysis Report
cc w/enclosure:
Herbert S. Sanger, Jr., Esq.
General Counsel

Mr. Dennis Rennet
Babcock &wilcox Company

Tennessee Valley Authority
400 Commrce Avenue, E11B33
Khoxvilld, Tennessee

P. 0. Box 1260

Lynchburg, Virginid

37902

Mr. E. G. Beasley
Tennessee Valley Authority
400 Co6,mmerce Avenue, W9C 165

Rnoxville, Tennessee

37902

,Mr. D. Terrill
Licensing Engineer
Tennessee Valley Authority

303 Power Building
Chattanga:, Tennessee

37401

Mr., Robert B. Borsum
Babcock & Wilcox Company
Suite 420
7735 Old Georgetown Road
20014
Bethesda, Maryland
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SAFETY ANALYSIS7REPORT

BELLEFONTE NUCLEAR PLANT
DOCKET NOS. 50-438 AND 50-439
Dil.7S
010.1
(3.6)

AUXILIARY SYSTEMS
With regard to postulated pipe breaks outside containment, we require
that you demonstrate that safety related equipment will be adequately
protected in the event of a high energy fluid

system pipe break.

We

also require that you show compliance with Regulatory Position C.2 of
Regulatory Guide 1.29 to assure that nonseismic high-energy lines
outside containment will not fail in the event of an SSE and thereby
reduce the functioning of other safety related equipment....We request
that you submit sufficient analyses to confirm the adequacy of your
design in this regard.
010.2
(9.0)

Provide a tabulation of all valves in the reactor pressure boundary and
in other seismicCategory I systems (per Regulatory Guide 1.29) e.g.,
s.afety valves, relief valves, stop valves, stop-check valves, and control
valves whose operation is relied upon either to assure safe plant cold
shutdown or to mitigate the consequences of an accident.

The tabulation

should identify the system in which it is installed, the type and size.
of valves, the actuation type(s), and the environment of conditions to
which the valves are qualified.
010.3
(9.1)

You state that the safety provisions that are designed into the reactor
building polar crane and the primary auxiliary buildi-ng crane are
discussed in Section 3.8.
as stated.

We find no evidence of .these safety provisions

Provide a discussion of the safety provisions for these cranes.

010.4
(9.5)

Your fire hazard analysis does not include an evaluation of the effects
or consequences of postulated fires including exposure fires.

The effects

or consequences should be evaluated with and without actuation of an
automatic suppression system, including consideration of transient combus
tible exposure fires.

Additional guidance for preparation of a fire

hazard analysis is provided in proposed Regulatory Guide 1.120, Revision 1.
In addition to your fire hazard analysis, provide drawings which show
the site related systems and components, fire protection system P&I
drawings, and yard fire loop arrangement drawings including fire pumps
and storage tanks.
010.5
(9.2)
(RSP)

We are unable to establish from your compohent cooling water system
drawings that inadvertent closure df any of the valves in this system
or a moderate energy line break would not terminate cooling water flow
to the reactor coolant pumps which could p6tentially 'lead to fuel
damage or break of the primary system barrier resulting from locked
reactor coolant pump motors.

Revise your design to meet our position

concerning design of the cooling water system:
(1) A single-failure in the component cooling water system shall .not
result in fuel damaae or damage to the reactor coolant system'
pressure boundary caused by.an extended loss of cooling to the
reactor coolant pumps.

Single failure includes operator error,

spurious actuation of motor-operated valves, and loss of component
cooling water pumps.

es
010.5

(2)

Moderate energy leakage crack or an accident that is initiated from
a failure in the component cooling water system piping shall not
result in excessive fuel damage or a breech of the reactor coolant
system pressure boundary when an extended loss of cooling to the
reactor coolant pumps occurs.

A single active failure shall be

considered when evaluating the consequences of the accident.
Moderate. leakage cracks should be determined in accordance with the
guidelines of Branch Technical Position APCSB 3-1, "Protection
Against Postulated Failures in Fluid Systems Outside Containment."
To meet the two criteria above, that portion of the component cooling
water system which supplies cooling water to the reactor coolant pumps
can be designed to non-seismic Category I requirements and Quality Group
D if you demonstrate that the .reactor coolant pumps are capable to
operate with loss of cooling for longer than 30 minutes without loss
of function and the need for operator protective action.

And, safety

grade instrumentation to detect.the loss of component cooling water to
the reactor coolant pumps and to alarm the operator in the control room
is provided. The entire instrumentation system, including audible
and visual status indicators for loss of component cooling water should.
meet the requirements of IEEE Std 279-1971.

Alternately, if it cannot

be demonstrated that the reactor coolant pumps'will operate longer than
30 minutes without loss of function or operator corrective action,
then your design must meet the following requirements for the entire
component cooling water system:

010.5

(1)

Safety grade instrumentation consistent with the criteria fQr the
protection system shall be provided to initiate automatic protec
tion of the plant.

For this case, the component cooling .water

supply to the seals and bearings of the pumips may be designed to
non-seismic Category I requirements and Quality Group 0.
(2) The component cooling water supply to the pumps shall be capable
of withstanding a single active failure or a moderate energy.line
crack as defined in our Branch Technical Position APCSB 3-1 and be
designed to seismic Category I, Quality Group C and ASME Section III,
Class 3 requi rements.

Provide additional assurance that you comply

with this position.
010.6

(9.3)

Design deficiencies have been identified ib other B&W plants that
following a loss of offsite power the reactor coolant pump seals cannot
withstand the resulting interruption of sea1 water flow without damage.
Expand Section 9.3.6 to address the Bellefonte Plant design relative
to the above stated deficiency, if there is any, and confirm that the
Bellefonte Plant can withstand a loss of offsite power without seal
damage to the reactor coolant pumps.

022.0

CONTAIMEN1T SYSTEMS

022.1

With regard to the containment response ana1ysis for a postulated

(6.2.1)

main steam line break, provide the following additional information:
(1) Provide the results of a spectrum of break sizes at various

power levels in order to identify the worst case main steam line
break for containment pressure and containment atmosphere temperature.
(2)Provide a discussion of the single failure analysis and include
the results of the analysis to demonstrate that the design basis
active failure has been identified.
(3)Provide justification for the reliance on any equipment.or
component which is non-safety grade to.mitigate the accident.
(4) For the case which results in the maximum containment pressure and
for the case which results in the maximum containment atmosphere
temperature, graphic'ally show the containment atmosphere pressure
and temperature and structural heat transfer coefficient as a
function of time.

Include a table of accident chronology and

containment energy distribution similar to that provided for
LOCA analyses.
(5) Discuss the manner in.which unisolated inventories in the steam
line and feedwater lines are accounted for in the mass and energy
release calculation.

(6) Specify and justify the design temperature of the containment
structure shell and concrete, the design temperature of the.
internal structures and the temperature used to qualify the
safety-related instrumentation located within the containment.

022.2

Provide the following information regarding the environmental qualification
of safety related equipment.
(1) Provide a comprehensive list of equipment required to be operational
in the event of a main steam.line break (MSLB) accident to mitigate
the accident consequences and assure a safe shutdown of .the plant.
The list should include, but not necessarily be limited to, the
following safety related equipment:
(a) Electrical containment penetrations
(b) Pressure transmitters
-_(c)

Containment isolation valves

(d Electrical power.cables
(e) Electrical instrumentation cable
f Level transmitters

Describe the qualification testing that was done, including the
test environment, namely, the temperature, pressure, moisture
content, and chemical spray as a function of time.

(2) It is our position that the thermal analysis of safety related
equipment which may be exposed to the containment atmospherq
following a main steam line break accident should be provided
based on the following:
(a)A condensing heat transfer coefficient based on the
Position CSB 6-1, Minimum

recommendations in Branch Technic'a

Containment Pressure Model for PWR ECCS Performance Evaluation
should be used.
(b)A convective heat transfer coeffibient should be used when the
condensing heat flux is calculated to be less than the
convective heat flux.

During the blowdown period it is

appropriate to use a conservatively evaluated .forced
convection heat transfer correlation.

For example:

Nu = C(Re)i
where

Nu = Nusshlt No.
Re = Reynolds No.

Ch

emperical constants

.

dependent on geometry
and Reynolds No.

Since.Reynolds number is dependent on velocity, it is necessary
to evaluate the forced flow currents which will be generated
by the steam generator blowdown.
limited data in this regard.

The CVTR experiments provide

Convective currents of from

10 ft/sec to 30 ft/sec were measured locally.

We recommend

that the CVTR test results be extrapolated conservatively to
obtain forced flow currents to determine the convective heat
transfer coefficient during the blowdown period.

After the

blowdown has ceased or been reduced to a negligibly low
value, a natural convection heat transfer correlation is
acceptable.
(c) For each component where thermal analysis is done in
conjunction with.an environmental test at a temperature lower
than the peak calculated temperatUre following a main steam
line break accident, compare the test thermal response of
the component with the accident thermal analysis of the
component.

Provide the basis by which the component thermal

response was developed from the environmental qualification
test program.

For instance, graphically show the thermocouple

data and discuss the thermocouple locations, method of
attachment, and performance characteristics, or provide a
detailed discussion of the analytical model used to evaluate
the component thermal response dui-ing the test.

This evaluation

should be performed for the potential points of failure such as
thin cross-sections and temperature sensitive parts where
thermal stressing, temperature-related degradation, steam or
chemical interaction at elevated temperatures, or other thermal
effects could result in the failure of the component mechanically
or electrically.

If the component thermal response comparison

results in the prediction of a more severe thermal transient for

the accident conditions than for the qualification,tes.t,.
provide justification that the affected component will-perform
its intended function during a MSLB accident, or provide
protection for the component which would appropriately limit the
thermal effects.

022.3

In the unlikely event of a pipe rupture inside a major component

(6.2.1)

subcompartment, the initial blowdown transient would lead to nonuniform
pressure loadings on both the structure ahd the enclosed component(s).
To assure the integrity of these design features, we request that you
perform a.subcompartment, multi-node pressure response analysis, and
provide the following information:

(1)

Provide the.results of analyses of th pressure transient
resulting from postulated hot-leg and. cold-leg (pump suction and
discharge) reactor coolant system Oie ruptures within the reactor
cavity, pipe penetrations, And steam generator compartments.
Provide the results of similar analyses for the pres.surizer surge
and spray lines, and other high energy lines located in containment
compartments that may be subject to pessurization.

(2)

Provide and justify the pipe break type, area, and location for
each analysis.

Specify whether the pipe break was postulated for

the evaluation of the compartment structural design, component
supports design or both.

(3)

For each compartment provide a table of .blowdown mass flow .rate
and energy release rate as a function of time for the break whith2
results in the maximum structural load, and for the break which
was used for the component supports evaluation.

(4)

Provide a schematic drawing showing the compartment nodalization
for the determination of maximum structural loads, and for the
component supports evaluation.

Provide sufficiently detailed plan

and section drawings for several views, including principal
dimensions, showing the arrangement of the compartment structure,
major components, piping, and other major obstructions and vent
areas to permit verification of the sUbcompartment nodalization
and vent locations.
(5)

Provide a tabulation.of the nodal net-free volumes and interconnecting
flow path areas.

For each flow path provide an L/A (ft

) ratio,

where L is the average distance the fluid flows in that flow path
and A is the effective cross sectional area.

Provide and justify

values of vent loss coefficients and/or friction factors used to
calculate flow between nodal volumes.

When a loss coefficient

consists of more than one component, identify each component, its
value and the flow area at which the loss coefficient applies.
(6)

Describe the nodalization sensitivity study performed to determine
the minimum number of volume nodes required to conservatively
predict the maximum pressure load acting on the com'partment structure.
The nodalization sensitivity study should include consideration of

spatial pressure variation; e.g., pressure variation circumferentially,
axially and radially within the compartment.

Describe and justify

the nodalization sensitivity study performed for the major component
supports evaluation, where transient.forces and moments acting on
the components are of concern.
(7)

Discuss the manner in which movable obstructions to vent flow (such
as insulation, ducting, plugs, and seals) were treated.

Provide.

analytical and experimental justification that vent areas will not
be partially or completely plugged by displaced objects.

Discuss

how insulation for piping and components was considered in determining
volumes and vent areas.
(8)

Graphically show the pressure (psia) and differential pressure (psi)
responses as functions of time for each node.

Discuss the basis.

for establishing the differential pressure on structures and
components.
(9)

For the compartment structural design pressure evaluation, provide
the peak calculated differential pressure and time of peak pressure
for each node.

Discuss whether the design differential pressure is

uniformly applied to the compartment structure or whether it is
spatially varied.

If the design differential pressure'varies

depending on the proximity of the pipe break location, discuss how
the vent areas and flow coefficients were determined'to assure that
regions removed from the break location are conservatively designed.-.

(10)

Provide the peak and transient loading on the major components...
used to establish the adequacy of the supports design.

This should

include the load forcing functions (e.g., fx(t), f (t), f (t)) and
transient moments (e.g., M (t),x My (t), Mz(t)) as resolved .about
a specific, identified coordinate system.
(11)

Provide the projected area used to calculate these loads.and
identify the location of the area projections on plan and section
drawings in the selected coordinate system.

This information

should be presented in such a manner that confirmatory evaluations
of the loads and moments can be made.

022.4

Discuss the safety grade instrumentation provided to monitor and record

(6.2.1)

conditions in a post-accident containment environment in accordance with
Regulatory Guide 1.97 (Revision 0).

022.5

Provide detailed drawings showing the radiation shield blocks located

(6.2.1)

around the reactor .vessel flange.
blocks.

List the materials that make up the

Discuss the potential for the shield blocks becoming missiles

under accident conditions.

022.6

Identify the types of insulation used .within the containment (e.g.,

(6.2.2)

reflective metal insulation, mass insulation, and encapsulated (sheathed)
mass insulation).

Discuss the extent to which insulation in the

vicinity of a postulated pipe break could be stripped from piping and .
components and identify the insulation involved.

Discuss 'the potential.

for loose insulation and other debris to clog drains leading to the sump
(e.g., within the refueling canal), and the sump screening.

022.7

Discuss the potential for water becoming trapped in the instrumentation

(6.2.2)

tunnel, and being prevented from draining to the containment sump,

022.8

Describe in detail how the minimum NPSH of the spray pumps (20.377 ft)

(6.2.2)

was determined.

Specify if the static head at the centerline of pump

suction takes credit for the .height of water on the containment floor.

022.9

There appear to be conflicting statements in Section 6.2.2.3.2.4 regarding

(6.2.2)

credit for additional containment pressure over sump vapor pressure in
doing NPSH calculations.

It is stated that reactor building pressure

and vapor pressure used for NPSH calculations equal 14.7 psia.
However, there is also a statement that the sump temperature is
225 0 F, but no credit is taken for containment pressure over atmospheric
conditions.

Please clarify this section of the FSAR.

022.10

Identify those portions of the secondary containment that are not

(6.2.3)

normally maintained at a pressure less than -0.25 in. w.g. and those
portions which will have a pressure higher than -0.25 in. w.g. in the
event of a postulated LOCA inside containment.

022.11

Provide an analysis of the pressurizatiod of the auxiliary .areas due

(6.2.3)

to equipment heat loads in the event of a postulated LOCA inside
coitainment.

022.12
(6.2)

The minimum containment pressure analysis for ECCS performance-,
evaluation should be performed with containment data which is conservative
with .respect to the corresponding containment data used in the analysis
of the maximum containment pressure for postulated high energy line.
pipe breaks.

Therefore, demonstrate that the containment data used

for ECCS backpressure analysis is conservative or revise the analysis
using conservative containment input data.

Also, verify if the

containment atmosphere temperature and essential raw cooling water
temperatures used in the ECCS backpressure analysis are minimum values
as specified in BTP CSB 6-1, "Minimum Containment Pressure Model for
PWR ECCS Performance Evaluation."

022.13
(6.2)

It appears that the material thickness listed for the containment wall
and dome listed in Table 6.2.1a is in error.

Please clarify this

information.

022.14
(6.2)

Demonstrate the applicability of the test data used as a basis for
the metal corrosion rates in the combustible gas control analysis for the
Bellefonte plant.

022.15
6.2)

Discuss the parameters sensed for the initiation of containment isolation.
It is our position that there should be diversity in the. parameters
sensed for the initiation of containment isolation forall containment
isolation valves.

Discuss your conformance with this position.

so
022.16

0S

Discuss the operation of the reactor building and instrument .room
purge system.
for use.

Include a discussion of when the system is intended

031 .0

INSTRUMENTATION AND CONTROL SYSTEMS

031.1

Section 3.10 of the Standa'd Format (R.G. 1.70, Revision

(3.10)

2) required that "the results of tests and analyses
that .demonstrate adequate seismic qualification should
be provided in the FSAR".

In this regard, the

information in Section 3.10.4 is incomplete.

Sup

plement the FSAR to provide the following informa
tion to docketing.
(1) For each type of Clais 1E equipment qualified
by test provide:
(a)Summary of test data including performance
parameters measurkd and their accuracy
before, during and after the tests.
(b)References to final test report and other
supporting documentation.
(2) For each type of Class 1E equipment

qualified

by operating experience provide:
(a)Summary of featires to be demonstrated by
operating experience
(b)The bases used to determine that the data
are suitable and the equipment qualified
(c)References to final test report and other
supporting documents
(3) For each type of Class 1E equipment qualified
by analyses provide:
(a)Summary of the analytically established
performance parameters and their acceptability

(b) References to final test report and other sup
porting documents.
031.2

Section 3.11 of the Standard Format requires that a

(3.11)

description be provided of the qualification tests
and analyses that have been performed on each type
of Class 1E equipment and that the results of the qual
ification tests for each type of equipment be provided
in the FSAR.

In this regard, the information in

Section 3.11 is incomplete. Supplement the FSAR to
provide the following infbrmation for both TVA and
B&W supplied equipment

prior to docketing.

(1) For each type of Class 1E equipment qualified
by test provide:
(a)Summary of test data, including performance
parameters measured and their accuracy be
fore, during and after the tests.
(b)References to final test report and other
supporting documentation.
(2) For each type of Class 1E equipment qualified by
operating experience provide:
(a)Summary of features to be demonstrated by
operating experience
(b)The bases used to determine that the .data
are suitable and the equipment qualified.

(c)References to fihal test report and other
supporting documents.
(3) For each type of Class 1E equipment qualified by
analyses provide:
(a)Summary of the dhalytically established
performance parameters and their accept
ability.
(b)References to final test report and other
supporting documents.
031.3

The identification of safety-related systems in Section

(1.0)
(1.4)

7.1 does not completely correspond to the systems as
described in Sections,7.3, 7.4, and 7.6 and identified
in Section 1.7 of the report.

In this regard, the

report requires correction. Provide complete and com
patible reference identification among sections of the
FSAR.
031.4

The information in Section 7.0 of the FSAR is incomplete

(7.0)
(1.7)

with respect to the final system drawings identified in
Section 7.0 of the Stand rd Format.

Furthermore, the

list of electrical instrUmentation and control drawings
in Section 1.7 of the FSAR does not'list these drawings.
In accordance with the Standard Format, provide the final
electrical instrumentation and.control systems drawings
in Section 7.0 of the FSAR or expand the list of drawings

in Section 1.7 of the FSAR to identify all final
electrical, instrumentation and control system
drawings and provide the drawings separate from the
FSAR.
031.5

Section 7.2 of the FSAR rferences Babcock and Wilcox

(7.2)

Topical Report BAW-10085, "Reactor Protection Systems,"
for the design of the "RPS-II" reactor protection
system for the Bellefonte units.

completed the review of

The staff has not

this topical report. Inadd

ition, BAW-10085 references Topical Report BAW-10121,
"RPS Limits and Setpoints;" to support many of the bases
for the design of the reactor protection system described
in BAW-10085. This topicil report has not been submitted
for review.

BAW-10085 also references Topical Report

BAW-10082, "QualificatidA of Safety-Related Control and
Instrumentation Equipment", for.the qualification of equip
ment.

This topical repdr

is not applicable to Bellefonte

instrumentation qualification.

Therefore, we require

that you provide information regarding equipment qualifica
tion, analyses to support the design of RPS-II and inter
face design details in your FSAR.

In this regard, we have

itemized in Enclosure 2 those specific requests by the
staff for additional information regarding BAW-10085 to
which B&W has responded that the information would be avail
able either in Topical Rorts BAW-10082,and BAW-10121 or
in the applicable plant safety analysis report.

031.6

Recently (August 1977) the staff has issued Regulatory

(7.5)

Guide 1.97, (Rev. 1) "Instrumentation for Light-Water
Cooled Nuclear Power Plants to Assess Plant Conditions
During and Following an Accident."

The staff has de

termined that, in additior to the applications covered
in the "implementation" section of the regulatory guide,
all other applications are also required.to address the
recommendations of the guide.
Provide a discussion as to how your design will satisfy
the recommendation of Regulatory Guide 1.97 or provide an
acceptable alternative design approach. '(See also
Request 022.4).

040.0

POWER SYSTEMS

040.1
(8.1)

Table 8.1.4-1 of the FSAR does not include Branch Technical Positions
to which the offsite and onsite power systems are designed.
Acceptance Criteria for Electric Power, Table 8.1 of the Standard
Review Plan,

presents Branch Technical Positions to which the

offsite and onsite electrical systems should be designed.

Revise

table 8.1.4-1 to include this information,'and provide a des
cription showing how the existing design complies with our positions
and justify any non-confornance.
040.2
(8.1)

The following regulatory guides must he addressed in the Bellefonte
FSAR:
1.63 Rev. 1

1.100

-

-

Electric penetration as semblies in containment
structures for light-water-cooled nuclear power
p ants"

Seismic qualification of electric equipment for nuclear
power plants"

1.108 -'Periodic testing of diesel generators used as onsite
electric power systems at nuclear power plants"
1.118

-

Periodic testing of electric power and protection
systems

0*

S.

We require that the recommendations included in these regulaggry
justi
guides be satisfied in your design or provide a description and
fication of the alternate criteria you intend to use.
Provide physical layout drawings of the circuits that connect the
040.3
(8.2,8.3)
onsite distribution system to the preferred power supply, and plant
layout drawings depicting the physical separation between redundant
portions of the onsite distribution system, as requested in Sections
8.2 and 8.3 of the Standard Review Plan.
040.4
(8.2)

Describe your design provisions fo'r testing the transfer.of power to
the safety-related distribution system fr'om the main generator supply
to the preferred power system, or to any other supply.

Include in

opera
your design description the capability fbr testing-during plant
tion. (SRP Section 8.2, Part III, Item 3).
With respect to the application of single failure criterion to manually
040.5
(7.3,8.3)
controlled, electrically-operated valves, list all valves for which
schematic
Branch Technical Position EICSB #18 may apply and provide a
to these
diagram showing the design feature of iocking out power
valves.
It is not clear from the description provided for.the controls for
040.6
(6.3,8.3)
overpressuriza
isolation valves as to how the requirements to prevent
system to
tion of the DHR system and the requirement of the DHR
in the
achieve cold shutdown will be accomplished in the design,

event of a single electrical power or control failure in the HR
suction line motor-operated valves.

It is the staff's position that

the design of the DHR isolation valves be made to conform to the
requirements of GDC 34, both in the decay heat removal mode function
and while preventing overpressurization of the DHR system.
Provide a modified design for the DHR isolation valves to meet the
above stated staff requirements.

040.7
(8.3)

Provide the details of your design that Will protect the emergency
onsite power system and normal 6perationl

load from deleterious

effects of a degraded offsite power system.
040.8
(8.3)

State whether or not the undervoltage detection scheme provided
to separate the emergency onsite power system from the utility grid
on loss of offsite power is retained while the diesel generator is
sequencing loads on the emergency busses.

Provide the bases and

justification for this design.
040.9
(8.3)

Include a description of how the voltage levels at the safety
related busses will be optimized by transformer tap settinqs
to allow for full load and minimum load conditions and remain within
the voltage ratings of the connected loads.

040.10

(8.3)

Diesel generator alarms in the control room:

A review of malfinction

reports of diesel generators at operating nuclear plants has uncovered
that in some cases the information available to the control room
operator to indicate the operational statUs of the diesel generator.
can be
may not be precise and could lead to misinterpretation. This
caused by the sharing of a single annunciator station to alarm con
ditions that render a diesel generator diiable to respond to an
automatic emergency start signal and to a1so alarm abnonTal, but not
disabling, conditions.

Another cause can be the use of wording of

an annunciator window that does not specifically say that a diesel
generator is inoperable (i.e., unable at the time to respond to an
automatic emergency start signal) when in fact it is inoperable for
that purpose.
Review and evaluate the alarm and controi circuitry for the diesel
that renders
generators at your facility to determine how each condition
a diesel generator unable to respond to an automatic emergency start
signal is alarmed in the control room.

These conditions include not

require
only the trips that lock out the diesel generator start and
that
manual reset, but also control switch or mode switch positions
block automatic start, loss of control voltage, insufficient starting
should consider all
air pressure or battery voltage, etc. This review
for example
aspects of possible diesel generator operational conditions,
One area
test conditions and operation from locil control stations.
a manual stop.
of particular concern is the unreset condition following

at .he local

station which terifnates a diesel generator test

and prior to reseting the diesel geneator controls for enabling
subsequent automatic operation.
Provide the details of your evaluation, the results and conclusions,
and a tabulation of the following information:
(1) Discuss all conditions that rendbr the diesel generator incapable of
responding to an automatic emergency start signal for each
operating mode as discussed above.
(2) Provide the wording on the annunciator window in the control room that
is alarmed for each of the conditions identified in (1).

(3) Discuss any other alarm signals not included in (1)above that also
cause the same annunciator to alarm.
(4) Discuss any condition that renders the diesel generator incapable of
responding to an automatic emergency start signal which is not
alarmed in the control room.
(5) Discuss any proposed modificatiohs resulting from this evaluation.

040.11
(8.3)

Describe how your electrical penetrations and associated connections
to the field cables are qualified to withstand LOCA and Steam Line
Break environment. Your response should address:

1) test plan,

2) test set up, 3) test procedures, and 4) acceptability goals
and requirements. Also, provide an evaldation of the results that
demonstrate electrical penetrations are qualified to maintain con
tainment integrity during normal, abnormal and accident conditions.

040.12
(8.3)

Provide a description of the capability of the emergency power sys
tem battery chargers to properly function and remain stable upon
the disconnection of the battery. Include in the description any
foreseen modes of operation that would rbquire battery disconnection
such as when applying an equalizing cha'ge.

. I

040.13
(9.5.4)

In Section 9.5.4 signify how the emergehcy diesel engine fuel oil
temperature and pressure is indicated, controlled and monitored.
(SRP 9.5.4, Part III, Item 1).

040.14
(9.5.4)

What provisions are made in the design of the emergency diesel
engine fuel oil storage and trahisfer system to minimize the entrance
of deleterious material into the system during recharging, by
operator error or natural phenomena?

040.15
(9.5.4)

(SRP 9.5.4, Part III,. Item 4).

Discuss the precautionary measures that 'Will be taken to assure
the quality and reliability of the fuel oil supply for emergency diesel
generator operation.

Include the fuel bil impurity .and quality limi

tations as well as diesel index number or its equivalent, entrained
moisture, sulfur, particulates and other deleterious substances,
periodic inspection, and periodic testi g (including interval between
tests) of fuel oil. In your discussion include reference to industry
(or other) standards which will be followed to assure a reliable
fuel oil supply to the emergency generators.
040.16
(9.5.4)

(SRP 9.5.4, Part III)

Provide information that shows that the fuel oil day tank
associated with each diesel ge'herator is located at an elevation
to assure slight positive .pressure at the engine pumps.
Part III, Item Sc).

(SRP 9.5.4,

040.17
(9.5.4)

Discuss the ability of the Diesel Generator Fuel Oil Storage and
Transfer System to withstand any internally and externally generated
missiles.

040.18
(9.5.4)

(SRP 9.5.4, Part III, Item 2).

Provide plan and elevation drawings of the diesel generator fuel
oil system from the storage tank to the diesel generator; show
distances and separation.

Include on the drawings the arrangement

of equipment in the diesel generator rooms.

(SRP 9.5.4, Part III,

Item 3).
040.19
(9.5.4)

Provide a drawing showing wherie the auxiliary boiler building and
the fuel.oil tanks for the auxiliary boiler and diesel fire pumps
are located in relation to the diesel "enerator building.

040.20
(9.5.4)
(9.5.5)
(9.5.6)
(9.5.7)
(9.5.8)

Identify any high and moderate energy piping system(s) in the diesel
engine room areas.

Indicate what means are provided to protect the

following diesel engine systems from the effects of a failure of a
high and moderate, energy piping:
1) fuel oil systems
(2) cooling water system
(3) air starting system
(4) lubrication system

(5) combustion air intake and exhaust system
(SRP 9.5.4, Part III, Item 8; SRP 9.5.5, Part III, Item 4, SRP 9.5.6,
Part III, Item 5; SRP 9.5.7, Part III; Item 3; SRP 9.5.8, Part III,
Item 6c).

040.21
(9.5.5)

Provide information on the emergency diesel engine cooling water
system water chemistry and chemical treatment to minimize corrosion.
Discuss how this compares with the manufacturers recommendations.
(SRP 9.5.5, Part III, Item 1c).

040.22
(9.5.5)

In section 9.5.5 describe the temperature sensors and alarms provided
in your design of the diesel generator cooling water system for con
trolling the diesel
normal operation.

engine jacket cooling water temperature during
Discuss any operator actions required during

alarm conditions to prevent harmful effects to the diesel engine.
(SRP 9.5.5, Part III, Item lc).
040.23
(9.5.5)

You state in section 9.5.5 that the diesel engine jacket cooling;
water system is provided with a heating system which is activated
when the engine is on stand-by mode.

Provide a detailed description

*of this system including alarms and conitrol instrumentation and
interaction (if any) with the diesel engine cooling water system.
Indicate where the alarms are annunciated.

(SRP 9.5.5, Part III,

Item id).
040.24
(9.5.5)

The diesel engine generator sets should be capable of operation
at less than full load for extended periods without degradation
of performance or reliability.

Provide a discussion of your

diesel engine operating parameters, including minimum load require
ments, and relate this to anticipated minimum loads under accident

recovery conditions and during accident standby operatiops When
site power is available.
040.25
(9.5.6)

(SRP 9.5.5, Part III, Item 7).

Describe the method of starting the Diesel Generator including the
mechanism for turning the engine.

040.26
(9.5.6)

off

(SRP 9.5.6, Part III, Item 1).

Provide a discussion of the measures taken in the design of the
standby diesel generator air starting system to preclude the
fouling of the starting air valve or filter with contaminants such
as oil carry over and rust.

040.27
(9.5.6)

(SRP 9.5.6, Part III, Item 1).

Describe the sensors and alarms provided in your design of the
diesel generator air starting system to warn the operator when
design parameters are exceeded.
parameters.

Include the range of the design

Discuss the operator actiohs during alarm conditions.

(SRP 9.5.6, Part III, Item.1).
040.28
(9.5.7)

What measures have been taken to prevent entry of deliterious
materials into the engine lubrication dil system due to operator
error during recharging of lubricating bil or normal operation?
(SRP 9.5.7, Part III, Item 1c).

040.29
(9.5.8)

Indicate system components in the diesel generator intake-and
exhaust system that are exposed to atmospheric conditions (ice,
freezing rain and snow) and discuss how these components are pro-

tected from possible clogging during any operating conditions.
(SRP 9.5.8, Part III, Item 5)..
040.30
(9.5.8)

Describe any sensors and alarms provided in your design of the
diesel engine combustion air intake and exhaust system to warn the
operator when design parameters are exceeded.
actions during alarm conditions.

Discuss -the operator

(SRP 9.5.8, Part III, Item

& 4).
040.31
(10.2)

In section 10.2.2, Description, you indicate that the unit generator is
cooled by hydrogen at 75 psig pressure.

Describe with the aid of

drawings, the bulk hydrogen storage facility including its location
and

distribution system.

Inctibde the protection measures con

sidered in the design to prevent fires and explosions during operations
such as filling and purging the generatbr, as well as during normal
operation.
040.32
(10.2)

Discuss the effects of a high and moderate energy piping failure
or failure of the connection from the low pressure turbine to con
denser on nearby safety related equipmeht or systems.

Discuss what

protection will be provided the turbine overspeed control system
equipment, electrical wiring and hydraulic lines from the effects
of a high or moderate energy pipe failure so that the turbine

overspeed protection system will not be damaged to preclude ift
safety function.
040.33
(10.4.1)

(SRP 10.2, Part III, Item 8).

Discuss the measures taken

to prevent corrosion and/or erosion

of condenser tubes and components.

(SRP 10.4.1, Part III,

Item 1).
040.34*
(10.4.1)

Indicate what design provisions have been made to preclude failures
of.condenser tubes or components from turbine by-pass blowdown.
(SRP 10.4.1, Part III, Item 3).

040.35
(10.4.4)

Provide the results of an analysis indicating that the failure of
the turbine by-pass system (TBS), a high energy line, will not
have an adverse effect or preclude operiation of any safety related
components or systems located close to the TBS.

(SRP 10.4.4;

Part III, Item 4).

I.

0
112.00

MECHANICAL ENGINEERING

112.1
(3.6)

In Section 3.6 it is stated that for those pipe failves where
portions of .the staff design criteria lead to unacceptable
consequences, further analyses based on more realistic assump
tions will be performed. Provide the pipe failure locations
where these unacceptable consequences will occur. Indicate
what assumptions will be made, the kind of analysis performed,
and the results obtained for each failure location.

112.2
(3.6.2.1)

The information presented in Section 3.6.2.1.2.1.4 of the FSAR
is not completely acceptable. In order for a section of pipe
between containment isolation valves to qualify for exclusion
of postulated breaks, a commitment to the following criteria
is required in addition to the stress criteria outlined in
Section 3.6.2.1.2.1.4:
(1) The criteria in Paragraphs B.l.b(2) through B.l.b(5) in
Branch Technical Position MEB 3-1 (Reference NRC Standard
Review Plan 3.6.2)

(2) The augmented inservice inspeb'tion criteria in Paragraphs
B.2.d(l) through B.2.d(4) in Branch Technical Position
APCSB 3-1 (Reference NRC Standard Review Plan 3.6.1)
Revise Section 3.6.2.1.2.1.4 to provide the above acceptance
criteria.
112.3
(3.6.2)

Section 3.6.2 is not completely acceptable. Provide sketches
showing the locations of assumed ASME Section III Class 1
pipe breaks relative to the location of adjacent pipe restraints,
and pipe whip barriers.

112.4
(3.6.2.3)

Sections 3.6.1.1.3 and 3.6.2.3.5 of the FSAR state that an
energy absorbing material may be used in some pipe whip
restraints to absorb the kinetic energy of the ruptured pipe
and to limit the loads on the restraint structure. If this
option is selected, verify that the pipe whip restraint structure
which contains the energy absorbing material will be designed
to withstand the load which results from using a crush depth
of 70% of the available depth. In addition, verify that these
types of restraints are designed to the same criteria that is
outlined in Section 3.6.2.3.4, "Pipe Whip Restraint Design."

112.5
(3.9.3.1)

Section 3.9.3.1.2.la(l) references ASME Section NB-3500 for
loading combinations for.Class 1 valves. The ASME-Section
III Code does not contain enough information on loading
combinations to be acceptable. Provide, in the FSAR,
the detailed loading combinations which have been and will
be used in the design of Class 1 active and inactive valves.

112.6
(3.9.3)

The loading combinations for the upset condition which appear
in Tables 3.9.3-1 through 3.9.3-8 inclusive, Table.3.9.3-10
and 3.9.3-37 require some clarification. For the upset
condition, the following loading combination is required for
all ASME Class 1, 2 and 3 systems, components and .supports:.
Operating Pressure + Deadweight + Operating Basis Earthquake +
All Transient Loads Resulting from the Upset Condition. Verify
that all of the above loads were considered in arriving at the
loading combinations which appear in the above referenced tables.

112.7
(3.9.3)

The primary bending and local membiane stresses (Pb and PL.
respectively) are defined in Table 3.9.3-3.. These definitions
state that the stresses include inertia earthquake effects.
Define what inertia earthquake effects are being .referenced,
i.e., OBE or SSE.

112.8
(3.9.3)

In Tables 3.9.3-7, 3.9.3-8, 3.9.3-9, 3.9.3-10, it is stated
that "faulted conditions of the NSSS are covered by the Upset
and Eriergency Conditions as stated above." This .statement
needs clarification. Indicate hox the faulted conditions are
covered by Upset and Emergency conditions. State the faulted
condition, loading combinations and the corresponding allowable
stress limits.

122.0

MATERIALS ENGINEERING

122.1
(4.5)
(5.2)
(5.4)
(6.1)
(10.3)

Indicate the degree of conformance with the following NRC
regulatory guides:
.

1.7, "Control of Combustible Gas Concentrations in Containment
Following a.Loss-of-Coolant Accident"
1.31,. "Control of Ferrite Content in Stainless Steel Weld Metal"

1.34, "Control of Electroslag Weld Properties"
1.36, "Nonmetallic Thermal Insulation for Austenitic Stainless
Steel"
1.37, "Quality Assurance Requirements for Cleaning .of Fluid
Systems and Associated Components of Water Cooled .Nuclear
Power Plants"

1.43, "Control of Stainless Steel Weld Cladding of Low-Alloy
Steel Components"
1.44, "Control of the Use of Sensitized Stainless Steel"
1.50, "Control of Preheat Temperature for Welding of Low-Alloy
Steel"

1.66, "Nondestructive Examination of Tubular Products"
1.71, "Welder Qualification for Area of Limited Accessibility"
1.85, "Code Case Acceptability
122.2
(5.4)

-.

ASME Section III Materials"

Describe the methods used to monitdr the secondary coolant
purity and show that these are at least as conservative as the
positions given in the Branch Techical Position MTEB 5-3,
"Monitoring of Secondary Side Water Chemistry in Pressurized
Water Reactor Steam Generators," referenced in the NRC Standard
Review Plan, NUREG 75/087, Section 5.4.2.1.

-30.0

STRUCTURAL ENGINEERING

30.1 (3.3.2)

State if venting of structures is adopted as a design mea rwe to
reduce the effects of transforming the.tornado generated differential
pressure into effective pressure on the structures.

30.2 (3.3.2)

State how the tornado wind, pressure effects and missiles will be
combined directly in a manner such as to be conservative for the
structural element being considered. Also, state that the resultant
load considered above will be combined with other loads specified
in 3.8.1 nd 3.8.5.

J0.3 (3.3.2)

Address the provisions used for Category I structures to prevent.
their failure from tornado induced failure of non-category I
structures other than the cooling towers.

30.4 (3.4.1)

State in this secti:n of the FSAR the flood level values considered
and how these are ar plied a ,hydne'aitic loadings or properly
relieved by appropr iate means.

30.5 (3.4.2)

.Identify in this section of
the FSAR the procedures used
for transferring the dynamic flood-to-1oad, and how these procedures
compare with those delineated in the U.S. Army Coastal Engineering
Research Center Technical Report No. 4., if applicable.

30.6. (3.1.2)

Identify in this section of the.FSAR the procedures used
for transfering static flood effects tp load. Except where
relieved by drainage and pumping, the hydrostatic-head from the
highest flood or ground water level is applied as a direct foundation
slab and basement wall load for structural and buoyancy computations.
For consideration of lateral and overturning effects, total head
including wave effects should be considered.

i0.7 (3.5)

State the minimum thickness of the concrete barriers (both walls and
roofs) provided for all Category I structures resistinq the effects
of the postulated tornado winds and missiles. These barriers should
meet. the requirements for design against local.penetration scabbing/
spalling and overall effects. Also, identify in this section the
properties of the concrete (f'c and age for its determination) and
the typical reinforcement details.

30.8 (3.5)

State the ductility factor limits if any considered, in your design
of the concrete barriers for the loads generated-by the postulated.
tornado missiles.

130.9 (3.7.1)

Provide in this section of the FSAR informationv about the soil
properties such as shear wave velocity, shear modulus poissons ratio
and density as a function of depth.

0
1PT.10

Justify the discrepancies between the two models.for the secondary
containment given in Figures 3.7.2-1 ahd 3.7.2-3. Also, discuss
any ootential for structure-to-structure interaction between the
primary and secondary containment structures that may results from
the grating supports shown in figures
. . 3.7.2-2 and 3.8.1-1.

(3&.7.2)

130.11 (3.7.2)

State if rocking is a general consideration for all Seismic Category
I structures or only for the reactor building.

30.12 (3.7.2)

State your criteria for the determination of adequate selection of
number of lumped masses based on.their relationship with any change
in the response of a system with greater number of masses from that
of a system with fewer lumped mass repbesentation.

130.13 (3.7.2)

State your criteria for floor response spectra broadening of the
Category I structures located on the soil media. The effect of
parameter variation in floor response .spectrum forthe soil sites
are normally accounted for by increasing the individual peak widths
by +

15%.

30.14 (3.7.3)

State if the fundtmental [rnquen y of the subsystems is controlled
l ee thah one-half dominant frequency
to be greater than twice
of the supporting system.

30.15 (3.8.1.3)

State if Post LOCA flooding is a design consideration; if affirmative,
provide the load combinaton considered for such event.

31 16 (3.8.1.1)

State if any interaction between the primary and secondary containment
is considered. Fig 3.8.1-1 gives the impression that the grating
supports at various elevations, and the supports for the spray
headers frame may produce such interaction.

130.17 (3.8.1.2)
(3.8. 1.5)
(3.8.1.6)

requirements
Justify in detail any exception taken from the
identified in the SRP. Note that the SRP accepts the ACI 359 code
(1973) with certain exceptions as identified in the :applicable
section of SRP 3.8.1.

(3.8.1

.7)

130.18 (3.8.1.4)

State in this section of the FSAR, code requirements that appliy to
the deisgn analysis procedures.

130.19 (3.8.1.4)

Identify any limitations in boundary conditions and the basic
assumptions applicable to the computer programs identified in
this section of the FSAR.

130.20 (K.K.-State any local effect considerations given to thickned penetrations.
)

For steel liners and anchors ACI/ASME code, Section III, Div. 2
CC-3000 applies; for steel oenetrations without structural concrete
backing ASME code Section III, Subsection NE appliesy:-:.

-0.21 (3.8.,)
(3. 8.4)

The review of the load combLination equations and their related
acceptance criteria in this section of the FSAR shows devi.atiohs
from those identified in the SRP 3.8.3. Provide detailed fOrmation
and discussions related to the deviations to facilitate 5toff review
of the
technical bases for the deviations.

;30.22 (3.8.3.1.)

Identify and discuss the various types of reactor, generator,
pump and equipment supports considered in the evaluation of the
structures subjected to pertinent seismic loads.

'30.23 (3.8.3.6)

State in this section of the FSAR if applicable requirements of
the following cases are met for each type of material:

(3.8.1.6)

1)
2
(3)
(4)
(5)
130.24 (3.8-5.3)

concrete.....

ACI-318/ACI-349
AISC
1Rit(or Coolant System Support.....ASME/NF
General Quality control.....ANSI N45.2.5
Pebar welding..... ACI 359
St eel........

State if you have considered additional load combinations for assessing
slidinq, overturning and floatation potential of all, category I
structures, as recommended by StIP 3.8.5.3.

0
212.0

REACTOR SYSTEMS

212.1
(3.5.1.2)

The discussion of internally gene'ated missiles does not include
the potential for damage to safety systems and/or toe generation
of secondary missiles inside containment as a result of a
falling object. The discussion also does not address the
potential for failing of safety systems inside containment by
secondary missiles generated by primary missiles impinging on
a component or structure ihside containment. These concerns.
should be discussed in the FSAR.

212.2
(5.2.2)

The discussion of the design evaluation of the overpressure
protection provided for the Bellefonte plant should give a
detailed description of the design basis event, including
identification of the event, assumptions made in calculating
the consequences, results, and a comparison of Bellefonte
parameters with those of the subject plant in the referenced
topical report. Section 5.2.2 should also address the generic
concern of low-temperature overpressurization.

212.3
(5.2.5)

The discussion of intersystem leakage should address.back
leakage to ECC systems through isolation valves and show
compliance in this regard with R6gulatory Guide 1.45.

212.4
(6.3)

The discussion of ECCS passive failures does not adequately
address the following branch position and should be 'amended.

It

is

the Reictor SYstems Branch position that detection and alarms be

rovided to aeit

the operator to passive ECCS failures during long-term

'fling which a]llow sifficient
I CC

line.

time to identify and isolate the faulted

The leik detection system should ie't

requirements:

the following

(6.3)
(1)

Identification

and justification of maximum leak rate should be

provided.

(2) Maximum allowable

time

for operator action should be provided and

justifiod.

(3)

will
Demonstration should be provided that the leak detection system
be sensitive enough to initiate (by alarm) operator action, permit
identificatLon of the faulted line, and isolation of the line prior
to the leak creating undesirable consequences such as flooding of
The minimum time to be considered is 30 minutes.
redundant equipment.

(1

It

shoulr

be shown that the leak detection system can identify the

faulted ECCS train

(3)

and that the leak is isolable.

The leak detection system must meet the following standards:

(a) Control room alarms must be provided.
(b) The requirements of IEEE-279 must be met, except
single failure requirements.
212.5
(6.3)

Provide, in tabular form a list.of all valves in the ECCS
and their positions during normal operation, all ECCS modes
of operation, and all shutdown modes of operation. The
valve identification should be consistent with the P&ID's.

212.6
(6.3.4)

Section 6.3.4.1 should discuss preoperational tests for the
ECCS showing how requirements of Regulatory Guide 1.79 will be
satisfied.

221.0
221.1
(4.4.6.8)

REACTOR ANALYSIS
loope
The applicant must commit to the installation of an adequageparts
loose
Recently, prototype
parts monitoring system (LPMS).
and are presently in operation
developed
been
have
systems
monitoring
a study
or being installed at a number of plants. As a result of
parts
loose
with,
conducted on the installation of, and experience
the
identified
have
we
monitoring systems.in operating plants,
assess the accept
following aspects for a LPMS which we will use to Bellefonte
Units 1
for
ability of the specific system to be provided
and 2.
parts ionitoring system shall
(1) The description of the.loose sensors
and the method for
include the location of all
monitoring them. A minimum of twd sensors will beinrequired
a pressurized
at each natural collection region..For example,
at the top and
water reactor, to sensors should be included
steam generator
each
at
and
vessel
reactor
the
at the bottom of
primary coolant inlet.
shall include the
(2) The description of the monitoring equipment
the
levels and the basis for the alarm settings. In addition,
equipment
the
for
manufacturer's sensitivity specifilations
internal and
shall be provided. Anticipated major sources of plans for
external noise shall be identified along onwith.the
the ability of the
minimizing the effects of these sources
monitoring equipment to perform its intended function.
system will be requiredistonotfunction
(3) The loose parts monitoring
required.
which plant shutdown
for
event
seismic
after any
Qualification
"Seismic
1.100,
The procedures of Regulatory Guide Power
Plants", are acceptable
Nuclear
for
Equipment
of Electric
of this system. An
for demonstrating the seismic qualification
recorders are
that
is
exception to this seismic qualifiLationspecified accuracy during
not required to function within tieir
monitoring
or after seismic events without tiihtenance. .However,
for
available
remain
must
(alarm and/or indication) capability
event.
seismic
the
after
that channel at all times during abd
assure the opera
A description of the precautions to be taken toearthquake
shall
basis
bility of the system after an operating
be provided.
should also be qualified in
(4) The loose parts monitoring system
accordance with the recommendatidihs of Regulatory Guide 1.89,
Nuclear Power Plants
"Qualification of Class 1E Equipmentnotforinclude
a post-accident
need
but the qualification program
environment.

(5) The loose parts monitoring system must be operational and
capable of. recording vibration sig nals for signature analysis
at -the time of initial startup testing. A detailed discussion
shall be provided of the operator training program, planned,.
operating procedures, and record keeping procedures for the
operation of the system.
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312.0

ACCIDENT ANALYSIS

312.1
(2.1.2)

Indicate whether TVA's custody of the land within the exclusion
area includes the mineral rights.

312.2
(2.1.2)

Identify the agencies which have j'urisdiction over, the portion
of Town Creek which is within the exclusion area. Discuss the
arrangements you have made with them to control the movement of
people on Town Creek in the event of an emergency, as required
by 10 CFR Part 100. It is noted that such information is
lacking in the site Radiological Emergency Plan.

312.3
(2.1.3)

Provide the basis for the selectidh of the projected population
center distance of four miles (i.e., why not three miles or five
miles?).

312.4
(2.1.3)

Provide a table showing the distance and direction from the site
of the reservoir recreation areas within 10 miles.

312.5
(2.2.2)

Are there any natural gas distribution lines serving the plant?
If so, discuss the precautions which have been taken to prevent
an accident.

312.6
(2.2.3)

It is stated that no significant amounts of toxic chemicals are
shipped by barge past the site. However, based on the information
in the FSAR, it is not possible for us to agree with that statement.
Data for only one year (1975) are given and these show that approx
imately 60,000 tons of unidentified chemicals were shipped past
the site. Provide additional information on the identity of
these chemicals. For example, does "nitrogenous chemical fertil
izers" include anhydrous ammonia, A hazardous chemical listed in
Table C-1 of Regulatory Guide 1.78? In addition, discuss whether
1975 was a representative year.

312.7
(2.2.3)

Provide an analysis of the possible effects on the Intake Pumping
Station of an explosion of a barge.carrying chemical fertilizers.
State your assumptions and show all calculations..

312.8
(2.2.3)

Discuss the possible consequences of the inlet channel to the
Intake.Pumping Station becoming blocked by a barge coming to
rest across the entrance to the channel.

312.9
(2.2.3)

-Your

aircraft probability analysis is based on the assumption

that the present airport will be *closed down.upon completion
of a new airport. Indicate whether this new airport is presently
under construction or in the planning stage. If the.movement
of the airport cannot be firmly established,rdiscuss the impact
on your probability analysis of assuming the old airport remains
in operation.

312.10
(3.5.1)

As indicated in Revision 1 to Section 3.5.1.4 of the Standord
Review.Plan (p.3.5.1.4-3, item 5), OL applicants who were
not.required at the CP stage to design to the Revision 0 mis
sile spectrum should show the capability of the existing struc
tures and components to withstand at least Missiles C-and F,
that is,
C. Steel rod, 1 in. diameter x 3 ft. long, weight 8 lb,
horizontal velocity 422 ft/sec.
F. Utility pole, 13-1/2 in. diaiieter, 35 ft. long,-weight
1490 lb, horizontal velocity 211 ft/sec.
In this regard, indicate the provisions for protecting all
safety related structures, systems, and components (as out
lined in Regulatory Guide 1.117) for the proposed plant, and
in particular, describe the protection provisionsfor the fol
lowing:
(1)The diesel/generator building doors and intake and exhaust
stacks.
(2)The borated water storage tank.
(3)The essential raw cooling water pumps at the'pump intake
station.
(4)The main steam and feedwater pipes between the turbine
building and the safety valve room.

312.11
(3.5)

Contrary to the statement in Section 3.5.1.3.3 (p.3.5-16) of
the FSAR, Table 3.5.1-11 does not contain LP rotor disc fragment
energy data. Clarify this. inconsistency.,

312.12
(3.5)

The disc fragments that are postulated in Section 3.5.1.3.3 of
the FSAR apparently are based on the assumption that each of the
LP rotor discs is independent of -the adjacent discs:' Since the
discs are welded together, it is reasonable to expect that a
fragment fr6m a cracked rotor would have a tendency to transmit
some forces to the adjacent discs through the weldinig'at its"
rim. In an overspeed condition, the addition stresses induced
in the adjacent discs due to this type of disc-to-disc 'coupling
may lead to additional disc failures. This in turn may lead
to multiple separate disc fragments or possibly single missiles
consisting of several disc fragments in a "conglomerate" config
uration. Discuss this aspect and provide a basis for eliminating
the possibility of multiple disc failures.

312.13
(3.5.1.6)

Provide the basis for your statement that the plant can with
stand the impact of any single-engine aircraft. Specify the
weight and speed of the aircraft covered by your statement.

312.14
(6.2.3)

Provide the elevations of the air intake and exhaust headers
of the Secondary Containment Air Cleanup System.

312.15
(6.4)

Provide an estimate of the free air space volume of the habita
bility zone serviced by the control room ventilation system.

312.16
(15.4.8)

With respect to the control rod ejection accident, please provide
the following information:
(1)Please provide an analysis of the radiological consequences
of the control rod ejection accident.
(2)Provide curves showing the primary and secondary system
pressure and temperature vs. time for a period of two hours
following the accident.
(3)Provide a curve showing primary-to-secondary system leakage,
vs. time from accident initiation until.primary and secondary
system pressures equilibrate.

312.17
(15.6.3)

Your analysis of the radiologicaliconsequences of a steam genera
tor tube rupture (SGTR) accident does not appear to consider
the case of the accident occurring at a time when the primary
coolant iodine activity concentration is elevated.above equilib
rium values due to a previous (cdincident) iodine spike. Note
that the B&W Standard Technical Specifications (NUREG-0103)
allow full power operation for a small percentage of the year
with as high as 60 pCi/gm 1-131.:eq. primary system activity.
As described in SRP Section 15.6.3 the staff assumes 'the pri
mary coolant iodine activity concentration at the time of the
accident is equal to the value allowed by the Technical Specifi
cations. Our preliminary dose analysis using the primary coolant
iodine activity concentrations allowed by the Standard Technical
Specifications and assuming iodine spiking following ,the accident
indicates that the doses could exceed the acceptable dose criteria
given in the SRP. Please provide a radiological analysis assuming
that the primary system and secondary system.iodind activity
concentrations are at the values allowed by the Standard Technical
Specifications or at the values to be incorporated aslthe Tech'
nical Specifications if different than the Standard Technical
Specifications.

321.0

EFFLUENT TREAIENT SYSTEMS

321.1
(10.4.3)

Provide a P&ID for the Turbine Gland Sealing System.

321.2
(11.2)
(11.3)

Provide a detailed evaluation in Section 11.2 and 11.3 of the
FSAR to show conformance with Section II.A, B, C .& D of
Appendix I to 10 CFR Part 50. In addition, you should
provide the required information noted in Appendix B of

Regulatory Guide 1.112, "Calculation of Releases of
Radioactive Materials in Gaseous and Liquid Effluents

from Light-Water-Cooled Nuclear Power Reactors," April, 1976..
321.3
(11.4)

Provide a description of your process control program to
implement the recommendations of Branch Technical Position,
ETSB 11-3, for the solidification system.you propose to use.

321.4
(11.4)

Provide a description of the Solid Waste Storage Facility.
In addition, provide a summary of the total storage capacity
of this facility.

321.5
(15.7.3)

Provide Section 15.7.3, "Postulated Radioactive Releases
Due to Liquid-Containing Tank Failures (Outside Containment)

331 .0

RADIOLOGICAL ASSESSiMENT

331.1
(12.1.1)
(12.5.1)

Commit to the use of Regulatory Guide 8.8, Revision ?, Sections C3
and C4, rather than Revision 1, Section C4, as the basis for
issuance of procedures and instructions and developing the .health
physics program.

331.2
(12.1.2)

With regard to the review of changes made during the plant
design process, as described in 12.1.2, in order to maintain
occupational radiation exposures ALARA:
(1)Identify by title the individual who has been responsible
for this radiation protection design review, and describe
how she or he relates to the individual responsible for the
overall design.
(2)Provide a breakdown by title of radiation protection
personnel who have been participating in such reviews,
tabulating the health physics education and experience
required of each.
(3)Describe formal arrangements and procedures for assuring
that adequate radiation protection reviews are performed
throughout the design and construction processes and
adequate records are kept to document the completion of
each.such review.
(4)Describe specific examples of .actual dose-reducing changes
in design that have resulted from these radiation protection
design reviews.

331.3
(12.1.2)

Describe how experience from similar past designs and from
operating plants has been used to develop design criteria,
improved radiation protection design, and will be used to
develop detailed plans and procedures.

331.4
(12.2.1)

Describe the features that you have incorporated into your
design to permit plant operators and maintenance personnel to
maintain occupational radiation exposure as low as is reasonably
achievable by minimizing and controlling the buildup, transport
and deposition of activated corrosion products in reactor coolant
and auxiliary systems. Include, as a minimum, information on
the following steps taken :to minim"'ize Co-58 and Co-60, including:
(1) The use of reduced nickel content in systems in contact
with reactor coolant.

331.4

(2)

Lo, cobalt impurity specifications in systems in contact

with reactor coolant.

(continued)

(3) The minimization of high cobalt, hard facing wear materials
in the systems in contact with reactor coolant.
(4) The use of high flow rate/high temperature filtration
for systems in contact with reactor coolant.
(5) The selection of valves and packing materials to'minimize
crud buildup and maintenance.
6

Provisions for decontamination of components and systems
contaminated with activated corrosion products.

331.5
(12.3.1)

Discuss the features that you have incorporated into your
design to assist the decommissioning crews to maintain
occupational radiation exposure ds low as is reasonably
achievable during the eventual decommissioning of your plants.

331.6
(12.3.3)

Justify the use of the values in 10 CFR Part 20, Appendix B,
Table as criteria for airborne cohcentrations under normal
operation, rather than the levels which delimit airborne
activity area as indicated in % fO.103 (b) (1).

331.7
(12.5.2)

Clearly identify the health physics facilities on Figure 12.3.1;
provide additional layouts as necessary to show the facilities in
the Office and Service Buildings. Show in detail personnel
traffic patterns for male and female workers from outside the
restricted area, through the access control area, the clean
locker room and laundry complex to the working area, and return
through the decontamination facility.

3CO.0G

GEOLOGY

361.1
(2.5.3.2)

Page 2.5-54.

The last paragraph refers to the "Detailed

Supplementary Information reports on the Intake Pumping Station
.and the QA Records Storage Vault" for further information
regarding shearing in seismic Category .I structures.

Either

include an evaluation of these shears in the FSAR in the.
appropriate section, or include the referenced document as
a part of the docketed FSAR.

361.2
(Appendix 2.5-B
PSAR)

A minor fault was encountered in a line of borings drilled
across the proposed intake channel.

Specifically, the fault

was observed in borings 85 and 86 at depths of 150' to 160'.
Additional borings confirmed its presence.

It was concluded

at that time, based on the available information, that the fault
was not a hazard to the intake canal.

However, TVA stated

that when the channel is dewatered and rock is exposed, detailed
geologic studies will be made.

Inelude a final evaluation of this

fault in light of new data obtained since the CP review.

362.0

FOUNDATION ENGINEERING

362.1
(2.5.4,12)

Page 2.5-77.

The second paragraph mentions shear .plags that

were exposed during excavation for the ERCW Intake Pumping
Station.

For more information on the shear zones, reference

is made to Detailed Supplementary Information Report.

Either

include this report as part of the docketed FSAR, with appropriate
cross referencing in the text, or expand the discussion in this
section to include definition of the.shear zones and an evalu
ation as to their significance to the structure.

362.2

Pages 2.5-77 and 78 reference the "Detailed Supplementary

(2.5.4.12)
Information Report" for foundation conditions of the ERCW
Intake Pumping Station before and after grouting.

The adequacy

of the foundation after the grouiing must be demonstrated either
by including this report in the docketed FSAR, or by extracting
data from the report and including it in the docketed FSAR.

362.3
(2.5.4.5)

Page 2.5-70.

The first two paragraphs refer to TVA's -"General

Construction Specification No. 6-29" as the standard by which
earthfill will be placed and tested.

The Specifications within

this document that apply to construction control of Category 1
earthfill placement at Bellefonte should be included .in this
section.

Page 2.5-69, thifd.parag aph, states that backfill

around seismic Category 1 structures will be compacted to 95%
of maximum dry density (Standard-Proctor) at optimum moisture
content.

Include the laboratory test data that demonstrate

that all of these design requirements were met during placement
and compaction in the docketed FSAR.

362.4

Page 2.5-71.

(2.5.4.5)

The second.paragraph states that granular fill

will be compacted to an average relative density of 85% and
a minimum of 80%.

Provide the data

chat demonstrata that these

values were achieved during construction in the docketed FSAR.

362.5
(2.5.5.2.2)

Pages 2.5-80'and 81 describe slope stability analyses.
Reanalysis of the dynamic stability of the canal slopes may
be necessary pending the responses to seismic design basis
questions.

362.6

(2.5)

Our review of the tendon anchorage to the limestone foundation
indicated a possible instability of the updipped rock wedge along
the extreme east and west sides of the containment,

Demonstrate, by analyses and test data on weak bedding
planes, that this rock wedge is stable and present the results of
his tests and analyses in the docketed FSAR.

362,7

The docketed FSAR should address the creep of Post-Tensioned

(2.5)
anchors extending through bedded limestone where the limestone
bedding planes are composed of compressible soils.
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371.0

HYDROLOGIC ENGINEERING

371.01

We .note in this section that the assumed erosionrate of. over

(2.4.3.4)
topped dams is.based on the base length of the overflow channel,
the hydraulic head and the developed angle of friction of the
embankment material.

We do not consider this approach to be

substantiated as conservative since it does not consider the
velocity of water at the toe of dam below the assumed breached
section.

Since these velocities at the toe would cause erosion,

there would be subsequent slumping of embankment above the
eroded toe.

This could significantly increase the rate at which

the embankment

fails, thereby increasing the discharge downstream.

Accordingly, reanalyze.the embankment failures to take toe
erosion into account and re-estimate the resultant maximum water
surface elevation at the plant .site.
371.02
(2,. 4.3.6)

Your discussion indicates that there are no wind data records
available for the period 1948-1964.

Since this is rather a

large gap in the record, it is conceivable that information
during that period would significantly affect your estimates.
Also,,there are apparently records at other stations (Atlanta,
Knoxville, Memphis, Nashville, Louisville, and Birmingham) that
were.used to test statistically for homogeneity.

Therefore,

re-evaluate wind at the site using nearby stations to "fill" the
missing record by correlation.

In lieu of this analysis,

substantiate that your estimate of 28 mph for 46 minutes is
conservative by .some other means.

371.03
(2.4.4)

It is not clear why your assumed failures of Norris, Cherokee
and Douglas Dams were assumed to occur during an SSE coincident
with a 25-year flood.

Without.substantiation that these dams

would not fail due to an OBE, you should have used an OBE
coincident with one-half of a PMF.

Substantiate .that the above

dams would not fail due to an OBE or reanalyze the failures
assuming an OBE coincident with one-half of a PMF.

372.0

METEOROLOGY

372.01 The discussion of lightning on page 2.3-2 concerns only lightning
(2.3.1) flashes to ground. Provide the probability of a lightning strike
to safety-related structures utilizing the estimates of.lightning
flashes to ground per unit area. Identify the bases for the estimates,
and the assumptions that were considered.
372.02 Provide estimates of the wind speeds associated with the tornadoes
(2.3.1) observed in the vicinity of the site, as discussed on page 2.3-2.
372.03

The tornado criteria identified on page 2.3-2 do not meet the
criteria specified in Regulatory Guide 1.76. Justify the deviations
from the recommendations of the Regulatory Guide.

372.04 Provide the bases for the following assumptions discussed on
(2.3.1) page 2.3-4: (.1)
the 17.1 inches of snow at Huntsville on
December 31, 1963 and January 1, 1964 approximates the 48-hour
Probable Maximum Winter Precipitation; (2) the water equivalency
of 6 inches of snow is 1 inch of water.
372.05 Recent operating experience has identified various failures of
(2.3.1) systems from freezing temperatures. Identify the design basis
maximum and minimum air temperatures (including frequency and
duration) considered in the designs of systems and components
such as heating and air conditioning systems, impulse lines, service
water valves, steam isolation valves, etc. Also discuss the designs
of systems and components with respect to combinations of
phenomena such as moisture buildup coincident with freezing temperature.
372.06 Compare available wind data .(preferably a two year period) from the
(2.3.2) 10 m level of the permanent meteorological tower with the data
collected previously (10/72 - 1U/74) from the temporary 10 m
tower located at the proposed site.of the reactor structures.

372.07 The discussion of the onsite meteorological measurements program
(2.3.2) in Section 2.3.3 identifies dry bulb temperature, dew point tempera
ture and precipitation measurements being made at the Bellefonte
site. However, the discussion of temperature, humidity, and
precipitation presented in Section 2.3.2 does not utilize any
onsite data. Provide data sumaries of dry bulb temperature dew
point temperature (or hLuidity) and precipitation, for measurements
from the permanent meteorological facility, and compare these summaries
with data from.Chattanooga, Huntsville, and Scottsburg.

372.o8 Explain why no observations of fog have been made in the vicinity
(2.3.2) of the site, particularly on top of Sand Mountain Plateau, where an
increase in localized fog may be expected to occur as a result
of cooling tower operation.
372.09 Explain the rationale for measuring dew point temperature only at
(2.3.3) 10 m and not also at an elevation representative of the height
of effluent release from the natural draft cooling towers.
372.10 Clarify whether the determination of vertical temperature
(2.3.3) gradient is made from direct measurement or from subtraction of two
ambient temperature measurements.
372.11 Provide additional information concerning the CRT display of
(2.3.3) meteorological parameters, particularly the averaging time associated
with the digital print-out. Also provide further detail concerning
the useEof.TVA Meteorological Forecast Center in .support of the
Radiological Emergency Plan for Bellefonte.
372.12 Compare the accuracies of the complete data collection and recording
(2.3.3) systems with the accuracies recommended in Regulatory Guide 1,23.
372.13 Provide the bases for the "Design Basis Relative Concentration
(2.3.4) Values" presented in Table 2.3.4-8.
372.14 We have reviewed the results of recent atmospheric dispersion
(2.3.4) field experiements and have concluded that the procedure -for
calculating short-term (accident) relative concentration
(X/Q)
values for the Bellefonte site should be modified to-incorporate
the following effects: (1) Lateral plume meander, as a function of
atmospheric stability, wind speed, and distance from the source,
during periods of light winds and neutral and stable atmospheric
conditions; (2) Boundary distances as a function of direction from
the plant; (3) Atmospheric dispersion conditions when the wind is
blowing in a specific direction; and (4) The fraction of the time
that the wind is expected to blow into each of the 16 compass directions.
Enclosed is a copy of DRAFT Regulatory Guide 1.XXX, "Atmospheric
Dispersion Models for Potential Accident Consequence Assessments
at Nuclear Power Plants" (9/23/77), which describes the new
procedure in detail. We will calculate revised X/Q values for
appropriate time periods for design basis accident evaluations
using the model described in the enclosed Draft Regulatory-Guicte.
Provide exclusion boundary distances as a function of direction
using the procedure described in the raft Regulatory Guide.
Provide a large scale (for independent measurement) map of the site.
and vicinity, identifying the exclusion zone, site boundary, major
structures, significant topographic features, and the location of.
the permanent meteorological facility.

372.15

Identify the value of the containment cross-scctional area, A, used
(2.3.4) in equations 2.--1 and 2.3-3. Provide the building dimensions
used to compute this value.

372.16 Explain the bases for the X/Q values presented in Table 2.3.4-7
(2.3.4) and clarify the differences between Table 2.3.4-7 and Table

2.3.4-9.

372.17
(2. 3.4)

It appears. that the relative concentration (X/Q) and relative
deposition (D/Q) values presented in Tables 5.2-1 and
5.2-2 of the Environmental Report are for assumed continuous releases.
Describe the development of diffusion and deposition estimates for
non-continuous (intermittent or batch) routine releases.

f,

421.0

Quality Assurance

421.1
(17,2)

Identify or reference in Section 17.2 of the Bellefonte FSAR,
those safety-related structures, systems, and components under
the control of the QA program. (Ref: Page 17.2-16 of TVA Topical
Report)

421.2
TVA has elected to reference Section 17.2 of TVA Topical Report
(17.2) TR-75-01 entitled, "Quality Assurance Program Description for
the Design, Construction, and Operation,of TVA Nuclear Power
Plants" for the operational phase of Bellefonte Nuclear Plant
Unit Nos. 1 and 2. Since the NRC acceptance (September,1; 1977)
of your topical report, certain egulatory uides have been
revised (1.33 Rev. 1, 1.28 Rev. 2, 1.38 Rev. 2, 1.116 Rev. 0-R,
and 1.123 Rev. 1) which would be applicable on or prior to
the forthcoming docketing date for the Bellefonte application.
Accordingly, TVA may consider revising their topical report
to include the above regulatory guide revisions or provide
a specific commitment in Section 17.2 of the Bellefonte
application to comply with the regulatory position of the
following regulatory guides and the requirements of the
following ANSI Standard:
1.8, Rev. 1-R; 1.28, 6-7-72; 1.30, 8-11-72; 1.33, Rev. 1;
1.37, 3-16-73; 1.38, Rev. 2; 1.39, Rev. 2; 1.58, 8-73,
1.64, Rev. 2; 1.74, 2-74; 1.88, Rev. 2; 1.94, Rev. 1;
1.116, Rev. 0-R; 1.123, Rev..1; and to ANSI N45.2.12,
Draft 3, Rev. 4, 2-74.
Any exceptions, alternatives, or clarifications TVA believes
are warranted should be clearly identified with sufficient
supporting detail to allow review and NRC acceptance.
In addition, the Bellefonte FSAR should correct the apparent
typographical error of TVA-TR75-01 to TVA-TR75-1A and reference
the topical report by specific revision number. The FSAR should
also include any plant specific exceptions or alternatives
considered.appropriate by.TVA.,

0

A

422.0
422.1
(13.1 .1)

Conduct of OperatIons
Describe the number of persons assigned to sections of the Power
Protection Department that will provide support for the operatign
of the Bellefonte Nuclear Plant; a summary presentation of their
qualifications; and the specific qualification of the principal
supervisors of these sections.
Note:

4.22.2
(13.1 .3.2)

See Parts (2) and (3) of questions 422.5 of your Watts
Bar application.

Provide the qualifications of principal supervisory personnel of
your plant staff (Figure 13.1.2-1) in resume format.__

