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Docket No. 50-2382

Mr, D. L. Aswell

Vice President, Power Production
Louisiana rower & Light Company
142 Delaronde Street

New Orleans, Louisiana 70174

Dear Mr. Aswell:

SUBJECT: ACCEPTANCE REVIEW OF WATERFORD UNIT NO. 3 APPLICATION FOR AN
OPERATING LICENSE

On September 28, 1978 you tendered an application for an operating license
for Waterford Steam Electric Station Unit 3. Your application included
the Final Safety Analysis Report and the Environmental Report.

We have completed our review of the application and have concluded that
it is acceptable for docketing.

We are developing a schedule for the detailed safety and environmental
reviews and will advise you of the key milestones.

During the course of our preliminary review of your FSAR, Enclosure ]
"Request for Additional Information" was generated. The requests are

of the type that require an early response for our mutual benefit during
the ensuing detailed technical review. Please advise the licensing Project
Manager, as soon as possible, of your schedule for docketing the FSAR and
for responding to these requests for additional information. Once these
dates have been established, we will be able to prepare a schedule for

the review of the FSAR.

We consider the environmental report to be sufficiently complete to per=-
mit us to accept it for docketing. However, we have identified several
areas that require additional information. A request for this information,
which wili serve as the basis of the agenda for an environmental site
visit, will be sent to you prior to the site visit. The site visit will

be scheduled at a future date.

Ae note that we have not received the proposed environmental technical
specifications (ETS) as specified in Regulatory Guide 4.2 (Section 6.2).
Under separate cover we are sending you a copy of the ETS for the

Wwilliam 8. McGuire Nuclear Station, which may be used as a guide in the
preparation of the proposed Waterford Unit 3 ETS. The ETS, when approved,
will form Appendix 8 to the Waterford Unit 3 Operating License.
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ADJOINING STATES

Not applicable

STATE OFFICIAL

Louisiana Board of Nuclear Energ’ (1)
ATTN: Director, Division of

P Radiation Control

& ’p, 0. Box 14690, Capitol Staticn

; Baton Rouge, Louisiana 70804

CLEARINGHOUSES

Office of State Clearinghouse (10)

Department of Urban & Community Affairs
,P. 0. Box 44455, Capitol Station

Baton Rouge, Louisiana 70804

-

Teche Regional Clearinghouse (1)

¢/0 South Central Planning and
Development Commission

P. 0. Box 846

Thibodaux, Louisiana 70301

OTHERS qv 0 T

Librarian (1)

Thermal Reactors Safety Group
Building 130

8rookhaven MNational Laboratory
Upton, L.I., New York 11973

Atomic Industrial Forum (1)
1016 16tn Street, H.4., Suite 850
Washington, D. C. 20036
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Your filing of the application and any amendmerts thereof should include
three originals signed under oath or affirmation by a duly authorized
officer of your organization. In addition, your filing should include
fifteen copies of that portion of the application containing the general
information and forty copies of the safety analysis report. As required
by 10 CFR 50.30, you should retain an additional ten copies of the general
information and thirty copies of the safety analysis report for direct
distribution in accordance with the enclosed Distribution List (Enclosure 2)
and further instructions that might be provided later. Within ten days
after docketing, you must provide an affidavit that distribution in
accordance with the Distribution List has been completed. These require-
ments also apply to all subsequent amendments to your application.

[f, during the course of ocur review, you believe there is a need to appeal
a staff position because of disagreement, this need should be brought to
the staff's attention as early as possible so that the appropriate meeting
can be arranged on a timely basis. A written request is not necessary

and all such requests should be initiated through our staff project
manager assigned to the review of your application. This procedure is

an informal one, designed to allow opportunity for applicants to discuss,
with management, areas of disagreement in the case review.

erely,

ger S. Boyd, Dirdgtor
Division of Project Mana
Office of Nuclear Reactor

1. Reguest for Additional Information
2. Distribution List

ccs w/enclosures:
See next page



4r. D. L. Aswell

cc:

W. Malcolm Stevenson, Esq.
Manroe & Lemann

1424 Whitney Building

New Orleans, Louisiana 70130

Mr. E. Blake

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N. W.

Wwashington, D. C. 20036

Mr. D. B. Lester

Production Engineer

Louisiana Power & Light Company
142 Delaronde Street

New Orleans, Louisiana 70174
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NCLOSURE 1
REQUEST FOR ADDITIONAL INFORMATION

PRELIMINARY REVIEW

WATERFORD UNIT 3

DOCKET NO. 50-382




010.1
(3.4.1)

P

010.2
(3.5)

AUXILIARY SYSTEMS SRANCH
ACCEPTANCE REVIEX
WATERFORD STATION, UNIT NO. 3

DOCKET NO. 50-382

Expand Section 3.4.1 to include the following:

1. Identify the safety-related systems and components necessary for .

safe shutdown that should be protected against floods, and show the
relationship between the system elevation and the design basis flood levels

and ~onditions established for the site.

2. Describe the structures that house safety-related equipment, and
identify the location of exterior or access openings and penetrations

that are below the design flood levels.

3. Describe the flood protection provided (e.g., pumping systems,
stoplogs, water tight doors, and drainage systems) for safety-related
equipment because of its location and the potential of inleakage

from such occurrences as cracks in structure walls, leaking water

stops, and effects of wind wave action.

Provide a tabulation of all safety-rg]ated components which are
located outdoors and describe the protection to be afforded to

these components to prevent their being damaged by tornado generated
missiles. Include in this tabulatio~. all HVAC system air intakes
and exhausts. Identify the locations of these components, air

intakes, and exhausts on the plant arrangement drawings.




010.3 With respect to your high ang mocerate energy line analysis provide

L the following information:
(a) Layout drawings of the safaty-related areas outside containment
showing tne high and moderate energy piping systems and their relation
to the safety-related equioment. Indicate the method of protection
provided against a high energy piping system failure for each system
listed, as well as the method of protection for moderate energy piping
systems. Provide results of analyses of the effects on the safety-

d related systems for all high and moderate energy piping system failure

in accordancewith our Branch Technical Position ASB 3-1.

(b) Identify areas of system piping where no breaks are postulated
(including lengths of pipe such as those located in the main steam

and feedwater lines).

010.4 We require that the compartments which house the main steam lines and

(3.6)

(RSP) feedwater lines and the isolation valves for those lines, be designed
(. to consider the environmental effects (pressure, temperature, humidity)

and potential flooding consequences from an assumed crack, equivalent

to the flow area of a single ended pipe rupture in these lines. We
require that essential equipment located within the compartment, including
the main steam isolation and feedwater valves and their operators be

capable of operating in the environment resulting from the above crack.




We als3 will require tnat if this assumed Erack could cause the
structural failure of this compartment, then the failure should
not jeopardize the safe shutdown of the plant. [n adaition, we
require that the remaining portion of the enclosed pipe between
the containment and the turbine building meet the guicelines of

Branch Technical Position APCSB 3-1.

We require that you submit a subcompartment pressure analysis to
confirm that the design of the pipe enclosure conforms to our position

as outlined above.

We request that you evaluate the design against this staff position,
and advise us as to the outcome of your review, including any

design changes which may be required. The evaluation should include

a verification that the metnods used to calculate the pressure build-
up in the subcompartments outside of the containment for postulated
breaks are the same as those used for subcompartments inside the con-
tainment. Also, the allowance for structural design margins (pressure)
should be the same. I[f different methods are used, justify that your
method provides adequate design margins and identify the margins that
are available. When you submit the results of your evaluation,
identify the computer codes used, the assumptions used for mass and
energy release rates, and suffi.ient design data so that we may perform

independent calculations.




Tre peak pressures and temceratures resulting from the postulated
break of a hign energy pine located in compartments or buildings
is dependent on the mass and energy flows during the time of the
break. Provide the informaiion necessary to deter-
mine what terminates the blowdown or to determine the length of
time blowdown exists. For each pipe break or leakage crack
analyzed, provide the total blowdown tine and the mechanism used
to terminate or limit the blowdown time of flow so that the en-

vironmental effects will not affect safe shutdown of the facility.

?;06? Provide a tabulation of all valves in the reactor pressure boundary
. and in other seismic Category I systems (per Regulatory Guide 1.29)
whose operation is relied upon either to ascure safe plant shutdown

or to mitigate the consequences of a transient or accident. The
tabulation should identify the system in which it is installed, the
type and size of valve, the actuation type(s), and the environmental

conditions to which the valves are qualified.

J.5 Provide a more complete description of the containment polar crane and
)
the spent fuel pool cask crane and indicate whether it is in accordance with
guidelines of Branch Technical Position ASB 9-1.
010.7 Provide a layout drawing indaicating the path of travel c¢f the spent
(9.1.2)

fuel cask. Show that the spent fuel cask does not travel over spent

fuel or safety-related equipment.




ol

010.8 In order to permit an assessment of the utlimate heat sink, provide
(9.2.5)
the results of an analysis of the thirty-day periud following a

design basis accident.

In submitting the results of the analysis requested, include the

following information in both tabular and graphical presentations:

(1) The tota! integrated decay heat.

(2) The heat rejection rate and integrated heat rejected by
the station auxiliary systems, including all operating
pumps, ventilation equipment, diesels, spent fuel pool
makeup, and other heat sources for both units.

(3) The heat rejection rate and integrated heat rejected
due to the sensible heat removed from containment ang
the primary system.

(4) The total integrated heat rejected due to the above.

(5) The maximum allowable inlet water temperature from the
ultimate heat sink taking into account the rate at

\ which the heat energy must be removed, cooling water
flow rate, and the capabilities of the respective heat
exchangers.

(6) The required and available normal pump suction head
(NPSH) to the ultimate heat sink pumps at the minimum ult-

imate heat sink water level.



010.9
(9.3.3)

-6-

The apove analysis, including pertiment b#ckup information, is

%0 demonstrate the capability to provide adequate water inventory
and provide sufficient heat dissioation to 1imit essential cool-
ing water operating temperatures within the design ranges of system

components.

Usp the methods set forth in Branch Technical Position
ASB 9-2, to establish the heat produced due to fission product
decay and heavy element decay. Assume an initial cooling water

temperature based on the most adverse conditions..

To adequately evaluate Section 9.3.3, "Equipment and Floor Drainage
Systems," provide additional information and detail explaining what

is provided in each'safety-re1ated compartment or area to assure the
plant can be safely shut down after a postulated pipe break or crack

in any system passing through or terminating in the compartment or
area. Describe the protection provided, 1.e., equipment or isolable
compartment structure or area. In the case where equipment is provided
for protection of the safety-realted components or systems, describe
what protective equipment is provided, where it is installed, and what
function(s) does it perform to assure protection from flooding of the
safety-related equipment in the compartment or aiea. Indicate what oper-
ator action, if any, and within what time interval it is required to
prevent flooding of safety-related equipment. Also, provide the re-
sults of an analysis that demonstrates compartment and/or area drains

serving safety-related components or systems have been sized for



010.10
(10.4.5)

010.11
(10.4.7)
(RSP)

o P

maximum flow counaitions. -

Expand Section 10.4.5 to include a discussion of the means providec
to prevent potential flooding of safety-related equipment due to
tne failure of a system component such as a circulating water pipe

lTine expansion joint,

The steam generators are of the top feed type with a feedwater sparger.
Provide the necessary information to show that you will comply with
the guidelines of ASB 10-2 "Design Guidelines for Water Hammers in

Steam Generators with Top Feedring Designs."



Acceptance Raview
Containment Systems Branch
Waterford Steam Electric Station, Unit 3

022.1 Include the following in the discussions of the main steam line

(6.2) break analyses:

(a)

(b)

(c)

Provide a singie active failure analysis which specifically
identifies those safety grade systems and components relied

upon to limit the mass and energy release and containment
pressure/terperature response. The single failure analysis

should include, but not necessarily be limited to auxiliary
feedwater and connected systems isolation; feedwater, condensate,
and auxiliary feedwater pump trip; the loss of offsite power;
diesel failure when loss of offsite power is evaluated; and

partial loss of containment cooling systems. Provide justification
for the r<iliance on any equipment which is nonsafety grade in

whole or in part.

Specify and justify the temperature used in the calculation of
condensing heat transfer to the pas.‘ve heat sinks; i.e., specify
whether the saturation temperature corresponding to the partial
pressure of the vapor, or the atmosphere temperature which may be

superheated wis used.

Discuss and justify tie oa  ti-<al model including the thermodynamic
equations used to ¢ ¢ * - +he reamoval of the condensed mass from
the containment atmosphere due to condensing heat transfer to the

passive heat sinks;



022.2

2

(d) For the case which results in the maximum containment atmosphere
temperature, graphically show the primary shield wall temperature

as a function of time;

(e) Specify and justify the design temperature of the containment
primary shield wall, the design temperature of the internal concrete
structures, and the temperature used to qualify the safety-related

instrumentation locateJ within the containment.

Provide the following information to supplement the subcompartment

analyses presented in Section 6.2.1.6:

(a) For each pipe break assumed, specify whether the pipe break was
postulated for the evaluation of the compartment structural design,

component supports design or both,

(b) For each compartment, provide a table of blowdown mass flow rate
and energy release rate as a function of time for the break which
results in the maximum structural load, and for the break which

was used for the component supports evaluation.

(c) Provide a schematic drawing showing the compartment nodalization
for the determination of maximum structural loads, and for the
component supports evaluation. Provide sufficiently detaiied plan
and section drawings for several views, including principal

dimensions, showing the arrangement of the compartment structure,



(e)

“In

major components, piping. and other major obstructions and vent
areas to permit verification of the subcompartment nodalization
and vent locations. Figures 6.2-13e through j lack sufficient

detail to permit verifi-ation of the subcompartment nodalization.

Describe the nndalization sensitivity study performed to determine
the minimum number of volume nodes required to conservatively
predict the maximum pressure load acting on the compartment
structure. The nodalization sensitivity study should include
consideraticn of spatial pressure variation circumferentially,
axially and radially within the compartment. OQOescribe and justify
the nodalization sensitivity study performed for the major comporent
supports evaluation, where transient forces and moments acting on

the components are of concern.

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.



022.3
(6.2)

(f) 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). fy(t), fz(t)) and
transient moments (e.g., "x(t)’ My(t), Mz(t)) as resolved about a
specific, identified coordinate system. Provide the projected
area used to calculate tnese 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.

The Engineered Safety Features Actuation System (ESFAS) provides the
signal for containment isolation, which only occurs on high containment
pressure. We require diversity in the parameters sensed for the
initiation of containment isclation to provide greater assurance that
1ines which may be open to the environs, such as the purge system supply
and exhaust lines, are isolated over a complete spectrum of postulated
pipe breaks. Therefore, discuss your plans for including other signals
(e.g., safety injection and high radiation signals) to initiate

containment isolation.



022.4
(6.2)

022.5
(6.2)

il W

‘(5.2)

Identify any leakage paths which could bypass the volumes treated

by the Shield Building Ventilation System following a design basis
loss-of -coolant accident. Consider isolation valve leakage and leakage
through guard pipe welds. Indicate where lines which could be open

to containment atmosphere following a LOCA terminate. List the specific
leakage paths identified and the Technical Specification commitment

you are able to meet for each path. Provide the total leakage
specification for leakage to untreated areas. This Technical {;
Specificaticn must be met assuming a single active failure. Additionmal

guidance may be found in Branch Technical Position CSB 6-3, "Determination

of Bypass Leakage Paths in Dual Containment Paths."

Identify the :ontainmznt isolation arrangements which do not comply
with the explicit requirements of General Design Criteria 55, 56 and
57, and discuss the rationale for concluding that the isolation

arrangements are acceptable on some other defined basis.

The containment sump design does not comply with the recommendations
of Regulatory Guide 1.82. Provide justification for deviating from

the recommendations of Regulatory Guide 1.82.



022.8
(F )

022.9
(6.2)

e

Following an inadvertent actuation of the containment spray systems,
vacuum breakers will draw on the annylus volume to relieve any
external differential pressure buildup on the primary shield building.
However, this will create an external pressure buildup on the shield
building. Therefore, state the external design pressure of the
shield building. Discuss the maximum external pressure that would

act on the shield building.

It is our position that the heating & ventilating containment purge
system (48" lines) should meet the recommendations of Branch Technical
Position CSB 6-4, "Containment Purging During Normal Plant Operation.”
Therefore, propose a purge system that complies with BTP 6-4,

and provide the information and analyses identified in the Branch

Technical Position.

Provide the following information regarding the containment leak

testing program:

a) Identify thcse fluid lines penetrating the containment which will
be vented and drained to ensure exposure of the system containment
isolation valves to the containment atmosphere and the full
differential pressure during the containment integrated leakage
rate (Type A) test. Those systems that will remain fluid filled
for the Type A test should be identified and justification given.



b)

d)

Py

Appendix J requires that containment piping penetrations “itted
with expansion bellows be tested at Pa. Identify any penetration
fitted with expansion bellows that does not have the design
capability for Type B testing and provide justification. Where
more than one bellows is utilized on a penetration, provide

assurance that each bellows will be subjected to Type B testing.:

Provide plan and elevation drawings of the personnel air lock, and
identify all mechanical and electrical penetrations. Discuss and
schematically show the desigm provisions that will permit the

personnel air-lock door seals and the entire air lock to be tested.

Discuss the design capability of the door seals to be Teak tested

at a pressure of Pa; i.e., the calculated peak containment internal
pressure. If it w *1 be necessary to exert a force on the doors to
prevent them from being unseated during Teak testing, describe the

provisions for doing this.

It is our position that all isolation valves provided to satisfy
General Design Criteria 54 through 57 {containment isclation valves)
should be pneumatically (Type C) leak tested. Alternatively, a
containment isolation valve may be exempted from the Type C test
requirements if it can be shown that the valve does not constitute
a potential containment atmosphere leak path following a loss of

coolant accident.



e)

f)

8o

Table 6.2-43 ident.fies rhat containment isolaticn valves that

will not be Type C tested. Therefore; Justify that they do not
constitute potential containment atmosphere leak paths following

a LOCA. In this re-ar<, a wacer seal may be shown to exist that
will preclude containment atmosphere leakage. If this approach

is taken, discuss how a water seal can be established and maintained
using safety grade pipes and components, and considering single
failure of active components. System drawings showing the routing
and elevation of piping may be used to show the axistence

of a wate- seal.

Identify all containment isolation valves for which the applied
test pressure is not in the same direction as the pressure existing
when the vaive is required to perform its safety function, and
provide evidence to show acceptability of testing the valve with

pressure applied in the reverse direction.

For each fluid line that penetrates the containment schematically,
show the isolation valve arrangement and the design provisions
that will permit the isolation valves to be leak tested.

Indicate the direction in which the valves will be leak tested.

Show the test, vent and drain (TVD) connections that will be
installed to facilitate the performance of the Type A and Type C

leak tests required by Appendix J to 10 CFR Part 50. Discuss the



022.10
(6.2)

.9-

isolation provisions for the TVD connections, including the
administrative controls that will be exercised to assure proper

isolation.

The following information is required describing the component
thermal analyses performed as part of the environmental qualification.
Each component that must function during an MSLB should be addressed
explicitly.

a. Provide external and sectional diagrams of each component
analyzed showing principle dimensions, materials of construction,

and cross sections modeled for analysis.

b. Provide a detailed description of each thermal model indicating
basic assumptions and showing the model mock up with principle

dimensions, materials, and material thermal properties.

c. Perform the analysis using the correlation provided in the

attached CS% Interim Evaluation Model.

d. Identify the specific point on the component which was analyzed
and justify that this location is the most critical or

conservative with regard to potential component failure.



CS8 Interim Evaluation Mgde]
Environmental Qualification for Main
Steam Line Break Inside Containment
(Operating License Applicants Only)

»~

Analyses of main steam line break (MSL3) accidents inside PWR dry-
type containments have predicted temperature transients which exceed
the qualification temperature of some safety related equipment. As
a result there is a concern regarding the capability of this equipment
to survive such an event to assure safe plant shutdown. This concern

is related to Issue 25 of NUREG-Q153 dated September, 1976,

The NRC has identified this matter as a Category A Technical Safety
Activity and is currently pursuing a program to resolve this concern.
In the ~eantime it is required that you perform an evaluation of the
containment environmental conditions assocfated with a MSL8 accident
as well as a LOCA and Justify that the essential equipment needed to
mitigate these accidents have been adequately qualified.

Since the NRC generic effort on this concern is still in progress, we

are providing the analytical assumntions which are acceptablia for the

interim period. These models and assumptions are acceptable for the spectrum

of MSLB accidents.

1. Containment Environmental Response
a. Heat transfer coefficient to heat sinks.

The Uchida heat transfer correlation (data) should be used

while in the condensing mode. A natural convection heat transfer




Qe
coefficient should be used at all other times. The application

of these correlations should be as follows:
(1) Condensing heat transfer

q/A = hu . (Ts - Tw)

where q/A = the surface heat flux

the Uchida heat transfer coefficient

-
" i

the steam saturation (dew point) temperature

—4
"

surface temperature of the heat sink

(2) Convective heat transfer

Q/A=h . (T, -T)

where hC = convective heat transfer coefficient

Tv = the bulk vapor temperature.

A1l other parameters are the same as for the condensing

mode.

Heat sink condensate treatment

Wwhen the containment atmosphere is at or below the saturation
temperature, all condensate formed on the heat sinks should be
transferred directly to the sump., When the atmosphere is

superheated a maximum of 8% of the condensate may be transferred



to the vaper region. The revaporization should be calculated

as follows:

M. =X-q/ (hv-hL)

=
>
o
3
o
=
-
"

revaporization rate

X = revaporization fraction (0.08)

q = surface heat transfer rate

h, = enthalpy of the superheated steam

hL = enthalphy of the liquid condensate entering

the sump region (i.e., average enthalpy of the
heat sink condensate boundary layer)

c. Heat sink surface area

The surface area of the heat sinks should correspond to that

used for the containment design pressure evaluation.

d. Single active failure evaluation
Sinrgle active failures should be evaiuated for these containment
safety systems and components relied upon to limit the ¢ontainment

temperature/pressure response to a MSLB accident. This evaluation




2.

-
-y -

should include, but not necessarily be limited to, the loss or
availability of offsite power (whirhever is worse), diesel
generator failure when loss of offsite power is evaluated, and

loss of containment heat removal systeus (either partial or total).

e. Containment heat removal system actuation
The time determined at which active containment heat removal
systems become effective should include consideration of actuation
sensors and setpoints, activation delay time, and system delay

time (i.e., time required to come into operation).

f. Identification of most severe environment
The worst case for environmental qualification should be selected
considering time duration at elevated temperatures as well as the
maximum temperature. In particular, consider the spectrum of

break sizes analyzed and single failures evaluated.

Safety Related Component Thermal Analysis

Component thermal analyses may be performed to justify environmental
qualification test conditions less than those calculated during the
containment environmental response calculation. The thermal analysis
should be performed for the potential points of component 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 faiiure of the compartment electrically or mechanically.

The heat transfer rate to components-should be calculated as follows:

a. Condensing heat transfer rate

q/A = hcd " (Ts - Tw)

where q/A = component surface heat flux
hcd = condensing heat transfer coefficient
= the larger of 4x Tagami Correlation or 4x
Uchida Correlation
Ts = saturation temperature (dew point)
Tw = component surface temperature

p— - - -

b. Convective heat transfer

A convective heat transfer cnefficient should be used when the
condensing heat flux is calculated to be less than the convective
heat flux. Ouring the blowdown period, a forced convection heat

transfer correlation should be used. For example:

NU = C (Re)"
where Nu = Nusselt No.
Re = Reynolds No.

C,n = empirical constants dependent on geometry
and Reynolds No.



e

The velocity used in the evaluation of Reynolds number may be

determined as follows:

v = 25 M3p
Veont

where V = velocity in ft/sec

"BD = the blowdown rate in lbm/hr

vCOﬂT = containment volume in ft3

7.
After the blowdown has ceas®d or reduced to a negligibly low

value, a natural convection heat transfer correlation is
acceptable. However, use of a natural convection heat transfer

coefficient must be fully justified whenever used.

Evaluation of Environmental Qualification

The component peak surface temperature(s) (Tcs) should be computed
using items 1 and 2 above. The component qualification temperature
(ch) should be determined from the actual environment tes- conditions,
wWhere components have been “bathed” in a saturated steam or steam/air
environment for extended periods (e.g., 10 minutes), the qualification
temperature {s the test chamber temperature. For components subjected
to test condiéions substantially removed from the steam saturation
paoint or for short durations (e.g., less than 10 minutes), the
qualification temperature must be Justified by experimenta! thermocouple
readings on the component surface or analyses which minimizes the heat

flux to the component.



7=

If the component surface temperature, Tcs.-is less than or equal to

the component qualification temperature, T__, the component may be

cq
considered qualified for an MSLB environment during the interim

period.

If the component surface temperature is greater than the qualificatioﬁn
temperature, then (a) provide additional justification that the
component can operate in environments equal to or greater than that
which would result in the calculated peak surface temperature, or

(b) provide a requalification package for the compenent, or (c) provide
appropriate protection to assure that the component will not
experience a surface temperature in excess of the qualification

temperature, ch.
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Switchgear

¥stor contrel ceniers

Vaive cperziors

Motors

Logic equizmant

Catle

Diesel generator controi eguipment
Sansors (pressure, pressure gifferential, tampzrature
and neutron) &
Limit Switches

Heaters

Fans

Ccntrol Scards

Instrument racks and panels
Ccnnecters

Electrical penatrations

Splices

Terminal blocks
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cazzabiiity 0 witrssand any accicsnt envircnment far the ti:

during which it must not £ail with safety margin %o failure.

quipment that will axpzariencs environmental conditiors of

o
.
"m

design basis accidents through which it nsec not function
for mitication of said accidsnts, 2nd whose failure (in
any mode) is cesmed not detrimental to plant safety or

accident mitigation, and need not Se qualified for any

-ty
“hh

accident environment, tut will be qualified 7Tor its

non-accident service envirgnment.

d. Ecuipmant that will not experience environmantal conditicns

of cdesign basis accidents and that will te suaiified %o
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Time required to fulfill its satetly funcsion wren subjectad <0

-t

any of the ex:irames of the ervironmantal envelope specified

‘above.

Technical bases should be provided tg justify the placzment of

each type squipment in the categories 2.b and 2.c listed zhove.

the quaiification tast plan, test preocecures,

(o)
= ¢
i
~
O
c
0
o
—’..
v
e
o
-
‘,
"
D
ot

riteria for at least one of &2
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cceptance ¢
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A summary of test results that demcmsirztas the adajuacy of the

quaiification program. If aralysis is usaed for qualification,

ijustification of all analysis 2ssumptions must be provided.

ldzntification of the cualification documents which contain cdetailad

supporting information, including test cdata, for itams 4, € and 6.

'n addition, in accordance with

CFR 50, the staff requires a statznent verifying: 1)

1E 2quipment has been qual

2) that the detaiied qualification information and

the raguirazments of Appandix B of 10
that all Class

ified to the program described above, and

test results are

available for an NRC audit.
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srafite fasiis conzaiarant urdsr & 008 a0sident congttion &% 265.5°F
“~zre i3 no infor~ation on ihe famozratire profile insise conitainTant
Jnsar 3 Main Stzam Line Sreak (3L3) acgidant condition. FProvide s
Vayimam seosirature profile under & SLS acctiiant e a%sg ~23uire %-

tne environrzatal qualification pregram bes modifTied to ansure that
Class 12 2sufoment Tocated within contai~ment and rneaded to mitigate
tre 2fTects of a MSLS accicant are dua

(tzrperaztura) envircnment produced by that accident. Otharwise,

Nascrise the conformance to the gudiance of Regulatory Guide 1.100
"Seismic cualification of Electric Zquipment for ‘uclzar Power Plants”
as it related to Class 1E equipment descrized in FSAR Section 3.10.

Justify any 2xc=2ption taken.

Describe the qualification program for meeting the aging requiresments

of IEEE Std. 323-1974, for Class 1E equipment used in the plant.

Table 3.11-1, "Environmental Cesign Categories"”, lists that the
reactor auxiliary building normal temperature is 30-104°F, while
under accident conditions, the temperature will be 30-120°F. In

Table 3.11-2, "Environment Design Farameters for Ecuipment Required
to Function Quring and Sudsequent %o Any Design 32asis Accident,” some
of the safety equipment are stated to be gualified to 104°F only.
“adify your environmental qualification program to meet the higher
temerpature requirement, or justify wny your gqualification profile

is adequate.
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+m3 zzaticanility oF safasy system dasign critaria is fracaguata. eV

- - - - PR - &< o 4 -~ F | - - - >
-~a infar-ation reguired By sacticns 7.2.2, 7.3.2. 7.5.2, 23nd /.0.2 OF
-?;‘~='.';,\, ;:ﬂ:e 1.7"‘ is.-i—-:‘:‘p: -':;--'E:  Bals -:n—‘ert - :a:;_:}’ ,:f'::’-S‘s
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Si-5pt for Nuclzzr Powzr 2T2ats."  In 2c:iticn, ~zvise F3AR Section

shg ‘nfhemation reguired in Sacticn 7.7.Z of 2.3, 1.7C. Flzase incluce
- - .. - s - . - - b =~ - - >3 - ]
t=2 Reculatory Guidas issu2¢ afisr 1.C5¥ Lnat are 22D cabie, such as

ne

R.3. 105 "Instrument Setpeints”, R.G. 118 "Periodic

e~war and rotaction System", R.G. 100 "Sa2ismic Qualification of & sctric

"
3

quiomznt." These are the Catzgory II Ra2gulatory Guide for wnich con-
farrance needs to be evaluated for oldar plants and plants praesantly

under review.

The computer based Core Protaction Caiculator System (CPCS) as a part
of the plant protection system has been roviewed under the ANC-
docket. You have stated that the number of Control Element Assamblies
(CEAS) is different for Waterford Unit 3 in comparison with ANC-2.
Define and document all details of design, gualification, and criteria

diffarences for CPCS for this plant in comparison with ANC-2.

Nescribe the automatic switchover fsatures with adeguate logic

diagrams which are provided to assure the prcper operation of the LPSI pump

minimum flow line isolation valves and the SIS sump isclatien valves
under the "short term recirculation” mode as statad in FSAR Saction

6.3.2.9.4.
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zin Stean Isziation Systan will serfarm thalr funciions assuring 20y

sirgie “2ilure in the instruzentatior and zontrsl systam 0l 2wing

3 3i3zm line Sreak Accidant 17518,. 7or instance, no informatism is

zy2iletle in the FSAR to darfine the signal that would 2ssure the

cigcsure of turbine stop vaives or any otner stzam 2
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%5 24:ress how the instrumantation and control Zoriions oF the o

(58]
4
o
)
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stzam isolation system conform to the reguiraments in IZEE Sta.

The F3AR nhas not provided adeguate information how the EZSFAS signal
is implamnanted on tne Main Feedwatar Isolation Systam. Frovide
:dditional information to addrass how the instrumantationand control
porticns of the main Feadwatsr isolation syctem conform to the

requirements in IEEE Std. 279-1971.

Provide the results of an analysis which show that no adverse effects
will occur as a result of loss of offsite power to the engineered
safety features actuation system at any time following the onset of

a LOCA or other accident condition in the Waterford Unit 3.

There are several errors on Fig. 10.4-6, “"Emergency Feedwater System":

(a) "The middle pump is not a motor driven pump.

(b) The zower supplies for turbine trip valve, turtine govarnor
control systam, and overspeed device are 125 Vdc.

-

'gase corract these zrrors.
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centrel sanel (LCP -43) Since zhis canel cainz2ins :one of rzdundanst

satety related circuiiries, ths conzarn is %that 2 22stulated axpzosurs

fire at auxiliary canel might caizage the canirs! Function in the

main control room. Provide the detailed arrangamant of {his transfer
scname and address the fire protection aspects of the auxiliary control
panel. Please use Ragulatory Guice 1.120 "Fire Prctaction Guideiines

for Nuclear Power Plants" as a quide.

It is stated in FSAR Section 7.5.1.8 "Sypass and Inogerable Status
indication" that the bypass and inoperable status systsm is actuated
through the plant computer. However, in Section 7.7.1.6 you also stated
that none of the plant computer functions are ra2guired to ensure plant
safety or permit safe plant operation. Justify the use of plant computer
to actuate the bypass and inoperable status system and address now this

-~

cystam is in conformance with Regqulatory Guide 1.47.
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rgcuired for safe sihytdown and ESF support Systams.” Justify ~of

ingiuding safety svstams such 2s: Containment Cooiing Systam;

i
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L
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igs. 7.5-2, 7.5-3, 7.3-&, and 7.5-5 indiczte that th2ss instrursnt

-

czhinets are Jocataed ‘nside contzinment., ?P-ovice the cross reversanc

ur
w

of your environmansal sualifization document to assure these instrumznt
czhinets are qualifiad to apsraopriate worst case anvironments inside

containment.

Fig. 6.3-9 "Lcng Term Cooling Plan After LOCA" presents the operator
orocedures to be used after a LOCA. Correlate this figure with your
Post Accident Monitoring Instrumentation (PAMI). Verify that the PAMI
provides adeguate information to support Fig. £.3-9's requirement.
Also provide cross reference with your envircrnmental cualification
document to assure that the PAMI System is quafified to appropriate

worst case environments inside containment.

You have not addressed the instrumen’ tion and control of the Reactlor
Coolant System overpressurization proiection during startup and shut-
down for Waterford Unit 3. Provide your design information in accordince

with Standard Review Plan Section 5.2.2. (NUREG - 75/087)



040.00

040.01
(8.1)

040.02

Power Systems Branch

Provide a listing of the following for the containment electrical
.

penetrations by voltage class: [°% ratings, maximum predic ted

fault currents, identification of maximizing faults, protective

equipment setpoints, and expected clearing times.

Provide a more detailed description of the separation afforded the
third-of-a-kind E£SF lozds. Include the power, control, and instru-
mentation circuits and the mechanisms by which the transfer are

accomplished.

In addition to the undervoltage scheme currently proviced to detect
loss of offsite power at the safety busses, we require that a second
level of voltage protection be provided with a time delay in order
t0 protact the onsite power system from any adverse effects that
could result from a sustained cegraded voltage condition cn the ¢ff-
site power system. This second level of voltage protection shall

satisfy the following critaria:

a) The selection of voltage and time set points shall be determined
from an analysis of the voltage requirements of the safety-

related loads 2t 211 consite system distribution levels;

The voltage protacticn shall include caincidence legic to gre-

(&)

clude sourious srips of the offsite ocwer sQurce;
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The time delay selected shall te based cn the following conditions:

(1) The alicwable time delay, including margin, shall not exceed

the magimum time delay that is assumed in the FSAR accident

analyses,

(2) The time delay shall minimize the effect of short duration
disturbances frem reducing the availability of the offsite

cower source(s); and

(3) The allowable time duration of a degraded voltage con-
dition at all distribution system levels shall not result

in failure of safety systems or ccmpcnents;

The voltage sensors shall autcmatically initiate the disconnection
of offsite power sources whehenver the voltage set pcint and time

delay 1imits have been exceeded;

The voltage sensors srall be designed to satisfy the applicable
requirements of IZZZ Std. 278-1971, "Criteria for Protacticn

Systems for Nuclear Power Generating Stations”; and

The Technical Specifications shall include limiting conditicn
for operation, surveillance requirements, trip set points with
minimum 2and maximum limits, and allcwable values for the secind
level voltage protaction sensors and asscciatad time celay

cevices.



- 23 -
NOTE:
The following is 2 definition of what is meant by the term "appiicable
requirements” found in item 040.03(e). This relates the criteria of

IEEE Std 279-1971 to the degraded grid voltage sensors.

1) Class 1E equipment shall be utilized and shall he physically
located at and electrically connected to the emergency switch-

gear. >

2) An incependent scheme shall be provided for each division of

emergency power.

3) Capability for test and calibrztion during power operation

shall be provided.

4) Annunciatior must be provided in the control room for any by-

passes incorporated into the design.



040.05
/nsp}

Pr. v le the details of your design that meets the above positio

We require that the diesel wenerator bus lcad shedding cesign ayto-
matically prevent load shedding of the emergency Sus once the diesel

generator is supplying power to the emergency Dus. The design shall
also include the capebility of the load shedding feature 0 be

automatically reinstated if the diesel generator supcly Dreaker

is trisped. The automatic bypass and reinstatsment feature snall
ne verifiad during the pericigic testing reauirec Sy Item C&Q.0S.
State your intent %0 comply with this pesition and provic Justi-

fication for any exceptiors taken.

In the event in adequate basis can be provided for retaining the

Toad shed feature when loads are energized by the onsite cower system,
we will require that the setpoint value in Technical Sgecifications,
which is currently s.ecified ar "...equal to or greater than..."

be amenced to specify a value having maximum and minimum limits. The

bas»s for the setooints and 1imits selected must also Se documented.

ne uxll r-qaire .nat .he Technical Specifications include a

- — - — - . e ——— — — — e —— —

.es* r-cuirement to cemons.ra° °he full ‘unc*fonal ~c¢ra-
bility and 1ndep¢ndence of the onsite power sources at least once
ser 18 months dur‘ng shutdown. The Technical Specifications shall

include a reqr rement for tests: (1) simulating loss of offsite ocwer;
(2) simylating loss of offsite power in conjunciion with a safety

feature actuation sigral; ana (3) simulating interruption and subse-
gquent reconnection of cnsita JCwer sources $o their ressective

busas. Procer operation shall e detarmined bdy:



_c)

d)

Verifying that on loss of of¥sita power the emerzency tuses have
seen de-energized and that the lcads have seen shed frem the

emergency buses in accordance with design requirements.

Verifying that on loss of offsite power the diesel generators
start on the autsstart signal, the -emergency Duses are energized
«ith permanently connected lcads, the auto-connected shutdown
loads are energized tarsugh the load secuencer, and the systam
aperates for five minutes while the gensratcrs are loaced with

=he shutdown lgads.

Verifying that on safety features actuation signal (without loss

of offsite power) the diesel generators start on the autostart

signal and cperate on standby for five minutes.

Verifying that on lsoss of offsite power in conjuncticn with a
safety features actuaticn signal the diesel generators start

on the auytostart signal, the emergency busas ire energized with
sermanently connected loads, the autd-connected emergency (acci-
dent) loads are energized tnrough the load sequencer, and the
system gperates for five min ~2s while the generators are Tcaded

with the emergency lcads.

Verifying that on interruption of the cnsite sourcas the
leads are shed from the emergency Suses in accorzance with
design recquirements and :tnat subsecuent loading of the onsite

sources is through the 1cad seguencer.




040.06 The voltage levels at the safety-related buses should e optimized
8.3
(RSP) for the full lcad and minimum Toad conditions that are expected

througnout the anticipated ringe of voltage variations of <he offsite
power source Dy appropriate adjustment of the voltage tap settings

of the intervening transformers. We require that the adeguacy of

the design in this regard be verified by actual measurement, and by
correlation of measursd values with analytic resylts. Provide a
description of the method for making_th1s verification; Sefore
initial reactor power cceraticn, provide the documentation required

to astablish that this verificaticn has heen aczomplished.

040.07 [t appears that the 6.9 Kv ¢ircuit containment penetrations are
8.3
(RSP) vulnerable to a single failure of DC control power which would prevent

the clearing of an electrical fauylt by both the primary and back-up
protection schemes. [f this is the case, it is the staff's position
that either the penetrations te demonstrated to be able to sustain
the raximum fault current for the time necessary to clear the faylt

\ by sone other means or the single failure identified above must
be eliminated from the cesign.

g‘g-cs Provide a description of the physical arrarqement utilitized in

. your des‘gn £o connect the field cables inside containment t2 the
containment cenetraticns, .. -connectors, splices, or terminal
slocks. Pravide sugcortive documentaticn that these zhysical
intarfacas are cualifiad %2 withstand a LCCA or steam line Dreak

anvironment.



040.09 Provide a 1isting of a1l motor operated valves within your design
that require power lock out in order to meet the single failure
criterion and prcvide the details of your design that accomplish
this requirement. Your response snhould alsc address your con-
formance to Branch Technical Position ICS3 18 (PSB) in Appendix

8A of the Standard Review Plan.

040.77 Provide the devLails of your design of the DC power system that assures
equicment will be protected from damaging overvoltages from the battary

chargers that may occur due $9 faulity regulation or operator

error.

040.1 Provide the results of a review of yeur operating, maintenance, and

8.2

8.3 testing orocedures t2 determine the extent of usage of jumpers cr
gther temporary forms of typassing functions for operating, test-
ing, or maintaining of safety relatad systems. Identify anag justify
any casas where the use of the above methods cannct be aveoided.

( Srovide the criteria for any use of jumoers for testing.

040.12 We request that you perfsrm a review of the electrical contrai

8.2

8.3 circuits for a1l safety related equisment, so as tO assure that

disabling of one compcnent dces not, through incorperation in cther
inter locking or sequencing controls, render cther components
inoperable. A1l modes of test, operation, and failyre should te

sensidered, QJescribe and state the resyuits of your review.



040.13

040.15

040.76

State the nominal value and the meéximum and minimum spread values
of voltage and frequency of the offsite power source that assure
satisfactory operability of all electrical equipment of the station

during all modes of operation.

Provide a discussion as to how the above envelopes of frequercy
and voltage compare with the expected ervalopes of the offsite

power sgQurce.

Your discussion of diesel generator prototype qualification is limited
+o a reference to tha Cooper qualification program. Sufficient in-
formation is required to permit an independent evaluaticn of the
appropriateness of the Cocper reference. Provide a compariscn of

the Cooper and Waterford diese generators ard include such items

as power rating, voltage, and NPZ.

what is vour criteria for determining which 120 volt ac control
circuits require back-up circuit protection for assuring containment
integrity? Are there any suych circuits in your design? If so,

1dentify same.

The freauency bounds of * 10% for the diesel generators for appiying
and drocoing load exceed the reccmmencations of Requlatery Guiace
1.9. Further justificaticn is required to support this aspect

of your design.
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C40.18
(9.5.2)

The information regarding the onsite communications system (Section
9.5.2) does not adequately cover the system capabilities during

transients and accidents. Provide the following information:

(a) Identify all working stations on the plant site where it may
be necessary for plant perscnnel to communicate with th
sontrol room or the emergency shutdown panel during and/or
following transients ard/or accidents (including fires) in
order to mitigate the consequences of the event and to attain

a safe cold plant shutdown.

(b) Indicate the maximum scund levels trat could exist at each
of the above identified working stations for all ransients

and accident conditions.

(¢) Indicate the types of communication systems available a: sach

of the above identified working stations.

(d) Indicate the maximum background noise level that cculd exist
at each working station and yet reliably expect effactive

communication with the control room using:

1. the page party ccmmunications systems, and

any other additional communication system provided that

~a

working station.



(e) DJescribe the performance reguirements and tasts that ti
above onsite work.ng stations communication systems will
be required to pass in orcer to be assured that effective
communication with the cortrol room or emergency shutdown

panel is possible under all concitions.

(f) Identify and describe the power source(s) provided for each

of the communications systems.

(3) Discuss the protective measures taken o assure a functionally
cperable cnsite communication system. The discussicn should
{nclude the considerations given to component failures, loss
of power, and the severing of a communication line or trunk
as a result of an accident or fire.
§4c;12‘ Identify the vital areas and hazardous areas where emergency lighting
i is needed ¥ar =af2 shutdown of the reactsr and the evacuation of
personnel in the event of an accident (including fire). Tabulate
the lighting systems provided in your design to acccmmodate those

areas sc identified. -

: 1

Section 9.5.4.1 emergency diecel ergine fuel oil storage and

<
wr b=
- O
"~
= O

o -

transfer system (ZDEFSS) does not reference ANS: Standarg N195
"fyel Qi1 Systems for Standby Diese! Generators”'. Indicate |
you intend %0 comply with this standard in your design of the

EDEFSS: atherwise provide justification for nen-compliance.

2).

b

(SRP 9.5.4, Rev. 1, Part II, Itom
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040.23

(9.5.4)
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040.24

In Section 3.5.4.2 you state diesel fuel oil delivery to the site
in by truck. In the event of an accident it may be necessary to
operate a diesel generator continucusly for a period of 30 days or
more. Under this condition discuss your plans to provide fuel oil
to maintain required onsite inventory. In your discussion include
sources where diesel quality fuel oil will be available and the
distances required to be travelled from the source to the plant.
Also discuss how fuel oil will be delivered onsite under extremely

unfavorable envircnmertal conditions.

Figure 9.5-3 shows diesel fuel oil feed tank vent lines terminating
outdoor with vent screen covers. Provide your justification why

these lines are not provided with flame arrestors

Figure 9.5-3 shows vent and fill lines for the diesel oil storage
tanks. Indicate where these lines are located. Discuss how these
lines are protected from tornado missiles, and also from entrance
of water into the storage tank during adverse environmental con-

ditions. Also justify your use of non service Class 3 materials.

Figure 9.5-3 shows two items on the fuel oil storage tanks labied
7€63-19 and 7EG3-20. Identify and describe the purpose of these

jtems and justify your use of non service Class 3 materiais.



?iGéZE) Figure 9.5-3 shows non service class 3 piping from the outlet of

S valves 3EG-V611A ard 3EG-V630A. It is assumed that this ncn ser-
vice class 3 materials does not apply to line 3EG1-13A including
valve 3EG-V626. Clarify this diagram to indicate service class 3
materials for this line.

?30523) Assume an unlikely event has occurred requiring cperation of a diesel

- -generator for a prolonged pericd that would -require replenishment of fuel

0il witheut intarrupting cperation of the diese] generator. What provision
has been made in the design of the fuel oil storage fi11 system to minimize
+he creation of turbulence of the sediment in the bottom of the storage tank.
Stirring of this sediment during addition of new fuel has the poteniial of
~rausing the overall quality of the fuel to become unacceptable and could
potentially lead to the degradation or failure of the diesel generator.

923;21 Discuss the precautionary measures that will be taken to assure the guality

of and reliability of the fuel oil suppTy for emergency diesel generator
( ~gperation. Include the fuel oil impurity and quality limitations as well
as diesel index mumber or its equivalent, -entrained moisture, suifur, !
particulates and other deliterious substances, periedic inspection, and
periodic testing (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 0il supply to the =mergency gJeneratlir

(SRP 9.5.4, Part III, Items 3 and i.)
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Discuss what precautions have been taken in locating the fuel 0il day tank
and connecting fuel oil piping with regard to possible exposure to ignition

sources such as open flames and hot surfaces. (SRP 9.5.4, Part III, Item 6.)

Provide a tabulation showing the individual and total heat removal rates

for each major component and subsystem of the diesel generator cooling

-water system. Discuss the design margin (excess heat removal capability)
included in the design of major components and subsystems. (SRP 9.5.5,

Part III, Item 1.)

Describe the provisions made in the design of the diesel engine ccoling
«water system to assure that all compenents and piping are filled with

water. (SRP 9.5.5, Part I1I, Item 2.)

Indicate the measures to preclude long-term corrosion and organic fouling

in the diese] engine cooling water system that would degrade systam cooling
performance, and the compatability of any corrosion innibitors or antifreeze
compounds used with the materials of the system. Indicate if the water
-chemistry is in conformance with the engine manufacturers recormmendaticns.

(SRP 9.5.5, Part III, Item lc.)

The diesel engine generator sets should be capable of operation at less

than full lcad for extended periods without degradaticn of performance or
reliability. Provide a discussion of your diesel engine operating parameters,
including minimum load requirements, and relate this to anticipated minimum
-lcads under accident recovery conditions and during accident standby operation

-when offsite power is available. (SAP 9.5.5, Part III, Item 7.)
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Provide a discussion of the measures taken in the design of the
standby diesel generator air starting system to oreclude the fouling
of the starting air valve (or other control valves) or filter with
contaminants such as oil carry over and rust. (SRF § 3.6, Part

III, Item 1).

For the diesel engine lubricaticn system in Section 9.5.7 provide the
-following information: 1) define the temperature differentials, flow
-rate, and heat removal rate of the interface cocling system external to
~the engine and verify that these 2re in accordance with reccmmendations

of the engine manufacturer; 2) discuss the measures that will be taken

to maintain the required quality of the oil, including the inspection and -
-replacement when oil quality is degradec; 3) describe the protective
features (such as biowout panels) provided to prevent unacceptable
crankcase explosion and to mitigate the consequences of such an event;

and 4) describe the capability for detection and control of system leakage.

(SRP 9.5.7, Part 1I, Items 8a, 8b, 3c, Part III, Item 1.)

What measures have Deen taken to prevent entry of delitericus materials
into the engine lubrication oil system due to operator error during

recharging of lubricating 0il or normal -operation. (SRP 9.5.7, Part III,

tem lc.)
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.-escribe the instrumentation, controls, sensors and alarms orovided

in the design of the diesel engine combustion air intake and exhaust
system to warn the coperators when design parameters are exceeded

(SRP 9.5.8, Part III, Items 1 and 4).

Provide the criteria and bases for the various steam and condensate
instrumentation systems. The FSAR should differentiate between

cperating and required safety instrumentation. 7

Exzznd vour discussion of the +urbine speed control and overspeed
protection system. Provide additional explanaticn of the turbine
and generator electrical load follewing capability for the tur-
hine speed control system with the aid of system schematics
(including turbine contrel and extracticn steam valves to the

neaters). Tabulate the individual speed control protection devices

(ncrmal emergency and backup), the design speed (or range of

speed) at which each device begins operaticn %2 performs its
pretective function (in terms of percent of normal turbine
operating speed). In orcer t3 evaluate the adequacy of the
cantrol and overspeed protecticn system provide schematics and
include identifying numbers to valves and mechanisms (mechanical
and electrical) on the schematics. “Descrine in detail, with
refersnces to the identifying numgers, the sequence of events
in a2 turbine trip including respense +imes, and show that the

suraine stahilizes. Pro.ice the resulss of a failure mode and



040.39
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effects anaiysis for the overspeed protection systams. Show
that a single steam valve failure cznnot disable the turbine over-
speed trip from functioning. (SRP 10.2, Part III, items 1, 2,

3 and 4).

«Describe with the aid of drawings, the bulk hydrogen storage facility
including its location and distribution system. -Include the protective
measures considered in the design to prevent fires and explosions during
~operaticns such as fii11i~g and purging the generator, as well as during

“normal operations.

Oiscuss the effects o7 a high and mecderate energy piping failure or failure
of the connection frem the low pressure turbine to condenser on nearby
safety related equipment 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 mederate energy pipe
failure so that the turbine overspeed orotacticn system will not be damaged
to preclude its safety function. (SRP 10.2, Part [II, Item 8, SRP 10.4.1,
Part III, Item 3a.)



;}g.g: In the turbine generator section discuss: 1) the valve closure times and
o <the arrangement for the main cteam stop and control and the reheat stop
-and intercept vaives in relation to the effect of a failure of a single
valve on the overspeed control functions; 2) the valve closure times and
extraction steam valve arrangements in relaticon to stable turbine cperation
after a turbine generator system trip; (SRP 10.2, Part III, Itams 3,4).
?f§~124\ - Provide additional description (with the aid of drawings) of the

turbine by-pass valves and asscciated controls. In your discussion
include the principly of operation, construction and set points,
and the malfunctions and/or medes of failure considered in the
design of the turbine by-pass system. (SRP 10.4.4, Part III,

Item 1).

040.43 Provide the results of a failure mode and effects anaiysis to deter-
(10 \
(10,44 mine the effect of malfunction of the turbine by-pass system on

\ operation of the reac:or and turtine genmerator unit. (SRP 10.4.4,

Part III, item 4).

,id Assure that a high energy line #ailure of the surhine Dy-pass systam

™
—t B
OO

(T3S) will not have ar adverse ef€sct or preclude cperation of
turdine sgeed controls or any safety =elated comocnents or systams

located close t2 the T3S. (SRP 10.4.4, Pars III, Itam 3.
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MECHANICAL ENGINEERING BRANCH

We require that you expand FSAR section 3.9.1.5 to more
specifically address the consideration of asymmetric load
effects on reactor coolant system components and supports
which could result from postulated reactor cocolant pipe breaks
within cavities located inside containment. Enclosure 1
describes the information that is required.

Describe the allowable buckling loads for Class 1, 2 and 3
component supports subjected to normal, upset, emergency,
and faulted Toad combinations.

Provide the basis for selecting the location, required load
capacity, and structural and mechanical performance parameters
of safety related hydraulic snubbers in order to achieve a
high level of operability assurance, including:

(a) A description of the analytical and design metholodogy
utilized to develop the required snubber locations and
characteristics.

(b) A discussion of design specification requirements to assure
that required structural and mechanical performance
characteristics and product quality are achieved.

(¢) Procedures, controls to assure correct installation of
snubbers and checking the hot and cold settings during
plant start-up tests.

(d) Provisions for accessibility for inspection, testing, and
repair or replacement of snubbers.



b. Pump suction and discharge nozzles to piping terminal ends;

¢c. Steam generator inlet and outlet nozzles to piping terminal ends.

Note that postulated steam line breaks may control the design of
certain steam generator supports, and, therefore must also be

considered in the support design.

e,

Provide an assessment of the effects of asymmetric pressure different1a1sl/
on these systems/components in combinatden with all.external loadings
including safe shutdown earthquake loads. For the combination of dynamic
responses within the reactor coolant pressure boundary and its supports,
which resylt from the coincidence of an SSE and LOCA, the square root

of the sum of the squares (SRSS) technique is acceptable contingent

upon performance of an elastic dynam‘c analysis to meet the appropriate
ASME Code, Section III, Service Limits. In all other cases, dynamic
responses shali be combined by absolute summation unless justification

acceptable to the staff is provided for any other method of combination.

a. limited displacement break areas

b. fluid-structure interaction

c. -actual time-dependent forcing function
d. -reactor support stiffness

e. Dreak npening times

| ¥ ;
—blowdown jet forces at the location of the rupture

- reaction f .
differential pressures in the annylar region betweeé the vesse?rﬁﬁi)th§""51°"‘

shield, and transient differential
the resctor vessel tial pressures across the core Sarrel within
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ENCLOSURE 1

~Recent analyses have shown that certain reactor system components and their
Supports may be subjected to previously underestimated asymmetric loads
under the conditions that result from the postulation of ruptures of the
reactor coolant piping at various locations. It is therefore necessary to
reassess the capability of these reactor system compinents to assure that
the calculated dynamic asymmetric loads resulting from these postulated
pipe ruptures will be within the bounds necessary to provide high assurance
that the reactor can be brought safely to a cold shutdown cordition. For
the purpose of this request for additional information the reactor System
components that require reassessment shall include:

Reactor Pressure Vessel

Fuel Assemblies, including Grid Structures

Control Rod Drives

. ECCS Piping that is attached to the Primary Loolant Piping
Primary Coolant Piping

‘Reactor Vessel, Steam Generator, and Pump Supports

Reactor Internals

Biological Shield Wall

Steam Generator and Pump Compartment Wall if any

Steam Generator

. o F O 4 o O 0 o b

The following information should be included in the FSAR about ‘the effects
of postglated asymmetric LOCA loads on the above-mentioned reactor system
<components and the reactor cavity structure.
1. Provide arrangement drawings of the reactor vessel, steam generator
and pump support systems to show the geometry of all principal elements

and materials of construction.

2. Consider all postulated breaks in the reactor coolant system, including

the following locations:

a. -Reactor vessel hot and cold leg nozzle to piping terminal ends;



If the results of the assessment required by 2. .above indicate locads
leading to inelastic action in these systems or displacement-exceeding
previous design limits provide an evaluation of the following:

a. Inelastic behavior (including strain hardening) of the material used
in the system design and the effect of the load transmitted to the
backup structures to which these systems are attached.

For all-anilysis performed, 4nclude the method of analysis,=the structural
and hydraulic computer.zodes employed, drawings of the models -employed
-and comparisons of the calculated to allowable stresses and strains or
deflections with a basis for the allowable values.

Demonstrate that active components will perform their safety function
-when subjected to the postulated loads resulting from a pipe break in
the reactor coolant system.

Demonstrate the functional capability of any essential piping when
using service level C or D limits. Guidance on acceptable methods
for proceeding with the demonstration is provided in Enclosure 2.
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ENCLOSURE - 2

INTERIM TECHNICAL POSITION
FUNCTIONAL CAPABILITY OF PASSIVE PIPING COMPONENTS

MECHANICAL ENGINEERING BRANCH
DIVISIOM OF SYSTEMS SAFETY

Introduction

The functional capability of all piping components :n essential ASME
Class 1, 2 and 3 piping systems designed to Levels C or D service
limits is required to be demonstrated. Applicants may choose to use
the criteria in Section II which require no further proof of functional
capability. Piping components within Section III requira additional
analytical or experimental proof that functional capability has been
maintainea.

The technical content of this position is based upon integrated
experimental and analytical studies of piping system components
performed at the Oak Ridge National Laboratory for the U.S. Nuclear
Regulatory Commissicn. The program of studies, the analytical and
experimental results, discussions and recommendations have been
documented in a report, "Evaluation of the Plastic Characteristics of
Piping Products in Relation to ASME Code Criteria, ORNL/Sub-2913/8."

Situations in which Functicnal Capability is Assured without Further

Prcof

A. Class 1 Piping Components:

1. Functional capability may be considered assured without
further proof for any Class 1 piping component when the
Level "A" or "B" or "C" limit is used with Equation (9) of
NB-3650 provided D_/t < 50, where D_ is the outside diameter
and t is the wall Phickness of the Biping component. The
Level "C" 1imit to be satisfied for the above verification
procedure is:

1.5 Sy for austenitic piping components, and
2.25 Sm for ferritic piping components
2. For tees and branch connections, the Level "D" limit may be

used with Equation (8) of NB-3650 without additional
requirements for functional verification, provided Do/t < 50.



The Level "D" limit to be satisfied for the above verification

» procedure is:

2.0 Sy for austenitic piping components, and

3.0 Sm for ferritic piping components

B. Class 2/3 Piping Components:

1.

Functional capability may be considered assured for Class 2/3
Piping components for Levels "A" and "B" Timits in Equation (9)
of NC-3652.1 or ND-3652.1 provided D,/t < 50.

For tees and branch connections, Level "C" limits may be
used without additional requirements for functional
verification. However, for elbows or bends, the following
additional requirements shall be met whenever Level "C"
limits are specified:

(a) Use (0.8 B2) instead of (0.75 i) but not less than 1.0.

(b) Use (1.55 ) or (1.8 § ), -whichever is lower for the
right-hand’side of Equgtion (9).

In each of the above cases, Do/t shall be equal to or less
than 50.

Class 2/3 piping components may be evaluated as Class |
piping components for verifying functional capability,
provided the rules and limits as specified in item II.A.,
above, are met.

III. Situations in which Functional Capability Requires Additiona)

emonstration

A. Class 1 Piping Components:

£

"
LR

Piping components other thar tees and branch connections,
such as elbows, pipe bends and straight pipe, using Level "D"
limits.

Any piping components with DO/T > 50.

B. Class 2/3 Piping Components:

| E

Straight pipe when Level "C" Timits are used.



Iv.

2. Elbows or pipe bends which cannot meet the reguirements
specified in item I1.B.2, above, when Level "C" limits are
specified.

3. A1l piping components when Level "D" limits are used.
(NOTE: The ORNL report recommends against the use of
Level "D" limits when functional capability must be
maintained. )

4. Any piping components with Do/t > 80.

Definitions

Functional Capability - Capability of piping components to deliver
rated flow and retain dimensional stability when the design and
service loads, and their resulting stresses and strains, are at
prescribed levels.

Piping Comporients - These items of a piping system, such as tees,
elbows, bends, pipe and tubing and branch connections, constructed in
accordance with the rules of Section III of the ASME Code.

Piping System - A group of connected piping components and other
associated Code components (i.e., pumps, valves, vessels) performing
jointly a specified plant function or, in the case of multifunctional
systems, more than one function.

Essential Piping Systems - Piping systems which are necessary (a) for
safe shutdown of the plant and to maintain the plant in 3 safe shutdown
condition, or (b) to prevent or mitigate the consequences of an
accident which could result in potential offsite exposures exceeding
the guidelines of 10 CFR Part 100.
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121.0

121.1
(5.4.2.2)

121-1

MATERIALS ENGINEERING BRANCH - MATERIALS INTEGRITY SECTION

Confirm that the preservice and inservice inspection of steam
generator tubing will be conducted in accordance with Regulatory
Guide 1.83 Revision 1. If any of these 2xamination requirements
cannot be met, a complete technical justification to support
your conclusions must be provided.
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Acceptance Review

30.01 Discuss how the lateral, overturning, and urward hydrostatic pressures

AT due to the maximum probable flood (including wave action) were con-
sidered in the design of the walls and foundation slab of the seismic
Category [ structures.

130.02 Information required in SRP Section 3.5.2.1 was included in Waterford 3

oty FSAR Sections 3.5.3.1 and 3.5.3.2, while nothing was provided to meet
the provisions of SRP Section 3.5.3.2. Address the requirements of

SRP Section 3.5.3.2 and, in addition, provide a table sum.arizing



130.03
(3711}

130.04
(3.7.2.1)

130.05
(3.7.2.6)

130.06
(3.8.2.3)

-

the wall and roof thickness and the concrete strengtns, including the

age specified, for each tornado missile barrier.

Explain the statement made in the FSAR that "The relationship
between the horizon 41 and vertical design response spectra is

in conformance with NRC Regulatory Guide 1.60".

Discuss the considerations give: to the following topics:

a. The torsional, rocking, and translational responses of the
structures #nd their foundations.

b. The maximum relative displacement among supports of seismic

Category [ structures, systems, and components.

[t is stated that the maximum response in each element (due to earth-
quake motion) is obtained by consideriné each horizontal and vertical
earthquaka component separately. Clarify this to indicate whether

the two responses obtained for each element (N - S plus vertical, and

E - W plus vertical) are combined using the absolute sum method. Demon-
strate the extent to which your approach results in a design equivalent
to that obtained by combining responses in accordance with Regulatory

Guide 1.92.

The terminology used in regard to the load combinations given on FSAR
pg. 3.8-13 is not the same as that used in SRP Section 3.8.2 II (3).
Show by direct comparison how the ten load cases given in the FSAR

comply with those required in the SRP.



211.0

211.1
(3.5.1.2)

211.2
(5.2.2)

211.3
(5.4.7)

211.4
(6.3)

211.5
(6.3)

211.6
(6.3)

211-1

REACTOR SYSTEMS BRANCH

The Waterford 3 FSAR does not provide the information required

by section 3.5.1.2 of Regulatory Guide 1.70, Revision 2. Provide

a tabulation of the information required by this section to show
that the safety-related structures, systems and components in-
side containment required for safe shutdown of the reactor are
protected from missiles generated inside containment.

A description of the design features which will be provided
to mitigate the consequences of overpressurization events
while operating at low temperatures is not provided in the
Waterford 3 FSAR. Provide a description of the features
which will be provided on the Waterford 3 unit. Our position
regarding overpressurization protection while opera¥ing at
low temperatures is attached. Your description shouTd address
each portion of this position.

Nuclear = plants must have the capability to be taken
to a cold shutdown condition using only safety-grade
equipment, assuming onsite or offsite power is available
and considering a single failure. Provide information to
show that the Waterford 3 unit has this capability. OQur
position regarding this capability is attached.

Section 6.3.3.1 states that due to the similarity which exists
for the NSSS of the 34xx MWT reactor plants, a conservative
generic LOCA blowdown analysis to be used for all these
reactors has been performed. Provide specific justification
for reference of this analysis by the Waterford 3 unit.

The ECCS process flow diagrams in the Waterford FSAR do
not provide the various piping flow rates for all operational
modes of interest. Provide the following:

(1) Process flow diagrams of high pressure and low pressure
systems including piping flow rates with all pumps running;
and,

(2) The total pumped ECCS flow rate distribution to the intact
Toops as well as the broken loop with the worst single
failure in the ECCS.

Figure 6.3-1 in the Waterford FSAR does not allow the staff

to make an adequate evaluation of the Waterford ECCS. Provide
ECCS piping and identification diagrams with Tegible symbols
and grid coordinates.




211.7
(6.3)

211-2

The information in the Waterford FSAR regarding post-LOCA
passive failures is not complete. It is the Reactor Systems
Branch position that detection and alarms be provided to
alert the operator to passive ECCS failures during long-term
cooling which allow sufficient time to identify and isolate
the faulted ECCS line. The leak detection system should
meet the following requirements:

(1) Identification and justification of inaximum leak rate
should be provided.

(2) Maximum allowable time for operator action should be
provided and justified.

(3) Demonstration snould be provided that the Teak detection
system will be sensitive enough to initiate (by alarm)
operator action, permit identification of the faulted
line, and isolation of the line prior to the leak
creating undesirable consequences such as flooding
of redundant equipment or excessive radioactive
£luid. The minimum time to be considered is 30
minutes.

(4) It should be shown that the leak detection system can
ide?tify the faulted ECCS train and that the leak is
isolable.

(5) The leak detection system must meet the following
standards:

a) Control Room Alarm

b) IEEE 279-1971, except single failure recuirements
List all valves which might have their motors or controls
flocded following a LOCA or steam line break. If any are
flooded, evaluate the potential consequences of this flooding
both for short- and long-term ECCS functions and containment
isolation. List all control room instrumentation lost following
these accidents.

The staff has specific time criteria for acceptable operator
action during a boron dilution event, namely:

(1) 30 minutes during refueling, and

(2) 15 minutes at all other times.

The ;éference point for "starting the clock" is when there

is an identifiable alarm in the control room alerting the
operator to the situation.

-
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211-3

9 For each of the cases evaluated in the SAR, identify the

4.1) alarm that a'erts the operator, provide the time interval
from this alarm to when the core would go critical, and
identify Limiting Conditions of Operation for the Technical
Specifications related to the sensors, alarms, and equipment
necessary to mitigate all of these events.

211.10 Section 14.2.7 of the Waterford 3 FSAR states that demonstration
(14.2.7) of adequate NPSH and vortex control as required by Regulatory
Guide 1.79 will be conducted by calculations. We require that
you perform or reference tests which verify vortex control,
available net positive suction head and acceptable pressure
drops across screening, suction 1ines and valves, during
the recirculation mode of ECCS operation. Temporary holding
facilities and/or scaled testing may be appropriate if
suitably justified.

2111 Discuss the loss of instrument air for waterford 3

(none) showing that it meets the appropriate acceptance criteria
for a moderate frequency event. Provide a detailed failure
modes and cffects discussion consistent with the next
question. Causes and potential systems interactions should
be particularly addressed and the loss of instrument air
should be considered during all phases of reactor operation.
Alsc, present your plans and capability for preoperational
or startup tests to substantiate the analyses.

211.12 Operational analyses or failure mode and effects analysis of

(none) the various plant responses to the Chapter 15 events are
required. To complement the SAR discussions in this regard,
provide a summary of a systematic functional analysis of
components required for each event analyzed in Chapter 15.0.
The summary should be shown in the form of simple block
diagrams beginning with the event, branching out to the
various possible protection sequences for each safety action
required to mitigate the consequences of the event (e.g.,
core cocling, containment isolation, pressure relief, scram,
operator action, etc.), and ending with an identification
of the specific safety actions being provided.

When complete, each protection segiance diagram should clearly
identify (for each event) the safety systems required to
function to provide the safety actions necessary to mitigate
the consequences of the transient or accident (during any
slant operating state). An example of such a systematic
functivnal »nalusis is contained in "Transactions of the
American Nuclear Society 13973 Winter Meeting", November

11-15, pages 339-340.



211-4

211.13 Discuss how the analy’es in Chapter 15 provide a basis
(15.0) for partial loop operation (3 reactor cooclant pumps) of
the wWaterford 3 unit.
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ATTACHMENT 1

Qverpressurization Protection-of Pressurized Water Reactors
While Operating at Low lemperature

A system should be designed and installed which will prevent
exceeding the apolicable Technical Specifications and Appendix G
limits for the reactor coolant system while operating at low
temperatyres. The system should be capable of relieving pressure
during all anticipated overpressurization events at a rate sufficient
to satisfy the Technical Specification limits, particularly while

the reactor coolant system is in a water-solid condition.

The system must be able to perform its function assuming any single
active component failure. Analyses using appropriete calculational
techniques must be provided which demonstrate that the sysiem wili
srovide the required pressure relief capacity assuming the most
limiting single active failuyre. The cause for initiation af the
svent, e.g., operator error, component malfunctien, will not be
=onsigered as the single active failure. The analysis should assume
the most limiting allowable operating conditions and systems
configuration at the time of the postulates cause of the overoressure
event. All potential overpressurization events must be considered
«hen establishing the worst case event. Tome events may be
prevented by protective interlocks or by lockina ut power.

iase ovents sheuld be reviewed on ~n individual asis. [Ff the
wnteriock/power lockout is acceptable, it can be excluded from

the anglyses provided the controls Lo prevent t'.e event are

im L planl Technical Specifications. -

The system must meet the design requirements of IEEE 279 (see
Implementation). The system may be manually enabled, however,

the slectrical instrumentation and control system must provide
alarms to alert the operator to:

a. properly enable the system at the correct plant condition
during cooidown,

b. indicate if a pressure transient 1s occurring.

To assure operaticnal readiness, th2 overpressure protection sysiem
must be tected in the following manner:

a. A test must be performed to assure operability of the system
alectronics pricr to each shutdown.

5. A test far valve operability must, as a minimum be conducted
as specified in the ASME Code Section XI.

c. Subsequent to system, valve, or electronics maintenance, a test
an that portion(s) of the system must be performed prior to
declaring thr system operational.



The system must meet the recuirements of Requlatory Guide 1.26, -
“nuality Group Classifications and Standards for uater-, Steam-,

and Radicactive-waste-Containing Components of Nuclear Power Plants*®
and Section [1I of the ASME Code.

The overpressure protection system must be designed to function
during an Operating Basis Earthquake. [t must not comprcmise the
desiqn criteria of any other safety-grade system with which it
would interface, such that the requirements of Regulatory Guide
1.29, "Seismic Design Classification” are met.

The overpressure protection system must not depend on the
availability of offsite power t2 perform its function.

Overpressure protection systems which take credit for an active
component(s) to mitigate the cunsaguences of an overpressurization
event must inc uce aaditional analyses considering inadvertent
svstem initiation/actuation or provide justification to show that
existing anaiyses bound such an event.



(1)

(2)

(3)

ATTACHMENT 2

Cold Shutdown Capability

Provide the capability to cool down to cold shutdown assuming the
most 1imiting single failure in approximately 36 hours or show that
manual actions inside or outside containment or return to hot standby
until the manual actions or maintenance can be performed provides

an acceptable alternative.

Provide the capability to depressurize the reactor coolant system
with only safety-grade systems assuming a singla failure, or show
that manual actions inside or outside containment or remaining

at hot standby until manual actions or repairs are complete provides
an acceptable alternative.

Discuss the capability for boration with only safety-grade systems
assuming a single failure or show that manual actions inside or
outside containment or remaining at hot standby until manual

action or repairs are completed provides an acceptable alternative.
The most reactive rod must be assumed stuck out of the core.

Discuss the capability for the collection and containment of DHR
system pressure relief valve discharge.

Conduct or reference applicable tests to study the mixing of the added
borated water and the cooldown under natural circulation conditions
with and without a single failure of a steam generator atmospheric
dump valve.

Commit to providing specific procedures for cooling down using
natural circulation and submit a summary of these procedures.

Provide a Seismic Category 1 AFW supply for at least four hours
at hot shutdown plus cooldown to the RHR system cut-in based on
the longest time (for only onsite or offiste power and assuming
the worst single failure), o show that an adequate alternate
Seismic Category 1 source is available.



221.0

221.1
(4.4.6)

221.2
(15.0)

REACTOR ANALYSIS SECTION, ANALYSIS BRANCH

With regard to the Vibrat:ion anc¢ Loose Parts Monitoring System
to be provided *or Waterford Unit 3, additional description
should include a .iscussion of tre capability of the components
inside containment to remain operational following the seismic
events up to and including the Operating Basis Earthquake.

A discussion should also be provided of any analysis and/or
tests to demonstraie that the system will be adequate for the
normal operating radiation, vibration, temperature and

humidity envircnment of the reactor system. The staff requires
a minimum of two sensors at each natural collection region.

Our review of the CESEC code is awaiting responses by CE

to outstanding questions. The available experimental data

for verification of the above code is lTimited. We require
that some startup tests be performed for demonstration of

the transient characteristics of the plant and for verification
of the analytical methods used to predict limiting plant
transients. Accordingly, provide tha details of your

proposed startup test program to obtain the verification

data discussed above. This program should reflect the results
of tests performed at similar facilities which are applicable
for verification of the Waterford 3 analyses.



231.0
231.1

ACCEPTANCE REVIEW FOR WATERFORD UNIT 3

Reactor Fuels Section, Core Performance Branch

An unexpected degradation of guide tubes trzt are under Control
Element Assemblies (CEAs) was recently observed in irradiated
fuel assemblies taken from operating Combustion Engineering
reactors. Apparently, coolant turbulence is responsible for
inducing vibratory motions in the normally fully withdrawn
control rods. When these vibrating rods are in contact with

the inner surface of the guide tubes, a wearing of the guide
tube wall has taken place. Significant wear has been found to
be confined to the relatively soft Zircaloy-4 guide tube because
the Inconel-625 cladding on the control rods is a relatively
hard wear surface. The extent of the observed wear has appeared
to be plant dependent, but has in some cases extended completely
through the guide tube wall. Combustion Engineering is actively
searching for a solution to the wear problem. The applicant
should, at the earliest possible date, provide the staff with

an analysis of the method by which he will deal with this problem,
which will ultimately require resolution before the issuance of

the operating license.



231.2

231.3

The WSES-3 FSAR should provide the results of analysis that
show that the Waterford Unit 3 fuel assemblies can withstand

the combined seismic and LOCA mechanical loads.

A requirement for routine surveillance has been established

and is discussed in Revision 1 of Section 4.2 of the Standard
Review Plan. The WSES-3 FSAR does not provide foi" such a

program. Accordingly, the applicant should propose a surveillance
program that includes a description of (a) the on-line fuel rod
failure detection method, (b) CEA integrity assurance, and (c)

a post-irradiation fuel surveillance plan.
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ACC.oShs ABALYSIS SRANCH

%¢ st3tad in ths FSAR, section 2,1.2.1, "LP %L ouwns, in title, all
surface ricnts within the axclusion ar22 HourZary, anc thers2 is no
intantion t0 aliow expioraticon Tor subsurface rmirarais from 26ints
on itne surface of the 2xclusion area", Pl22s2 grovige information
by what authority LP & L will Se abie to l2zally contrel the minaral
rights anc axpicration, and clarify how uncermining of tne 2xclusion
irea [reactor) will be prevented it axpioration is attzmpted from
noints outsiae of <h2 2xciusion arsza,

The PSAR listed Kenner, La, as the nsarzs: pcoulation canter, Kanner
~witn a 1970 pooulation of 30,000 is 13 miles SZ of the plant and
borders on the west touncary of “ew Orleans, The FSAR rafers to

New Orlzans as the popu?a ion csntar now with the wesiern

councary of 11.6 miles from the 21ant and & 1370 cooulation

of over 1,.4L,u00 qn»ess Yznnar nas 2esn encIncissed or incorporatec
into the city of lNew Crleans, 2x0lain wny the pcouiation center nas
changed,

Section 3.5.1.6 states that a discussion of aircraft hazards is cone
tained in ssction 2.2. Section 2.2.3.7 Aircraft Cperations
tvaluation, dces not contain an aircraft hazard analysis of all
airports located within five miles of the site., Provide an aircraft
hazard analysis for the Triche airstrip, 2.2 miles =2ast of the site.

It appears that information has not been provided concerning turbine
valve testing, and turbine characteristics. Provide the intormation
requested as detailed in the Standard Format document, section
3.5.1.3, items 5 and 5.

In Section 6.1.2.1 you indicate that certain equipment and ccatings
inside containment purchased prior to March.1875 do not satisfy
Regulatory Guide 1.54, but that you have reviewed these exceptions
on an individual basis and have judged the equipment and coatings
to be acceptable. List the equipment and coatings in this category
and provide the basis for judging each exception to be acceptable.

Provide a schematic and a piping and instrumentation diagram (P &ID)
of the control room ventilation system for both normal and emergency
modes of operation, Indicate air flows (cfm) and the location of all
equipment (fans, filters, dampers, instrumentation). :

Explain the modes of operation indicated in Section 6.4.2.2 for the
control room ventilation system after a toxic gas or radiological
amergency. I[7clude information indicating what actions are autcmatic,
assumed ventilation flow rates, and a definition of your term "partial
filtration" as used in Section 6.4.2.2.
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(6.4.4)

3132

For the toxic gas ‘r:tec.i:n an2lvsis presentad in Section 2.2.3
(and rsferercad in Section 5.4.4.2,, complete Table 2.2-3 and ine
cluce this infcrmation in Tatle 2,2-¢4 for Socker Chnamical Co. (0.2
mi S32), union Carbide (1.2 mi ESE), Shell Chemical Co. (2.5 mi E),
and Shell 041 Co, (3.5 mi Z),

Table 2,2-4 indicates that there are 2 number of occurrancas tha:
can 12ad to toxic zas z=sncantraticns hizner than the appiicable
toxicity limits in ths zontrol room. This .3b1= states that, for
tnese toxic gases, the orotaction faatures assumad to adeguately
protact tne control room operator are sither (1) administrative
srocedures to alert the control room op2rator, or (2) the buildup

of contrel room concgntration is sufficiently slow to allew isolation/
denning of self-comizined.Sreatiing 233s3ratus. Jocument and

discuss these administrativs mraozadurss in.setail for each toxic g2
and how they will be imgizmented, and verify that the ouildup

of control room concentration for each toxic gas will be sufficiently
slow to allow isolation/donning of self-contained breathing apoaratus.

Section 6.4.4.2 indicatss that "human detaction" will be relied.on
for detection of "some,.,. of the postulated toxic cas accidents."”
[ndicate which toxic gases these are, what type of numan detection
you propose (e.4., odor eye irritation), levels at wnich human
detection will occur, and the bases for your statement "there will
be no chronic effects from expesure,” for each toxic gas Tisted.

Section 6.4.4.2 indicates tha: chlorine and ammonia detectors will
be provided at the normal outside air intake to the contro! room.
Provide.the design critaria for these monitors (redundancy, type
of activaticn, setpoint, resulting action, seismic criteria, power

supply).
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ruovide the gquality group classification for the main condenser
gvacuation systam.

»
Frevide the quality group classification for the turbine gland
sealing system.

Provide the quality group classification for the steam genera-
tor blowdown system downstream of the containment isolation
valves,

Frovide a comparison of the design, testiig, and maintenance
criteria for the air filtration and 2dsc ption units installed
in the normal ventilation exhaust systems with the criteria

in Regulatory Guide 1.140, "Cesign, Testing, and Maintenance
Criteria for Normal Ventilation Exnhaust System Air Filtration
and Adsorption Units of Lignt-Water-Cooled Nuclear Power Plants.

Cescribe the storace area and provide the storage capacity
for compacted (dry) waste.

Provide a description of the solid waste process control program,
including a set of process parameters (pH, ratio of waste to
solidification agent, temperature, etc.) which will provide
operating boundary conditions within wnich reasonable assurance
can be given that solidification of wet wastes will be complete.
The criteria for assurance of waste solidification is contained
in 8rancnh Tecnnical Position - ETSB 11-3 (Rev. 1), "Design
Guidance for Solid Radicactive Waste Management Systems Installed
in Light-Water Cooled Nuclear Power Reactor Plants.”

Provide the sensitivity of the radiation monitors Tisted in
Table 11.5-1.
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331-1

PADIOLOGICAL ASSESSMENT

Your gescription cf your compliance with t' e suicarce
of Regulatory Guide 8.8 (Revision 3 states that these

considarations were not implementedq:

1. C.2.b(4), provisions for the shicidec components to
be removed readily from the cubicle for repair or

replacement where such work is expectad or anticipated.

2. C.2.i(7), use of radiaticn-damage-resistant szals

and gaskets, and by using valve back seats...

3. C.2.i(6), leakage of contaminated coolant from the
primary system can be reduced by using line-loaded

valve packings.

4. C.2.h(1b), use of larger diameter piping (to minimize
plugging).
Discuss your plan to implement alternative actions to

assure that exposures will be ALARA.

Describe the features that you have incorporated into
your design to maintain occupational radiation exposure
ALARA by minimizing and controlling the buildup, trans-
port and deposition of activated corrosion products in
reactor coolant and auxiliary systems. Include infor-
mation on the following steps taken to minimize Co-58 and

Co-60, including:

.



331.2 cont'd
12.1.1)
1) The use of reduced nickel content in systams in contact
with re2actor coolant.
2) Low cobalt impurity specification in system in contact
with reactor ccolant.
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 filtrations
for systems in contact with reactor coclant.
5) The selection of valves and packings materials to
minimize crud buildup and maintanance.
6) Provisions for decontamination of components and °
systems contaminated with activated corrosion products.
7) The types of cleanup systems for removal of crud
from primary coolant during operation.
331.3 Discuss the design for the solid waste handling system for
{ 1.2)
Q I remote operation with a minimum of contamination. (pg. 12.1-15)
31.4 Provide the radicactive gaseous effluent releases due to
CI2:2.2)
removal of reactor vessel head, movement of spent fuel
or relief valve venting. (pg. 12.2-4)
331.5 Describe the radiation protection aspects ¢ ‘ecommissioning
(12.3.1)

that you have included in your design to ensure that

occupaticnal doses will be ALARA.



331-
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Provide the critaria established for the changeout of

air filters and adsorbers in the air cleaning system.

Your discussion of the radiation fields (neutron anc
gamma) resulting from streaming through the annulus
around the reactor vessel is inacegquate. FProvide
Justification that the proposed shie]djng will give
expected radiation fields in the reactor building
that are sufficiently small to aliow for expected

occupancy during plant aperation.

Provide a breakdown of the activities which are
included in the total 291 man-rem/unit for maintenance.
Regulatory Guide 8.19, "Occupational Radiation Dose
Assessment in Light Water Reactor Power Plants--Design
Stage Man-Rem Estimates”, (attached) which has been

rublished for comment will provide guidance.



371.07 Oisguss the affects on ycur analyses of the R0of Top Drainage
G System being partially blocked. It is reasonable to assume that
at least a part of the system would not pass the design rate
of & inches/hour due to debris accumulation, etc. in the drains.
We suggest that the design loading for the roofs be compared to
the loading that could occur due to ponding caused by blocked
drains. If there is sufficient margin in the design, the Roof

Top Crainage System may not be critical.

}.Og Although you state in Section 2.4.2.2 that you used a Standard

Rgéb Project Storm without pumping to evaluate local! flooding, Section
2.4.2.3 s-ates that a 20-year storm was used. Your use of a 20-year
storm coincident with an CBE is not considered conservative. Provide
analyses of the site flooding potential based cn an 0BE (which fails
the sump pumps) coincident with a Standard Project Storm,
Referzances for this position are Regulatory Guide 1.59, Revision 2,
"Design Sasis Floods for Nuclear Power Plants" and ANSI N170-1976,
"Standards for Determining Design Basis Flooding at Power Reactor
Sites".

371.03 You have assumed that the mode of levee crevasse is similar to the

St oo TVA Flood Study of its Watts Bar Nuclear Plant. The study you are

referring to is under active review at this time, and a final staff



decision on itsacceptabiiity nas notbesn rsached. Therefore,
our positions on the Watts Bar studies may directly affect our
reJiew of your analyses.
?Z1&04 Your assumption that the leQee erodes at a uniform rate may
e not be conserQatiQe. Qur experience and studies by others, such
as TVA, indicate that erosion failure rates are uniform for only
a very short period, foilcwed by a sudden, almost instantaneous,
failure down to the toe of the embankment. These sudden collaoses
can be caused by piping or toe erésicn which undermine the embankment.
Accordingly, pro&ide substantiation that your assumptions result
in conservatiQe estimates, Or assume more conserQatiQe failure

modes and re-eQaIuate the effects on the NPIS.



372.02
(2:3.1)

372.03
(2.3.1)

372.04
(2.3.1)
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Meteorology

"Ouring the period 1871-1963, 47 tropical storms or hur: ..anes passed
within 100 nautical miles of the Waterford site." Provide the number
of tropical s*orms or hurricanes that have passed within 100 nautical
miles of the Waterford site since 1.53. Give the maximum wind speed
and gusts of any of these storms (except Hurricane "Setsy",
September 1965, which has already been described) that haQe exceeded

wind velocities of S0 mph.

Give the reference for the following statement about lightning on
page 2.3-3. "There are about 2.5 cloud to ground strikes per sguare

mile per year."

Provide the probability of a lightning strike to safety-related struc-
tures utilizing the estimates of lightning flashes to ground per unit
area and considering the "attractive area" of the structures. [See
for example, "Electrical Protection Guide for Land-Based Radio
Facilities" by D. Bodle, 1971, (JES-159-3-3M 3/76), Joslyn Electronic
Systems, or, "Lightning Protection" by J. L. Marshall, 1873, Jchn Wiley

& Sons, Inc.)

Give the average path length and width used to calculate your probability

of a tornado striking the site. If the data period used for calculating



372.08
(2.3.1)

372.06
(2.3.1)

372.07
(2.3.1)

372.08
(2.3.2)

the probability of a tornado strike does not extend to the present time,
axamine any tornado occurrences since the end of the original

!
data period and compare their path lengths and widths with those

from the original data period.

Provide estimates (with references) of the maximum wind speeds that
«ere observed from tornados that have occurred in the vicinity of

the Waterford site.

Justify the deviation from Regulatory Guide 1.76, "Design Basis
Tornado for Nuclear Power Plants,” (April 1974), paying particular

attention to the pressure drop of three psi in three seconds.

Provide the thickness of any ice and the duration for which it persisted
as a result of the one glaze storm "reported in the region by the

U.S. Weather Bureau in the 28-year period of record 1925-1953." Give
similar information for glaze storms (if any) that have occurred

since 1953 in the region of the Waterford site.

Provide offsite wind speed and wind direction data from New Orleans
International Airport for July 1972-through June 1975 and February 1977
to February 1978. Compare these data to the 1951 through 1960 period

of wind data from the New Orleans International Airport that haQe alresady

been provided.



372.09
(2.3.2)

372.10
(2.3.2)

372.11
(2.3.3)

372.12
(C:d.3)

Snowfalls of 2 inches or more were reported for Decamber 1963,
January 1381, and February 1899 and 1895. Provide the depths of these

]
snowfalls.

Provide a map of the Waterford Unit 3 site showing the actual

site boundary.

Studies have shown that wind sensors should be mounted on booms such
that the sensors are at least one tower width away from a cpen-latticed
tower and at least two stack or tower widths away from a stack or closed
tower. For temperature sensors, mounting bocms need not be as long as
those for wind sensors but must be unaffected by thermal radiation

from the tower itself. No temperature senscrs may be mounted directly
on stacks or closed towers. Mounting booms for all sensors should be
oriented normal to the prevai1ing wind at the site. Provide information
on how the wind and temperature sensors are mounted on the Waterford

meteorological tower,

Are the data values obtained by the data logger system time averaged
or instantaneous? Oiscuss any effects that may have occurred as a
result of changing the scanning time of the data logger from five to

one minute.



372.14
(2.3.3)

372.15
(2.3.3)

+72.16
(2.3.3)

Regulatory Guidz .23 identifies recommended accuracies of the
entire meteorological data collection and raduction system. The
sensor specifications identified in Section 2.3.3.2 are for the
meteorological sensors independent of the data recorders and gata
analysis procedures, Gi&e erra]l system accuracies considering the
sansors, data recorders and data analysis procedures together. 0o
these accuracies Qary when using digitized analog strip chart data

as a replacement for missing data? [f so, proQide these accuracies.

Provide the dates and times of significant instrument ocutage, the

causes of the outage, and the corrective action taken.

Discuss how hourly values were determined by using data obtained from
the data logger system. Also identify the criteria used to determine
if sufficient data were available to constitute a "valid" hour for

data collection.

Discuss how missing data are handled during data processing and give
the fraction of the meteorological data acquired through the data logger
system that was initially considered missing until repiaced by data

from ancther source.

As discussaed in Regulatory Guide 1.70, onsite metecrological data
should be available on magnetic tape. Having access to onsite meteorc-
logical data on magnetic tape would facilitate the review of atmospheric

dispersion characteristics. If available, provide onsite meteorological
data for the period July 1972 through June 1975 and February 1977 to
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February 1978 in the form of hour-Dy-hour averages or —agnatic tage
using the enclosed format. (This guestion is the same as 372.03 of the

Zavirenmenta) Accestance 2evisw, Only one magnetic tzn2 n22d be orovided.’

Provide 2 detailed description of the prooosed disolay for ~onitoring

metecrological parameters in the control room,

372,19  Provide the building dimensions that were used tc estimate a
(3 0) -,
value of 2468m¢ minimum building cross sectional area (page 2.3-13).

2.20) Provide the basis for assigning calm wind speeds a value of 0,18 m/s.
{2!304

372.21 The atmospheric dispersion model and procedures used to eQaluate

Helets dispersicon conditions to be used in an assessment of the consequences
of design basis accidents described in Section 2.3.4 are based on
Regulatory Guide 1.4 and Section 2.3.4 of the Standard Review Plan.
After review of the results of recent atmospheric dispersion field
experiments, we have de9e1oped a modified procedure for calculating
short-term re1ati§e concentration (X/Q) values which considers the

following:

(1) Tlateral plume meander;
(2) atmospheric dispersion conditions as a function of direction;
(3) wind direction freguencies; and

(4) exclusion area boundary distances as a function of direction.

Enclosed is a copy of DRAFT Regulatory Guide 1.XXX, "Atmcspneric

Dispersion Models for Potential Accident Consequerice Assessments at Nuclear



Power Plants” (9/23/77), which describes tiie naw orocedure in detail.

we believe that this model will orovide an ‘moroved charactzrization

of atmospheric dispersion conditions around the ‘latarford sits. Als
enclosed is the interim branch technical positicn concerring use of
these two models. Ouring our review, we will examine X/Q values for
ippropriate time periods for design basis accident eQaTuaticns using
the modified medel described in the enclecsaed ORAFT Regulatory Guide,

and comoare them with X/Q values caiculated using the model describad in
Section 2.3.4 of the Stancard Review ?lan. Therefore, provide exclusion
area boundary distances as a functiun of directirn using the procacure

described in the ORAFT Regulatory Guide.
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or the procedures described in Standapd Review Plan Zlectiion 2.3.4
may be used to evaluate atmespheric t:ansport conditicns for analysis
of accidents with the following amendments to the draft regulatory
cuide model: (a) a limiting sector X/, value at the C.5% prsbaSiTity
level be used*, (b) the accumulated frequency of the limiting sector
X/Q or higher value in all sectors may not exceed 5% for the site,
and; (c) normalization of individual sector protability distributions

is not used.

= mendment based on Memorandum from H. R. Denton to 0. R. Muller,
Subject: Proposed New Meteorological Model, dated August 2, 1378.
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REGULATORY GUIDE 1.X%X
ATMOSPHERIC DISPERSION MODELS FOR POTENTIAL ACCIDENT
CONSEQUENCE ASSESSMENTS AT NUCLEAR POWER PLANTS

A. INTRODUCTION

Sectica 50.34 of 10 CIR Part 50 requires that each applicant for a
construction peruit or operating licease praovide ap analysis and evaluaéion
of the design and performance of Structures, systems and Components of the
facility with the objective of assessing the risk to public health and
safety resulting from the cperation of the facility. Section 50.34 of
10 CFR Par: 50 further states that the site evaluation factors identified
ia 10 CFR Part 100 sball be included in the analysis aand evaluation
described above, Section 100.10 of 10 CIR Part 50 states that Detecro=-
logical conditions at the site and Surrounding area are to be included ia
the factors to be considered ip dssessing the coasequecces of potential
Teactor accidents.

This guide provides acceptable procedures and dssuaptions that may be
used to determige dppropriate ataospheric dispersion conditions for assessing
the consequences of potential nuclear power plant reactor accidents which
dre made as required by Sectiom 100.11 of 10 CIR Pazt S0.

The Regulatory Position presented in this guide represents a substan-
tial change [n procedures used to determine atzospheric dispersion condie

tioms appropriate for use 13 assessing the potential offsite radiological

1.XX-1



DRAFT

consequences resulting from a racge of postulated accideatal zelegses of
radiological material to the atamosphere.

 This guide provides an acceptable methodology for determining site
specific relative concentratioas (%/Q) acd replaces portioms of Regulatory
Guide 1.3, Revision 2, "Assumptions Used for Evaluating the Poteatial
Radiological Consequences of a Loss of Coolant Accident for Boiling Water
Reactors,” Regulatory Guide 1.4, Revision 2, "Assumptiocns Used for Evaluating
the Fotential Radiclogical Consequences of a Loss of Coolant Accident for
Pressurized Water Reactors,"” Regulatory Guide 1.5, "Assumptions Used for
Evaluating the Potential Radiological Conosequeaces of a Steam Line Break
Accident for Boiling Water Reactors,” Regulatory Guide 1.24, "Assuamptions
Used for Evaluating the Poteatial Consequences of a Pressurized Water
Reactor Radiocactive Gas Storage Taok Failure," Regulatory Guide 1.25,
"Assumptions Used for Evaluating the Potential Radiological Coocsequences of
a Fuel Handling Accident ia the Fuel Haodling and Storage Facility for
Boiling and Pressurized Water Reactors,” Regulatory Guide 1.77, "Assump-
tions Used for Evaluating a Control Rod Ejection Accident for Pressurized
Water Reactors,” and Regulatory Guide 1.98, "Assumptions Used for Evaluating
the Potential Radiological Consequences of a Radicactive Offgas System

Failure in a Boiling Water Reactor."

B. DISCUSSION
The procedural changes contained ia this guide are based cn a review
of recent experimeatal data oa diffusioc from ground-level releases without

buildings preseat and from releases at various locatioas on reactor facility

1.3XX-2



CRAFT

buildings during stable atmospheric conditicns with light wind speeds
(Refs. 1-6), and a recognition that meteorological evaluation procedures
should provide estimates of the variations in atmospheric dispersion that
occur as a function of wind direction and distance from the source to
receptor.

The procedures described in this guide incorporate the results of the
atmosphberic tests referred to above which verify the existence of effluent
plume "meacder" under stable (E, F and G) ataospheric conditions, as defined
by the AT criteria in Regulatory Guide 1.23 (Ref. 7), whea wind speeds are
light. Efflueat concentrations measured over a period of ome bour usder
such conditions have beea shcwn to be substantially lower thaas would be
predicted using the traditiosal curves (Ref. 8) of lateral aad vertical
plume spread, based upon curreat atmospheric stability criteria. The
procedures io this guide also recognize that atmospheric dispersion con-
ditions are frequently directionally depeadent; that is, certain air flow
directions can exhibit substantially more or less favorable diffusion
conditions than others, aad the wind can traosport effluents ia certain

directicns more frequeatly tham ia others.

C. REGULATORY POSITION
This section ideatifies the atmospheric transport and diffusion models,
methods of evaluating boundary distances for the exclusicn area and the
outer boundary of the low population zome for purpeses of estimating disper-
sion values, and the methods of establishing x/Q value distributions and
selecting X/Q values to be used in consequences assessments that are accepe-

able to the NRC staff.
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1. Calcilation of Relative Atmospheric Concentration x/Q Values

%x/Q values should be calculated at appropriate distances (see C.2
below) for each wind direction (16 compass poiants; 22-1/2 degree sectors
centered on true nmorth, etc.) based on wind speed and atmospberic stability
class indicated by vertical temperature gradieat (AT), as defined ia Regula-
tory Guide 1.23 for distances to 80 km (50 mi) from the site. Either
hourly averaged data or joint frequency distributions of bourly data may be
used. When joint frequeacy distributions are used, the wind speed for X/Q
calculations should be the maximum value in the wind speed class iaoterval
so that the individual y/Q values are calculated to represeant the minimum
value in the cumulative frequency class interval. The distribution is then
eaveloped by the maximal x/Q values. Thus, whea the cumulative probability
distributiocns of X/Q are assessed, each x/Q value represeats that which is
equaled or exceeded within the class iaterval (Ref. 9). Whea hourly daca
are used, the wind speed for X/Q calculation saould be the "hourly averaged”
wind speed as defined in Regulatory Guide 1.23. Calas should be defined as

curly average wind speeds below the starting speed of the anemcmeter, aad
should be assigned a wind speed equal to that of the apemcmeter or vage
starting speed, whichever is higher. When joint frequeacy distributions
are used, wind directions during calm coaditions should be assigned iz
proportion to the directiomal distributicn of the lowest gon-cala wiad
speed class. When hourly data are used, wind directioans during calms coadi-
tions should be assigned in proportion to the directicsal distribution of
pon-calm conditions with 3 wind speed less than 0.7 meters per secogd (m/s)

(the wind speed class limit, i.e., 1.5 mph).
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Formulae and parageters preseated in this sectiocm should be used in
the absence of site specific diffusion data uanless unusual siting, meteoro=-
logical or terraia conditions dictate the use of other models or considera-
tions. For example, quality coatrolled. site-specific atzospheric diffusion
tests may be used as a basis for @modifying the formulae and parameters.

a. Short-term (£ 2 nours) release period calculations

Acceptable mathematical models for calculatiog x/Q values appro=-
Priate for short time period ataospheric dispersion calculations are presented
below. Meteorological data and calculations for the coe hour tige period
dre assumed to apply over the entire two hour release period. This assumption
bas beea confirmed as reasonably cooservative, considering the variation
with time of postulated accidental releases. If releases associated with a
8iven postulated event are estimated to occur in a period substantially
less than one hour (i.e., less than 20 migutes), the applicability of the
models should be evaluated on a case-by-case basis.
(1) Releases through veats or other building penetrations
This class of release modes includes all release poiats or
areas which are lovzr than two and one Balf times the height of adjaceat
solid structures (Ref. 10). The formulae azd assumpticas are:
(a) During conditions of neutral (D) and stable (E, F and
G) stability whea the speed at the 10 meter level is less than 6 a/s,

credit for horizontal plume meander can be considered such that

X = -

Q Klo n Xy a, -(1)
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whbesever the x/Q value, calculated using Equation 1, is less thaa the

greater value calculated from either

or

where

1 (2)
Dr (n ayoz + A/2)

1 (3)
az)

Ug (3n °y

is the relative concentration (sec/na) at ground level,

is 3.161359,

is the wind speed (m/s) at 10 meters above grade,
is the lateral plume spread (m), a fuoction of atmospheric

stability, wind speed 510 and downwiand distance from release.
For distances to 800 meters, Zy = Scy; M being a function of
atoospheric stability and wind speed (see Figure 3). For

distances greater than 800 meters, Zy B (H-I)oyaoon * cy,

is the lateral plume spread (m), a function of atmospheric

stability and distance (Figure 1),
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c is the vertical plume spreac (m), a function of atmospheric
stability and distance (Figure 2), and
- is the smallest vertical plane, cross-sectional area (lz) of the
building from which the effluent is released.
Otherwise x/Q is the greater value calculated from either Equation 2 or 3.

In other words, calculate x/Q values based on Equations B
2, and 3. Compare the values computed from Equations £ and 3, and select
the higher value. Compare this higher value with the value calculated
through use of Equation 1, and select the lower of these two values to
represent the x/Q value for postulated release and atmospheric conditions.
Exampies and a detailed explanation of the rationale are given in Appendix
A.

(5) DOuring all other atmospheric stability and/or wind
speed conditions, x/Q is the greater value calculated from either Equa-
tion 2 or 3.

(2) Stack Releases

A stack release is assumed when the effluent is exhausted

from a releass point that is higher than twc and one half times the height

of adjacent solid structures (Ref. 10). The general formula and assumptions

are:
2
“h
é % g 1 exp o‘ (4)
n uh qy o, Zaz
r
where -
;h is the wind speed (m/s) which represents conditions at the release

height,
1.3X-7
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h. is the effective height (m) determised from

h. 'h‘ d h:o
h’ is the height of the release point above plant grade, aand
bg is the maxioum terrain beight above plaat grade between the

release point and the poeiat for wanich the calculation is

®ade, but should not be 2lloved to exceed h’.

The other parazeters in Equation 4 have been defiged previously.

Atzospheric stability for determination of c& aad c, is
obtained from the vertical temperature differences (AT) between the release
beight and the 10-meter level as descrided iz Regulatory Guide 1.23.

For those cases where fumigation conditions are to be evaluated

for elevated releases, the formula and assuzptions are:

3a 1 (5)
O amig o, b,

where
a is wind speed (am/s) represeatative of the layer, h‘, for
which a value of 2 a/s is a reasonably conservative assuzption
ia most cases,
ay is the lateral plume spread (@) at a given distance whic

usually assumed for a zoderately stable (F) ataospheric
stability condition which norzally precedes the onset of-

fumigation, and
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h is as defined above for elevated releases.

1
mu cyaz

The X/Q value calculated by Equation 5 sbould not exceed

b. Release period: greater than 2 hours

The average x/Q values should be calculated for appropriate time
periods during the course of the postulated accident as described below.
The time periods for averaging should represent intra-diurmal, diurmal aad
synoptic metecrological regimes (e.g., 8 and 16 hours and 3 and 26 days as
presented in Section 2.3.4 of Regulatory Guide 1.70) (Ref. 11). The x/Q
value for each appropriate time periocd at the distance of interest ia each
direction sector should be obtained by a logarithmic interpolation between
the calculated value that is selected using the procedure described in
Secticn C.3.a below, assumed as a "2 bour" value, and the annual average
(8760 hour) value at the distance of iaterest in that direction sector
(Ref. 9).

The annual average x/Q value should be calculated usiag the
method described in Regulatory Guide 1.111, Sectiom C.l.c. (Ref. 12), but
vith b‘ determined as described ia Section C.l.a.(2) abave.

2. Determination of Distances for x/Q Calculations

Ia order to take into considerationm the possibility of airflow trajec-
tory deviations, plume segmentation (particularly ia light wiad, stable
couditions), and the potential for wind speed and direction frequeacy
shifts from year to year, the following procedure should be used to
determine the distance from which the calculations of relative concéi-

trations (x/Q) are made.
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For each wiand direction sector, the minimum distaoce (exclusion area
or LPZ) to be assumed for the sector of iaterest should be defined as the
misisum distance within that sector and ope-balf of the width of the
direction sector on either side of the sector of ianterest. Effectively,
this distance is the minimum distance of eitber the exclusion area or LPZ
withio a 45 degree direction sector, centered on the direction sector of
jaterest. However, should there oot be a well defined exclusion boundary
in a sector (e.g., a sector exteading seaward at a coastal site) then the
distance for that sector should be taken as that distaoce over which the
applicant or liceasee intends to bave control.

. Determination of x/Q Values by Sector

a. Assessment of ¥/Q's at the exclusion distance

Acceptable procedures for selecting the x/Q values to be used in
the comsequence assessment analyses for both the "conservative" and "realistic”
accident conditions (see Section 2.3.4 of Ref. 11) are described below.
For the realistic assessment, fumigation conditions may be ignored.

(1) Noam-fumigation conditions

Cumulative probability distributions of the X/Q values, as
determized from Section C.l.a2 above at the distaoces deternined from
Section C.2 above, excluding fumigation from elevated releases, should be
constructed for each of the 16 cardipal compass poiat directioas (22-1/2
degree direction sectors). Each directiomal probability distribution
should be normalized to 100%. If joist £frequency table data are used to
calculate the Y/Q values, the cumulative probability distributionm function

should be computed such as to ecvelope the data poiats.

1.0X-10
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The effective probability level (P‘) for the selection of the WQ
value in each directicno sector should be determined (Ref. 9) bY first
nul:iplying the probability level (B), selected as 5% for the conservative
accident assessmeat, by the ratio of the total ousber of hours (N) baving
valid wind and stability data ia the geteorological data record (1 year =
8760 hours) to the susber of those bours (z) iz which the wind flow was
into the directico sector of ioterest, and then dividiog this product by
¢he total sumber of sectors (S) (16 for sectors of 224 degrees). For the
realistic accident assessment x/Q determigatiocn as described in Section
2.3.4% of Regulatary Guide 1.70 (Ref. 11), P should be selected as $0%-

This procedure, iz equaticn form may be stated as:

P (N/s)
Fgr s (6)

where the individual terms in the equation are described as above. It
should be noted that P‘ can exceed 100% if o is sufficieatly small. In
those directions, the selection of 3 WU value may be jgnored upless the
x/Q values for that sector are very high when compared witd x/Q values at
P. in other direction sectors.

For each assesszent, she Y/Q values that are selected, as described
above, for the 16 directions are coppared asd the highest value is selected.

(2) Fumigatios conditions = copservative assessmeat

Ia the abseace of iaformatiocn which iodicates that fumigation

conditions ocCcur substaatially less than five percent of the time, v
values should de calculated, assumiog fupigation conditions, for each of

-

the 16 directions sectors usiag Equation 3.

1.XX%¢-11
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For elevated releases at sites located at distaaces Aau .4 to

(a) Ialand sites

Or greater than 3200 seters from large bodies of water (e.3., oceaas or 3
Great Lake), a fumigation condition at the exclusion distance should be
assumed to exist at the time of the accident and contisue for one-half hour
(Ref. 13). 1Ia this case, two X/Q values, one for the 0 to 1/2-hour time
period and the other for the 1/2 to 2-hour time period following the accident,
should be selected for the accident consequence analysis using the followiuyg
procedures.

For the 0 to 1/2-hour time period /Q values should be
determined, using Equation S for sectors in which the effective beight of
release (h.) is greater than 0, or using Equation 4 and the selection
Frocedure described in Section C.3.a2.(1) above for sectors in which b‘ =0,
for each of the 16 direction sectors.

For the 1/2 to 2-hour time period, x/Q values for each of
the 16 directicn sectors should be determined using Equation 4 azd the
selection procedure described in Section C.3.a.(1) above.

(b) Coastal sites

For elevated releases at sites located less than 3200 meters
from large bodies of water, a fumigation condition at the exclusion distaace
should te assumed to exist at the time of the accident and continue for
four hours (Ref. 13) in each of the onshore and along shore airflow directiocns.
The ¥/Q value to be used iz the accident consequence analysis for the 0 o
2 bour period following am accident, ia this case, is the aximum of the 16

individual direction sector Y/Q values, calculated and selected as described

1.X3X-12



DRAFT

above ior the 0 to 1/2-hour tize period. Therefore, ewe-hour X/ Q values

for exclusiocn distances should be based eatirely oo fumigatico cogditions.
This copservative assesszent does 2ot consider frequency agd duration

of fumigation conditicns as 3 function of airflow direction. 1f ioformation

can be presestcd to substantiate the actual directiosal occurrence

and duration of fumigatiocn conditions at 3 site, the assumptions of

fupigaticn i all appropriate directions and of duratiom of oge-half bour

and four hours 3ay be modified. Then fumigatiocd need oi}y be considered

for aizflow directions ia which fumigatieno has beez determiged will occur

iod of a duration determined from tle study. For exazple, examization

of site-specific information at 3 location 18 23 p:onounced river valley may

indicate that fupigatics conditions occur predocinatly durisg the down-valley

wirainage £lovw" regize acd persist for durations of about ogpe-balf hour.

Therefore, io this case airflow directions other than the down-valley

directions cad be excluded from consideratiocn of fumigatiocs conditions, and

the duration of fumigation would still de copsidered as coe palf hour. On

the other band, sites in opet terrais (non-ccastal) may show 2o directional

preference fo- fumigation conditions, but 3ay show durations such less thas

cne half hour. 1a this case, fumigation should be considered for all

directions, dut with duratiocos puch less thaz oge-half hour.

b. Assesspents of x/Q's at the LPZ

Acceptable procedures for selecting the /Q values to be used iz
the consegquence assesspents are described below.
1n most cases, the highest x/Q values for the appropriate time

periods will all cccur withia the saxe 22-1/2 degcee direction sector.
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However, for those sites at which tle pighest v/Q values for the various
rige periods do not all occur withia the same direction sector, an evalua~
tion of the copsequences of the potential accident should be made for each
sector using the x/Q values ig that sector for the course of the accident
agalysis. The }/Q values, for that sector which produces the greatest
;otsatial risk to the health and safety of the public (i.e., the highest
dose estimate), should bde considered contrellicog.
(1) Non-fumigation couditions

The 16 sets of Y/ Q values obtaiged by usizsg the iaterpola®
__on procedure described ia Section ¢.1.b abeve should be compared, acd the
values for the sector, evaluated as described abave, should be considered
controllicog. This procedure may be used for both the copservative and ‘
realistic accident assessments.

(2) Fumigatico conditions * conservative assessment

For elevated releases at sites located at distances equal to
or greater than 3200 meters from Large podies of water, the Y/Q value for
each sector, at the LPZ, for the 0 to 1/2 hour and 1/2 to 2 beur time
periods ¢ollowing the accideat should be determined 3s described for this
case in Sectiocd c.3.a.(2) above.

For elevated releases at sites located less thag 3200 meters
£rom large bodies of water, the v/Q value ¢or each sector, at the LPZ, for
the 0 to & bour period §ollowing ao accident should de evaluated as described

for this case in Sectionm c.3.2.(2) above.
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Figuce 1. Llaceral diffusics, c}, vs. downwizd distazce from

sourze for Pasquill's turbulence types (Ref. 8).

Tor purposes of estizating %y during extremely stadle (G)
conditions, without plume zeander or other lateral
echancement, the following approxizaticn is appropriate:

oy () = oy (P
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| Figure 2. Terzical diffusica, 6:' vs. downwind distance from

source for Pasquill'’s =irbulence t7res (Ref. 8).

For purposes of estizating ¢, durisg extremely stable (&)

conditicns, the folleowing approxizacicz is appropriate:

0,(G) = % ag () -
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APPENDIX A

ATMOSPHERIC DIFFUSION MODEL FOR RELEASES THROUGH
VENTS AND BUILDING PENETRATIONS

Ratiogale

The effects of building wake mixing and ambient plume meander on atmos=-
pberic dispersion is expressed in this guide in terms of conditional use of
Equations 1, 2 and 3. Equation 1 is an empirical formulatiom based on
atmospheric diffusion experiment results (Reference 2) and includes the
combined effects of increased plume meander and of building wake in the
horizontal crosswicd direction over time periods of cge hour when the win!
speed is light. Although the results could not be quantified, these experi-
meats also indicates that vertical buildiag wake mixiag is mot as complete
duriag light wind, stable atmospheric conditions as during moderate wizd,
unstable conditicns. Equations 2 and 3 are formulatioms which have had
widespread acceptance within the meteorclogical commuaity over a period of
many years (Ref. 8), but have been recently found to provide estimates
"vhich are too comservative at least for the light wind, stable ataospheric
conditions (Ref. 1 and 2). Therefore, based or the principles that horizon-
tal plume meander dominates dispersionm during light wind, stable conditioms
and that meander diminishes as the wind speed increases and the atmospheric
stability decreases while building wake mixing becomes more effective ia
dilution of effluents, the conditional use of Equatiocms 1, 2 and 3 is

appropriate for providing reasomable Y/Q estimates.
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Figure A-l shows plots of y/Q times the wiad speed ;lO versus downwiad
distance for Equations 1, 2 and 3 for atocspheric stadbility class G.
Equation 1 is plotted for M = 2, 3 and 6. Figure A-2 shows plots of x/Q
times Glo versus downwind distaoce based on the conditional use of Equations
1, 2 and 3 as descrided in the Regulatory Position for wind speed conditions
appropriate for M = 2, 3 and 6. Comparison of Figure A-l to Figure A-2
sbhows that for M = 6, Equation 1 is used for all distances since the X 510’“
for Equation 1 is less than the values calculated for the greater valuye
produced by either Equation 2 or Equatiom 3 at all distances. For M = N
the values from Equation 1 are used for distances beyond 0.8 km since the
greater value produced by either Equaticm 2 or Equation 3 is greater than
the value produced by Equation 1. However, for distances less than 0.8 km,
Equation 1 equals Equationm 3. Therefore, the appropriate x/Q value is
determined from Equation 3 since Equation 1 is oot less than Equation 3,

and Equation 3 produces the higher value when compared with Equation 2.

Whea M = 2, Equation 1 will not be used at all since it is gever less than
the greater value produced by either Equation 2 or Equation 3. Iastead,
iquation 3 will be used up to 0.8 km and Equation 2 will be used beyond 0.8

k.
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CHAPTER 14 - INITIAL TES

REQUEST FOR INFCRMATION

Your proposed method for conformance with Reculatory Positions

, 8 9, and 10 in Regulatory Guice 1.80, "Preoperational Testing

of Instrument Air Systems," is not acceptable. Your aoplica-
tion should be modified to propose in-plant testing to simulate
loss of air supply to the system loads (valve cperators,
actuators, instruments, etc.) to assure that their response

is in accordance with design analysis for a full or partial
loss of air supply pressure.

Your description of your program for utilization of reactor
operating and testingexoperiences in development of the test
program is not acceptable. Your application should be modified
to identify the sources of informaticn used, the position

title or organizational unit responsible for review and evalua-
tion of this information, the types of reactors or specific
reactors to be included in the program, the conclusions reached
from the study, and the effect/changes made to the test program.

The test abstracts provided for precperational and startup tests
are not in accordance with the intent of Section 14.2 of the
Standard Format document and are in a form that is not suitable
for evaluation by the staff. All test abstracts should be
modified to identify specific 1) test objectives, 2) test
methods, and 3) acceptance criteria for each test.
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DISTRIBUTION LIST

APPLICATION, FINAL SAFETY ANALYSIS REPORT AND AMENDMENTS

STATE OFFICIAL

Louisiana Office of Conservation
ATTN: Administrator

Nuclear Energy Division
P. 0. Box 14690
Baton Rouge, Louisiana 70808

LOCAL OFFICIAL

President, Police Jury
St. Charles Parish
Hahnville, Louisiana 70057

ENVIRONMENTAL PROTECTION AGENCY

L

U.S. Environmental Protection Agency
ATTN: EIS Coordinator

Region VI Office

1201 EIm Street

First International Building

Dallas, Texas 75270

NATIONAL LABORATORY

Or. Philip F. Gustafson, Manager
Environmental Statement Project
Argonne National Laboratory

9700 South Cass Avenue

Argonne, [11inois 60439
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DISTRIBUTION LIST
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ENVIKONMENTAL REPORT, ANENCMENTS, AND SUPPL‘4ENT$ .
(Hunber in parens indicates numser of copies)

PARTMENT OF COMMERCE

Or.
Ce

u.
14
Wa

Mr.

Na
En
Na

U.
Wa

« DE

Sidney R. Galler (6)
puty Assistant Secretary
for Environmental Affairs
S. Department of Commerce
th & Constitution, N. W., Rm, 3425
shington, 0. C. 20230

Robert Ochinero, Director (1)
tional Oceanographic Data Center
vironmental Data Service.

tional Oceanic and Atmospraric
Administration

S. Department ef Commerce
shington, D. C. 20235

PARTHEIT OF INTERIOR

Mr.

of
u.

Bruce Blanchard, Director (18)
fice of Environmental Projects
Review, Rocm 4239

S. Qepartment of Interior

18th & C Streets, N. W.

wa

cc:

shington, 0. C. 20240
transmittal letter only to:

Chief

Division of Ecological Services
Bureau of Sport Fisneries & Wildlife
U. S. Department of Interior

18th & C Streets, N. W.

Washington, 0. C. 20240

DEPARTMENT OF HEALTH, EDUCATION

Mr. Charles Custard, Director

AND_WELTARE
(2)

Office of Environmental Affairs

u.

S. Department of Health, Education
and Welfare, Room 524F2

200 Independence” Avenue, S. W.
Wasnington, D. C. 20201

W
U
L

aterford Steam Electric Station
nit No. 3 (Docket No. 50-382)

ouisiana Power 4 Light Co.

FEDERAL ENERGY REGULATORY COiMISSION

Dr. Jack M. Heinemann (1)

Federal Enerqy Regulatory Commission
Room 9200

825 liorth Capitol Street, N. E.
Washington, 0. C. 20426

DEPARTMENT QF TRANSPORTATION

(transmittal letter only, addressed to:

Mr. Joseph Canny

Office of Environmental Affarrs

U. S. Department of Transportation
400 7th Street, S. W., Room 9422
Washingten, D. C. 20530

cc of transmittal letter with
1 copy of enclosures to:

Mr. James T. Curtis, Jr., Director
Materials Transpocrtation Bureau
21C0 Secend Street, S. W.
Washington, D. C. 20590

Secretarial Representative (1)

U. S. Department of Transportaticn
9-C-18 Federal Center

1100 Commerce Street

Dallas, Texas 75242

cc of transmittal letter without

enclosures to:

Capt. William R. Riedel

Aater Resources Coordinator

W/S 73 USCG, Roem 7306

U. S. Department of Transportation

400 7th Street, S. W.

Washington, D. C. 20590
(After DES is issued, send 4 copies
of tR and amencdments to Riedel)
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ENVIRONMENTAL PROTECTION AGENCY NATIONAL LABCRATORY
. Dr. Philip F. Gustafson, Manager (10)
Director (1) L' Environmental Statement Project
Technical Assessment Division - Argonne Natiocnal Laboratory
(Aw-459) 9700 South Cass Avenue
Office of Radiation Programs Argenne, [11inois 60439

U. S. Environmental Protection Agency
Crystal Mall No. 2
Washington, D. C. 20460

EPA REGICHAL OFFICE RIVER BASIN COMMISSION

E1S Coord‘nator(2)

R:,:"n VI Office

* 2. Environmental Protection Agency
1201 Elm Street

First International Building

Dallas, Texas 75270

Not applicable

ARMY ENGINEERING DISTRICT DEPARTMENT QF HOUSING AND UREAN

Regicnal Administrator (1)

Department of Housing and Urban
Development

Federal Building

819 Taylor Street

Fort Worth, Texas 76102

U. S. Department of the Army (1)
Corps of Engineers

P. 0. Box 60267

New Orleans, Louisiana 70160

ADVISORY COUNCIL ON HISTCRIC

PRESERVATION cc: (transmittal letter only:
“Mr. Robert Garvey, Executive Director (1) Mr. Richard H. 8roun
Advisory Council on Historic : Environmental Clearance Officer
Preservation Department of Housing and lirban
1522 K Street, N. W., Suite 430 Development
"Washington, 0. C. 20005 451 7th Street, S. W., Rm. 7258

Washington, D. C. 20410

cc: (transmittal letter only)
LOCAL OFFICIAL

Director - ident. Poli 3
Department of Art, Historical PREIDNUGy VHLTES VNry
and Cultural Pr servation St. Char!es Parrysh
Hahnville, Louisiana 70057

01d State Capitol
Baton Rouge, Louisiana 70801



