August 27, 1984

Docket No. 50-236

Mr. Hugh G. Parris

Manager of Power

Tennessee Valley Authority
500A Chestnut Street, Tower II
Chattanooga, Tennessee 37401

Dear Mr, Parris:

The Commission has issued the enclosed Amendment No. 78 to Facility
Operating License No. DPR-68 for the Browns Ferry Nuclear Plant, Unit 3.
This amendment changes the Technical Specifications in response to your
requests of January 23 and June 6, 1984 (TVA BFNP TS 195) related to a
reload and plant modifications associated with fuel cycle 6 operation.

The changes to the Technical Specifications reflect changes resulting from
modifications made during the current refueling outage. Changes related to
the reload were issued in Amendment No. 70. This amendment also updates
the Table of Contents.

This amendment does not include the requested changes related to reactor
protection system (RPS) power supply monitoring modifications. Those
changes will be the subject of a future amendment pending resolution of
concerns identified in our letter to you dated October 12, 1983.

A copy of the Safety Evaluation is also enclosed.

Sincerely,

ichard J. £lark, Project Manager
perating Reactors Branch #2
Division of Licensing

Enclosures:
1. Amendment No. 78 to
License No. DPR-68

2. Safety Evaluation 8409060022 840837
PDR ADOCK 05000298
cc w/enclosures: P PDR

See next page
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Mr. Hugh G. Parris
Tennessee Valley Authority

Browns Ferry Nuclear Plant, Units 1, 2 and 3

cc:

H. S. Sanger, dJr., Esquire
General Counsel

Tennessee Valley Authority
400 Commerce Avenue

E 11B 330

Knoxville, Tennessee 37902

Mr. Ron Rogers

Tennessee Valley Authority
400 Chestnut Street, Tower II
Chattanooga, Tennessee 37401

Mr. Charles R. Christopher

Chairman, Limestone County Commission
Post Office Box 188

Athens, Alabama 35611

Ira L. Meyers, M.D.

State Health Officer

State Department of Public Health
State Office Building
Montgomery, Alabama 36130

Mr. H. N. Culver

249A HBD

400 Commerce Avenue
Tennessee Valley Authority
Knoxville, Tennessee 37902

James P. O'Reilly

Regional Administrator

Region II Office

U. S. Nuclear Regulatory Commission
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303

U. S. Environmental Protection
Agency

Region IV Office

Regional Radiation Representative

345 Courtland Street, N. W.

Atlanta, Georgia 30308

Resident Inspector

U. S. Nuclear Regulatory Commission
Route 2, Box 311

Athens, Alabama 35611

Mr. Donald L. Williams, Jr.
Tennessee Valley Authority
400 West Summit Hi1l Drive, W10B85
Knoxville, Tennessee 37902

George Jones

Tennessee Valley Authority
Post Office Box 2000
Decatur, Alabama 35602

Mr. Oliver Havens

U. S. Nuclear Regulatory Commission
Reactar Training Center

Osborne Office Center, Suite 200
Chattanooga, Tennessee 37411
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\‘/ UNITED STATES —
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 78
License No. DPR-68

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The applications for amendment by Tennessee Valley Authority
(the licensee) dated January 23 and June 6, 1984, comply with the
standards and requirements of the Atomic Energy Act of 1954, as
amended (the Act), and the Commission's rules and regulations set
forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commissions

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
been satisfied.

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this 1icense amendment
and paragraph 2.C(2) of Facility Operating License No. DPR-68 is hereby
amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 78, are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.

 B409040025 Baggzy -
PDR ADOCK 05006554,
PDR



3. This license amendment is effective as of the date of issuance.

Attachment:

Changes to the Technical

Specifications

Date of Issuance:

August 27, 1984

FOR THE NUCLEAR REGULATORY COMMISSION
e P
Domenic B. Vassallo, Chief

Operating Reactors Branch #2
Division of Licensing



ATTACHMENT TO LICENSE AMENDMENT NO. 78

FACILITY OPERATING LICENSE NO. DPR-68

DOCKET NO. 50-296

Revise Appendix_A as follows: -

1. Remove the following pages and replace with identically numbered
pages.

iii, iv, v, vii, 3, 4, 21, 32, 33, 34, 36, 38, 39, 40, 43, 69, 76,

81, 82, 83, 94, 99, 102, 102a, 129, 149, 242, 264, 264a, 268, 279,
285, 289, 290, 353, 354, 355

2. The marginal lines on these pages denote the area being changed.



3.7/74.7

3.874.8

3.9/4.9

Coolant Chemistry
Cooclant Leakage
Relief Valves

Jet Pumps

S

Recirculation Pump Operation

Structural Inteqrit§

Seismic Restraints, Supports, a. ! Snubbers

Containment Systems

A.

B.

Primary Containment

Standby Gas Treatment System

Secondary Containment

Primary Containment Isolation Valves

Control Room Emergency

Ventilation

Primary Containment Purge System

Containment Atmosphere Dilution System (CAD)

Containment Atmosphere
System H, Analyzer

Radiocactive Materials

A.
B.
C-

D.

Liquid Effluents
Airborne Effluents

Mechanical Vvacuum Pump

Monitoring (CAM)

~

Miscellaneous Radioacﬁive Materials Sources

Auxiliary Electrical System

A.

B.

Auxiliary Electrical Equipment

Operation with Inoperable EqQuipment

iii

Amendment No. 541 78

247
251
254
256
258

260

261
299
299
302

3e7

308 -

316
316

321



3.10/4. 10

3.11/74, 11

5.0

F.

Fire

A.

I.

5.1
5.2
5.3
5.4
5.5

5.6

Operation in Cold Shutdown
Alterations

Refueling Intérlucks

Core Monitoring

Spent Fuel Pool Water
Reactor Building Crane
Spent Fuel Cask

Spent Fuel Cask Handling-Refueling
Floor

Protection Systems

High Pressure Fire Protection System
C0, Fire Protection System

Fire Detectors

Roving Fire watch

Fire Protection Systems Inspections

Fire Protection Organization

Air Masks and Cylinders

Continuous Fire Watch

Open Flames, Welding, and Burning in the
Cable Spreading Room

'~ Major Design Features

Site Peatures
Reactor

Reactor Vessel

Containment

Fuel Storage

Seismic Design

Administrative Controls

6.1

Orgqanization

_ 355

339
347

347

352
353
354
354

355

3“5-5_
360
360
360
360
360
360
361
362
362

iv Amendment No. 78



)

Section Page No.
6.2 Review and Audit
- 6.3 Procedures 368
6.4 Aéticns to be Token in the Event of A
Reportable occurrence in Plant Operaticn 376
6.5 Action to be Taken in the Event a Safety
Limit islzxceeded 376
6.6 sStation Operating Records : 376
6.7 Reporting Requirements C 379
6.8 Minimum Plant Staffing 388

Amendment No. 78



e

.
4.2.E Minimum Test and Calibration Frequency for Drywell Leak 101
Detection Instrumentation
. .
4.2.F Minimum Test and Calibration Frequency for Surveillance 102
Instrumentation
4.2.6 Surveillance Réquirements for Control Room Isolation 103
Instrumentation
4.2.H4 Minimum Test and Calibracion Frequency for Flood Protection 104
Instrumentation )
4.2.7 Seismic Honitoring Instrument Surveillance Requirements 105
3.5.-1 Minimum RHRSW ang EECW Pump'Assignment 156a
3.5.1 MAPLHGR vs. Average Planar Exposure i, 182, 182a, 182%
4.6.A -Reactor Coclant System Inservice Inspection Schedule 209
‘3.7.A Pi;wary Containment Isolation Valves 262
3.7.8 Testable Penetrations with Double 0-Ring Seals 268 B
3.7.¢C Testable Penetrations wich Testable Bellows 269
3.7.p Alr Tested Isolatfion Valves 270
3.7. - Primary Containment Isolatign Valves which Terminate Below the 279

Suppression Pool Water Level

3.7.F Primary Containment Isolation Valves Located in Water Sealed 280
Seismic Class 1} Lines

3.7.¢ Deleted

3.7.H Testable Electrical Penetrations . 283

4.8.a Radioactive Liquid Waste Sampling and Analysis 310

4.8.B Radioactive Gaseous Waste Sampling and Analysis 311

4.9.A.4.¢ Voltage Relay Setpoints/Diesel Generator Start 326a
3.11.4 Fire Protection System Hydraulie Requirements 355a
6.8.A Minimum Shife Crew Requirements 390

vif
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Hot Standby Condition - Hot standby condition means operation with

coolant temperature greater than 212°F, system pressure less than
1055 psig, the main steam isolation valve closed and the mode switch in
the Startup/Hot Standby position.

Cold Condition - Reactor coolant temperature equal to or less than
212°F.

Hot Shutdown - The reactor is in the shutdown mode and the reactor
coolant temperature greater than 212°F.

Cold Shutdown - The reactor is in the shutdown mode and the reactor
coolant temperature cqual to or less than 212°F,

Mode of Operation - A reactor mode switch selects the proper
interlocks for the operational status of the unit. The following are
the modes and interlocks provided:

1. Startup/Hot Standby Mode - In this mode, the reactor protection
system is energized with IRM neutron monitoring system trip, the
APRM 15 percent high flux trip and control rod withdrawal
interlocks in service. This is often referred to as Just Startup
Mode. This is intended to imply the Startup/Hot Standby position
of the mode switch.

N

Run Mode - In this mode the reactor system pressure is at or

above 825 psig and the reactor protection system is energized with
APRM protection (excluding the 15 percent high flux trip) and RBM
interlocks n service.

3. Shutdown Mode - Placing the mode switch to the shutdown position
initiates a reactor scram and power to the control rod drives is
removed. After a short time period (about 10 seconds), the scram
signal is removed allowing a scram reset and restoring the normal
valve lineup in the control rod drive hydraulic system.

4. Refuel Mode - With the mode switch in the refuel position,
interlocks are established so that one control rod only may he
withdrawn when the Source Range Monitor indicates at least 3 cps
and the refueling crane is not over the rcactor except as specified
by TS 3.10.B.1.b.2. 1If the refueling crane is over the reactor,
all rods must be fully inserted and none can be withdrawn.

Rated Power - Rated Power refers to operation at a reactor power of
3,293 MWt; this isalso termed 100 percent power and is the maximum
power level authorized by the operating license. Rated steam flow,
rated coolant flow, rated neutron flux, and rated nuclear system
pressure refer to the values of these parameters when the reactor is at
rated power. Design power, the power to which the safety analysis
applies, corresponds to 3,440 MWt.

Amendment No. , 78



0.

Primary Containment Integrity - Primary containment integrity means

that the drywell and pressure suppression chamber are intact and all of
the following conditions are satisifed:

1.

All non-automatic containment isolation valves on lines connected
to the reactor coolant system or containment which are not required
to be open during accident conditions are closed. These valves may
be opened to perform necessary operational activities.

At least one door in each airlock is closed and sealed.

All automatic containment isolation valves are operable or
deactivated in the isolated position.

All blind flanges and manways are closed.

Amendment No. s



5-dedade instrument which covers the range of power level between that
covered by the SRM and the APRM. The § decades are covered by the IRM
by means of a range switch, and the 5 decades are broken down into 10
ranges, each being one-half of a decade in size. The IRM scram setting
of 120 divisions is active in each range of the IRM. For example, if
the instrument was on range 1, the scram setting would be 120 divisions
for that range; likewise, if the instrument was on range 5, the scram
setting would be 120 divisions on that range. Thus, as the IRM is
ranged up to accommodate the increase in power level, the scram setting
is also ranged up. A scram at 120 divisions on the IRM instruments
remains in effect as long as the reactor is in the startup mode. The
APRM 15-percent scram will prevent higher power operation without being
in the run mode. The IRM seram prouvides protection for changes which
occur both locally and over the entire core. The most significant
sources of reactivity change during the power increase are due to
control rod withdrawal. For insequence control rod withdrawal, the rate
of change of power is slow enough, due to the physical limitation of
withdrawing control rods, that heat flux is in equilibrium with the
neutron flux and an IRM scram would result in a reactor shutdown well
before any safety limit is exceeded. Tor the case of a single control
rod withdrawal error, a range of rod withdrawal accidents was analyzed.
This analysis included starting the accident at various power levels.
The most severe case involves an initial condition in which the reactor
is just subcritical and the IRM s’stem is not yet on scale. This
condition exists at quarter rod density. Quarter rod density is illustrated
in paragraph 7.5.5.4 of the FSAR. Additional conservatism was taken in
this analysis by assuming that the IRM channel closest to the withdrawn
rod is bypassced. The results of this analysis show that the reactor is
scrammed and peak power limited to one percent of rated power, thus
maintaining MCPR above 1.07. Based on the above analysis, the IRM
provides protection against local control rod withdrawal errors and
continuous withdrawal of control rods in sequence,

4. Fixed High Neutron Flux Scram Trip .

The average power range monitoring (APRM) system, which is calibrated
using heat balance data taken during steady-state conditions, reads in
percent of rated power (3293 MWt). The APRM System responds directly to
neutron flux, Licensing analyses have demonstrated that with a neutron
flux scram of 120% of rated power, none of the abnormal Ooperational
transients analyzed violate the fuel safety limit and there is a sub-
stantial margin from fuel damage.

APRM Control Rod Block

Reactor power level may be varied by moving control rods or by varying
the recirculation flow rate. The APRM System provides a control rod
block to prevent rod withdrawal beyond

21
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TABLE 3.1.A

-~

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENT

Minimum Humber
of Operable
Inatrument

Modes in Which Function
Must be Ooperable

Channels Per Startup/Hot
Irip System (1)(23) Trip Function Trip Level Setting Shutdown Refuel (7) Stardby Run  Action(1)
1 Mode Switch in Shutdown X X X X 1.4
1 Manual Scram X X X X 1.4
IRM (16) *
3 High Flux < 120/125 indicated on X(22) X(22) X (5) 1.4
scale
3 Inoperative X X (s) 1.4
APRM (16)(20)(25)
w 2 High Flux (Fixed Trip) < 120 percent X 1.4 or 1.8
M2 High Flux (Flow Biased) See Spec. 2.1.4.1 X 1.A or 1.B
2 High Flux . £ 15 percent rated power X(21) X(17) (15) 1.4 or 1.B
2 Inoperative (13) ‘ X(21) X{(17) X 1.4 or 1.B
2 Dewnscale > 3 indicated on scale (1) (1) X(12) 1.2 or 1.B
2 High Reactor Pressure < 1055 paig X{(10) X X 1.4
2 High Drywell < 2.5 paig, X(8) X(8) X 1.4
Pressure (14)
2 ‘ Reactor Low Water > 538 inch above vessel zero X X X 1.4
Level (14)
2 High Water Level in
West Scram
X X(2) X X 1.A

Discharge Tank
(LS-85-454-D)

< 50 gallons
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Yinipun Number
of Operadle
[natruzent
Zhannels Pepr
[rip Systea (1)

REACTOR PROTECTION SYSTEM (sc

(23) _Trip Punction

TABLE 3.1.A (cont'd)

Trip Level Setting

RAM) INSTRUMENTATION REQUIREMENT

Modes in Which FPunction

Must be Operable

Shutdown Refuel (7)

Startup/Hot
Standby

Run * Aetion(1)

2

8]

High Water Level in
East Seranm
Discharge Tank
(LS-85-45E-H)

Main Stean Line
Isolation Valvae
Closure

Turbine Control Valve
Past Closure or
Turbine Trip

Turbine Stop Valve
Closure

Turbine flrst Stage
Pressurc Permissive
Turbine Condenser

Low Vacuum

Main Sccam Line High
Radiation (14)

X 50 gallons X

£ 10 percent valve closure

2 550 paig
< 10% Valve Closure

not >-154 psig

2 23 ln. Mg. Vacuum

L4

3X Normal Full Power
Background (20)

x(2)

X(18)

X(9)

X

X(18)

X(9)

X

X(6)

X(8)

X(4)

X(18)

X

X(9)

1.4

1.4 or 1.C

1.4 or 1.D

1.A 0r 1.D

(19)

l.Aor !.C

l.A or 1.,C




»

NOTES FOR TABLE 3,1.A

1.

8.

10.

1.

There shall be two operable or tripped trip systems for each
function. If the minimum number of operable instrument
channels per trip system cannot be met for both trip systems,
the appropriate actions listed below shall be taken.

A. Initiate insertion of operakle rods and complete
insertion of all operable rods within four hours.
In refuecling mode, suspend all operations involving core

alterations and fully insert all operable control rods
within one hour,

B. Reduce power level to IRM range and Place mode switch in
the Startups/Hot Standby position within 8 hours.

Ce. Reduce turbine load and close main steam line isolation
valves within 8 hours,

D. Reduce power to less than 30% of rated.
Scram discharqge volume high bypass may be used in shutdown or

refuel to bypass scram discharge volume scram with control
rod block for reactor protection system reset.

Deleted.

Bypassed when turbine first stage pressure is less than 154
psiqg.

IRM's are bypassed when APRM's are onscale and the reactor
mode switch i8 in the run position.

The desiqn permits closure of any two lines without a acram
being initiated.

When the reactor is subcritical and the readtor water
temperature is less than 212°F, only the following trip
functions need to be operable:

A. Mode awitch in shutdown

B. Manual scram

C. High flux IRM

D. Scram discharge volume high level

E. APRM 15% scram

Not required to be operable whan primary containment
integrity is not required. :

Not required if all main steamlines are isolated. :

Not required to be operable when the reactor pressure vessel
head i3 not bolted to the vessel.

The APRM downscale trxip function is only active when the
reactor mode switch is in run.

7

Amendment No. }8/, /541,
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£
HINIMUY FUNCTICHAL TEST FREJUBRICIES YDR SAFETY INSTR.
Group (2)
Hode Switch in ihutdoun A
Msnuval Scraa A
IRn
#igh Flux [«
lnoperative s c
APRM
High rlux (lSQ scram) c
High Flux (Flow Biased) B
- Bigh Flux (Flxed Trip) B
& lnopecative B
Dowvnacale 8
rlow B(as 1
High Reactor Pressure A‘
8igh Drywell Pressure A
Reactor Low Hatet Level (5) A
fligh Mater level in Scram Discharge Tank
Float Switchés (LS-85-45C-F) A
Electronic Level Switches B
(LS-85-45A, B, G, )
Turbine Condenser Low Vacuum A

(o

TABLE 8.1,.A

RLACTOR PPCTECTION SYSTEM (SCRAM) INSTRUMENTATION FUNCTIONAL TES*S

Functjonal Test

AND QONTAOL CI-CUITS

Hinimum Frequency ()}

Place Mode Switch in Shutdown

Trip Channel and Alara
Trip Channel and Alarwn ()

Trip Channel and Alarm (v}
’
Trip OCutput Relays (u)

Trip Output Relays (4)
Teip Output Relays (8)

Tcip Output Relays (8)
Trip Outpue Relays (3)
6y
Trip Channel and Alarm
Trip Channel and Alara

Trip Chsnnel and Alarnm

Trip Channel and Alarn
Trip Channcel and Alarm (7)

Trip Channel and Alarm

Each Bcluelini Qutage

Every ) Honths

Once Peg Week During hefueling
and Before Each Startup

Once Fer Week Duting Refueling

and before Each Startup

Before Eich Startup and Weekly
When Required to bLe Cperable
Gnece/wee
OnceNvicek
Once/vweek
Once/veek
(6)
OoncesHonth (1)
Once/Hanth (V)

Onces/Honth (1)

Once/Month

XY

Cnce/Month

Once/Month (1)




NOTES FOR TABLE 4.1.A

2.

Initially the minimum frequency for the indicated tests shall
be once per month.

A description of the three groups i: included in the Bases of
this specification.

Functional tests are not required when the systems are not
required to be operable or are operating (i.e., already
tripped). If tests are missed, they shall be performed
prior to returning the systems to an operable status,

This instrumentation is exempted from the instrument channel
test definition. This instrument channel functional test
will consist of injecting a simulated electrical signal into
the measurement channels.

The water level in the reactor vessel will be perturbed and
the corresponding level indicator changes will be monitored.
This perturbation test will be performed every month after
completion of the monthly functional test program.

The functional test of the flow bias network is performed in
accordance with Table 4.2.C.

£ 1 4ne
Functional test consists of the injection of a simulated signal -nri
the electronic trip circuitry in place of the sensor signal to verily
operability of the trip end ala;g functions.

38
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TABLE 4.1.B

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION

MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION

Instrument Channel

. IRM High Flux

APRM High Flux
output Signal
Flow Bias Signal

LPRM Signal

High Reactor Pressure
High Drywell Prezsure

Reactor Low Water Level

High Water Level in Scram Dlschhrge
Voluae
Float Switches
(LS-85-u5C-F)
Electronic Level Switches
(LS-B85-4cA, B, G, H)

Turbine Condenser Low Vacuum
Main Steam Line Isolation Valve Closure
Main Steam Line High Radiation

Turbine First Stage Pressure Permissive
Jurbine Cont. Vdlve Fast Closure or
Turbine Trip
Turbine Stop Valve Closure

Group (1)
C

>

INSTRUMENT CHANNELS

Calibration
Comparison to APRM on control-
led startups (6)
Heat Balance

calibrate Flow Bias Signal (7)

TIP System Traverse (8)

standard Pressure Source
standard Pressure Source

pPressure Standard

Calibrated Water Column (5)

Calibrated water Column

Standard Vacuum Source
Note (5)

Standard Current Source (3)
Standard Pressure Source

Standard Pressure Source

Note (5)

Minimum Frequency (2)

Note (4)

Once every 71 days
once/operating cycle

Every 1000 Effective
Full Power Hours

4
Every 3 Months

SN

Every 3 Months

Every 3 Months

Note (5)
Ouce/Oparating Cycle (9)

Every 3 Months
Note (5)
(
Every 3 Months
Every 6 Months

Once/operating cycle

Note (5)




NOTES FOR TABLE 4.1.B

1. A description of three groups is included in the bases of
this specification. '

2. Calibrations are not regquired when the systems are not
required to be operable or are tripped. If calibrations are
missed, they shall be performed prior to returning the system
to an operable status. '

3. The current source provides an instrument channel alignment.
Calibration using a radiation source shall be made each
refueling outage.

4. Required frequency is initial startup following each refueling outage.

S. Physical inspection and actuation of these position switches
will be performed once per operating cycle.

6. On controlled startups , overlap ketween the IRM*'s and APRM's
will be verified.

7. The Flow Bias Signal Calibration will consist of calibrating
the sensors, flow converters, and signal offset networks
during =ach operating cycle. The instrumentation is an
analog type with redundant flow signals that can be compared.
The flow comparator trip and upscale will be functionally
tested according to Table 4.2.C to ensure the proper
operating during the operating cycle. Refer to 4.1 Bases for

" further :xplanation of calibration frequency.

8. A complete tip system <raverse calibrates the LPRM signals to the
process computer. The individual LPRM meter rveadines will be
adjusted as a minimum at the beginning of each operating cvcle
before reaching 1N00% power. *

9. Calibration consists of the adjustment of the primary sensor and -
associated components so that they correspond within acceptable
range and accuracy to known values of the parameter which the channel
monitors, including adjustment of the electronic trip circuitry,
so that its output relay changes state at or more comservatively than
the analog equivalent of the trip level setting.

40
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which a scram would be requizred but not be able to perform its
function adequately.

A source range monitor . (S8RM) systam is also provided to supply
additional neutron level information during startup but has no
scram functions. Ref. Section 7.5.4 FPSAR. Thus, the IRM is
required in the Refuel and Startup modes. In the power range the
APRM system provides required protection. Ref. Section 7.5.7
FEAR. Thus, the IRM System is not required in the Run mode. The
APRM's and the IRM's provide adequate coverage in the startup and
intermediate range.

The high reactor pressure, high drywell pressure, reactor low
water level and scram discharge volume high level scrams are
required for Startup and Run modes of plant operation. They are,
therefore, required to be operational for these modes of reactor
operation. '

The requirement to have the scram functions as indicated in Table
3.1.1 operable in the Refuel mode is to assure that shifting to
the Refuel mode during reactor pcyer operation does not diminish
the need for the reactor protection system.

The turbine condenser low vacuum scram is only required in the run mode.
Below
158 psig turbine first stage pressure (30% of rated), the scram
Bignal due to turbine stop valve closure,
and turbine control valve tast closure, or zurbine rrip
is bypassed because flux and pressure scram are
adequate to protect the reactor.,

‘Because of the APRM downscale limit of 2 3% wben in the Run mode
and high level limit of S 15% when in the Startup Mode, the
transition between the Startup and Run Modes must be made with
the APRM instrumentation indicating between 3% and 15% of rated
power or a control rod scram will occur. In addition, the IRM
system must be indicating below the High Plux setting (120/125 of
scale) or a scram will occur when in the Startup Mode. For
normal operating conditions, these limits provide assurance of
overlap between the IRM system and APRM system so that there are
no "gaps® in tha power level indications (i.e., the power level
is continucualy monitored from beginning of startup to full power
and from full power to shutdown). When power is being reduced,
if a transfer to the Startup mode is8 made and the IRM's have not
been fully inserted (a maloperational but not impossible
condition) a control rod block immediately occurs so that
reactivity insertion by control rod withdrawal cannot occur.

43

Amendment No. 56, ytf 78
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Minimun Na.
Operable Per
Trip Sys (1)

1

1

1

1

1(2)

2(2)

2(2)

1

()

INSTROMENTATION

x

Functjon

Core Spray Trip
System bus
power monitor

ADS Trip System bus
power monitorx

BPCI Trip System busg
povwer monjtox

Table 3,2.p

>

THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Trip Level Setting

N/A

N/A

A

RCIC Trip Systeam bua power N/A

monitor

Instrument Channel -
Condensate "Header

Level (LS-73<56A § B)

Instrument Channel -

Suppression Chambexr Bigh
Level

Instrument Channel -

Reactor Bigh Hater Level

Instrument Channel -

RCIC Turbine Stecam Lipe

High Flow

Instrument Channel -
RCIQ Steam Line Space
Bigh Temperature

2 Elev. 5S¢

57* above normal water
level

$ 503" atove vesael zero

S 450" B 0 ()

$200%r,

Action

Remarks

1.

Monitors availabilit} of power
to logic systems.

Honitors availability of power
to logic systems and valves.

Monltors availability of power
to logic systems,

Monitors availability of power
to logic systems.

Below trip setting will open
HPCI suction valves to the
suppression chamber.

Above trip setting will open
HPCI suction valves to the
suppression chamber.

Above trip setting trips RCIC
turbine.

Above trip setting isolates
RC™C systea and trips RCIC
tu-bine,

Above trip setting {solates
RCIC systea and trips RCIC
turbine.
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9L

Minimum Operable
Channels Per
Trip Function (5

TABLE 3.2.C
INSTHUMENTATION THAT INITIATES ROD BLOCKS

Function

Trip level Setting

4(1)
4(1)
h(1)
h(1)
2(7)
2(7)
2(7)
6(1)
6(1)
6(1)
6(1)
301) (6)
3(1)Y(6)
3(1) (6)
3(1) (6)
201)
2(1)

1

2{1)

[ 1(12)

1(12)

APRIT Upscale (Flow Blas)

APRH Upscale (Startup Mode) (8)
APRM Dounscale (9)

APRY Inopegative

Rl Upscale (Flow Bias)

RBM Downscale (9)

RiM Inoperative

IRM Upscale (8)

IRH Daunscale (3) (8)

IRM Detactor not {n Startup Position (8)

IRt Inoperative (8)

SRM lipscale (B)

’
SAHM Domacale (4) (8)

SHit Detector not. in Startup Position (4)(8)
SR Inoparativa (8)

Flou Bia% Copnarataor

Flou Biasa llpsrale

P Block Lopic

RBC3 Rewtraint

(PS-85-61A and -
P8-05-61B)

High Water Level in West
Scram Discharge Tank
(1.S-85-45L)

High Water Level in East
Scram Discharge Tank
(LS-85~45M)

£0.660 + 42¢ (2)
128

23

{10b)

€0.664 + h0? (2)(13)
23

(10¢)

K.108/125 of full scale
257125 of full scale
(11) |

(10a)

1X105 counts/sec.

£.107 difference in recirculation Flous
L1158 recirenlation flov
1177

187 peig tarbine
firat-stage pressure

225 gal.

£25 gal.
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Minimum ¢ of
Operable Instrument
Channels

2

Instrument ¢

LI-J3=U46 A
LI-3-46 B

PI-3-54
P1-3-61

PR-64-50
PI-6u4-67

TI-64-52
TR-64-52

TR-64-52

N/A

N/A

PS-6u4-67
TR-64-52 and

pPS-64-58 B and
I1S-6u-67

LI-84-2A

LI-84~13A

TABLL 3.2.F
SURVEILLANCE INSTRUMENTATION

Instrument

Reactor Water Level
Reactor Pressure
Drywell Pressure
Drywell Temperature

suppression Chamber Air
Temperature

Control Rod Position

Neutron Monitoring

Drywell Pressure

‘Drywell Temperature and
Pressure and Timer

CAD Tank "A" Level

CAD Tank "B" Level

Type Indication

and Range Notes
Indicator - 155" to 1) (2)
» 60"
Indicator 0-1500 psiqg (1 (2)
Recorder 0-80 psia (1) (2)
Indicator 0-80 psia
Recorder, Indicator () (2)
0-400°F
Recorder 0-400°F (1) (2)

6V Indicating )

Lights )

SRM, IRM, LPRM ) (1) (2)
)

0 to 100% power
Alarm at 35 psig

)
)
Alarm if temp. )
> 281°F and ) th (2)
pressure > 2. ¢ PSLS)
after 30 minute )

)

delay
Indicator 0 to 100% (1)
Indicator 0 to 100% (1)

(3)

3)

(3)

(3)

3

3)

(3

(4)

(8)
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4]

Mininum £ of
Operadle Instrument

Channels
——x280nels
2

1/Valve

TABLE 3.2.F

Surveillance Instrusentation

Instrument #
—32Lrunent /7
H2H - 76 - 9k

H2H - 76 - 104

Pdl-64-137
PdI-6L-138

L1-64-1594
XR-6l-159

PI-6L- 1602
Xn-6L-159

TI-6L-16)
TR-6L-161
TI-Ch-162
TR-Gh-162

Type Indicatiog

Instrument and Rance
Dryvell and 0.1 -~ 202
Torus . '
Hydrogen
Concentration
Dryvell to Indicator
Suppression 0 to 2 psid
Chamber
Differentia]
Pressure

Relief Valve
Tallpipe
Thermocouple
Teaperature of
Acoust{e Honitor
oa Relief Valve
Tallpipe

Suppresston © -
Chaober Water
Level-Wide Range

Indicutor,
Recorder 0-2%40"

Dryvell Pressure Indlcntor.
Vide Range

Suppreasion Pool Tndicntor,
Dulk

Temperature 30° - 230° f .

Rccorder)
)

)
)

Notes

(1)

(1) (2)-(3)

(5)

(1) (2) (3)

Recorder) 9 3
0-300 psig ) (1 (”).~( )

(1) (2) (3) t4) (6)




HOT™S FOR TasLY 3.2.»

(1

(2)

(3}

(6)

rrom and after the date that one of these Paraneters {g
teduced to ong indication, continued Operaticn ig perizaing,

during thae Succeeding thirey days unless sach inzt:uaen:atica
13 sooner made operablae, .

From and after the date that cne of these PiTanieters (3 noe
indicated in the centrol roonm, continued operation {a .
Permissibla during the succeed: 9 9Seven days unlsss such
instrunentanicn {3 soconer cuds Ccparahla,

These survelillance instzuments are considered to be redundane
tO0 etach other,

control roonm, continued operation {g permissible during the

succeeding thircy days, unless one of the two wonitoring channals

18 sooner made availabla., If both the Primary and 8acondary {ndfcation
on any SRV taillpipe (s inoperablae, the torus temperature w11} be moni-

tored at leasc opnce Per shift to observe any unexplained temperatuyre
increasa which aight be indfcacive of an open SRV,

A channel consists of 8 Sensors, one from each alternating torus

bay. Seven Sensors must be operable for the channel to be
operable, . ) '

83

Amendment No%)%a }é, 78
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TABLE 4.2.8B

SURVEILLANCE RTQUIREMENTS FCR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

Function Functional Test
*
ADS Timer (4)
Instrurent Channel (1}
RER Punmp Discharge Pressure
Instrument Channel - (1)
Core Spray Pump Discharge
Pressure
Core Spray Sparger to RPV &/p .,

Trip System Bus Power Monitor once/operating cycle
Instrument Channel

condensate Header

Level (1)

(15~-73-56A,B)

Calibration

Instrunent Check

once/operating cycle

once/3 months

once/3 months

onces3 months

N/A

once/3 months

none

none

none

once/day

none

none
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[

8L

66

Punction
AFRH Opscale (Plow Blas)
APRN Upscall- {Staxrtup Mode)
APRM Downscale
APRM Inoperative
RBx Opac;le (Plow Bias)
RBN Downecale
RBM Inoperative
IRM Opscale
IRM Downscale

IRM Detector not {n Startup
Position

IRM Inoperative
SRM Opscale
SRM Dowmscale

5RM Detector not {n Startup
Poaition

SRM Inoperative

Flow Bias Comparator
Flow Bias Upscals
Rod Block Logic
RSCS Restraint

West Scram Discharge
Tank Water Level High
(LS-85-45L)

East Scram Discharge
Tank Water Level High
(1.5-85-45M)

TABLE 8,2.C
SURVEILLANCE REQUIRENENTS POR INSTROMEKTATION THAT INITIATEZ ROD BLOCKS

Functional Test
(n (13)

(A (13)
0ty 03
Al {1\
(n (13)
) (13)
N (13)

) (2) (13)
M) (13}

{2) (oncesopexating
cycle)

(RIN )] (13)
(1) (2) (13)
(1) (2) (13)
(2) (oncesoperating

cycle) ¢
(M) {(13)
(1) (15)

(1) (v5)

(1)

(1)
once/quarter
once/quarter

Calibration (17)

once/3 months

once/3 eoatha

once/) months
N/A

oncesé months

once/§ sonths
R/A

onces3d months

once/3 months

once/operating cycle (12)

WA
once/3 months
once’/3 months
once/operating cycle (12)
- /A
once/operating cycle (20)
once/] moaths

NA

once/) months

once/operating cycle

once/cperating cycle

Instrument Check

once/day (8)
once/day (8)
oncesday (8)
once/day (8)
oncesday (8)
once/dav (8)
once/day (8)
once/day (8)
once/day (6)
/A

H/A
once/day (8)
once/day (8)

N/A

M/N
KA
N/A

N/A

N/A

N/A
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1)
2)
3)
4)

5)

<

8)

9)
10)
11)
12)
13)
14)

15)
\16)

} TABLE 4.2.F
MINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

Instrument Channel

Calibration

Frequency

Instrument Check

Reactor Water Level
Reactor Pressure
Drywell Pressure
Drywell Temperature

Suppression Chamber Air Temperature

Control Rod Position

Neutron Monitoring

Drywell Pressure (PS-64-67)
Drywell Pressure (PS-64-58B)
Drywell Temperature (TR-64-52)
Timer (I1S-64-67)

CAD Tank Level

Containment Atmosphere Monitors

Prywell to Suppression Chamber
Differential Pressure

Once/6 months
6nce/6 months
Once/6 months
Once/6 months

Once/6 .months

MA

(2)
Once/6 months
Once/6 months
Once/6 months
Once/6 months
Once/6 months

Once/6 months
Once /6 months

Fach Shift
Each Shift
Fach Shift
Each Shift

Fach Shift

Each Shift
Each Shift

NA

NA

NA

NA
Once/day

Once/day
Fach Shift

e~
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TABLE 4.2.F

HINIHUH TEST AND CALIDRATION FREQUCHCY Fon SURVEILLANCE INSTRUMENTATION

Instrument Channe]

Calibration Frcﬂuencz Instrument Cheack

17 Rellel valve Tatlplpe

HA
Thermocouple Temperacure

Once/month (24),
18 Acousclc Monitar on

Once/cycle (23) Once/amonth (26)
Relfel valve Tallpipe ) )

[ 19.  Suppression Chamber Water

Once/cycle Once/month

Level-Wide Range
(LI~64—159A) (XR—64~159)

20. Drywvell Pressure — Wide Range Once/cycle Once/shift
(PT-64~160A)(XR-64~159) .

21. Suppression Pool Bulk Temperature Once/cycle . Once/shift
(TI—64—161) (TR-64-161)

4

(TI-64-162) (TR-64-162)
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENT

3.3

REACTIVITY CONTROL

Reactivity Anomalies

the reactivity eguivalent
of the difference between
the actual critical rod
confiquration and the
expected configuration
during power operation
shall not exceed 1% A k.

If this limit is exceeded,
the reactor will be shut
down until the cause has
been determined and
corrective actions have
been taken as appropriate,

1f specifications 3.3.C and .D
above cannot be met, an orderly
shutdown shall be initiated and

the reactor shall be in the

shutdown condition within 24 hours.

Scram Discharge Volume (SDV)

1. The scram discharge volume

drain and vent valves shall

be operable any time that the
reactor protection system is
required to be operable except
as specified in 3.3.F.2.

In the event any SDV drain or
vent valve becomes inoperable,
reactor operation may continue
provided the redundant drain
or vent valve is operable.

I1f redundant drain or vent
valves become inoperable, the
reactor shall be in hot stand-
by within 24 hours.

r

129

4.3

D

REACTIVITY CONTROL

- Reactivity Anomalies

During the startup test
program and startup
following refueling
outaqges, the critical rod
configurations will be
ccecmpared to the expected
configurations at selected
operating conditions.
These comparisons will be
used as base data for
reactivity monitoring
during subsequent power
operation throughout the
fuel cycle. At specific
power operating
conditions, the critical
rod configuration will be
compared to tl.e
configuration expected
based upon appropriately
corrected past data. This
comparison will be made at
least every ful' power
month.

Surveillance requirements are

as s

pecified in 4.3.C and .D

above.

Scram Discharge Volume (SDV)

l.a.

1.b.

Amendment No.

The scram discharge volume
drain and vent valves shall
be verified open prior to
each starup and monthly
thereafter. The valves may
be closed intermittently for
testing not to exceed 1 hour
in any 24-hour period during
operation.

The scram discharge volume
drain and vent valves shall
be demonstrated operable
monthly.

When it is determined that any
SDV drain or vent valve is
inoperable, the redundant draip
or vent valve shall be demon-
strated operable immediately
and weekly thereafter.

No additional surveillance
required.

78



LIMITING CONDITIONS POR OPEPATION

ey . i et - — . o e e’ e 25

COOLING_SYSTEMS

Nesidual Heal Removal
fystem ({KHRS) (LPCI and
Containment. Cooling)

1. The RHRS shall be
operable:

{1) prior to a
reactor startup -
from a Cold
Condition; or

(¢) when there is
irradiated fuel
in the reactor
vessel and when
the reactor
vessel pressure
is greater than
atmospheric,
except as
specified in
specifications
3.5.B.2, through
3.5.8B.7

2. With the reactor
vessel pressure less
than 105 psiq, the
RHR may be removed
from service {except
that two RHR pumps-
cuontainment caoling
mode and associated
heat exchangers muszt
remain operable) for
a period not to
exceed 24 hours while
being drained of

SURVEILLANCE REJUTAPMONTS

4.5 CORE _AND CONTAINMENT COOLING
SYSTEMS

B. Residual Heat Removal
System (RHRS) (LPCI and
Containment Cooling)

1. 4. Simulated Oncers
Automatic Operating
Actuation Cycle
Test

b. Pump Opera- Once/
bility month
€. Motor Opera- Oncers
ted valve month
operability
d. Pump Flow Oncer3
Rate Months
e, Testable Onces
check valve operating
cycle

1

-Bach LPCI pump shall deliver
9,000 gpm against an indicated
System pressure of 125 psig. Tuwo
LPCI pumps in the same loop shall
deliver 12,000 gpm againsc an
indicated system pressure of

250 psig.

2. An air test on the dr&well and torus
headers and nozzles shall be
conducted once/S-years. A
water test may be performed on
the torus header in lieu of the
air test.

149

Amendment No./Zfl 78



'LIMIfING CONDITIONS POR OPERATION

SURVEILLANCE REQUIREMENTS

3.7 QONTAINMENT SYSTEMS

242

8.7 CONTAINMENT SYSTEMS

k.

8ystem may be
taken out of
service for
maintenance but
shall be
Teturned to

" 8ervice as soon

as practicable.

The interior
surfaces of the
drywell and
torus above the
level one foot
below the normal
water line and
outgide surfaces
of the torus
below the water
line shall be
visually
inspectedipgchm
operating cycle
for
deterioration
and any signs of
structural
damage with
particular
attention to
Piping
connections and
supports and for
s8igns of
distress or
displacement.

Amendment No. 78
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Group

TABLE 3.7.A

Humber of Power
Operated Valves

Valve Identification Inboard

Suppression Chamber purge inlet (FCV-64-19)

Drywell/Suppression Chamber nitro-
gen purge inlet (FCV-76-17)

Drywell Exhaust Valve Bypass to
Standby Gas Treatment System
(FCV-64-31)

Suppression Chamber Exhaust Valve
Bypass to Standby Gas Treatment
System (FCV-64-34)

System Suction Isolation Valves
to Air Compressors “A" and "B"
(FCV-32-62, 63)

Drywell/Suppression Chamber Nitrogen
Purge Inlet (FCV-76-24)

Torus Hydrogen Sample Line Valves
Analyzer A (FSV-76-55, 56)

Torus Oxygen Sample Line Valves
Analyzer A (PSV-76-53, 54)

Drywell Hydrogen Sample Line Valves
Analyzer A (FSV-76-49, 50)

Drywell Oxygen Sample Line Valves
Analyzer A (FSV-76-51, 52)

Sample Return Valves - Analyzer A
(FSV-76-57, 58)

Torus Hydrogen Sample Line Valves
Analyzer B (FSV-76-65, 66)

{(Continued)

Maximum
Operating Normal
Qutboard Time (Sec.) Position
1 2.5 C
1 5 C
1 5 0
1 5 0
2 15 0
1 5 c
2 NA Note 1
2 NA Note 1
2 NA Note 1
2 NA Note 1
2 NA 0
2 NA Note 1

Action on
Initiating

Signal -
sC

SC

GC

GC

GC

sC

SC’

sC

SC

GC

SC
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TABLE 2,7.A (Continued)

Number of Power Maximum Action on
Opverated Valves Operating Normal Initiating
Group Valve Identification Inboard Qutboard Time (Sec.) Position Signal
6 . Torus Oxygen Sample Line
Valves-Analyzer B
. (FSV-76-63, 64) 2 NA Note 1 SC
6 Drywell Hydrogen Sample
Line Valves-Analyzer B
(FSV-76-59, 60) 2 NA Note 1 SC
6 Drywell Oxygen Sample Line
Valves-Analyzer B
(FSV-76-61, 62) 2 NA Note 1 SC
.6 Sample Return Valves-
Analyzer B (FSV-76-67, 68) 2 NA 0 GC
7 RCIC Steamline Drain (FSV-71-
6A, 6B) 2 5 C SC
7 "~ RCIC Condensate Pump Drain
(FCV-71-7A, 7B) 2 5 ) se
7 HPCI Hotwell pump discharge isola- ‘ :
tion valves (FCV-73-17A, 17B) 2 5 c SC
7 HPCI steamline drain (FCV-73-6A, 6B) 2 5 0 GC
8 TIP Guide Tubes (5) ' 1 per . .
guide tube NA c GC

NOTE: 1: Analyzers are such that one is sampling drywell hydrogen and oxygen (valves from drywell open -
valves from torus closed) while the other is sampling torus hydrogen and oxygen (valves from torus
open - valves from drywell closed)
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TABLE 3.7.B

TESTABLE PENETRATIONS WITH DOUBLE 0-RING SEALS

- Penetration
No.

. Shear Lug No.

268

Identification

Equipment Hatch
Equipment Hatch
Head Access, Drywell
CRD Removal Hatch
Flange on 64-18
Flange on 63-19
Flange on 84.84
Flange on 84-8D
Flange on 64-31
Flange on 64-34

TIP Drive ‘
TIP Drive

* TIP Drive

TIP Drive
TIP Drive. s
TIP Indexer Purge

Spare

Power Operation.Test _
Suppression Chamber Access Hatch
Suppression Chamber Access Hatch
Drywell Head

Shear Lug No. 1

Shear Lug No.
Shear Lug No.

Shear Lug No.
Shear Lug No.
Shear Lug No.
Shear Lug No.
Flange on 68-20
Flange on £4-21
Flange on" 84-8B
Flange on 84-8C
Flange on: 7619 .
Flange on 76-18°
Spare (Unit 3 Only) o

Suppression Chamber Access Hatch -
Flange on 64.29 o :
Flange on 64-32

O3 W 2w N

s A  ;Amendment No})£7: 78




Valvé

12-733

12-7h1
s3-28A
43-238
L43-294
L3-293

T1-14
T1-32
71-520
~1-592
73-23
73-20
73-603
73-609
Tho722
79-57

TABLE 3.7.E

PREARY COUTALIZENT ISOLATION VALVES “HICH TERAITATE

BELCY TI'E SUPFRESSION POOL WATER LEVEL -

[y

Valve Tdentificotion

Auxiliery Boller to RCIC
Auxiliary Boiler to RCIC

RIR Supprecsion Chnamber Scmple Lines
RHR Suppression Chamnber Sample Lines
RIR Suppression Chomber Sample Lines
RHER Suppression Chimber Semple Lines

RCIC Turvine Exhaust

RCIC Vecuun Pump Dischorge
RCIC Turbine Exhaust

RCIC Vacuum Pump Discharge
HFCI Turbine Exhsust

HZCI Turbine Exhausl Drain
ITCI Turbine Exhaust

HECI Exhaust Drain

RHR

Core Spray to Auxiliszry Boiler
Core Spray to Auxilisry Boller
Core Spray to Auxillisry Boiler

-

279

Amendment Noﬁ/K{,
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BASES _

3.7.A & 4.7.A Primary Containment

The integrity of the primary containment and operation of the core standby cooling,
system in combination, ensure that the release of radiocactive materials from the
containment atmosphere will be restricted to those leakage paths and associated leak
rates assumed in the accident analyses. This restriction, in conjunction with the
leakage rate limitation, will limit the site boundary radiation doses to within the
limits of 10 CFR Part 100 during accident conditions.

During initial core loading and while the low power test program is being conducted
and ready access to the reactor vessel is required, there will be no pressure on the
system thus greatly reducing the changes of a pipe break. The reactor may be taken
critical during this period; however, restrictive operating procedures will be in
effect to minimize the probability of an accident occuring.

The limitations on primary containment leakage rates ensure that the total
containment leakage volume will not exceed the value assumed in the accident analyses
at the peak acecident pressure of 49.6 psig, P, As an added conservatism, the
measured overall integrated leakage rate is further limited to 0.75 Ly during
performance of the periodic tests to account for possible degradation of the
containment leakage barriers between leakage tests.

The surveillance testing for measuring leakage rates are consistent with the
requirements of Appendix J of 10 CFR Part 50 (type A, B, and C tests).

The pressure suppression pool water provides the heat sink for the reactor primary
system energy release following a postulated rupture of the system. The pressure
suppression chamber water volume must absorb the associated decay and structural
sensible heat release during primary system blowdown from 1,035 psig. Since all of
the gases in the drywell are purged into the pressure suppression chamber air space
during a loss of coolant accident, the pressure resulting form isothermal compression
plus the vapor pressure of the liquid must not exceed 62 psig, the suppression
chamber maximum pressure. The design volume of the suppression chamber (water and
air) was obtained by considering that the total volume of reactor coolant to be
condensed is discharged to the suppression chamber and that the drywell volume is
purged to the suppression chamber, *

Using the minimum or maximum water levels given in the specification, containment
pressure during the design basis accident is approximately U9 psig, which is below
the maximum of 62 psig. The maximum water level indications of -1 inch corresponds
to a downcomer subriergence of 3 feet 7 inches and a water volume of 127,800 cubic
feet with or 128,700 cubic feet without the drywell-suppression chamber differential
pressure control. The minimum water level indication of -6.25 inches with i
differential pressure control and -7.25 inches without differential pressure control
corresponds to a downcomer submergence of approximately 3 feet and water volume of '
approximately 123,000 cubic feet. Maintaining the water level between these levels
will ensure that the torus water volume and downcomer submergence are within the
aforementioned limits during normal plant operation. Alarms, adjusted for instrument
error, will notify the operator when the limits of the torus water level are
approached. The maximum permissible bulk pool temperature is limited by the
potential for stable and complete condensation of steam discharged from

safety relief valves and adequate core spray pump net positive suction

head. At reactor vessel pressures

285
Amendment No./57: 78



—
above approximately 555 psig, the bulk pool temperature shall not
exceed 1809F. At pressures below approximately 240 psig, the bulk
temperature may be as much at 184°F. At intermediate pressures, linear
interpolation of the bulk temperature is permitted.

BASES They also represent the bounding upper limits that are used
- in suppression pool temperature response analyses for safety
relief valve discharge and LOCA cases. The actions required
by specification 3.7.c-f assure the reactor can be de-
pressurized in a timely manner to avoid exceeding the
maximum bulk suppreasion pool water limits. Furthernore,
the 1849F 1imit provides that adequate RHR and core spray

punp NPSH will be available without dependency on containment
overpressure,

Should it be necessary to drain the suppression chamber,
this should only be done when there {3 no requirement for
core standby cooling 3ystems operability, Under full power
operation conditions, blowdown from an initial suppreasicn
chamber water temperature of 950F results in a peak long

term water temperature which is sufficient for complete
condensation.

Limiting suppression pool temperature to 105°F during RCIC, Y=CI,
or relief valve operation when decay heat and stored energy is
removed from the primary system hy diccharqging reactor stoam
directly to the suppression chamber assures adequate margin for
controlled blowdown anytime during RCIC operation and Assurea

margin for complete condensation of steam from the design basis
losg~-of~-coolant accident,

In additicn to the limits on temperature of the suppression chamber soal
water, oprrating procedures define the action to be taken in the event a
relief valve inadvertently opers or sticks*open. This action would include:
(1) use of all available r2ans to cleose the valve, (2) initiate supnression
pol water cooling hene exchangers, (3) initiate reactor shutdown, and

(1) if other relief valves are used to depressurize the reactor, their
discharge shall be separated from that of the stuck-open relief valve to
assure mixing and uniomity of energy inserticn to the pool.

If a loss-of-coolant accident were to occur when the reactor
water temperature is below approximately 330°F, the containment
pressure will not exceed the §2 psig code permissible pressure,
even if no condensation were to occur. The maximum -allowable
pool temperature, whenever the reactor is above 212°F, shall be
governed by this specification. Thus, specifying water volume-

* temperature requirements applicable for reactor-water temperature
above 212°F provides additional margin above that available at
330°F. . .

In conjunction with the Mark Concainnen:'ﬂhort Term Program, a plant unique
analysis vas performed ("Torus Support System and Actached Piping Analysis for
the Browns Ferry Nuclear Plaat Units 1, 2, and 1," daced Septemder 9, 1976 and
supplesented October 12, 1976) which demonscrated a factor of safety of at

least two for the weakest element in the suppression chamber sudport syscem A
and attached piping. The waintenance of a drywell-suppression :haxber differen-
ti3l pressure of 1.] psid and a suppression chamber water level corresponding

to a downcomer submergencs range of 3,06 feet to 3,58 feet will assure the
integrity of the suppressioa chamber vhen subjected to posc-LOCA suppression
pool hydrodynamic forces.
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The containment desigqn has been examined to determine that a
leakage equivalent to one drywell vacuum breaker opened to nao

more than a nominal 39 as confirmed by the red light is
acceptable,

On this basis an indefinite allowable repair time for an
inoperable red light circuit on any valve or an inoperable check
and green or check light circuit alone or a malfunction of the
operator or disc (if nearly closed) on one valve, or an

inoperable green and red or green light circuit along on two
valves is justified.

a

During each operating cycle, a leak rate test shall be performed
to verify that significant leakage flow paths do not. exist
between the drywell and suppression chamber. "The drywell
pressure will be ingreased by at least 1 psi with respect to the
soppression champer presgure and heid constant. The 2 paig set
peint wiil not be exceeded. The subsequent suppression chamber
pressure transient (if any) will ke monitored with a sensitive
pressure gauge. If the drywell pressure cannot be increased by 1
p8i over the suppression chamber Pressure it would be because a
significant leakage path exists; in this event the leakage source

will be identified and eliminated before power operation is
resumed,

With a differential pressure of greater than 1 psig, the rate of

change of the suppression chamber pressure must not exceed .25
— inches of water per minute as measured over a 10-minute period,

whtich corresponds to about 0.14 lb/sec of containment air. 1In

the event the rate of change exceeds this value then the source
of leakage will be identified and eliminated before power
operation is resumed.

The water in the suppression chamber is used for cooling in the
event of an accident; i.e., it is not used for normal operation;
therefore, a daily check of the temperature and volume is

adequate to assure that adequate heat removal capability is
present. . :

The interior surfaces of the drywell and suppression chamber are coated as
necessary to provide corrosion protection and to provide a more easily
decontaminable surface. The surveillance inspection of the internal surfaces
each operating cycle assures timely detection of corrosion. Dropping the
torus water level to one foot below the normal operating level enables an
inspection of the suppression chamber where problems would first begin to show.

289

Amendment No. 78 ST



The primary containment preoperational test pressures are based
upon the calculated primary containment pressure response in the
event of a loss-of-coolant accident. The peak drywell pressure
would be about 49 psig which would rapidly reduce to less than 30
psig within 20 seconds following the pipe break. Following the
pipe break, the suppression chamber p-essure rises to 27 psig

within 25 seconds, equalizes with drywell pressure, and decays
with the drywell pressure decay.

The design pressure of the drywell and suppression chamber is 56
psiq. The design leak rate is 0.5 percent per day at the
pressure of 56 psig. As pointed out above, the pressure response
6f the drywell and supgression chamber following an accident
would be the same after about 25 seconds. Based on the
calculated containment pressure response discussed above, the
primary containment preoperational test pressures were chosen.
Also based on the primary containment pressure response and the
Eact that the drywell and suppression chamber function as a unit,

he primary containment will be tested as a unit rather than the
individual components separately. : ‘

The calculated radiological doses given in Section 14.9 of the
FSAR were based on an assumed leakage rate of 0.635 percent at
he maximum calculated pressure of 49.6 psig. The doses
calculated by the NRC using this bases are 0.14 rem, whole body
passing cloud gamma dose, and 15.0 rem, thyroid dose, which are
respectively only S5 x 10-3 and 10-1 times the 10 CFR 100
reference doses. Increasing the assumed leakage rate at 49.6
psig to 2.0 perxcent as indicated in the specifications would
increase these doses approximately a factor of 3, still leaving a

margin between the calculated dose and the 10 CFR 100 reference
values.

Estaklishing the test limit of 2.0%/day provides an adequate
margin of safety to assure the health and safety of the general
public. It is further considered that the allowable leak rate

-should not deviate significantly from the containment design

value to take advantage of the design leak-tightness capability
of the strycture over its service lifetime. Additional margin to
maintain the containment in the "as built" condition is achieved
by establishing the allowable operational leak rate. The .
allowable operational leak rate is derived by multiplying the
maximum allowable leak rate (49 psig Method) or the allowable
test leak rate (25 psig Method) by 0.75 thereby providing a 25%

290

Amendment No. 78



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.11

i — — - — . c—y A— 42~ ‘o ~——————— v

FIRE PPOTECTTION SYSTEMS

D. ROVING FIRE WATCH

A roving fire watch will
tour =2ach area in which
antom.tic fire cuppression
systems are to be
installed (as described in
the "Plan for Evaluation,
Repair, and Return to
Service of Browns Ferry
Onits 1 and 2," Section X)
at intervals no greater
than 2 hours. A keyclock
recording type system
shall be used to monitor
the roures of the roving
fire watch. The patrol
will be discontinued as
the automatic suppression
Systems are installed and
made operable for each
specifigd ares.

353

FIRE PROTECTION SYSTEMS

3. The class A '
supervised datector
alarm circuits will
be tested once each
two months at the
local panels.

4, The cirremits between
the local panels in_
8.11.C.3 and the main
control roem will be
tested monthly.

5. Smoke detector
sensitivity will L=
checked in accordance
with manufacturer's
instruction annually.

D. ROVING FIRE WATCH

A monthly walk-through by
the Safety Engineer will
be made to visually
inspect the plant fire
protection system for
signs of damage,
deterioration, or abnormal
conditions which could
jeopardize proper
operation of the system.
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- -LIMITING CONDITIOHNS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.11

E.

FIRE PROTRCTION SYSTEMS

Fire Protection Systems Inspection

All fire barrier penetrations,
including cable penetration
barriers, fire doors and

fire dampers, in fire zone
boundaries protecting safety
related areas shall be funct-
ional at all times. With one
or more of the required fire
barrier penetrations non-
functional within one hour es-
tablish a continuouas fire watch
on at least one side of the
affected penetration or verify
the OPERABILITY of fire detect-
ors on at least one side of the
non-functional fire barrier and
establish an hourly fire watch
patrol until the work 1is com=
pleted and the barrier is re-
stored to functional status.
Fire Protection Organization
The minimum in-plant fire
protection organization and
duties shall be as depicred

in Figure 6.3-1.

4.11 TFIRE FROTECTION SYSTEMS

E.

F.

Fire Protection Systems Inspections

Each required fire barrier
penetration shall be verified

to be functional at least once

per 18 months by a visual inspect-
ion, and prior to restoring a

fire barrier to functional status
following repairs or maintenance

. by performance of a visual in-

spection of the affected fire
barrier penetration.
-

Fire Protection Organization

No additional surveillance
required.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS -

3.11 FIRE PROTECTIOM SYSTEMS | 4.11 FIRE PROTECTION SYSTEMS

G. Air Masks and Cvlinders G. Adir Masks and Cylinders

A minimum of fifteen air No additional surveillance
masks and thirty 500 cubic required.

inch air cylinders shall
be available at all times
except that a time period
of 48 hours following
emergency use is allowed
to permit recharging or

replacing.

H. Continuous Fire Watch H. Continuous Fire Watch
A continuous fire watch No additional surveillance
shall be stationed in the required.
immediate vicinity where
work involving open flame
welding, or burning is in
progress.

I. Open Flames, Welding, and I. Open Flames, Welding, and
SBurning in the Cable Burning in the Cable
Spreading Room Spreading Room
There shall be no use of No additional surveillance
open flame, welding, or required.
burning in the cable *

spreading room unless the
reactor is in the cold
shutdown condition.
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UNITED STATES

NUCLEAR REGULATORY COMMISSIiON
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO, 78 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT 3

DOCKET NO. 50-296

1.0 INTRODUCTION

By letters dated January 23, 1984 and June 6, 1984 (TS 195), the Tennessee
Valley Authority (the licensee or TVA) requested changes to the Technical
Specifications (Appendix A) appended to Facility Operating License No.
DPR-68 for the Browns Ferry Nuclear Plant, Unit 3. The proposed amendment
and revised Technical Specifications would (1) incorporate the limiting
conditions for operation of the facility in the sixth fuel cycle following
the fifth refueling of the reactor and (2) reflect modifications performed
during the current cycle 5 outage. This amendment addresses the changes
to the Technical Specifications associated with all of the various
modifications completed during this refueling outage except for the
installation of a reactor protection system power monitoring design
modification. The latter modification will be addressed separately. The
core reload was addressed in a separate amendment (Amendment No. 70).

2.0 DISCUSSION

The modifications and the changes to the Technical Specifications were
described in the Commission's Notice of this application published pursuant
to Public Law 97-415 on May 23, 1984 (49 FR 21841).

3.0 EVALUATION

3.1 Changes Related to Torus Modifications

One of the changes to the Technical Specifications (TS) is to revise the
tables that list the surveillance instrumentation associated with the
suppression pool bulk temperature. This modification provides an improved
torus temperature monitoring system which consists of 16 sensors. This
will provide a more accurate indication of the torus water bulk temperature
as required by NUREG-0661 and will replace the suppression chamber water
temperature instruments presently listed in the TS. The proposed changes
to the TS impose operability and calibration requirements on the new
temperature monitoring system and delete these requirements for the old
system.

Another change to the TS is to revise the bases for the present Timits on
temperature of water in the torus. The present bases for suppression pool

—
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temperature limits were founded on the Humboldt Bay and Bodega Bay tests.
Consistent with the long-term torus integrity program of NUREG-0661 and
NUREG-0783, the bases require change to account for steam mass fluxes
through the safety/relief valve (S/RV) T-quenchers. The proposed bases
describe assurances of stable and complete condensation of steam discharged
through the S/RVs and adequate residual heat removal (RHR) and core spray
pump net positive suction head. The bases do not contain any limits or
action requirements; they provide the justification for the 1imiting -
conditions of operation and the surveillance requirements.

Section 4.5.B.1 of the Technical Specifications requires that every three
months, the LPCI capability of the RHR pumps be demonstrated. In the
tests, the pumps take suction from the torus and return the water to the
torus. The pumps are required to demonstrate that two pumps in the same
Toop can deliver at least 15,000 gpm against an indicated system pressure
(head) of 200 psig.

The two-pump 15,000 gpm LPCI surveillance test was found to induce
vibrations in the RHR return line to the torus. To eliminate the
vibration, an orifice has been installed in the return 1ine. However,
installation of this orifice plate also decreases the suppression pool
cooling mode of RHR operation from 15,000 gpm to approximately 12,000 gpm.
A new containment cooling analysis was performed for this configuration,
and it was determined that this flow rate induces a long-term suppression
pool temperature well within that necessary for stable and complete steam
condensation and for adequate RHR and core spray pumps net positive suction
head. The revised test requirement is that the two pumps demonstrate that
they can deliver 12,000 gpm against a higher head ¢ 250 psig. The orifice
is in the return line to the torus and does not change the volume of water
that would be injected into the reactor during the LPCI mode. The 12,000
gpm at higher pump head pressure is equivalent to 15,000 gpm at Tower
discharge pressure. We conclude that the change has no adverse impact on
the LPCI or containment cooling modes of RHR operation.

Section 4.7.A.2.k of the present Technical Specifications requires that if
extended relief valve operation causes the temperature of the suppression
pool to exceed 130°F, the reactor shall be shutdown and the torus and
drywell visually inspected for signs of distress or displacement. Since

the torus is being extensively upgraded to withstand dynamic loading
significantly beyond that originally expected, extended operation of relief
valves above a suppression pool temperature of 130°F is not expected to be a
safety concern warranting placing the reactor in cold shutdown and
performing a torus inspection. Therefore, this requirement is being
deleted.

The Technical Specifications "Bases" for primary containment contain
specific references to drywell and suppression chamber coatings. There is
some variation between the Browns Ferry units in the type and application
of the coating, particularly due to the Mark I modification program;
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therefore, the Technical Specification bases are being generalized so that
Technical Specification changes will not be required each cycle.

The changes described above were approved for Unit 1 in Amendment No. 92,
dated December 12, 1983, :for Unit 2 in Amendment No. 85, dated March 11,
1983 and are acceptable for Unit 3.

3.2 Scram Discharge Instrument Volume

The scram discharge volumes (SDVs) and SDIVs are being modified to address
inadequacies identified by the partial rod insertion event on Browns Ferry
Unit 3 in June 1980. One of the modifications includes adding another
valve in series to the existing drain and vent valves on the SDV and SDIV.
Another modification includes adding electronic level switches to initiate
a scram on a high level in the SDIV. On June 24, 1983, the Commission
jssued Orders for the Browns Ferry Nuclear Plant, Units 1 and 3 to install
permanent Scram Discharge System modifications during the Cycle 5 outages
for Units 1 and 3 in accordance with Generic Letter 81-09, BWR Scram
Discharge System. The modifications have been previously completed for
Units 1 and 2. Both the modification of the systems and submission of TS
changes to place operability and surveillance requirements on the new
instruments and valves were required of the licensee to be in compliance
with the Commission Order.

We have reviewed the proposed changes to the TS and conclude that the
proposed changes are consistent with the staff guidelines stated in the
December 1, 1980 BWR Scram Discharge System Safety Evaluation. Further,
these same proposed changes have been previously approved for Browns Ferry
Unit 1 by Amendment No. 92 and for Browns Ferry Unit 2 by Amendment No. 85.
Thus, we conclude that the proposed changes in the TS for Unit 3 are
acceptable.

3.3 Accident Monitor Instrumentation

Item II.F.1 of NUREG-0737, "Clarification of TMI Action Plan Requirements,"
requires all licensees to install six new monitoring systems to provide
jmproved accident monitoring capability. For all six categories, NUREG-0737
states, "Changes to Technical Specifications will be required." During this
refueling outage, the licensee has installed: a drywell wide-range pressure
monitoring system and a suppression chamber wide-range water level
monitoring system. These items were required by NUREG-0737, items II.F.1.4
and II.F.1.5, respectively. The changes to the TS, which track the model
TS provided to the 1icensee by the staff, are to add operability and
surveillance requirements on the new monitoring systems and are acceptable.

3.4 Scram Permissive Pressure Switches

A number of scram bypasses are provided in the RPS system to account for
the varying protection requirements depending on reactor conditions and to
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allow for instrument service during reactor operations. Some bypasses are
automatic, others are manual. At Browns Ferry and most other BWRs,
whenever the mode switch is in the shutdown, refuel or startup/hot standby
position - i.e., in any position other than RUN - there is an automatic
bypass of the scram trips from the main steamline isolation scram and main
condenser low vacuum scram if the reactor pressure is below 1055 psig. The
bypass allows reactor operations at low power with the main steamlines
isolated and the main condenser not in operation. These conditions exist
during startups, certain reactivity tests during refueling, and hot standby
conditions. This is commonly referred to as "bottled-up operation.” In
early 1974, as part of the startup test program for Browns Ferry Unit 1,
the General Electric Company (GE) conducted a test of the BWR-4 product
1ine which demonstrated that there was no stability problem with bottled-
up operation up to full pressure and temperature conditions. Rather than
bypass the main steamline isolation valve closure and the turbine condenser
Tow vacuum scram functions whenever the reactor pressure is below 1055
psig, the Ticensee proposes to delete this scram system except when in the
RUN mode. The reactor high pressure scram is set at 1055 psig and is
operable in the refuel and startup/standby modes of operation. If reactor
pressure exceeds 1055 psig, the reactor scrams due to the reactor high-
pressure scram function, and the main steamline isolation valve closure and
the turbine condenser low vacuum functions become operable. The bypass

. circuit therefore serves no real purpose. When the two scram functions
become available, the reactor is already scrammed.

As noted above, the two scram functions which the 1icensee proposes to
delete in the startup, shutdown and refuel modes are automatically bypassed
in these modes, unless the reactor pressure should. exceed 1055 psig - and,
in this case, the system is tripped by the high pressure scram. A review
of the original basis for the automatic bypass justification indicates that
the proposed change is not likely to affect the probability or consequences
of previously-analyzed accidents one way or the other. Since the core is
protected by a high pressure trip at 1055 psig in all these modes, these
two scram functions serve no useful purpose in the refuel and startup/hot
standby modes.

Although no change has been proposed regarding "bottled-up" operation
(operation with MSIVs closed), TVA submitted a report presenting the results
of calculations and tests which show such operation to be safe. We find
this acceptable and also conclude that the requested TS changes are
acceptable.

3.5 H,/0, Analyzer Isolation Valves

In our Safety Evaluation for Amendment No. 37 (January 12, 1981) we

approved TVA's plans for replacement of the old analyzer systems with the
new Hay-Republic systems. The approved changes were based on TVA's plans,
as stated in its letter dated September 5, 1980, to provide an inboard and
an outboard isolation valve for each sample line. In the January 23, 1984
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submittal TVA states that the inboard valves have been moved outboard
thus giving two outboard, and no inboard isolation valves. TVA thus has
requested TS amendments to the isolation valve table to reflect the
modifications.

These changes are acceptable based on consistency with Regulatory Guide
1.11 staff positions on instrument line isolation valves.

3.6 Isolation Valve for Torus Demineralized Water Line

During the current refueling outage primary containment isolation valve
2-1143 is being removed. This valve isolates the demineralizec water Tine
to the torus ring header. The line is no longer used so the valve will be
removed and the T1ine capped. Therefore, the licensee proposes to change
Table 3.7.E to delete the requirement for periodic leakage testing. This is
acceptable based on the valve being replaced by a cap which is not subject
to Teakage.

3.7 Testable Penetrations

TS Table 3.7.B lists testable penetrations with double O-ring seals

which are required by TS 4.7.2.g to be periodically leak tested. TVA has
modified flanges on the following valves to make them testable and proposes
to include them in the table: 64-18, 64-19, 64-20, 64-21, 64-29, 64-31,
64-32, 64-34, 76-17, 76-18, and 84-8A-D. Other changes to this table
include (1) penetration X-35G presently jdentified as "T.I.P. Drives" is
being revised to indicate that it is a "spare;" (2) penetration X-219A
(spare) is being added; and (3) "DW Flange-Top Head" is being changed to
"Drywell Head," and penetration X-213A is being deleted. These changes will
update the table to bring testing requirements into conformance with 10 CFR
50 Appendix J for all testable penetrations with double O-ring seals, and
are, therefore, acceptable.

3.8 Administrative Changes

The Table of Contents will be revised to be consistent with the titles and
page numbers in the TS.

In the Bases to Section 2.1 the subsection on "IRM-Flux Scram Trip Setting"
will be revised for consistency with Units 1 and 2 and FSAR 7.5.5.4.

(Noge: This change was inadvertently included on page 21 of Amendment No.
70.

In Tables 3.2.B and 4.2.B "condensate storage tank level” will be changed
to "condensate header level™ to more accurately reflect the physical
arrangement to the HPCI suction switchover instrumentation.

These changes are administrative or editorial in nature. They do not
revise any safety limits, 1imiting safety system settings, 1imiting
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conditions for operation, bases or administrative requirements and are
acceptable.

3.9 Modification Postponed

By letters dated March 27, 1984 and June 6, 1984, TVA advised us that three
of the plant modifications scheduled to be completed during this current '
outage were being postponed. These three modifications were (1) adding a
redundant air supp]y to the drywell, (2) replacing certain mechanical-

type switches in-the reactor protection system with analog loops and (3)
replacing the existing containment radiation monitoring system with high-
range instruments meeting the requirements of NUREG-0737, ijtem II.F.1.3.
Changes to the TS for these modifications were submitted in the licensee's
application of January 23, 1984 and were described in the Commission's
Notice of this application. TVA's letter of June 6, 1984 submitted revised
TS pages to reflect the deletion of changes associated with these three
modifications. The June 6, 1984 letter did not add any new changes that
were not described in the Notice.

4.0 ENVIRONMENTAL CONSIDERATIONS

The amendment involves changes in the installation or use of a facility
component Tocated within the restricted area as defined in 10 CFR Part

20 and in surveillance requirements. The staff has determined that the
amendment involves no significant increase in the amounts, and no
significant change in the types, of any effluents that may be released
offsite, and that there is no significant increase in individual or
cumulative occupational radiation exposure. The Commission has previously
issued a proposed finding that the amendment involves no significant
hazards consideration and there has been no public comment on such finding.
Accordingly, the amendment meets the eligibility criteria for categorical
exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b) no
environmental impact statement or environmental assessment need be prepared
in connection with the issuance of the amendment.

5.0 CONCLUSION

We have concluded, based on the considerations discussed above, that (1)
there is reasonable assurance that the health and safety of the public will
not be endangered by operation in the proposed manner, and (2) such
activities will be conducted in compliance with the Commission's regulations,
and the issuance of the amendment will not be inimical to the common

defense and security or to the health and safety of the public.

Principal Contributors: R. J. Clark, W. 0. Long, W. Brooks,
T. Chandrasekaran, J. Mauck, and H. Shaw

Dated: August 27, 1984



