
05000260

REGULATORY ~ORMATION DISTRIBUTION SY~M .(R
IDS)'CCESSION

NBR: 8703310598 DOC. DATE: 87/03/19 NOTARIZED: NO DOCKET 4
FACIL~ — 9 Brains Ferry Nuclear Pouer Stationi Unit ii Tennessee 05000259

-26 Brogans Ferry Nuclear Paver Stations Unit 2 Tennessee 05000260
50-296 Brogans Ferry Nuclear Pouer Stationi Unit 3E Tennessee 05000296

AUTH. NAME AUTHOR AFF ILIAT ION
QRIDLEYi R. Tennessee Val leg Author i tg

RECIP. NAME RECIPIENT AFFILIATION
EBNETERE S. Office of Nuc'lear Reactor Regulationi Direc tor <post 851125
EBNETERi S. Document Control Branch (Document Control Desk)

SUBJECT: Forwards retyped Tech Specs for Licenses DPR-331DPR-52 b
DPR-68E in accordance to/conver sation w/QE Gears LLZ 860715 itr
to DR Muller. Commitment pY ovided in nuc lear performance plan
Vol 3i App B has been met. rDISTRIBUTION CODE AOOID COPIES RECEIVED: LTR ENCL g SIZE. g~

TITLE: OR Submittal: General Distribution

NOTES: NMSS/FCAF icy. NMSS/FCAF/PM icy. OIA icy. 05000259
cg ea. to: S. RichardsonE J. Ziool insk 1> B. D. Liam

NMSS/FCAF ice. NMSS/FCAF/PM icy. OIA icy.
cg ea. to: S. Richardson'. ZwolinskiiB. D. Liam

NMSS/FCAF icy. NMSS/FCAF/PM icy. OIA icy. 05000296
cg ea. to: S. Richard sonE J. 2+olinskii B. D. Liar's

RECIPIENT
ID CODE/NAME

BNR EB
BWR FOB
BNR PD2 PD
BNR PSB

INTERNAL: ACRS
NRR/DHFT/TSCB
OGC/HDS2

EXTERNAL: EG8cQ BRUSKEE S
NRC PDR

NOTES:

COPIES
LTTR ENCL

1 1

1 1

5 5
1 1

6 6
1 1

0

1

1 1

6 6

LPDR
NSIC

01

RECIPIENT
ID CODE/NAME

BWR EICSB
BWR PD2 L*
CROTENHUI Si M

BWR RSB

ADM/LFMB

COPIES
LTTR ENCL

2 2
1 0
1 1

1 '1

1 0
1 0
1 1

1

1 1

g,'sT .'+<s
)~~ P,/es

gdsS +
(g) R

TOTAL NUMBER OF COPIES REQUIRED: LTTR 34 ENCL 30



)4

e



TE~ E55 EE VALLEYAUTHORtT
~HATTANOOCA. TENNKSSEK 37401

5N 157 Lookout Place

MAR 19 I8t
U.S. Nuclear Regulatory Commission
ATTN; Document Control Desk
Office of Nuclear Reactor Regulation
Mashington, D.C. 20555

Attention: Mr. Stewart Ebneter

In the Hatter of the Application'f )
Tennessee Valley Authority ')

Docket Nos. 50»259
50-260
50-296

BROGANS FERRY NUCLEAR PLMT - RETYPED TECHNICAL SPECXFICATXONS

Xn accordance with conversat,ions with G. E. Gears of your staff and a letter
from me to D. R. Huller dated July 15, 1986, we are transmitting 10 copies of
the retyped technical. specifications'or licenses DPR-33, DPR-52, and DPR-6e,
This document. will not, constitute an amendment request since only
typographical and grammatical corrections have been made, Therefore, no
gustificati.on or amendment fees are provided and these specifications will
become effec tive when received.

Inputing of the technical specifications onto a word processor was a
recommendation of SAI Corporation based on their review of the Browns Ferry
Technical Specification . This recommendation and TVA's commitment. to
implement it. were provided in Nuclear Performance Plan Volume 3, Appendix B.
This commitment has now been mat.

Due to the volume of material, the actual copies of the technical
specifications will be delivered under separate cover.

Very truly yours,

cc: See page 2

TENNESSEE VALLEY AUTHORITY

R. Gridl.ey, D ect,or
Nuclear Saf e t and Licens ing

goo I

8703310598 870319
PDR ADOCK 05000259
P PDR

L, fM tT'eP Qi ST; COAea

PEG- F«CS
c. pog
>SIC
N RC pOpP

~ An Equal Opportunity Employer. '.

FNn



5



'- ~
'(

L

!ehst ~
g 70++14

'+14 V+

R% F
~

4'h
e>A'~ w"~ +'~i~~-~.~a~~~~"''

+e„Wg4

~"~'~ + '~5@i«>~~m~~~ssw
J 4 4

ma

*'t

/

4 ~ .

~
t ri.

*' 'i ~ lb~%'I,"-, %h:, '~+', SpjWT'm~i4$(P~SA j'„'.';; ". jQ+8tV -p ~Xi'M~Ai'<"'.@4m+ %jg'.; + t~
~~

~

\

d ~ Q4 ilpl q





APPENDIX A

TO

FACII ITY OPERATING LICENSE DPR-52

TECHNICAL SPECIFICATION AND BASES

BROWNS FERRY NUCLEAR PLANT

UNIT 2

LINESTONE COUNTY, ALABAMA

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260



II



TABLE OF CONTENTS

Section ~pe e No.

1.0 Definitions. 1.0-1

SAFETY LIMITS AND LIMITING SAFETY SYSTEM
SETTINGS

1.1/2.1 Fuel Cladding Integrity.

1.2/2.2 Reactor Coolant System Integrity

1.1/2.1-1

1.2/2.2-1

LIMITING CONDITIONS FOR OPERATION AND
SURVEILLANCE RE UIREMENTS

3.1/4.1. Reactor Protection System .

3.2/4.2 Protective Instrumentation.

3.1/4.1-1

3 '/4.2-1

A. Primary Containment and Reactor Building
Isolation Functions. 3.2/4 '-1

B. Core and Containment Cooling Systems.-
Initiation.and Control 3.2/4.2-1

C. Control Rod Block Actuation. 3,.2/4.2"2

D. Off-Gas Post Treatment Isolation
Func'tions ~ ~ ~ . . ~ ~ . ~ . ~ ~ 3.2/4.2-2

Drywell Leak Detection . ~ ~ 3,2/4'. 2"4

F. Surveillance Instrumentation, . 3.2/4; ~ 2-4

G. Control Room Isolation 3.2/4,.2-4

H. Flood Protection

I. Meteorological Monitoring, Instrumentation.,

J. Seismic Monitoring- Instrumentation .

3.3/4.3 Reactivity„ Control

3 '/4, ~ 2-4

3 '/4..2-4

3.2/4.2-5

3.3/4'.3-. 1

A.. Reactivity Limitations 3.3/4.3-1

B.'ontrol Rods 3.3/4.3-5

C. Scram Insertion Times. 3.3/4.3-9

BFN-Unit 2



Section

3.4/4.4

3.5/4.5

D. Reactivity Anomalies

E. Reactivity Control

F. Scram Discharge Volume

Standby Liquid Control System.

A. Normal System Availability
B. Operation with Inoperable Components

C. Sodium Pentaborate Solution.

Core and Containment Cooling Systems

Core Spray System (CSS)

~Pe e Ne.

3.3/4.3-10

3.3/4.3-11

3.3/4.3-11

3'.4/4 '-1
3.4/4.4-1

3.4/4.4-2

3.4/4.4-3

3.5/4.5"1

3.5/4.5-1

B. Residual Heat Removal System (RHRS)
(LPCI and Containment Cooling) 3 '/4.5-4

C. RHR Service Water System and Emergency
Equipment Cooling Water System (EECWS)

D. Equipment Area Coolers

3.5/4 '-9
3.5/4.5-13

E. High Pressure Coolant Infection System
(HPCIS). . . 3.5/4.5-13

F. Reactor Core Isolation Cooling System
(RCICS).

G. Automatic Depressurization System (ADS).

H. Maintenance of Filled Discharge Pipe

I. Average Planar Linear Heat Generation Rate

J. Linear Heat Generation Rate (LHGR)

K. Minimum Critical Power Ratio (MCPR).

L. APRM Setpoints

M. Reporting Requirements

N ~ References

3.5/4.5-14

3 '/4.5-15

3.5/4.5-17

3.5/4.5-18

3.5/4.5"18

3.5/4.5-19

3 '/4.5-20

3.5/4.5-20

3.5/4.5-32

3.6/4.6 Primary System Boundary. 3.6/4.6-1

A. Thermal and Pressurization Limitations

B. Coolant Chemistry

3.6/4.6-1

3..6/4.6-5

BFN-Unit 2



Section Palae No.

C. Coolant Leakage.

D. Relief Valves.

E. Jet Pumps

G. Structural Integrity

F. Recirculation Pump Operation ~

3.6/4.6-9

3 '/4 '-10
3.6/4.6-11

3.6/4.6-12

3 '/4.6"13

H. Seismic Restraints, Supports and Snubbers. 3.6/4.6-15

3.7/4.7 Containment Systems.

Primary Containment

BE Standby Gas Treatment System .

C. Secondary Containment

DE Primary Containment Isolation Valves
U

E. Control Room Emergency Ventilation .

F. Primary Containment Purge System .

3.7/4.7-1

3.7/4.7-1

3.7/4.7-13

3.7/4.7-16

3.7/4.7-17

3.7/4.7-19

3 '/4.7-21

G. Containment Atmosphere-Dilution System (CAD) 3.7/4.7-22

H. Containment Atmosphere Monitoring (CAM)
System H2 Analyzer 3.7/4 '-24

3.8/4.8

3.9/4.9

Radioactive Materials.

A. Liquid Effluents

B. Airborne Effluents
h

C. Mechanical Vacuum Pump

D. Miscellaneous Radioactive Mater'ials Sources.

Auxiliary Electrical System.

3.8/4.8"1

3.8/4 '-1
3.8/4.8-2

3.8/4.8-6

3.8/4 '-7
3. 9/4. 9- 1

B.

C. Operation in Cold Shutdown

3.10/4.10 Core @iterations.

Refueling Interlocks

Auxiliary Electrical Equipment
4

Operation with Inoperable Equipment.

3.9/4.9-1"

3.9/4 '-8
3.9/4.9-15

3.10/4.10-1

3.10/4.10-1

BFN-Unit 2



Section ~Pa e No.

B. Core Monitoring.

C. Spent Fuel Pool Water

D. Reactor Building Crane

E. Spent Fuel Cask.

A. High Pressure Fire Protection System .

BE C02 Fire Protectioh System . ~ ~

C. Fire Detectors ~ ~ ~ ~ ~

D. Roving Fire Watch. ~ ~ ~

E. Fire Protection Systems Inspection

F. Fire Protection Organization

G. Air Masks and Cylinders.

H. Continuous Fire Watch.

F. Spent Fuel Cask Handling-Refueling Floor

3.11/4.11 Fire Protection Systems

3.10/4.10"4

3.10/4.10-7

3.10/4.10-8

3.10/4.10"9

= 3.10/4.10-10

3.11/4.11-1

3.11/4.11-1

'3.11/4.11-4

3.11/4.11-6

3.11/4.11--7

3.11/4.11-8

3.11/4.11-.8

3.11/4.11-8

3.11/4.11"9

I. Open Flames, Welding and
, Cable Spreading Room .

Burning in the
3.11/4.11-9

5.0 Ma)or Design Features 5.0-1

5.1 Site Features. 5.0-1

5.2 Reactor 5.0-1

5.3 Reactor Vessel

5.4 Containment

~ ~ ~ 5.0-1

5 '-1
5.5 Fuel Storage 5.0-1

5.6 Seismic Design 5.0-2

*6.0 Administrative Controls 6.0-1

6;1 Organization . 6.0-1

iv

BFN-Unit 2



Section

6.2 Review and Audit.

6.3 Procedures.

6.4 Actions to be Taken in the Event of a
Reportable Event in Plant Operation

6.5 Actions to be Taken in the Event a Safety
l.imit is Exceeded

6.6 Station Operating Records

6.7 Reporting Requirements;

6.8 Minimum Plant Staffing.

I ~

e

BPN-Unit 2-



LIST OF TABLES

Table

3.1.A

Title

Reactor Protection System -(SCRAM)
Instrumentation Requirements.

Pacce No.

3.1/4.1-3

4.1.A

4.1.B

Reactor Protection System (SCRAM) Instrumentation
Functional Tests Minimum Functional Test
Frequencies for Safety Instr. and
Control Circuits.

Reactor Protection System (SCRAM) Instrumentation
Calibration Minimum Calibration Frequencies
for Reactor Protection Inst'rument Channels.

3.1/4.1-8'.1/4.1-11

3.2.A primary Containment and Reactor Building'Isolation
Instrumentation . 3.2/4.2-7

3.2.B Instrumentation that Initiates or Controls the
Core and Containment Cooling Systems. 3.2/4.2-14

3.2.C

3.2.D

Instrumentation that Initiates Rod Blocks . . . . . 3.2/4.2-25

OffMas Post Treatment Isolation Instrumentation. . 3.2/4.2-28

3 ~ 2 ~ E

3.2.F Surveillance Instrumentation. 3.2/4.2-30

Instrumentation that Monitors Leakage Into Drywell. 3.2/4.2-29

3.2.G

3.2.H

3.2.I

Control Room Isolation Instrumentation. . . . . . . 3.2/4.2-33

Flood Protection Instrumentation. . . . . . . 3.2/4.2-34

Meteorological Monitoring Instrumentation . -. . . . 3.2/4.2-35

3.2.J Seismic Monitoring Instrumentation . . . . .'.2/4.2-36
4.2.A Surveillance Requirements for Primary Containment

and Reactor Building Isolation Instrumentation. 3.2/4.2-37

4.2.8 Surveillance Requirements for Instrumentation that
Initiate or Control the CSCS. 3.2/4.2-41

4.2.c Surveillance Requirements for Instrumentation that
Initiate Rod Blocks . 3;2/4.2-47

4.2.D surveillance Requirements for OffMas Post Treatment
Isolation Instrumentation . 3.2/4.2-48

vi

BFN-Unit 2



LIST OP TABLBS (Cont'd)

Table

4.2.B

Title
Minimum Test and Calibration Prequency for Drywe

Leak Detection Instrumentation.

PacCe No.

3.2/4.2-49

4.2.F Minimum Test and Calibration Frequency for
Surveillance Instrumentation . 3.2/4.2-50

4.2.G Surveillance Requirements for Control Room
Isolation Instrumentation. 3.2/4.2"52

4.2.H Minimum Test and Calibration Frequency for
Flood Protection Instrumentation . 3.2/4.2-53

4.2.J

3.5-1

3.5.I

Seismic Monitoring Instrument Surveillance
Requirements

Minimum RHRSW and BBCW Pump Assignmeqt

MAPLHGR Versus Average Planar Bxposure

3.2/4.2-54

3.5/4.5-11

3.5/4.5-21

3.7.A Primary Containment Isolation Valves 3.7/4.7-25

3.7.B Testable Penetrations,with Double 0-Ring Seals 3.7/4.7-32

3.7.C Testable Penetrations with Testable Bellows. 3.7/4.7-33

3.7.D Air Tested Isolation Valves. 3.7/4.7-34

3.7.B

3.7.F

Primary Containment Isolation Valves which
Terminate below the Suppression Pool Water
evel.L V;

Primary Containment Isolation Vales Located in
Water Sealed Seismic Class 1 Lines .

3.7/4.7-37

3.7/4.7-38

3.7.H

4.8.h

4.8.B

Testable Blectrical Penetrations

Radioactive Liquid Waste Sampling and Analysis

Radioactive Gaseous Waste Sampling and Analysis.

3.7/4.7"39

3.8/4.8-9

3.8/4.8-10

4.9.A.4.C Voltage Relay Setpoints/Diesel Generator Start 3.9/4.9"16

3.11.A

6.8.A

Pire Protection System Hydraulic Requirements.

Minimum Shi'ft Crew Requirements.

3.11/4.11-10

6 '-19

7

vii

BPN-Unit 2



LIST OF ILLUSTRATIONS

~vf. ure

2.1.1

2. 1-2

Title

APRM Flow Reference Scram and APRM Rod Block
Settings .

APRM Flow Bias Scram Vs. Reactor Core Flow .

1.1/2.1"6

1.1/2.1-7

4.1-1 Graphic Aid in the Selection of an Adequate
Interval Between Tests 3.1/4.1-13

4.2-1

3.4-1

System Unavailability.

Sodium Pentaborate Solution Volume Concentrated
Requirements

3.2/4.2-58

3.4/4.4-4

3. 4-2

3.5.K-l

3.5.2

Sodium Pentaborate Solution Temperature
Requirements .

MCPR Limits.

Kf Factor e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

3. 4/4'. 4-5

3.5/4.5-22

3.5/4.5-23
„

3.6-1 Minimum Temperature F Above Change in
Transient Temperature. 3.6/4.6-24

3.6-2 Change in Charpy V Transition Temperature Vs.
Neutron Exposure . 3.6/4.6-25

6.1-1

6.1-2

6.2-1

6.3"1

TVA Office of Power Organization for Operation
of Nuclear Power Plants.

-Functional Organization;

Review and Audit Function.

In-Plant Fire Program Organization

6.0-20

6.0-21

6.0-22

6.0-23

viii

BFN-Unit 2



1.0 DEFINITIONS

The succeeding frequently used terms are explicitly defined so that a
uniform interpretation of the specifications may be achieved.

reasonable maintenance of the cladding and primary systems are
assured. Exceeding such a limit requires unit shutdown and review
by the Atomic Energy Commission before resumption of unit
operation. Operation beyond such a limit may not in itself result
in serious consequences but it indicates an operational deficiency
sub)ect to regulatory review.

B. Limitin Safet S stem Settin s LSSS — The limiting safety system
settings are settings on instrumentation which initiate the
automatic protective action at a level such that the safety limits
will not be exceeded. The region between the safety limit and these
settings represents margin with normal operation lying below these
settings. The margin has been established so that with proper
operation of the instrumentation the safety limits will never be
exceeded.

C. Limitin Conditions for 0 eration LCO — The limiting conditions
for operation specify the minimum acceptable levels of system
performance necessary to assure safe startup and operation of the
facility. When these conditions are met, the plant can be operated
safely and abnormal situations can be safely controlled.

In the event a Limiting Condition for Operation and/or
associated requirements cannot be satisfied because of
circumstances in excess of those addressed in the
specification, the unit shall be placed in at least Hot
Standby within 6 hours and in Cold Shutdown within the
following 30 hours unless corrective measures are
completed that permit operation under the permissible
discovery or until the reactor is placed in an operational
condition in which the specification is not applicable.
Exceptions to these requirements shall be stated in the
individual specifications. Thip provides actions to be
taken for circumstances not directly provided for in the
specifications and where occurrence would violate the
intent of the specification. For example, if a
specification calls for two systems (or subsystems) to be
operable and provides for explicit requirements if one
system (or subsystem) is inoperable, then if both systems
(or subsystems) are inoperable the unit is to be in at
least Hot Standby in 6 hours and in Cold Shutdown within
the following 30 hours if the inoperable condition is not
corrected.

BFN
Unit 2
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1.0 DEPINITIONS (Cont'd)

2. When a system, subsystem, train, component, or device is
determined to be inoperable solely because its onsite power
source is inoperable, or solely because its offsite power source
is inoperable, it may be considered operable for the purpose of
satisfying the requirements of its applicable Limiting Condition
for Operation, provided:

(1) its corresponding offsite or diesel power source is
operable; and (2) all of its redundant system(s), subsystem(s),
train(s), component(s), and device(s) are operable, or likewise
satisfy these requirements. Unless both conditions (1) and (2)
are satisfied, the unit shall be placed in at least Hot Standby
within 6 hours, and in at least Cold Shutdown within the
following 30 hours. This is not applicable if the unit is
already in Cold Shutdown or Refueling. This provision describes
what additional conditions must be satisfied to permit operation
to continue consistent with the specifications for power,
sources, when an offsite or onsite power source is not
operable. It specifically prohibits operation when one division
is inoperable because its offsite or diesel power source is
inoperable and a system, subsystem,,train, component, or device
in another division is inoperable for another reason. This
provision permits the requirements associated with individual
systems, subsystems, trains, components, or devices to be
consistent with the requirements of the associated electrical
power source. It allows operation to be governed by the time
limit of the requirements associated with the Limiting Condition
for Operation for the offslte or diesel power source, not the
individual requirements for each system, subsystem, train,
component, or device that is determined to be inoperable solely
because of the inoperab1lity of its offsite or diesel power
source.

D. Deleted

E. O erable — 0 erabilit — A system, subsystem, train, component, or
device shall be Operable or have operability when 1t is capable of
performing its specified function(s). Implicit in this definition
shall be the assumption that all necessary attendant
instrumentation, controls, normal and emergency electrical power
sources, cooling or seal water, lubrication or other auxiliary
equipment that, are required for the system, subsystem, train.
component, or device to perform 1ts function(s) are also capable of
performing their related support function(s).

S. Operetta — Operattng means that a system or component ts performtng
its 1ntended functions in its required manner.

G. Immediate — Immediate means that the required act1on will be
initiated as soon as practicable considering the safe operation of
the unit and the importance of the required action.

h
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1.0 DEFINITIONS (Cont'd)

H. Reactor Power 0 eration — Reactor power operation is any operation
with the mode switch in the "Startup" or "Run" position with the
reactor critical and above 1 percent rated power.

I. Hot Standb Condition — Hot Standby condition means operation with
coolant temperature greater than 212 F, system pressure less than
1055 psig, the main steam isolation valves closed and the mode
switch in the Startup/Hot Standby position.

J., Cold condition — Reactor coolant temperature equal to or less than'12 F.

K*. Hot Shutdown - The reactor is in the shutdown mode and the reactor
coolant temperature greater than 212oF.

L. Cold Shutdown — The reactor is in the shutdown mode and the reactor
coolant temperature equal to or less than 212 F ~

M. Mode of O eration — A reactor. mode switch selects the proper
interlocks for the operational status of the unit. The following
are the modes and interlocks provided:

Startu /Hot Standb 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 gust startup Mode. This is intended
to imply the Startup/Hot Standby po'sition of the mode
switch.

2'. Run Mode - In this mode the reagtor. 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 the RBM interlocks in 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., Aft;er a short time period
(about 10 seconds), the scram signa'1 is removed allowing a
scram reset and restoring the normal valve lineup in the
control rod drive hydraulic system.

Refuel Mode — With the mode switch in „the refuel position,
interlocks are established so that one control rod only
may be withdrawn when the Source Range Monitor indicates
at least three counts per second and=the refueling crane
is not over the reactor, except as specified by
TS 3.10.B.l.b.2. If the refueling crane is over the
reactor, all rods must be fully< inserted and none can be
withdrawn.

BFN
Unit 2
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1.0 DEFINITIONS (Cont'd)

N. Rated Power - Rated power refers to operation at a reactor power of
3,293 Mwt; this is also termed 100 percent power and 1s the maximum
power level authorized by the operating 11cense. 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.

O. Primar Containment Inte rit — Primary containment integrity means
that the drywell and pressure suppression chamber are intact and all
of the following conditions are satisfied:

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

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

3. All automatic containment 1solation valves are operable or
deactivated in the isolated position.

4. All blind flanges and manways are closed.

~ P. Secondar Containment Inte rit
1. Secondary containment integrity means that the reactor buildingis intact and the following conditions are met:

a) At least one door in each access opening to the turbine
building, control'ay and out-of-doors is closed.

b) The Standby Gas Treatment System is operable and can
maintain 0.25 inches of water negative pressure in those
areas where secondary containment integrity is stated to
exist.

c) All secondary 'containment penetrations required to be
closed during accident conditions are either:
1. Capable of being closed by an operable secondary

containment automatic isolation system, or

2. Closed by at least one secondary containment automatic
isolat1on valve deactivated in the isolated position.

2. Reactor zone secondary containment integrity means the unit
reactor building is intact and the following conditions are met:

a) At least one door between any opening to the turbine
building, control bay and out-of-doors is closed.

BFN
Unit 2

1. 0-4



1.0 DEFINITIONS

p. Secondar Containment Inte rit (Cont'd)

2. b) The standby gas treatment system is operable and can maintain
0.25 inches water negative pressure on the unit zone.

c) All the unit reactor building ventilation system penetrations
required to be closed during accident conditions are either:

1. Capable of being closed by an operable reactor building
ventilation system automatic isolation system, or

1

2. Closed by at least one reactor building ventilation
system automatic isolation valve deactivated in the
isolated position.

If it is desirable for operational considerations, a reactor zone
may be isolated from the other reactor zones and the refuel zone
by maintaining at least one closed door in each common passageway
between zones." Reactor zone safety-related features are not
compromised by openings between ad)acent units or refuel zone,
unless it is desired to isolate a given zone.

3. Refuel zone secondary containment integrity means the refuel zone
is intact and the following conditions are .met:

a) At least one door in each access opening to the out-of-doors
is closed.

b) The Standby Gas Treatment System is operable and can maintain
0.25 inches water negative pressure on the refuel zone.

h

c) All refuel zone ventilation system penetrations required to
be 'closed during accident conditions are either:.

1. Capable of being closed by an operable refuel zone
ventilation system automatic isolation system, or

1

2. Closed by at least one refuel zone ventilation system
automatic isolation valve deactivated in the isolated
position.

C

If it is desirable for operational considerations, the refuel zone
may be isolated from the reactor zones by maintaining all hatches
in place between the refuel floor and reactor zones and at least
one closed door in each access between 'the refuel zone and the
reactor building.* Refuel zone safety-related features are not
compromised by openings between, the reactor building unless it is
desired to isolate a given zone.

*To effectively control zone isolation, all accesses to the affected zone will
be locked or guarded to prevent uncontrolled passage to the unaffected zones.

BFN
Unit 2

1.0-5



1.0 DEFINITIONS (Cont'd)

g. 0 eratin C cle — Interval between the end of one refueling outage
for a particular unit and the end of the next subsequent refueling
outage for the same unit.

R. Refuelin outa e — Refueling outage is the period of time between
the shutdown of the unit prior to a refueling and the startup of the
unit after that refueling. For the purpose of designating frequency
of testing and surveillance, a refueling outage shall mean a „,

regularly scheduled outage; however, where such outages occur within
eight months of the completion of the previous refuel1ng outage, the
required surveillance testing need not be performed until the next
regularly scheduled outage.

S. Alterat1on of the Reactor Core — The act of moving any component in
the region above the core support plate, below the upper grid and
within the shroud. Normal control rod movement with the control rod
drive hydraulic system is not defined as a core alteration. Normal
movement of in-core instrumentation and the traversing in-core probe
is not defined as a core alterat1on.

T. Reactor Vessel Pressure -" Unless otherwise indicated, reactor vessel
pressures listed in the Technical Specifications are those measured
by the reactor vessel steam space detectors.

U. Thermal Parameters

1. Minimum Critical Power Ratio MCPR — Minimum Critical Power
Rat1o (MCPR) is the value of the critical power ratio associated
with the most limiting assembly in the reactor core. Critical
Power Ratio (CPR) is the ratio of that power in a fuel assembly,
which is calculated to cause some point in the assembly to
experience boiling transition, to the actual assembly operating
power.

2. Transition Boilin — Transition boiling means the boiling regime
between nucleate and film boiling. Transit1on boiling is the
regime in which both nucleate and film boiling occur
intermittently with neither type being completely stable.

3. Core Maximum Fraction of Limitin Power Densit CMFLPD - The
highest ratio, for all fuel types in the core, of the maximum
fuel rod power density (kW/ft) for a given fuel type .to the
limiting fuel rod power density (kW/ft) for that fuel type.

4. Avera e Planar Linear Heat Generation Rate APLHGR — The
Average Planar Heat Generation Rate is applicable to a specific
planar height and is equal to the sum of the linear heat
generation rates for all the fuel rods in the specified bundle
at the specified height divided by the number of fuel rods in
the fuel bundle.
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1.0 DEFINITIONS (Cont'd)

V. Instrumentation

Instrument Calibration — hn instrument calibration means the
ad)ustment of an instrument signai output so that it
corresponds, within acceptable range, and accuracy, to a known
value(s) 'of the parameter which the instrument monitors.

2. Channel — A channel is an arrangement oE the sensor(s) and
associated components used to evaluate plant variables and
produce discrete outputs used in logic. JL channel terminates
and loses its identity where individual charinel outputs are
combined in logic.

3. Instrument Functional Test - hn instrument Eunctional test means
the infection oE a simulated signal into the instrument primary
sensor to veriEy the proper instrument channel response, alarm
and/or 'initiating action.

Instrument Check — hn instrument check is qualitative
determination of acceptable operability by observation of
instrument behavior during operation. This determination shall
include, where possible, comparison of the instrument with other
independent instruments measuring the same variable.

5. Lo ic S stem Functional Test — h logic system functional test
means a test of all relays and contacts of a logic circuit to
insure all components are operable per design intent. Where
practicable, action will go to,completion; i.e., pumps will be
started and valves operated.

6.

7.

channel trip signals'nd auxiliary equipment required to
initiate action to accomplish a protective trip Eunction. A

trip system may require one or more instrument channel trip
signals related to one or more plant parameters in order to
initiate trip system action. Initiation of protective action
may require the tripping oE a single trip system or the
coincident tripping of two trip systems.

Protective action — hn action initiated by the protection system
when a limit is reached. 5 protective action can be at a
channel or s'stem level ~

8. Protective Function — h system protective action which results
from the protective action of the channels monitoring a
particular plant condition.

9. Simulated Automatic Actuation - Simulated automatic actuation
means applying a simulated signal to the sensor to actuate the
circuit in question.
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1.0 DBFINITIONS

V. Instrumentation (Cont'd)

10. L~o ic — A logic is an arrangement of relays, contacts, and
other components that produces a decision output.

1

(a) ~Initiation — n logic that receives signals fram
channels and produces decision outputs to the
actuation logic.

(b) Actuation - A logic that receives signals (either from
initiation logic or channels) and produces decision
outputs to accomplish a protective action.

M. Functional Tests — A functional test is the manual operation or
in1tiation of a system, subsystem, or component to ver1fy thatit functions within design tolerances (e.g., the manual start of
a core spray pump to verify that it runs and that it pumps the
required volume of water).

X. Shutdown — The reactor is in a shutdown condition when the
reactor mode switch is in the shutdown mode position and no core
alterations are being performed.

Y. Bn ineered Safe uard — An engineered safeguard is a safety
system the actions of which are essential to a safety action
required in response to accidents.

Z. Re ortable Event — A reportable event shall be any of those
condit1ons specified in Section 50.73 to 10 CFR Part 50.

AA. Surveillance Interval — Bach Surveillance Requirement shall be
performed within the specified time interval with:

l. A maximum allowable extension not to exceed 25 percent of
the surveillance interval, but:

2. The combined time interval for any three (3) consecutive
surve11lance intervals shall not exceed 3.25 times the
specified surveillance interval.
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1.1/2.1 FUEL CLADDING INTEGRITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

" 1.1 FUEL CLADDING INTEGRITY 2.1 FUEL CLADDING INTEGRITY

Applies to the, interrelated
variables associated with fuel
thermal behavior.

Applies to trip settings of
the instruments and devices
which are provided to
prevent the reactor system
safety limits from being
exceeded.

O~b ective

To establish limits which
ensure the integrity of the
fuel cladding.

C~b ective

To define the level of the
process variables at which
automatic protective action
is initiated to prevent the
fuel cladding integrity
safety limit from being
exceeded;

S ecifications S~ecificaticns

The limiting safety system
settings shall be as
specified below:

A. Thermal, Power Limits Neutron Flux Tri
settlnces

1. Reactor Pressure >800
psia and Core Flow
> 10% of Rated.

APRM Flux Scram
Trip Setting
(RUN Mode) (Flow
Biased)

Shen the reactor
pressure is greater
than 800 psia, the
existence of a minimum
critical power ratio
(MCPR) 'less than 1.07
shall constitute

. violation of the fuel
cladding integrity
safety limit.

a ~ Mhen the Mode
Switch is in
the RUN

position, the
APRM flux
scram trip
setting
shall be:
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1.1/2.1 FUEL CLADDING INTEGRITY

SAPETY LIMIT LIMITING SAPETY SYSTEM SETTING

2.1.A Neutron Plux Tri
settinces

2.1.A.l.a (Cont'd)

S<(0.66M + 54%)

where:

S = Setting in
percent of
rated
thermal
power
(3293 WWt)

V = Loop
recirculation
flow rate in
percent of
rated (rated
loop
recirculation
flow rate
equals
34.2xl06
lb/hr)

b.

c ~ Por no
combination of
loop
recirculation
flow rate and
core thermal
power shall
the APRM flux
scram trip
setting be
allowed to
exceed 120t of
rated thermal
power.
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1 . 1/2. 1 FUEL CLADDING INTEGRITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

2.1.A Neutron Flux Tri Settin s

2.1.A.l.c. (cont'd)

NOTE: These settings assume
operation, within the basic
thermal hydraulic design
criteria. These criteria are
LHGR <13.4 kM/ft and MCPR within
limits. of Specification 3.5.K.If it is determined that either
of these design criteria is
being violated during operation,
action shall be initiated within
15 minutes. to restore operation
within prescribed limits.
Surveillance requirements for
APRM scram setpoint are given in
Specification 4.1.B.

d. The APRM Rod Block trip
setting shall be:

SRB< (0.66M + 42%)

where:

SRB Rod Block setting
in percent of
rated thermal
power (3293 tWt)

Loop
recirculation
flow rate in
percent of rated
(rated loop
recirculation
flow rate equals
34 2 x 106
lb/hr)"
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1.1/2.1 FUEL CLADDING INTEGRITY

SAPETY LIMIT

1.1.A Thermal Power Limits

LIMITING SAFETY SYSTEM SETTING

2.1.A Neutron Flux Tri
Settfnces (Cont'dj

e. Fixed High Neutron
Flux Scram Trip
Setting —When the
mode switch is in
the RUN position,
the APRM fixed high
flux scram trip
setting shall be:

2. Reactor Pressure <800 psia
or Core Plow <10't of rated.

S<120% power.

2. APRM and IRM Trip Settings
(Startup and Hot Standby
Modes).

When the reactor pressure
is <800 psia or core flow
is <10% of rated, the core
thermal power shall not
exceed 823 MWt ( 25% of
rated thermal power).

a. APRM--When the
reactor mode switch
is in the STARTUP
position, the APRM
scram shall be set at
less than or equal to
15% of rated power.

b. IRM--The IRM scram
shall be set at less
than or equal to
120/125 of full scale.

BPN
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1.1/2.1 FUEL CLADDING INTEGRITY

SAFETY L'IMIT- LIMITING SAFETY SYSTEM SETTING

1.1.B. Power Transient 2.1.B. Power Transient Tri Settin s

To ensure that the Safety Limits
established in Specification
1.1.A are not exceeded, each
required scram shall be
initiated by its expected scram
signal. The Safety L'imit shall
6e assumed to be exceeded when
scram is accomplished by means
other than the expected scram
signal';

Scram and isola- > 538 in.
tion (PCIS groups above
2,3,6) reactor vessel
low water level zero

3. Scram--turbine
control valve
fast closure or
turbine trip

> 550 psig

2. Scram--turbine < 10 per-
stop valve cent valve
closure closure

4. (Deleted)

5. Scram--main < 10 percent
steam line valve
isolation closure

,6. Main steam > 825 psig
isolation
valve closure—nuclear system
low pressure

C. Reactor Vessel Water Level C. Water Level Tri Settin s

Whenever there is irradiated
fuel in the reactor vessel,
the water level, shall not be
less than 17.7 in. above the
top of the normal active fuel
zone.

1. Core spray and > 378 in.
LPCI actuation — above
reactor low vessel
water level zero

2. HPCI and RCIC > 470 in.
actuation-- above
reactor low vessel
water level zero

3 ~ Main steam
isolation
valve closure--
reactor low
water level

378 in.
a'bove
vessel
zero
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BASES: FUEL CLADDING INTEGRITY SAFETY LIMIT

The fuel cladding represents one of the physical barriers which
separate radioactive materials from environs. The integrity of this
cladding barrier is related to its relative freedom from
perforations or cracking. Although some corrosion or use-related
cracking may occur during the life oE the cladding, fission product
migration from this source is incrementally cumulative and
continuously measurable. Fuel cladding perforations, however, can
result from thermal stresses which occur from reactor operation
significantly above design conditions and the protection system
setpoints. awhile fission product migration from cladding
perforation is gust as measurable as that from use-related cracking,
the thermally-caused cladding perEorations signal a threshold,
beyond which still greater thermal stresses may cause gross rather
than incremental cladding deterioration. Therefore, the fuel
cladding safety limit is defined in terms of the reactor operating
conditions which can result in cladding perforation.

The fuel cladding integrity limit is set such that no calculated
fuel damage would occur as a result of an abnormal operational
transient. Because fuel damage is not directly observable, the Fuel
Cladding Safety Limit is, defined with margin to the conditions which
would produce onset transition boiling (MCPR of 1.0). This
establishes a Safety Limit such that the minimum critical'power
ratio (MCPR) is no less than 1.07.. MCPR > 1.07 represents a
conservative margin relative to the conditions required to maintain
fuel cladding integrity.

Onset of transition boiling results in a decrease in heat transfer
from the clad and, therefore, elevated clad temperature and the
possibility of clad failure. Since boiling transition is not a
directly observable parameter, the margin to boiling transition is.
calculated from plant operating parameters such as core power, core
flow, feedwater temperature, and core power distribution. The
margin Eor each fuel assembly is characterized by the critical power
ratio (CPR) which is the ratio of the bundle power which would
produce onset of transition boiling, divided by the actual bundle
power. The minimum value of this ratio for any bundle in the core
is the minimum critical power ratio (MCPR). It is assumed that the
plant operation is controlled to the nominal protective setpoints
via the instrumented variables, i.e., normal plant operation
presented on Figure 2.1-1 by the nominal expected Elow control
line. The Safety Limit (MCPR of 1.07) has, sufficient conservatism
to assure that in the event of an abnormal operational transient
initiated from a normal operating condition (MCPR > limits specified
in specification 3.5.K) more than 99.9 percent of the fuel rods in
the core are expected to avoid boiling transition. The margin
between MCPR of 1.0 (onset of transition boiling) and the safety
limit 1.07 is deriv'ed from a detailed statistical analysis
considering all of the uncertainties in monitoring the core
operating state including uncertainty in the boiling transition
correlation as described in Reference 1. The uncertainties employed
in d'eriving the safety lgmit are provided at the beginning of each
fuel cycle.
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1.1 BASES (Cont'd)

Because the boiling transition correlation is based on a large
quantity of full scale data there is a very high confidence that
operation of a fuel assembly at the condition of MCPR = 1.07 would
not produce boiling transition. Thus, although it is not required
to establish the safety limit additional margin exists between the
safety limit and the actual occurrence of loss of cladding integrity.

However, if boiling transition were to occur, clad perforation would
not be expected. Cladding temperatures would increase to
approximately 1,100 P which is below the perforation temperature
of the cladding material. This has been verified by tests in the
General Electric Test Reactor (GETR) where fuel similar in design to
BFNP operated above the critical heat flux for a significant period
of time (30 minutes) without clad perforation'.

If reactor pressure should ever exceed 1,400 psia during normal
power operation (the limit of applicability of the boiling
transition correlation) it would be assumed that the fuel cladding
integrity Safety t.imit has been violated.-

At pressures below 800 psia, the core elevation pressure
drop'0

power, 0 flow) is greater than 4.56 psi. At low powers and flows
this pressure differential is maintained in the bypass region of the
core. Since the pressure drop in the bypass region is essentially
all elevation head, the core pressure drop at low powers and flow
will always be greater than 4.56 psi. Analyses show that with a
flow of 28xlO lbs/hr bundle flow, bundle pressure drop is nearly3

independent of bundle power and has a value of 3.5 psi. Thus, the
bundle flow with a 4.56 psi driving head will be greater than
28xlO lbs/hr. Pull scale ATMS test data taken at pressures from3

14.7.psia to 800 psia indicate that the fuel assembly critical power
at this flow is approximately 3.35 MWt. With the design peaking
factors this corresponds to a core thermal power of more than 50
percent. Thus, a core thermal power limit of 25 percent for reactor
pressures below 800 psia is conservative.

E

For the fuel in the core during periods when the reactor is shut
down, consideration must also be given to water level requirements
due to the effect of decay heat. If water level should drop below
the top of the fuel during this time, the ability to remove decay
heat is reduced. This reduction in cooling capability could lead to
elevated cladding temperatures and clad perforation. As long as the
fuel remains covered with water. sufficient cooling is available to
prevent fuel clad perforation.

BFN
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1.1 BAsBs (Cont'd)

The safety limit has been established at 17.7 in. above the top of
the irradiated fuel to provide a point which can be monitored and
also provide adequate margin. This point corresponds approximately
to the top of the actual fuel,assemblies and also to the lower
reactor low.water level trip (378" above vessel zero).

REPERBNCB

1. General Electric BMR Thermal Analysis Basis (GETAB) Data,
Correlation and Design Application, NBDO 10938 and NBDB 10938.
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2.1 BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING
INTEGRITY

The abnormal operational transients applicable to operation of the
Browns Perry Nuclear Plant have been analyzed throughout the
spectrum of planned operating conditions up to the design thermal
power condition of 3,440 Mwt. The analyses were based upon plant
operation in accordance with the operating map given in Figure 3.7-1
of the FSAR. In addition, 3,293 Mwt is the licensed maximum power
level of Browns Ferry Nuclear Plant, and this represents the maximum
steady-state power which shall not knowingly be exceeded.

Conservatism is incorporated in the transient analyses in estimating
the controlling Eactors, such as void reactivity coefficient,
control rod scram worth, scram delay time, peaking factors, and
axial power shapes. These factors are selected" conservatively with
respect to their effect on the applicable transient results as
determined by the current arialydis model. This transient model,
evolved over many years, has been substantiated in operation as a
conservative tool for evaluating reactor dynamic performance.
Results obtained from a General Electric boiling water reactor have
been compared with predictions made by the model. The comparisons
and results are summarized in Reference l.
The void reactivity coefficient and the scram worth are described in
detail in Reference l.
The scram delay time and rate of rod insertion allowed by the
analyses are conservatively set equal to the longest delay and
slowest insertion rate acceptable by Technical SpeciEications as
further described in Reference 1. The effect of scram worth, scram
delay time and rod insertion rate, all conservatively applied, are
of greatest significance in the early portion of the negative
reactivity insertion. The rapid insertion oE negative reactivity is
assured by the time requirements for 5 percent and 20 percent
insertion. By the time the rods are 60 percent inserted,
approximately four dollars of negative reactivity has been inserted
which strongly turns the transient, and accomplishes the desired
effect. The times for 50 percent and 90 percent insertion are given
to assure proper completion of the expected performance in the
earlier portion oE the transient, and to establish the ultimate
fully shutdown steady-state condition.

Por analyses of the thermal consequences of the transients a
MCPR > limits specified in Specification 3.5.k .is conservatively
assumed to exist prior to initiation of the transients. This choice
of using conservative values of controlling parameters and
initiating transients at the design power level, produces more
pessimistic answers than would result by using expected values of
control parameters and analyzing at higher power levels.

BFN
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2.1 BASES (Cont'd)

In summary

1. The licensed maximum power level is 3,293 MWt.

2. Analyses of transients employ adequately conservative values of
the controlling reactor parameters.

3. The abnormal operational transients were analyzed to a power
level of 3,440 MWt.

4. The analytical procedures now used result in a more logical
answer than the alternative method of assuming a higher starting
power in con)unction with the expected values for the parameters.

The bases for individual setpoints are discussed below:

A. Neutron Flux. Scram

1. APRM Flow-Biased Hi h Flux Scram Tri Settin RUN Mode

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
(3,293 MWt). Because fission chambers provide the basic
input signals, the APRM system responds directly to core
average neutron flux.

During transients, the instantaneous fuel surface heat flux
is less than the instantaneous neutron flux by an amount
depending upon the duration of the transient and the fuel
time constant. For this reason, the flow-biased scram APRM

flux signal is passed through a filtering network with a
time constant which is representative of the fuel time
constant. As a result of this filtering, APRM flow-biased
scram will occur only if the neutron flux signal is in
excess of the setpoint and of sufficient time duration to
overcome the fuel time constant and result in an average

, fuel surface heat flux which .is equivalent to the neutron
flux trip setpoint. This setpoint is variable up to 120
percent of rated power based on recirculation 'drive flow
according'o the equations given in Section 2.1.A.l and the
graph in Figure 2.1-2. For the purpose of licensing
transient 'analysis, neutron flux scram is assumed to occur
at 120 percent of rated power. gherefore, the flow biased
provides additional margin to the thermal limits for slow
transients such as loss of feedwater heating. No safety
credit is taken for flow-biased scrams.

BFN
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2.1 BASES (Cont'd}

Analyses of the limiting transients show that no scram
ad)ustment is required to assure MCPR ) 1.07 when the transient
is initiated from MCPR limits specified in Specification 3.5.k.

2. APRM Flux Scram Tri Settin Refuel or Start 6 Hot Standb Mode

For operation in the startup mode while the reactor is at low
pressure, the APRM scram setting of 15 percent of rated power
provides adequate thermal margin between the setpoint and the
safety limit, 25 percent of rated. The margin is adequate to
accommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or low void
content are minor, cold water from sources available during
startup is not much colder than that already in the system,
temperature coefficients are small, and control rod patterns are
constrained to be uniform by operating procedures backed up by
the rod worth minimizer and the Rod Sequence control System.
Thus, of all possible sources of reactivity input, uniform
control rod withdrawal is the most probable cause of significant
power rise. Because the flux distribution associated with
uniform rod withdrawals does not involve high local peaks, and
because several rods must be moved to change power by a
significant percentage of rated power, the rate of power rise is
very slow. Generally, the heat flux is in near equilibrium with
the fission rate. In an assumed uniform rod withdrawal approach
to the scram level, the rate of power rise is no more than five
percent of rated power per minute, and the APRM system would be
more than adequate to assure a scram before the power could
exceed the safety limit. The 15 percent APRM scram remains
active until the mode switch is placed in the RUM position.
This switch occurs when reactor pressure is greater than S50
psig.

3. IRM Flux Scram Tri Settin

The IRM System consists of eight chambers, four in each of the .

reactor protection system logic channels. The IRM is a
five-decade instrument which covers the range of power level
between that covered by the SRM and the APRM. . The five decades
are covered by the IRM by means of a range switch and the five
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
were on range 1, the scram setting would be at 120 divisions for
that range; likewise if the instrument'was'n range 5, the scram
setting would be 120 divisions on that range.
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2.1 BASES (Cont'd)

IRM Flux Scram Tri Settin Continued

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. In addition, the APRM
15 percent scram prevents higher power operation without being
in the RUN mode. The IRM scram provides 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 t'o 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. For 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 )ust subcritical and the IRM
system is not yet on scale. This condition exists at quarter
rod density.= Quarter rod density is illustrated in
paragraph 7.5.5 of the FSAR. Additional conservatism was taken
in this analysis by assuming that the IRM channel closest to the

„withdrawn rod is bypassed. 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.Hi h Neutron Flux Scram Tri
I

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 (3,293 MWt). The
APRM system r'esponds directly to neutron flux. Licensing
analyses have, demonstrated that with a neutron flux scram of 120
percent of rated power, none of the abnormal operational
transients analyzed violate the, fuel safety limit and there is a
substantial margin from fuel damage.

B.,: 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 a given point at
constant recirculation flow-rate and thus to protect against the
condition of a MCPR less than 1.07 'his rod block trip setting,
which is automatically, varied with recirculation loop flow rate,
prevents an increase in the reactor power le'vel 'to excess values due
to control rod withdrawal. The flow variable trip setting provides
substantial margin from fuel damage, assuming a steady-state
operation at the trip setting, over the entire recirculation flow
range. The margin to th~ Safety Limit increases as the flow
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2.1 BASES (Cont'd)

decreases for the specified trip 'setting versus flow relationship;
therefore, the worst case MCPR which could occur during steady-state
operation is at 108 percent of rated thermal power because of the
APRM rod block trip setting. The actual power distribution in the
core is established by specified control rod sequences and is
monitored continuously by the in-core LPRM system.

C. Reactor Water Low Level Scram and Isolation Exce t Main Steam Lines

The setpoint for the low-level scram is above the bottom of the
separator skirt. This level has been used in transient analyses
dealing with coolant inventory decrease. The results reported in
FSAR subsection 14.5 show that scram and isolation of all process
lines (except main steam) at this level adequately protects the fuel
and the pressure barrier, because MCPR is greater than 1.07 in all
cases, and system pressure does not reach the safety valve
settings. The scram setting. is approximately 31 inches below normal
operating range arid is thus adequate to avoid spurious scrams.

D. Turbine Sto Valve Closure Scram

The turbine stop valve closure trip anticipates the pressure,
neutron flux and heat flux increases that would result from closure
of the stop valves. With a trip setting of 10 percent of valve
closure from full open, the resultant increase in heat flux is such
that adequate thermal margins are maintained even during the worst
case transient that assumes the turbine bypass valves remain
closed. (Reference 2)

E. Turbine Control Valve Fast Closure or Turbine Tri Scram

Turbine control valve East closure or turbine trip scram anticipates
the pressure, neutron flux, and heat flux increase that could result
from control valve East closure due to load re)ection or control
valve closure due to turbine trip; each without bypass valve
capability. The reactor protection system initiates a scram in less
than 30 milliseconds after the start of control valve fast closure
due to load re)ection or control valve closure due to turbine trip.
This scram is achieved by rapidly reducing hydraulic control oil
pressure at the main turbine control valve actuator disc dump
valves. This loss of pressure is sensed by pressure switches whose
contacts form the one-out-of-two-twice logic input to the reactor
protection system. This trip setting, a nominally 50 percent
greater closure time and a different valve characteristic from that
of the turbine stop valve, combine to produce transients very
similar to that Eor the stop valve. Relevant transient analyses are
discussed in References 1 and 2. This scram is bypassed when
turbine steam flow is below 30 percent of rated, as measured by
turbine first stage pressure.

BFN
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2.1 BASES (Cont'd)

F. (Deleted)

G. & H. Main Steam Line Isolation on Low Pressure and Main Steam Line
Isolation Scram

The low pressure isolation of the main steam lines at 825 psig was
provided to protect against rapid reactor depressurization and theresulting rapid cooldown of the vessel. Advantage is taken of the
scram feature that occurs when the main steam line isolation valves
are closed, to provide for reactor shutdown so that high power

*

operation at low reactor pressure does not occur, thus providing
protection for the fuel cladding integrity safety limit. Operationof the reactor at pressures lower than 825 psig requires that the
reactor mode switch be in the STARTUP position, Where protection of
the fuel cladding integrity safety limit is provided by the IRM and
APRM high neutron flux scrams. Thus, the combination of main steam
line low pressure isolation and isolation valve closure scram
assures the availability of nephron flux scrag protection oyer the
entire range of applicability of the fuel cladding iqtygrity safetylimit. In addition, the isolation valve clos@re scram anticipates
the pressure and flux transients that occur during normal or
inadvertent isolation valve closure. With the scrams set at
10 percent of valve closure, neutron flux does not increase.

I.J.& K. Reactor Low Water Level Set oint for Initiation of HPCI and RCIC
Closin Main Steam Isolation Valves and Startin LPCI and Core

These systems maintain adequate coolant inventory and provide core
cooling with the ob)ective of preventing excessive clad

'emperatures. The design of these systems to adequately perform the
intqnded function is based on the specified low ),evel scram setpoint
and initiation setpoints. Transient analyses reported in Section 14
of the FSAR demonstrate that these conditions result in adequate
safety margins for both the fuel and the system pressure.

L. References

1. "BWR Transient Analysis Model Utilizing the RETRAN Program,"
TVA-TR81"01-A.

2. Generic Reload Fuel Application, Licensing Topical Report
NBD8-20411-P-A, and Addenda.

BFN
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1.2/2.2 REACTOR COOLANT SYSTEM INTEGRITY

SAPETX LIMIT LIMITING SAPETY SYSTEM SETTING

1.2 Reactor Coolant S 'stem Inte 'rit'.2 Reactor Coolant S 'stem Inte rit

Applies to limits ori reactor coolant
systein pressure.

Applies to trip settings of the
instruments and devices Which
are provided to prei/ent the
reactor systeni safety limits
from being exceeded.

o~bec t iv'e

To establish a limit below which
the'ntegrity of the reactor
coolant syest'ein is not threatened
due to an overpressure .conditiori.

O~b ective

To define the lev'el of the
piocess variables at which
autoriiatic protective action
is initiated to prevent the
piessure safety limit from
being exceeded.

S ecifications S 'ecificatioris

A. The pressure at the lowest point
of the reactor vessel shall riot
exceed 1;375 psig whenever
irradiated fuel is in the
reactor vessel.

The limitirig safety system
settings Shall be as specified

~ below:
Limiting Safety

Protective Action S stem Settin

A. Nuclear system
relief valves
open —nuclear .

system pressure

1,105 psig +il psi
(4 valves)

1,115 psig +
ll psi
(4 valves)

1,125 psig +
ll psi
(5 valves)

B. Scram- nuclear <1,055 psig
system high
pressure

BPN
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1.2 BASES

REACTOR COOLANT SYSTEM INTEGRITY

The safety limits for the reactor coolant system pressure have been
selected such that they are below pressures at which it can be shown that
the integrity of the system is not endangered. However, the pressure
safety limits are not high enough such that no foreseeable circumstances
can cause the system pressure to rise over these limits. The pressure
safety limits are arbitrarily selected to be the lowest transient
overpressures allowed by the applicable-codes, ASME Boiler and Pressure
Vessel Code, section III, and USAS Piping Code, Section B31.1.

The design pressure (1,250 psig) of the reactor vessel is established
such that, when the 10 percent allowance (125 psi) allowed by the ASME

Boiler and Pressure Vessel Code Section III for pressure transients is
added to the design pressure, a transient pressure limit of 1,375 psig is
established.

Correspondingly, the design pressure (1,148 psig for suction and 1,326
psig for discharge) of the reactor recirculation system piping is such
that, when the 20 percent allowance (230 and 265 psi) allowed by USAS

Piping Code, Section B31.1 for pressure transients is added to the design
pressures, transient pressure limits of 1.378 and 1,591 psig are
established. Thus, the pressure safety limit applicable to power
operation is established at 1,375 psig (the lowest transient overpressure
allowed by the pertinent codes), ASME Boiler and Pressure Vessel Code,
Section III, and USAS Piping Code, Section B31.1.

The current cycle's safety analysis concerning the most severe abnormal
operational transient resulting directly in a reactor coolant system
pressure increase is given in the reload licensing submittal for the
current cycle. The reactor vessel pressure code limit of 1,375 psig
given in subsection 4.2 of the safety analysis report is well above the
peak pressure produced by the overpressure transient described above.
Thus, the pressure safety limit applicable to power operation is well
above the peak pressure that can result due to reasonably expected
overpressure transients.

Higher design pressures have been established for piping within the
reactor coolant system than for the reactor vessel. These increased
design pressures create a consistent, design which assures that, if the
pressure within the reactor vessel does not exceed 1,375 psig, the
pressures within the piping cannot exceed their respective transient
pressure limits due to static and pump heads.

The safety limit of 1,375 psig actually applies to any point in the
reactor vessel; however, because of the static water head, the highest
pressure point will occur at the bottom of the vessel. Because the

BFN
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1.2 BASES (Cont'd)

pressure is not monitored at this point, it cannot be directly determinedif this safety limit has been violated. Also, because of the potentially
varying head level and flow pressure drops, an equivalent pressure cannot
be a priori determined for a pressure monitor„ higher in the vessel.
Therefore, following any transient that is severe enough to cause concern
that this safety limit was violated, a calculation will be performed
using all available information to determine if the safety limit was
viylated.

REFERENCES

1. Plant Safety Analysis (BFNP FSAR Section 14.0)

2. ASME Boiler and Pressure Vessel Code Section IIX

3. USAS Piping Code, Section B31.1

4. Reactor Vessel and Appurtenances Mechanical Design (BFNP FSAR
Subsection 4.2)
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2.2 BAsEs

REACTOR COOLANT SYSTEM INTEGRITY

To meet the safety basis, 13 relief valves have been installed on the
unit with a total capacity of 84.1 percent of nuclear boiler rated steam
flow. The analysis of the worst overpressure transient (3-second closure
of all main steam line isolation valves) neglecting the direct scram
(valve position scram) results in a maximum vessel pressure which, if a
neutron flux scram is assumed considering 12 valves operable, results in
adequate margin to the code allowable overpressure limit of 1,375 psig.

To meet operational design, the analysis of the plant isolation transient
(generator load regect with bypass valve failure to open) shows that
12 of the 13 relief valves limit peak system pressure to a value which is
well below the allowable vessel overpressure of 1,375 psig.

BPN
Vnit 2

1.2/2.2-4



3. 1/4. 1 REACTOR PROTECTION SYSTEM

LIMITING CONDITIONS POR OPERATION SURVEILLANCE RBQUIREMENTS

3.1 Reactor Protection S stem 4,1 Reactor Protection S stem

Applies. to the instrumentation
and associated devices which
initipte a reactor scram.

Applies to the surveillance
of the instrumentation and
associated devices which
initiate reactor scram.

O~b ective ~cb ective

To assure the operability of the
reactor protection system.

To specify the type and
frequency of surveillance to
be applied to the protection
instrumentation.

A. When there is fuel in th'e vessel,
the setpoints, minimum number of
trip systems, and minimum number
of instrument channels that must
be OPERABLE for each position of
the mode switch shall be as given
in Table 3.1.A.

A, Instrumentation systems shall
be functionally tested and
calibrated as indicated in
Tables 4.1.A and 4.1.8,
respectively.

B. Two RBS power monitoring channels
for egch inservice RPS MG sets or
alterqate source shall be OPERABLE.

l. pith one RPS electric power
monitoring channel for
inservice RPS MG set or
alternate power supply
INOPERABLE, restore the
INOPERABLE channel to OPERABLE
status within 72 hours or remove
the as'sociated RPS MG set or
alternate power supply from
service.

B. The RPS power monitoring
system instrumentation shall
be determined OPERABLE:

1, At least once per
6 months by performance
of channel functional,
tests.

BFN
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3. 1/4. 1 REACTOR PROTECTION SYSTEM

LIMXTIMG CONDITIONS FOR OPERATION SURVEILLANCE .REQUIREMENTS

3.1.B. (Cont'd)

2 With both RPS electric power
monitoring channels for an
inservice RPS MO set or
alternate power supply
INOPERABLE, restore at least
one to OPERABLE status within
30 minutes or remove the
associated RPS NG set or
alternate power supply from
service.

BFN
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TABLE 3.1.A
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUHENTATION REOUIREHENTS

Hin. tto. oF
Operable
Instr.
Channels
Per Trip.

T~i>~~i~n

:HOde SwitCh in
Shutdown

Tr v 1-

i w Fn in
Shut- Startup/

ggfggl~> ~ H~~nLX ~Rn . ~Ai ~t
X X =X X 1.A

'2
2
2

Manual Scram

IRH (16)
High Flux

Inoperable

APRH (16)(24)(25)
High Flux

(Flow. Biased)
High Flux

(Fixed Trip)
. High Flux
Inoperative
Downscale

See Spec. 2.1.A.1

5 1204
g 154 rated power
(13)
2 3 Indicated on

Scale

X(21)
X(21)

5120/125 Indicated X(22) X(22)
on scale

X

X(17)
X(17)

X 1.A

(5)

- (5)

1.A

= 1:A

'X
(15)
X

--1.A or 1.8
1.A or 1,8

-1.A or 1.8

X(12) 1.A or l.iB

'X .1.A.or 1.8

High Reactor
Pressure g 1055 psig
(PIS=:3-22AA,BB,C,D)

High Drywel 1
. Pressure (14) 5 2.5.psig

(PIS-64-56 A-0)

X(10) X

-X(8) ~X(8)

~ X : 1.".A

'1."A

'-'eactor Low-Water
Level ( 14) «2'38"..above
(LIS-:3-203 A-D) vessel.-rero

~ X .X ll.A
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Min. No. of
Operable
Instr.
Channels
Per Trip

TABLE 3.1.A
REACTOR PROTECTION SYSTEM (SCRAH) INSTRUHENTATION REOUIREMENTS

whi h F

Queznhla
Shut- Startupl

T v 1 n ~w /graf~ ((RI ~(()LX ()ILO ~ill
High Water Level

in West Scram
Discharge Tank
(LS-85-45A-D)

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

Hain Steam Line
Isolation Valve
Closure

Turbine Control
Valve Fast
Closure or
Turbine Trip

Turbine Stop
Valve Closure

Turbine First
Stage Pressure
Permissive
(PIS-1-81AB,B,
PIS-1-91A&B)

5 50 Gallons

g 50 Gallons

5,10K Valve Closure

2550 psig

510K Valve Closure

not 2154 psig

X(2)

X(2)

X(18) X(18)

1.A

X 1.A

X(6) 1.A or 1.C

X(4) 1.A or 1.D

X(4) 1.A or 1.D

X(18) (19)

Hain Steam Line
High Radiation
(14)

Low Scram Pilot
Air Header
Pressure

3 X Normal Full
Power Background
(20)

250 psig

X(9)

'(2) X(2)

X(9) X(9) 1.A or 1.C

I.A
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NOTES FOR TABLE 3.1.A

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 one trip system, trip the INOPERABLE channels or entire
trip system within one hour, or, alternatively, take the below listed
action for that trip function. If the minimum number of OPERABLE
instrument channels cannot be met by either trip system, the appropriate
action listed below (refer to right'-hand column of Table) shall be
taken. An INOPERABLE channel need not be placed in the tripped condition
where this would cause the trip function to occur. In these cases, the
INOPERABLE channel shall be restored to OPERABLE status within two hours,
or take the action listed below for that trip function.

A. Initiate insertion of OPERABLE rods and compl'ete insertion of all
OPERABLE rods within four hours. In refueling mode, suspend all
operations involving core alterations and fully insert all OPERABLE
control rods within one'our.

BE Reduce power level to IRM range and place mode switch in the
STARTUP/HOT Standby position within 8 hours.

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

D. Reduce power to less than 30 percent of rated.

2. Scr'am discharge volume high bypass may be used in SHUTDOWN or REFUEL to
bypass scram discharge volume scram and scram pilot air header low
pressure scram with control rod block for reactor protection system reset.

3. (Deleted)

4. Bypassed when turbine first stage pressure is less than 154 psig.

5. IRMs are bypassed when APRMs are onscale and the reactor mode switch is
in the RUN position.

6. The design permits closure of any two lines without a scram being
initiated.

7. , When the reactor is subcritical and the reactor water temperature is less
than 212 F, only the following trip functions need to be OPERABLE:

A. Mode switch in SHUTDOWN

B. Manual scram

C. High flux IRM

D. Scram discharge volume high level

E. APRM 15 percent scram

F ~ Scram pilot air header low pressure

BFN
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NOTES FOR TABLE 3.1.A (Cont'd)

8. Not required to be OPERABLE when primary containment integrity is not
required.

9. Not required if all main steamlines are isolated.

10. Not required to be OPERABLE when the reactor pressure vessel head is not
bolted to the vessel.

The APRM downscale trip function is only active when the reactor mode
switch is in RUN.

12. The APRM downscale trip is automatically bypassed when the IRM
instrumentation is OPERABLE and not high.

13. Less than 14 OPERABLE LPRMs will cause a trip system trip.
14." Channel shared by Reactor Protection System and Primary Containment and

Reactor Vessel Isolation Control System. A charm'el failure may be a
channel failure in each system.

15. The APRM 15 percent scram is bypassed in the RUN Mode.

16.

17.

Channel shared by Reactor Protection'system and Reactor Manual Control-
System (Rod Block Portion). A channel failure may be a channel failure
in each system. If a channel is allowed to be I&OPERABLE per
Table 3.1.A, the corresponding function in that same channel may be
INOPERABLE in the Reactor Manual Control System (Rod Block).

I

Not required while performing low power physics tests at atmospheric
pressure during or after refueling at power levels not to exceed 5 HV(t).

18. This function must inhibit the automatic bypassing of turbine control
valve fast closure or turbine trip scram and turbine stop valve closure
scram whenever turbine first stage pressure is greater than or equal to
154 psig.

19. Action 1.A or 1.D shall be taken only if the permissive fails in such a
manner to prevent the affected RPS logic from performing its intended
function. Otherwise, no action is required.

20. The nominal setpoints for alarm and reactor trip (1.5 and 3.0 times
background, respectively) are established based on the normal background
at full power. The allowable setpoints for alarm and reactor trip are
1.2-1.8 and 2.4-3.6 times background, respectively.

21. The APRM High Flux and Inoperative Trips do not have to be OPERABLE in
the REFUEL Mode if the Source Range Monitors are connected to give a
noncoincidence, High Flux scram, at 5 x 10 cps. The SRMs shall be
OPERABLE per Specification 3.10.B.1. The removal of eight (8) shorting
links is required to provide noncoincidence high-flux scram protection
from the Source Range Monitors.

BFN
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NOTES FOR TABLE 3.1.A
(Cont'd)'2.

The three required IRMs per trip channel is not required in the Shutdown
or REFUEL Modes if at least four IRMs (one in each core quadrant) are
connected to give a noncoincidence, High Flux scram. The removal of four
(4) shorting links is required to provide noncoincidence high-flux scram
protection from the IRMs;

23. A channel may be placed in an INOPERABLE status for up to 4 hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system
is monitoring that parameter.

24. The Average Power Range Monitor scram function is varied (Reference
Figure 2.1-1) as a function of recirculation loop flow (M). The trip
setting of this function must be maintained in accordance with 2.1.A.

25. The APRM flow-biased neutron flux signal is fed through a time constant
circuit of approximately 6 seconds. This time constant may be lowered or
equivalently removed (no time delay) 'without affecting the operability of
the flow-biased neutron flux trip channels. The APRM fixed high neutron
flux signal does not incorporate the time constant but responds directly
to instantaneous neutron flux.

BFN
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TABLE 4. 1.A
REACTOR PROTECTION SYSTEH (SCRAH) INSTRUHENTATION FUNCTIONAL TESTS

HINIHUH FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTRUMENT ANO CONTROL CIRCUITS

F inlT Fr n 3

Hode Switch in Shutdown

Manual Scram

IRM
Nigh Flux

Inoperative

A Place Hode Switch .in,Shutdown

Trip Channel and Alarm

Trip Channel and Alarm (4)

Trip.Channel and Alarm (4)

Each Refueling Outage

Every '3 '.Months

Once/Week Ouring Refueling
„and;Before Each Startup

Once/Week Ouring Refueling
and Before Each Startup

APRH
Nigh Flux ( 15% Scram).

.Nigh .Flux (Flow Biased)

High Flux (Fixed Trip)

Inoperative

Oownscale

Flow Bias

High Reactor Pressure
(PIS-3-22AA, BB, C, 0)

High Drywell Pressure
(PIS-64-56 A-D)

Reactor Low Water Level
(LIS-3-203 A-,D)

'B

'B

Trip Output. Relays (4)

Trip Output 'Relays .,(4)

Trip Output Relays,(4)

Trip Output .Relays,(4)

Trip Output Relays,(4)

(6)

Trip Channel and Alarm (7)

Trip Channel and Alarm (7)

Trip .Channel and Alarm (7)

.Before:Each Startup and
Weekly When Required to

. be Operable

Once/Week

Once/Week

Once/Week

Once/Week

(6)

Once/Honth

Once/Month

Once/Month
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High Water Level in Scram Oischarge
Tank Float Switches (LS-85-45C-F) A

Electronic Level Switches
(LS-85-45A, 8, G, H)

Main Steam Line High Radiation
Main Steam Line Isolation Valve

Closure

Turbine Control Valve Fast
Closure or turbine trip

Turbine First Stage Pressure
Permissive (PIS-1-81A and B,
PIS-1-91A and B)

Turbine Stop Valve Closure

Low Scram Pilot Air Header
Pressure (PS 85-35 Al, A2, Bl,

~ & B2)

TABLE 4. 1.A (Continued)

Trip Channel and Alarm

Trip Channel and Alarm (7)

Trip Channel and Alarm (4)

Trip Channel and Alarm

Trip Channel and Alarm

Trip Channel and Alarm (7)

Trip Channel and Alarm

Trip Channel and Alarm

~Mini ~Fr ~eI)gy~3

Once/Month

Once/Month

Once/3 Months (8)

OnCe/3 MOnthS (8)

Once/Month ( 1)

Every three months

Once/Month ( 1)

- Once/6 I'onths

BFN-Unit 2
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NOTES FOR TABLE 4.1.A

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

2. A description of the three groups is included in the Bases of this
specification.

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

C

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

5. (Deleted)

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

7. Functional test consists of the in)ection of a simulated signal into the
electronic trip circuitry in place of the sensor signal to verify
operability of the trip.end alarm functions.

8. The functional test frequency decreased to once every three months to
reduce challenges to relief valves per NUREG 0737, Item II.K.3.16.

BFN
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TABLE 4.1.B
REACTOR PROTECTION SYSTEM (SCRAH) INSTRUHENT CALIBRATION

HINIHUH CALIBRATION FREOUENCIES FOR REACTOR PROTECTION INSTRUHENT CHANNELS

IRH Hi gh Flux Comparison to APRH on Controlled Note (4)
Startups (6)

APRH High Flux
Output Signal

Flow Bias Signal

LPRH Signal

High Reactor Pressure
(PIS-3-22 AA, BB, C, D)

High Drywell Pressure
(PIS-64-56 A-D)

Reactor Low Water Level
(LIS-3-203 A-D)

Nigh Water Level in Scram
Discharge Volume
Float Switches
(LS-85-45-C-F)
Electronic Level Switches
(LS-85-45 A, B, G, H)

Hain Steam Line Isolation Valve
Closure

Hain Steam Line Nigh Radiation

Turbine First Stage Pressure
Permissive (PIS-1-81 A&B,
PIS-1-91 A&B)

Turbine Stop Valve Closure

Turbine Control Valve Fast Closure
on Turbine Trip

Low Scram Pilot Air
Header Pressure (PS 85-35 Al,
A2, B1, & B2)

'B

Heat" Balance

Calibrate Flow Bias Signal (1)

TIP System Traverse (8)

Standard Pressure Source

Standard Pressure Source

Press''re Standard

Calibrated Water Column

Calibrated Water Column

Note (5)

Standard Current Source (3)

Standard Pressure Source.

Note (5)
C

St'andard Pressure Source

Standard Pressure Source

Once/7 Days

Once/Operating Cycle

Every 1000 EFFective Full
Power Hours

Once/18 Honths (9)

Once/18 Months (9)

Once/18 Honths (9)

Once/18 Honths

once/18 Honths (9)

Note (5)

Every 3 Months

Once/18 Honths (9)

Note (5)

Once/Operating Cycle

Once/18 Honths
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NOTES FOR TABLE 4.1.B

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

2. Calibrations are not required 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.

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

6. On controlled startups, overlap between the IRMs and APRMs will be
verified.

7. The Flow Bias Signal Calibration will consist of calibrating the sensors,
flow converters, and signal offset networks duqing each 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
operation during the. operating cycle: Refer to 4.1 Bases for further
explanation of calibration frequency.

8. A complete TIP system traverse calibrates the LPRM signals to the process
computer. The individual LPRM meter readings will be ad)usted as a
minimum at the beginning of each operating cycle before reaching 100
percent power.

9. Calibration consists of the ad)ustment 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 ad)ustment of the electronic trip circuitry, so that its output
relay changes state at or more conservatively than the analog equivalent
of the trip level setting.

UnYt 2
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3.1 BASES

The reactor protection system automatically initiates a reactor scram to:

1. 'Preserve the integrity of the fuel cladding.

2. Preserve the integrity of the reactor coolant system.

3. Minimize the energy which must be absorbed following a loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation
necessary to preserve, the ability of the system to'olerate single
failures and still perform its intended function even during periods when
instrument channels may be out of service because of maintenance. When
necessary, one channel may be made INOPERABLB for brief intervals to
conduct required functional tests and calibrations.

The reactor protection trip system is supplied, via a separate bus, byits own high 1nertia, ac motor-generator set. Alternate power is
available to either Reactor Protection System bus from an electrical bus
that can receive standby electrical power. The RPS monitoring system
provides an isolation between nonclass lB power supply and the class
1B RPS bus. This will ensure that failure of a nonclass 1B reactor
protection power supply will not cause adverse interaction to the
class 1B Reactor Protection System.

The reactor protection system is made up of two independent trip systems
(refer to Section 7.2, FSAR). There are usually four channels provided
to monitor each critical parameter, with two channels in each trip
system. The outputs of the channels in a trip system are combined in a
logic such that either channel trip will trip that trip system. The
simultaneous tripping of both trip systems will produce a reactor scram.

This system meets the intent of IBEB-279 for Nuclear Power Plant
Protection Systems. The system has a reliability greater than that of a
2-out-of-3 system and somewhat less than that of a 1-out-of-2 system.

With the exception of the Average Power Range Monitor (APRM) channels,
the, Intermediate Range Monitor (IRM) channels, the Main Steam Isolation
Valve closure and the Turbine Stop Valve closure, each trip system logic
has one 1nstrument channel. When the minimum condition for operation on
the number of OPERABLB instrument channels per untripped protection trip
system 1s met or if it cannot be met and the effected protection trip
system 1s placed in a tripped condition, the effectiveness of the
protection system is preserved; i.e., the system can tolerate a single
failure and still perform its intended function of scramming the
reactor. Three APRM instrument channels are provided for each protection
trip system.
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3.1 BASES (Cont'd)

Each protection trip system has one more APRM than is necessary to meet
the minimum number required per channel. This allows the bypassing of
one APRM per protection trip system for maintenance, testing or
calibration. Additional- IRM channels have also been provided to allow
for bypassing of one such channel. The bases for the scram setting Eor
the IRM, APRM, high reactor pressure, reactor low water level, MSIV
closure, turbine control valve fast closure and turbine stop valve
closure are discussed in Specifications 2.1 and 2.2.

Instrumentation (pressure switches) for the drywell are provided to
detect a loss of coolant. accident and initiate the core standby cooling
equipment. A high drywell pressure scram is provided at the same setting
as the core cooling systems (CSCS) initiation to minimize the energy
which must be accommodated during a loss of coolant accident and to
prevent return to criticality. This instrumentation is a backup to the
reactor vessel water level instrumentation.

High radiation levels in the main steam line tunnel above that due to the
normal nitrogen and oxygen rhdioactivity is an indication of leaking
fuel. A scram is initiated whenever such radiation level exceeds three
times normal. background. The purpose of this scram is to reduce the
source of such radiation to the extent necessary to prevent release of
radioactive material to the turbine. An alarm is initiated whenever the
radiation level exceeds 1.5 times normal background to, alert the operator
to possible serious radioactivity spikes due to abnormal core behavior.
The air effector off-gas monitors serve to back up the main steam line
monitors to provide further assurance against release of radioactive
materials to site environs by isolating the main condenser off-gas line
to,,the main stack.

A reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant operating status.
ReEerence Section 7.2.3.7 FSAR.

The manual scram function is active in all modes, thus providing for a
manual means of rapidly inserting control rods during all modes of
reactor operation.

The IRM system (120/125 scram) in con)unction with the APRM system
(15 percent scram) provides protection against excessive power levels and
short reactor periods in the startup and intermediate power ranges.

The control rod drive scram system is designed so that all of the water
which is discharged from the reactor by a scram can be accommodated in
the discharge piping. The discharge volume tank accommodates in excess
of 50 gallons of water and is the low point in the piping. No credit was
taken for this volume in the design of the discharge piping as concerns
the amount of water which must be accommodated during a scram. During
normal operation the discharge volume is empty; however, should it fill
with water, the water discharged to the piping Erom the reactor could not
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3.1 BASES (Cont'd)

be accommodated which would result in slow scram times or partial control
rod insertion. To preclude this occurrence, level switches have been
provided in the instrument volume which alarm and scram the reactor when
the volume of water reaches 50 gallons. As indicated above, there is
sufficient volume in the piping to accommodate the scram without
impairment of the scram times or amount of insertion of the control
rods. This function shuts the reactor down while sufficient volume
remains to accommodate the discharge water and precludes the situation in
which a scram would be required but not be able to perform its fuhction
adequately.

A source range monitor (SRM) system is also provided to supply additional
neutron level information during startup but has no scram functions.
Reference Section 7.5.4 FEAR. Thus, the IRM is required in the REFUEL
and STARTUP modes. In .the power range the APRM system provides required
protection. Reference Section 7.5.7 FSAR. Thus, the IRM System is not
required in the RUN mode. The APRMs and the IRMs provide adequate
coverage in the STARTUP and intermediate range.

The high reactor pressure, high drywell pressure, reactor low water
level, low scram pilot air header pressure 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.A
OPERABLE in the REFUEL mode is to assure that shifting to the REFUEL mode
during reactor power operation does not diminish the need for the reactor
protection system.

Because of the APRM downscale limit of > 3 percent when in the RUN mode
and high level limit of. <15 percent when in the STARTUP Mode, the
transition between the STARTUP and RUN Modes must be made with the APRM
instrumentation indicating between 3 percent and 15 percent of rated
power or a control rod scram will occur. In addition, the IRM system
must be indicating below the High Flux 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 the power level
ingications (i.e., the power level is continuously monitored from
beginning of startup to full power and frap full power to SHUTIXNN).
When power is being reduced, if a transfer to the STARTUP mode is made
and the IRMs 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.

The low scram pilot air header pressure trip performs the same function
as the high water level in the scram discharge instrument volume for fastfillevents in which the high level instrument response time may be
inadequate. A fast fillevent is postulated for certain degraded control
air events in which the scram outlet valves unseat enough to allow 5 gpm
per drive leakage into .the scram discharge volume but not enough to cause
control rod insertion.
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4.1 BASES

The minimum functional testing frequency used in this specification is
based on a reliability analysis using the concepts, developed in reference
(1). This concept was specifically adapted to the one-out-of-two taken
twice logic of the reactor protection system. The analysis shows that the
sensors are primarily responsible for the reliability of the reactor
protection system. This analysis makes use of "unsafe failure" rate
experience at conventional and nuclear power plants in a reliability model
for the system. An "unsafe failure" is defined as one which negates
channel operability and which, due to its nature, is revealed only when
the channel is functionally tested or attempts to respond to a real
signal. Failure such as blown fuses. ruptured bourdon tubes, faulted
amplifiers, faulted cables. etc., which result in "upscale" or "downscale"
readings on the reactor instrumentation are "safe" and will be easily
recognized by the operators during operation because they are revealed by
an. alarm or a scram.

The channels listed in Tables 4.1.A and 4.1.B are divided into three
groups for functional testing. These are:

A. On-Off sensors that provide a scram trip function.

B. Analog devices coupled with bistable trips that provide a scram
function.

C. Devices which only serve a useful function during some restricted
mode of operation, such as STARTUP or SHUTDOWN, or for which the
only practical test is one that can be performed at SHUTDOMN.

The sensors that make up group (A) are specifically Selected from among
the whole family of industrial on-off sensors that have earned an
excellent reputation for reliable operation. During design, a goal of
0.9999 probability of success (at the 50 percent confidence level) was
adopted to assure that a balanced and adequate design is achieved. The
probability of success is primarily a function of the sensor failure rate
and the test interval. A three-month test interval was planned for group
(A) sensors. This is in keeping with good operating practices, and
satisfies the design goal for< the logic configuration utilized in the
Reactor Protection System.

To satisfy the long-term oh)ective of maintaining an adequate level of
safety throughout the plant lifetime, a minimum goal of 0.9999 at the 95

'ercentconfidence level is proposed. With the (1-out-of-2) X (2) logic,this requires that each sensor have an availability of 0.993 at the 95
percent confidence level. This level of availability may be maintained byad)usting the test interval as a function of the observed failurehistory.i

l. Reliability of Engineered Safety Features as a Function of Testing
Frequency, I. H. Jacobs, "Nuclear Safety," Vol. 9, No. 4,
July-August, 1968, pp. 310-312.
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4.1 BASES (Cont'd)

To facilitate the implementation of this technique, Figure 4.1-1 is
provided to indicate an'ppropriate trend in test interval. The procedureis as follow's:

1. Like sensors are pooled into one group for the purpose of data
acquisition.

2. The factor M is the, exposure hours and is equal to the number of
sensors in a group, n, times the elapsed time T (N = nT).

3. The accumulated number of unsafe failures is plotted as an
ordinate against H as an abscissa on Figure 4.1-1.

4. After a trend is established, the appropriate monthly test
interval to satisfy'the goal will be the test interval to theleft of the plotted points.

5. A test interval of one month will generally be used initiallyuntil a trend is established.

Group (B) devices utilize an analog pensor followed by an amplifier and a
bistable trip circuit. The sensor and amplifier are active components and
a failure is almost always accompanied by an alarm and an indication of
the source of trouble. In the event of failure, repair or substitution
can start immediately. An "as-is" failure is one that "sticks" mid-scale
and is not capable of going either up~or down in response to anout-of-limits input. This type of failure for analog devices is a rare
occurrence and is detectable by an operator who observes that one signal
does not track the other three. For purpose of analysis, it is assumed
that this rare failure will be detected within two hours.

The bistable trip circuit which is a part of the Group (B) devices can
sustain unsafe failures which are revealed only on test. Therefore, it is
necessary to test them periodically. -.

A study was conducted of the instrumentation channels included in the
Group (B) devices to calculate their "unsafe" failure rates. The analog
devices (sensors and amplifiers) are predicted to„have an unsafe failure
rate of less than 20 x 10 failure/hour. The bistable trip circuits
are predicted to have unsafe failure rate of less than 2 x 10
failures/hour. Considering the two hour monitoring interval for the
analog devices as assumed above, and a wee}eely test interval for the
bistable trip circuits, the design reliability goal of 0.99999 is attained
with ample margin.

The bistable devices are monitored during plant operation to record their
failure history and establish a test interval using the curve of Figure
4.1-1. There are numerous identical bistable devices used throughout the
plant's instrumentation system. Therefore, significant data on the
failure rates for the bistable devices should be, accumulated rapidly.
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,The frequency of calibration of the APRM Flow Biasing Network has been
established at each refueling. outage. There" are several instruments which
must be calibrated and it will take several hours to perform the
calibration of the entire network. While the calibration is being
performed, a zero flow signal will be sent „to half of the APRMs resulting
in a half scram and rod blockicondition. Thus, if the calibration were
performed during operation,,flux shaping would not be possible. Based on
experience at other generating stations, drift of instruments, such as
those in the Flow Biasing Network, is not significant and therefore, to
avoid spurious scrams, a calibration frequency- of each refueling outage is
establi'shed.

Group (C) devices are active only during a given portion of the
operational cycle. For example, the IRM is active: during STARTUP and
inactive during full-power operation. Thus, the only test that is
meaningful is the one performed 'gust prior to SHUTDOWN or STARTUP: i.e.,
the tests that are performed gust prior to use of the instrument.

Calibration frequency of the instrument channel is divided into two
groups. These are as follows:

1. Passive type indicating devices that can be compared with like
units on a continuous basis.

2; Vacuum tube or semiconductor devices and detectors that drift or
lose sensitivity.

Experience with passive type instruments in generating stations and
substations indicates that the specified calibrations are adequate. For
those devices which employ amplifiers, etc., drift specifications call for
drift to be less than 0.4 percent/month; i.e., in the'period of.a month a
drift of 4 percent would occur and thus providing for adequate margin.
For the APRM system drift of electronic apparatus is not the only
consideration in determining a calibration frequency. Change in power
distribution and loss of chamber sensitivity dictate a calibration every
seven days. Calibration on this frequency assures plant operation at or
below thermal limits.

A comparison of Tables 4.1.A and 4.1.B indicates that two instrument
channels have been included in the latter table. These are: mode switch
in SHUTDOWN and manual scram. All of the devices or sensors associated
with these scram functions are simple on-off switches and, hence,
calibration during operation is not applicable, i.e., the switch is either
on or off.
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The sensitivity of LPRM detectors decreases with exposure to neutron flux
at a slow and approximately constant rate. The APRM system, which uses
the LPRM readings to detect a change in thermal power, will be calibrated
every seven days using a heat balance to compensate for this change in
sensitivity. The RBM system uses the LPRM reading to detect a localized
change in thermal power. It applies a correction factor based on the APRM
output signal to determine the percent thermal power and therefore any
change in LPRM sensitivity is compensated for by the APRM calibration.
The technical specification limits of CMFLPD. CPR, and MAPLHGR are
determined by the use of the process computer or other backup met}iods.
These methods use LPRM readings and TIP data to determine the power
distribution.

Compensation in the process computer for changes in LPRM sensitivity will
be made by performing a full core TIP traverse to update the computer
calculated LPRM correction factors every 1000 effective full power hours.

As a minimum the individual LPRM meter readings will be ad)usted at the
beginning of each operating cycle before reaching 100 percent power.
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION

3.2 Protective Instrumentation

SURVEILLANCE REQUIREMENTS

4.2 Protective Instrumentation

Applies to the plant instrumentation
which initiates and controls
a protective function.

Applies to the surveillance
requirement of the instrumentation
that initiates and controls
protective function.

O~bective O~b ective

To assure the operability of
protective instrumentation.

To specify the type and
frequency of surveillance,'o be applied to protective
instrumentation.

S ecification

A. Primar Containment and Reactor
Buildin Isolation. Functions

A. Primar Containment and
Reactor Buildin Isolation
Functions

When primary containment
integrity is required, the
limiting conditions of
operation for the instrumen-
tation that initiates primary
containment isolat'ion are
given in Table 3.2.A. This
includes instrumentation that
initiates isolation of the
reactor vessel, reactor
building, main steam lines,
and initiates the standby
gas treatment system.

Instrumentation shall be
functionally tested'nd
calibrated as indicated
in Table 4.2.A.

System logic shall be
functionally tested as
indicated in Table 4.2.A.

Core and Containment Coolin
S stems — Initiation & Control

B. Core and Containment
Coolin S stems—
Initiation & Control

„ The limiting conditions for
operation for the
instrumentation that initiates
or controls the core and
containment cooling systems
are given in Table 3.2.B.

Instrumentation shall be
functionally tested,
calibrated and checked as
indicated in Table 4.2.B.
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.B Core and Containment Coolin
S stems — Initiation 8 Control
(Cont'd)

4.2.B Core and Containment Coolin
S stems — Initiation 6 Control
(Cont'd)

This instrumentation must be
operab'le when the system(s) it
initiates or controls are
required to be operable'as
specified in Section 3.S.

System logic shall be
functionally tested as
indicated in Table 4.2.B.

whenever a system or loop
is made inoperable because
of a required test or
calibration, the other
systems or loops that
are required to be operable
shall be considered operableif they are within the required
surveillance testing frequency
and there is no reason to
suspect that they are
inoperable.

C. Control Rod'Block Actuation C. Control Rod Block Adtuation

The limiting conditions of
operation for the
instrumentation that
initiates control rod block
are given in Table 3.2.C.

DELETE
Now covered by note 7.c.

Instrumentation shall be
functionally tested,
calibrated and checked as
indicated in Table 4.2.C.

System logic shall be
functionally tested as
indicated in Table 4.2.C.

D. OffMas Post Treatment Isolation
Functions

D. OffMas Post Treatment
Isolation Functions

l. Off~as Post Treatment
Monitors

l. Off-Gas Post Treatment
Monitorin S stem

(a) Except as specified in
(b) below, both off-gas
post treatment
radiation monitors
shall be operable
during reactor
operation. The
isolation function trip
settings for the
monitors shall be set

Instrumentation shall
be functionally tested,
calibrated and checked
as indicated in Table
4.2.D.

System logic shall be
functionally tested as
indicated in Table 4.2.D.
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3.2/4.2 PROTECTIVE INSTRUNENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RBQUIRBNBNTS

3.2.D.1.(a) OffMas Post -Treatment
Monitors (Cont'd)

U

at a value not to exceed
the equivalent of the
stack release limit
specified in
Specification .3.8.8.1.

(b) Prom and after the date
that one of the two
off-gas post treatment
radiation monitor's is
made or found,to be
inoperable, continued
reactor power operation
is permissible during the
next seven days, provided
that the inoperable
monitor is tripped in the
downscale position. One
radiation monitor may be
out of service for four
hours for functional test
and/or calibration
without the monitor being
in a downscale tripped
condition. Both monitors
may be taken out of
service for less than one
hour for purging of
monitors during SI
performance.

(c) Upon the loss of both
off-gas post treatment
radiation monitors,
'initiate an orderly
shutdown and shut the-
mainsteam ipolation
valves or the off-gas
isolation valve within
10 hrs. Purging during
SI performance is not
considered a loss of
monitoring capability.
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3.2/4.2- PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.2.E. Dr ell Leak Detection 4.2.E. Dr ell Leak Detection

The limiting conditions of
operation for the
instrumentation that monitors
drywell leak detection
are given in Table 3'.2.E.

Instrumentation shall be
calibrated and checked as
indicated in Table 4.2.E.

P. Surveillance Instrumentation P. Surveillance Instrumentation

The limiting conditions for the
instrumentation that provides
surveillance information
readouts are given in
Table 3.2.F.

Instrumentation shall be
calibrated and checked as

~ indicated in Table 4.2.F.

G. Control Room Isolation G. Control Room Isolation

The limiting conditions for
instrumentation that isolates
the control room and initiates
the control,'room emergency
pressurization systems are
given in Table 3.2.G.

Instrumentation shall be
calibrated and checked as
indicated in Table 4.2.G.

H. Flood Protection H. Plood Protection

The unit shall be shutdown and
placed in the cold condition
when Wheeler Reservoir lake
stage rises to a level such
that water from the reservoir
begins to run across the
pumping station deck at
elevation 565.

Surveillance shall be
performed on the
instrumentation that monitors
the reservoir level as
indicated in Table 4.2 AH.

Requirements for
instrumentation that monitors
the reservoir level are
given in Table 3.2.H.

I. Meteorolo ical Monitorin
Instrumentation

Meteorolo ical,» Monitorin
Instrumentation

The meteorological monitoring
instrumentation listed in Table
3.2.I shall be operable
at all times.

Each meteorological monitoring
instrument channel shall be
demonstrated operable by the
performance of the CHANNEL
CHECK at least once ~per
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.I. Meteorolo ical Monitorin
Instrumentation (Cont'd)

4.2.I Meteorolo ical Monitorin
Instrumentation (Cont'd)

l. With the number of operable
meteorological monitoring
channels less than required
by Table 3.2.I, restore the
inoperable channel(s) to
operable status within
7 days.

24 hours and the CHANNEL.
CALIBRATION at least once
each 6 months.

2. With one or more of the
meteorological monitoring
channels inoperable for more
than 7 days, prepare and
submit a Special Report to
the Commission, pursuant to
Specification 6.7.3.C within
the next 10 days outlining
the cause of, the malfunction
and the plans for restoring
the system to operable
status.

t

Seismic Monitorin
Instrumentation

4.2.J. Seismic Monitorin
Instrumentation

1. The seismic monitoring
instruments listed in
Table 3.2.J shall be
operable at all times.

l. Each of the seismic
monitoring instruments
shall be demonstrated
operable by performance of
tests at the frequencies
listed in Table 4.2.J.

2. With the number of
seismic monitoring
instruments'ess than the
'number listed in Table
3.2.J, restore the
inoperable instrument(s)
to operable status within
30 days.

2. Data shall be retrieved
from all seismic instruments
actuated during a seismic
event and analyzed to
determine the magnitude
of the vibratory ground
motion. A Special Report
shall be submitted to the

, Commission pursuant to
Specification 6.7.3.D within
10 days describing the
magnitude, frequency
spectrum, and resultant
effect upon plant features
important to safety.
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3.2/4.2 PROTECTIVE INSTRUMENTATION,,

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.2.J. Seismic Monitorin
Instrumentation (Cont'd)

3. With one or more of the
instruments listed in Table
3.2.J INOPERMLE for more
than 30 days. submit a
Special Report to the
Commission pursuant to
Specification 6.7.3.C within
the next 10 days describing
the cause of the malfunction
and plans for restoring the
instruments to OPERABLE
status.
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TABLE 3.2.A
PRIHARY CONTAINMENT AND REACTOR BUILOING ISOLATION INSTRUHENTATIOtt

Hinimun tto.
Instrument

Channels Operable
1

Instrument Channel
.Reactor Low Water Level(6)
(LIS-3-203 A-0)

in

Z 538" above vessel zero

A i

A or
(8 and E)

1. Below trip setting does
the Following:
a. Initiates Reactor

.Building Isolation
b. Initiates Primary

Containment
Isolation

.c. Initiates SGTS

Instrument Channel-
Reactor High Pressure

100 t 15 psig 0 1. Above trip setting isolates
.the shutdown cooling suction
valves of the;RHR system.

2

Instrument Channel-
Reactor Low Water Level
,(LIS-3-56A-0)

Instrument Channel—
High Drywell Pressure (6)
(PIS-64-56A-0)

2 378" above vessel zero

g 2.5 psig A ar
(B and E)

1. Below trip setting, initiates
Hain Steam Line Isolation

1. Above trip setting does the,
Following:
a. Initiates Reactor

.Building Isolation
b. Initiates Primary

Containment Isolation
c.. Initiates SGTS
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Hininun No.
Instrument

Channels Operable
P r T 'I

TABLE 3.2.A (Continued)
PRIMARY CONTAINHENT AND REACTOR BUILDING ISOLATION INSTRUHENTATION

2(3)

2(12)

2(14)

Instrument Channel-
High Radiation Hain Steam
Line Tunnel (6)

Instrument Channel-
Low Pressure Main Steam
Line
(PIS-1-72, 76, 82, 86)

Instrument Channel—
High FlOw Hain Steam Line
(PdIS-1-13A-O, 25A-D,
36A-D, 50A-D)

Instrument Channel-
Hain Steam Line Tunnel
Nigh Temperature

Instrument Channel-
Reactor Water Cleanup
System Floor Drain
Nigh Temperature

Instrument Channel-
Reactor Water Cleanup
System Space Nigh
Temperature

Instrument Channel-
Reactor Building
Ventilation Nigh
Radiation - Reactor Zone

S 3 times normal rated
full power background

2 825 psig (4)

S 140K of rated steam flow

S 200~F

160 - 180~F

160 - 1800F

S 100 mr/hr or downscale

B

C

l. Above trip setting
initiates Hain Steam Line
Isolation

1. Below trip setting
initiateS Hain Steam
i.ine Isolation

l. Above trip setting
initiates Hain Steam
Line Isolation

1. Above trip setting
initiates Main Steam
Line Isolation.

l. Above trip setting
initiates Isolation
of Reactor Water
Cleanup Line From
Reactor and Reactor
Water Return Line.

l. Same as above

1. 1 upscale or 2 downscale will
a. Initiate SGTS
b. Isolate reactor zone and

reFueling Floor.
c. Close atmosphere

control system.
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TABLE 3.2.A (Continued)
PRIHARY CONTAINMENT ANO REACTOR BUILDING ISOLATION INSTRUHENTATION

Hinimum No.
Instrument

Channels OperableP~T~r'i~11+
1

~~nt~in
Instrwnent Channel
Reactor Building
Ventilation High
Radial.ion - Refueling Zone

g 100 mr/hr or downscale F 1. 1 upscale or 2 downscale will
a. Initiate SGTS
b;= Isolate refueling floor
c. Close atmosphere control

system

2(7) (8) Instrument Channel
SGTS Flow.- Train A
Heater

R.H. Heater g 2000 cfm H and
(A or F)

Below 2006 cfm, trip setting
R.H. heater will shut off.

2(7) (8) Instrument Channel
SGTS Flow - Train B
Heater

R.H. 'Heater S 2000 cfm H and
(A or F)

Below 2000.cfm, trip. set t ing
R.H. heater will shut off.

2(7) (8) Instrument Channel
SGTS Flow - Train C
Heater

R.H. Heater S 2000 cfm H and
(A or F)

Below 2000 cfm. trip setting
R.H. heater will shut off.

2(10)

Reactor Building Isolation 0 S, t S 2 secs.
Timer (refueling floor)

Reactor Building Isolation 0 < t S 2 secs.
Timer (reactor rone)

Group 1 (Initiating) Logic N/A

HorF

GorA
or H

A

1. Below trip setting prevents
spurious trips and system
perturbations from initiating
isolation

1. Below trip setting prevents
spurious trips and system
perturbations from initiating
isolation

1. Refer to Table 3.7.A for list
of valves.
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TABLE 3.2.A (Continued)
PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Minimum No.
Instrument

Channels Operable

Group 1 (Actuation) Logic N/A

Group 2 (Initiating) Logic N/A

Group 2 (RHR Isolation- N/A
Actuation) Logic

Group 8 (Tip-Actuation) N/A
Logic

A or
(B and E)

1. Refer to Table 3.7.A for list
oF valves.

l. Refer to Table 3.7.A for list
valves.

Group 2 (Orywell Sump
Brains-Actuation) Logic

N/A

Group 2 (Reactor Building N/A
8. ReFueling Floor, and
Orywell Vent. and Purge-
Actuation) Logic

Group 3 (Initiating) Logic N/A

Group 3 (Actuation) Logic N/A

F and G 1. Part of Group 6 Logic

1. Refer to Table 3.7.A. for
list of valves.

Group 6 Logic N/A F and G 1. ReFer to Table 3.7.A for
list of valves.

Group 8 ( Initiating) Logic N/A 1. Refer to Table 3.7.A for list
of valves.

2. Same as Group 2 initiating
logic.
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TABLE 3.2.A (Continued)
PRIHARY CONTAINHENT ANO REACTOR BUILOING ISOLATION INSTRUHENTATION

Hinimum No.
Instrument

Cbannels Operable
F n

1(7).(8) SGTS Train A Log'ic N/A

1(7) (8) SGTS Train B Logic N/A

l(7) (8) SGTS Train C Logic K/A

Reactor Building Isolation N/A
(refueling floor) Logic

Reactor Building Isolation N/A
(reactor- zone) Logic

N or F

N or G
or A

L or
(A and F)

L or
(A and F)

'L or
(.A and F)

ReFer to'Table 3.2.B For RCIC and HPCI functions including Groups 4, 5. and 7 valves.
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NOTES FOR. TABLE 3.2.A

Whenever the respective;functions are required to be OPERABLE there shall"
be two OPERABLE or tripped trip systems for each function. If the first
column cannot be met for one of the trip systems, that trip system or
logic for that function. shall be tripped (or the appropriate action
listed below shall be taken). If the column cannot, be met for all trip
systems, 'the appropriate action listed below shall be taken.

C

A. Initiate an orderly shutdown and have the reactor in Cold Shutdown in
24 hours.

B. Initiate an orderly load reduction and. have Main Steam Lines isolated
within eight'ours.

C. Isolate Reactor Water Cleanup System.

D. Isolate Shutdown Cooling.

E. Initiate primary containment isolation within 24 hours.

F. The handling of spent fuel will be prohibited and all operations over
spent fuels and open rea'ctor wells shall be prohibited.

G. Isolate the reactor building and start the standby gas treatment
system.

H. Immediately perform a logic system functional test, on the logic in
the other trip systems and daily thereafter not to exceed 7 days.

I. Deleted

J. Withdraw TIP.

K. Manually isolate the affected lines. Refer to Section 4.2 ' for the
requirements of an INOPERABLE system.

L. If one SGTS train is INOPERABLE take actions H or A and F. If two
SGTS trains are INOPERABLE take actions A and F.

2. When it is determined that a channel is failed in the unsafe condition,
the other channels that monitor the same variable shall be functionally
tested immediately before the trip system or logic for that, function is
tripped. The trip system or the logic for that function may remain
untripped for short periods of time to allow functional testing of the
other trip system or logic for that function.

3. There are four sensors per steam line of which at least one sensor per
trip system must be OPERABLE.

BFN
Unit 2
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NOTES FOR TABLE 3.2.A (Cont'd)

4. Only required in RUN Mode (interlocked with Mode Switch).

5. Not required in RUN Mode (bypassed by Mode Switch).

6. Channel shared by RPS and Primary Containment & Reactor Vessel Isolation
Control System. A channel failure may be a channel failure in each
system.

7. A train is considered a trip system.

8. Two out of three SGTS trains required. A failure of more than one will
require actions A and F.

9. Deleted

10. Refer to Table 3.7.A and its notes for a listing of Isolation Valve
Groups and their initiating signals.

ll. A channel may be placed in an INOPERABLE status for up to four hours for
required surveillance without placing the trip system in the tripped
condition provided at least one OPERABLE channel in the same trip system's

monitoring that parameter.

12. A channel contains four sensors, all of which must be OPERABLE for the
channel to be OPERABLE.

Power operations permitted for up to 30 days with 15 of the 16
temperature switches OPERABLE.

In the event that normal ventilation is unavailable in the main steam
line tunnel, the high temperature channels may be bypassed for a period
of not to exceed four hours. During periods when normal ventilation is
not available, such as during the performance of secondary containment
leak rate tests, the control room indicators of the affected space
temperatures shall be monitored for indications of small steam leaks. In
the event of rapid increases in temperature (indicative of steam line
break), the operator shall promptly close the main steam line isolation
valves.

13. The nominal setpoints for alarm and reactor trip (1.5 and 3.0 times
background, respectively) are established based on the normal background
at full power. The allowable setpoints for alarm and reactor trip are
1.2-1.8 and 2.4-3.6 times background, respectively.

h

14. Requires two independent channels from each physical location; there are
two locations.

BFN
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Mininxrn Ro.
Operable Per
~ri )~.'~1

TABLE 3.2.8
INSTRUMENTATION TNAT INITIATES OR CONTROLS THE CORE ANO CONTAINMENT COOLING SYSTEMS

2(14)

1(16)

Instrument Channel.-
Reactor Low Water Level
(LIS-3-58A-0)

Instrument Channel-
'Reactor Low Water Level
(LIS-.3-58A-O)

InstrNnent Channel-
Reactor Low Water Level
( LIS-3-58A-0)

Instrument Channel-
Reactor Low Water Level
(LIS-3-58A-O)

Instrument Channel-
Reactor Low Water Level
Permissive (LIS-3-184.
L85)

Instrument Channel-
Reactor Low Water Level
(LIS-3-52 and 62)

2. 470" above vessel zero.

Z 470" above vessel zero.

2 378" above vessel zero.

2, 378"'bove vessel zero.

2 544" above vessel zero

2. 312 5/16" above vessel zero. A
(2/3 core height)

RCIC.

1. Below trip setting initiated
HPCI.

1. Multiplier relays initiate

1. Below trip setting initiates
CSS.

Multiplier relays initiate
LPCI.

2. Multiplier relay from CSS
initiates accident signal ( 15).

1. Below trip settings, in
conjunction with drywell
high pressure, low water
level permissive, 120 sec.
delay timer and CSS or
RHR pump running, initiates
AOS.

1. Below trip setting permissive
For initiating signals on ADS.

1. Below trip setting prevents
inadvertent operation of
containment spray during
accident condition.
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TABLE 3.2.B (Continued)

Ninimum Ho.
Operable Per

2(16)

Instrument Channel-
Drywell High Pressure
(PIS-64-58 E-H)

instrument Channel-
Drywell Nigh Pressure
(PS-64-58 A-0)

Instrument Channel-
Reactor 1.ow uater Level
( LIS-3-56A-0)

Instrument Channel-
Reactor High Pressure
(PIS-3-204A-D)

Instrument Channel-
Drywell High Pressure
(PIS-64-58A-0)

Instrument Channel-
Drywell High Pressure
(PIS-64-57A-D)

15. p52.5 psig

g 2.5 psig

g 47O" above vessel rero

S 1120 psig

Z 2.5 psig

g 2.5 psig

1. Below trip setting prevents
inadvertent operation of
containment spray during
accident conditions.

1. Above trip setting in con-
junction with low reactor
pressure initiates CSS.
Nultiplier relays initiate
HPCI.

2. Nultiplier relay from CSS
initiates accident signal. ( 15)

1. Below trip setting trips
recirculation pumps.

l. Above trip setting trips
recirculation pumps.

l. Above trip setting in
conjunction with low
reactor pressure initiates
LPCI.

l. Above trip setting, in
conjunction with low reactor
water level, drywell high
pressure, 120 sec. delay
timer and CSS or RHR pump
running, initiates ADS.
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TABLE, 3.2.B (Continued)

Hinimum Ho.
Operable PerTri~6~1

2

Instrument Channel-
ReaCtOr LOw PreSSure
(PIS-3-74 A 8 B)
(PIS-68-95, 96)

Instrument Channel-
Reactor Low Pressure
(PS-3-74 A 8 B)
(PS-68-9', 96)

Instrument Channel,-
Reactor Low Pressure
(PS-68-93 & 94 'W Pl)

450 psig + 15

230 psig + 15

100 psig g 15

Ai~}

A

1. Below trip setting permi,ssive
for opening CSS and LPCI
admission valves.

1. Recirculation discharge valve
actuation.

1. Below trip setting in
. conjunction with

containment isolation signal
and both suction valves open
will close RHR (LPCI)
admission valves.

Core Spray Auto Sequencing 6S t S8 sec.
Timers (5)

LPCI Auto Sequencing
Timer> (5)

0< t $ 1 sec.

RHRSW Al, B3, Cl. and 03 13' S15 sec.
Timers .

1. With diesel power
2. One per motor

1. With diesel power

2. One per motor

1. With diesel power

2. One per pump

2 Core Spray and LPCI'Auto Og t Sl sec.
Sequencing Timers (6) , 6g t SB sec.

125 t S16 sec'.
18' g24 sec.

RHRSW Al, B3, Cl, and 03 27' 5 29 sec.
Timers

1. With normal power
'.

One per CSS motor
3. Two per RHR motor

1. With normal power

2. One per pump
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Nininem No.
Operable PerTri~lJ

1(16)

1(3)

AOS Timer

Instrument Channel-
RHR Discharge Pressure

Instrument Channel
CSS Pump Oischarge Pressure

Core Spr:iv Sparger to
Reactor Pressure vessel d/p

TABLE 3.2.B (Continued)

V 1

120 sec +5

100 i10 psig

185 F10 psig

2 psid +0.4

1 Above trip setting in
conjunction with low
reactor water level, high
drywell preSSure and LPCI
or CSS pumps running
initiates AOS.

l. Below trip setting defers AOS

actuation.

1. Below trip setting defers AOS
actuation.

1. Alarm to detect core sparger
pipe break.

RHR (LPCI) Trip System bus N/A
power monitor

Core Spray Trip System bus N/A
power monitor

AOS Trip Systen bus power N/A
monitor

1. )ionitors availability of
power to logic systems.

1. Honitors availability of
power to logic systems.

1. HbnitbrS availability of
power to logic systems
and valves.
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Hinimum no.
Operable Per
Trip +~1

1(2)

'l(2)

2(2)

f n n

HPCI Trip SyStem buS pOwer
monitor

RCIC Trip System bus power
oloni LGs

Instrument Channel
Condengate Header Low
Level (LS-73-55A 8, B)

Instrument Channel
Suppression Chamber High
Level

Instrww.nt Channel
ReaCLOr High Water Level

Instrument Channel-
RCIC Turbine Steam Line
High Flow

Instrument Channel'-
RCIC Steam Line Space
High Temperature

TABLE 3.2.8 (Continued)

1 v

H/A

H/A

2 Elev.
551',

7" above instrument zero A

S 583" above vessel zero

< 450". HzO (7)

200of

1 HOnitOrS availability Of
pOwer tO lOgiC SyS(.emS.

1. Honitors availability of
power to logic systems.

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

l. Above trip setting wi 11 open
HPCI suction valves to the
suppression chamber.

l. Above trip setting trips RCIC
turbine.

"1. Above trip setting isolates
RCIC system and trips RCIC
turbine.

1. Above trip setting isolates
RCIC system and trips RCIC
turbine.
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TABLE 3.2.B (Continued)

tt(niANIil tto
Operable Per
Ti iR

2(2)

4(4)

F t tn0 I~i@

Instrument Channel-
Reactor High Water Level

Instrument Channel
+PCI Turbine Steam Line
High Flow

Instrument Channel-
HPCI Steam Line Space High
Temperature

Core Spray System Logic

RCIC System (Initiating)
Logic

yt:l 'iatJJaa ~rti(Ln
Z583" above vessel zero.

F90 psi (7)

200OF

N/A

N/A

l. AbOve trip Setting tripS HPCI
turbine.

l. Above trip setting isolates
HPCI system and trips HPCI
turbine.

l. Above trip setting isolates
HPCI system and trips HPCI
turbine.

l. Includes testing auto
initiation inhibit to
Core Spray Systems in
other units.

l. Includes Group 7 valves.
ReFer to Table 3.7.A for
list of valves.

()6)

RCIC System ( Isolation)
Log'ic

AOS Logic

RHR (LPCI) System
(Initiation)

N/A

N/A

N/A

B

A

l. Includes Group 5 valves.
Refer to Table 3.7.A for
list of valves.
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Hinimum No.
Operable Per~i~~i

RHR (LPCI) System
(Containment Cooling
Spray) Logic

)(PCI System (Initiating)
Logic

HPCI System (Isolation)
Logic

Core Spray System auto
initiation inhibit (Core
Spray auto initiation).

LPCI System auto initiation
inhibit (LPCI auto initiation)

TABLE 3.2.8 (Continued)

Tri v 1

N/A

N/A

N/A

N/A

N/A

l. Includes Group 7 valves.
ReFer to Table 3.7.A For
1 ist oF val ves.

l. Includes Group 4 valves.
Refer to Table 3.7.A for
list of valves.

l. Inhibit due to the core
spray system of another
unit.

2. The inhibit is considered
the contact in the auto
initiating logic only;'.e. the permissi've
function oF the inhibit.

l. Inhibit due to the LPCI System
of another unit.

2. The inhibit is considered the
contact in the auto initiating
logic only, i.e. the permissive
function oF the inhibit.
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Hinimum No.
Operable Per "~r~l

TABLE 3.2.8 (Continued)

v

50
1(3)

1(3)

1(3)

1(3)

1(10)

1(10)

2(10)

2(10)

Core Spray Loop A
Discharge Pressure
(PI-75-20)

Core Spray Loop 8
Discharge Pressure
(PI-75-48)

RHR Loop A Discharge
Pressure (PI-74-51)

RHR Loop 8 Discharge
Pressure (PI-74-65)

Instrument Channel-
RHR Start

Instrument Channel-
Thermostat (RHR Area
Cooler Fan)

Instrument Channel-
Core Spray A or C Start

Instrument Channel-
Core Spray 8 or D

0 - 500 psig Indicator (9) D

0 - 500 psig Indicator (9) D

0 - 450 psig Indicator (9) D

0 - 450 psig Indicator (9) D

N/A

51004F

N/A

N/A

1. Part of filled discharge
pipe requirements. Refer
to Section 4.5.

l. Part of fil'led. discharge
pipe requirements. ReFer
to Section 4.5.

1. Part of Filled discharge pipe
requirements. Refer to
Section 4.5.

1. Part of filled discharge pipe
requirements. Refer to
Section 4.5.

1. Starts RHR area cooler fan when
respective RHR motor starts.

l. AbOve trip Setting StartS RHR

area cooler fans.

1. Starts Core Spray area cooler
fan when Core Spray motor
starts

1. Starts Core Spray area cooler
Fan when Core Spray motor
starts
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TABLE 3.2.B (Continued)

Hinimum No.
Operable Per~Tr'~1

1(10)

1(10)

1(10)

1(11)

1(11)

1(12)

1(12)

I(13)

Instrument Channel
Thermostat (Core Spray Area
Cooler Fan)

RHR Area Cooler Fan Logic

Core Spray Area Cooler Fan
Logic

Instrument Channel-
Core Spray Hotors A or 0
Start

Instrument Channel-
Core Spray Hotor.B or C
Start

Instrument Channel-
Core Spray Loop 1 Accident
Signal (15)

Instrument Channel-
Core Spray Loop 2 Accident
Signal ( 15)

RHRSW Initiate Logic

RPT Logic

T v

1004F

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

'A

(14)

(17)

R r

1. Above trip setting starts Core
Spray area cooler Fans.

1. Starts RHRSW pumps Al. 83,
Cl. and 03

1. Starts RNRSW pumps Al, B3 ~

Cl. and 03

1.- Starts RNRSW.pumps Al, B3,.
Cl, 'and 03

1. Starts RHRSW pumps Al, 83,
Cl ~ and 03

1. Trips recirculation pumps
on turbine control valve
fast closure or stop valve
closure > 30K power.
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NOTES POR TABLE 3.2.B

1. Whenever any CSCS System is required by Section 3.5 to be OPERABLE, there
shall be two OPERABLE'trip systems except as noted. If a requirement of
the first column is reduced by one, the indicated action shall be taken.
If the same function is INOPERABLE in more than one trip system or the
first column reduced by more than one, action B shall be taken.

Action:

A. Repair in 24 hours. If the function is not OPERABLE in 24 hours;
take action B.

B. Declare the system or component INOPERABLE.

C. Immediately take 'action B until power, is verified on the trip system.
K

D. No action required; indicators are considered redundant.

2. In only one trip system.

3. Not considered in a trip system.

4. Requires one channel from each physical location (there are 4 locations)
in the steam line space.

5.

6.

Lith diesel power, each RHRS pump is scheduled to start immediately and
each CSS pump is sequenced to start about 7 sec later.

With normal power, one CSS and one RHRS pump is scheduled to start
instantaneously, one CSS and one RHRS pump is sequenced to start after
about 7 sec with similar pumps starting after about 14 sec and 21 sec. at
which time the full complement of CSS and RHRS pumps would be operating.

7. The RCIC and HPCI steam line high flow trip level settings are given in
terms of differential pressure. The RCICS setting of 450"-of water
corresponds to at least 150 percent above maximum steady state steam flow
to assure that spurious isolation does not occur while ensuring the
initiation of isolation following a postulated steam line break.
Similarly, the HPCIS setting of 90 psi corresponds to at least
150 percent above maximum steady state flow while also ensuring the
initiation of isolation following a postulated break.

8. Note 1 does not apply to this item.

9. The head tank is designed to assure that the discharge piping from the CS

and RHR pumps are full. The pressure shall be maintained at or above the
values listed in 3.5.H, which ensures water in the discharge piping and

up to the head tank.

BFN
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NOTES FOR TABLE 3.2.B (Cont'd)

10. Only one trip system for each cooler fan.

ll. In only two of the four 4160 V shutdown boards. See note 13.

12. In only one of the four 4160 V shutdown boards. See note 13.

13. An emergency 4160 V shutdown board is considered a trip system.

14. RHRSW pump would be INOPERABLE. Refer to Section 4.5.C for the
requirements of a RHRSW pump being INOPERABLE.

'5.

The accident signal is the satisfactory completion of a
one-out-of-two taken twice logic of the drywell high pressure plus
low reactor pressure or the vessel low water level (> 378" above
vessel zero) originating in the core spray sy'tem trip system.

16. The ADS circuitry is capable of accomplishing its protective action
with one OPERABLE trip system. Therefore one trip system may be
taken out of service for functional testing and calibration for a
period not to exceed eight hours.

17. Two RPT systems exist, either of which will trip both recirculation
pumps. The systems will be individually functionally tested
monthly. If the test period for one RPT system exceeds two
consecutive hours, the system will be declared INOPERABLE. If both
RPT systems are INOPERABLE or if 1 RPT system is INOPERABLE for
more than 72 hours, an orderly power reduction shall be initiated
and reactor power shall. be less than 85 percent within four hours.

BFN
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TABLE 3.2.C
'NSTRUMENTATION THAT INITIATES ROD BLOCKS

Minimum Operable
Channels Per

~g ~in

4(1)

4(l)

Fn in
APRH Upscale (Flow Bias)

APRH Upscale (Startup Mode) (8)

i V

50.66W + 42K (2)

- g12X

in

4(1)

4(1)

2(7)

2(7)

2(7)

6(1)

6('1)

APRH Downscale (9)

ApRH Inoperative

RBH Upscale (Flow Bias)

RBM Downscale (9)

RBH Inoperative

IRH'Upscale (8)

IRH Downscale (3)(8)

23'10b)

g0.66W + 40% (2)( 13)

23%

(loc)

,S108/125 of full scale.

Z5/125 of full scale

6( 1)

6(1)

3(1) (6)

3(1) (6)

3(1) (6)

3(1) (6)

2(1)

2(1)

2(1)

I (12)

IRH Detector not in Startup Position (8) ( ll)
IRM Inoperative (8)

SRH Upscale (8)

SRM DOwnSCale (4)(8)-

(10a)

g lxlos counts/sec.

y3 counts/sec.

SRM Inoperative (8)

Flow Bias Comparator

Flow Bias Upscale

Rod Block Logic

RCSC Restraint (PS85-61A,B)

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

( 1 oa)

510K difference in recirculation Flows

F115% recirculation flow

N/A

147 psig turbine first stage pressure

g25 gal.

SRH Detector not- in Star tup Position (4)(8) ( 11)

1('12)

BFR-Unit 2
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NOTES FOR TABLE 3.2.C

The minimum number of OPERABLE channels for each trip function is
detailed for the STARTUP and RUN positions of the reactor mode selector
switch. The SRM, IRM, and APRM (STARTUP mode), blocks need not be
OPERABLE in "RUN" mode, and the APRM (flow biased) rod blocks need not
be OPERABLE in "STARTUP" mode.

I h

With the number of OPERABLE channels less, than required by the minimun
OPERABLE channels per'rip function requirement, place at least one
INOPERABLE channel in the tripped condition within one hour.

2. W is the recirculation loop flow in percent. of design.
setting is in percent of rated power (3293 MWt).

Trip level

3. IRM downscale is bypassed when it is on its lowest range.

SRMs A and C downscale functions are bypassed when IRMs A, C, E, and G

are above range 2. SRMs B and D downscale function is bypassed when
IRMs B, D, F, and H are above range 2.

5.

SRM detector not in startup position is bypassed when the count rate is
>l00 CPS or the above. condition is satisfied.

During repair or calibration of equipment, not more than one SRM or RBM
channel nor more than two APRM or IRM channels may be bypassed.
Bypassed channels are. not counted as OPERABL'E channels to meet the
minimum OPERABLE channel requirements. Refer to section 3.10.B for SRM

requirements during core alterations.

IRM channels A, E, C, G all in range 8 or above bypasses SRM channels A
and C functions.

IRM channels B, F, D,, H all in range 8 or above bypasses SRM channels B
and D functions.

7. The following operational restraints apply to the RBM only.

a. Both RBM channels are bypassed when reactor power is <30
percent and when a peripheral control rod is selected.

b. The RBM need not'be OPERABLE in the "startup" position of the
reactor mode selector switch.

c. Two RBM channels are provided and only one of these may be
bypassed from the console. If the INOPERABLE channel cannot
be restored within 24 hours, the INOPERABLE channel shall be
placed in the tripped condition within one hour.

d. , If minimum conditions for Table 3.2.C are not met,
administrative controls shall be immediately imposed to
prevent control rod withdrawal.

k
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NOTES FOR TABLE 3.2.C (Cont'd)

8. This function is bypassed when the mode switch is placed in RUN.

9. This function is only active when the mode switch is in RUN. This
function, is automatically'ypassed when the IRM instrumentation is
OPBRABLB and not high.

10. The inoperative trips are produced by the following functions:

a. SRM and IRM

(1) Local "operate-calibrate" switch not in operate.

(2) Power supply voltage low.

(3) Circuit boards not in circuit.

b. APRM

(1) Local "operate-calibrate" switch not 'in operate.

(2) Less than 14 LPRM inputs.

(3) Circuit boards 'not in circuit.

c. „, RBM

(1) Local "operate-calibrate" switch not in operate.

(2) Circuit boards not in circuit.

(3) RBM fails to null.

(4) Less than required number of LPRM inputs for rod selected.

ll. Detector traverse is ad)usted to 114 + 2 inches, placing the detector
lower position 24 inches below the lower core plate.

12. This function may be bypassed in the sHUTDOWN or REFUEL mode. If this
function is INOPERABLE at a time when operability is required the
channel shall be tripped or administrative controls shall be
immediately imposed to prevent control rod withdrawal.

13. RBM upscale flow-biased setpoint clipped at 106 percent rated reactor
power.

BFN
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TABLE 3.2.D
OFF-GAS POST TREATHENT ISOLATION INSTRUHENTATION

Minimum No.
F i

Off-Gas Post
Treatment Honitor

OFF-Gas Post
.Treatment Isolation

Note 3

Note 3

A,or B l. 2 upscales.-or l downscale
and 1 upscale, or 2 downscales
will isolate oFF-gas line.

l. One trip system with auto
transfer to another source

N~:
l. Whenever. the-minimum number. operable. cannot be .met, the indicated action„ shall be taken. Purging'. during SI'performance is nob.

considered a loss of monitoring capability.

2.
A. Refer to Section 3.2.0.l.b
B. Refer to Section 3.2.0.l.c

3. Trip setting to correspond to SpeciFication 3.2.0.l.a

BFN-Unit 2
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TABLE 3.2.E
INSTRUHENTATION THAT HONITORS LEAKAGE INTO ORYWELL

SXSLgm

Equipment Orain
Flow Iqtegrator
Sunp Fill Rate

Timer
Sump Pump Out

Rate Timer

N/A

2,20.1 min.

pl 3.4 min.

l. Used to determine identiFiable
reactor coolant leakage.

"2. 'onsidered part of'sump system:.

lA

I

Floor Drain
Flow Integrator
Sump Fill Rate
Timer

Sump Pump Out
Rate Timer

Orywel1 Air Sampling

N/A

280.4 min.

S8.9 min.

Gas and 3 X Average
Particulate Background

(3)

l. Used to determine unidentiFiable
reactor coolant leakage.

2. Considered part of sump system.

N~T

( 1) whenever. a system is required to be operable. there shall be one operable system either automatic or manual,
-or the action required in Section 3.6.C.2 shall be taken.

'- (2) An alternate system to determine the leakage Flow is a manual system whereby the time between sunp pump

. starts is monitored. The time interval will determine the leakage flow because the volume oF

the sump will be known.

(3) Upon receipt of 'alarm, imnediate action will be taken to conFirm the alarm and assess the possibility oF

increased leakage.
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TABLE 3.2.F

Surveillance Instrumentation

Hinimum 0 of
Operable Instrument

4 ~

Type Indication

LI-3-58A
LI-3-588

PI-3-74A
PI-3-74B

Reactor Water Level

Reactor Pressure

Indicator - .155" to (1) (2).=(3)
+60"

Indicator 0-1200 psig ( 1) (2) (3)

XR-64-50
PI-64-67B
TI-64-52AB

Drywell Pressure Recorder 0-80 psia
Indicator 0-80 psia

( 1) (2) (3)

XR-64-50

XR-64-52

Drywell Temperature Recorder., Indicator
0-4004F

Suppression Chamber'ir ,Recorder 0-400'F
Temperature

(1) .(2) (3)

(1) (2) (3)

N/A

N/A

PS-64-67B

TS-64-52A &
PIS-64-58A 8
IS-64-67A

LI-84-2A

I.!»84-13A

Control Rod Position

Neutron Honitoring

Drywell Pressure

Orywell Temperature and
Pressure and Timer

CAO Tank "A" Level

CAD Tank "B" Level

6V Indicating )
Lights )
SRH, IRH, LPRH )

0 to 100% power )

Alarm at 35 psig )
)

Alarm if temp. )
> 281'F and )
pressure >2.5 psig )- after 30 minute )

delay )

Indicator 0 to 100K

Indicator 0 to 100K

(1) (2) (3) (4)

(1) (2) (3) (4)

BFN-Unit 2



Hinimum 0 of
Operable Znstrenent

1/Valve

~~m~~~d
H2H - 76 - 94

HzH - 76 - 104

P<II-64-137

PdI-64-138

RR-90-272CO

RR-90-273CD

LI-64-159A

XR-64-159

PI-64-160A
XR-64-159

T I-64-161
TR-64-161
TI-64-162
TR-64-162

TABLE 3.2.F

Surveillance Instrumentation

Drywell and
Torus
Hydrogen
Concentration

Drywall to
Suppression
Chamber
Differential
Pressure

Relief Valve
Tailpipe
Thermocouple
Temperature or
Acoustic Honitor
on Relief Valve
Tailpipe

High. Range
Primary
Containment
Radiation
Recorders

Suppression
Chamber water
Level-Wide Range

Orywell Pressure
Wide Range

Suppression Pool
Bulk
Temperature

Type Indication

0.1 -

20'ndicator

0 to 2 psid

Recorder
1-10'/Hr

Indicator.
Recorder 0-240"

Indicator, Recorder)
0-300 psig )

Indicator. Recorder)
)

30 - 230O F )
)

(1) (2) (3)

(7)(8)

(1) (2) (3)

(1) (2) (3)

(1) (2) (3) (4) (6)

RR-90-322A Wide Range
Gaseous
Effluent
Radiation
Honitor

Recorder
(Hoble Gas
lp-7 10+5

pCi/cc) (7)(8)
-(Iodine & Particulates

10 >z - 10+

pCi/cc)

BFH-Unit 2



NOTES FOR. TABLE 3.2.F
~ '

(l) From and after the date that one of these parameters"',1's 're'ducedvto
one indication, conf inued operation is permissible derring':":the.<.™-

'succeeding 30 days unless such instrumentation.,'-is.soon'er,:-'made'-';-'-+;
.OPERABLE.

~

'2)

From and „,after the date that one of these, parameters 'is not.;,;':;;"'
indicated in,the control room, continued operation 1's'e'rmissible
during the succeeding seven days unless such instr'umentation is...
sooner made OPERABLE.

(3) If the requirements of notes (l) and (2) cannot be 'met;" hiid~h'f>
one'-'f

the ind1cat1ons cannot be restored in (6)'ours,'n or8ei"?y
'hutdownshall be initiated and the reactor sh'all be in''cold

,

condi'tion within 24 hours.

(4) These surveillance 1nstruments are considered to be redUndant:<to'.:
'achother,.

1

I 1

(5) From,,and after the date that both the acoustic monitor and'the '..
temperature indication on any one valve fails to indicate'. in lthe
'control room, continued operation is permissible during the''..„ =

succjedin'g 30 days,, unless one of the two monitoring channel's."is .

sooner made OPERABLE. If both the primary and secondary indic'ation
on any SRV tailpipe is INOPERABLE, the torus temperature wt,ll 'be.
monitored at, least once per shift to observe any unexplained
temperatUre increase which might be indicative of an'ope'n SRV: '„ '
r

(6) A'h'annel.consists of eight sensors, one from each alternating torus
bay. Seven sensors must be OPERABLE for the channel to be OPERABLE. "

(7) When,one of these instruments is INOPERABLE for more than seven
days", in, lieu of; any other report required by Specification=6;-.7:2,
prep'are and submit a Special Report to the Commission pursuant. to,
Specification 6.7.3 within the next seven days .outlinihg".tge iction
taken, the, cause of inoperability, and the plans and"scVied'ule for
.restorin'g the system to OPERABLE status.

I

8 1

(8) With,the 'plant in the power operation, Startup, or Hot Shutdojn .

condition.and with the number of OPERABLE charm'els less- thorn"the"
required,.OPERABLE channels, either restore the.INOPERABLE'~1chhnn1el(s)
to OPERABLE qtatgs with).n 72 hours, or initiate the 'piejlaji'ed;="-»;.. "
alternate method of monitoring the appropriate paiametei",.' "

Wc'

,vv'r

'FN

Unit 2
3.2/4.2 32

1

1,
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TABLE 3.2.G

CONTROL ROOH ISOLATION INSTRUHENTATION

Hiniaun N of
Operable Instrument

1

2 Control room air
supply duct
Radiation monitors
(RH-90-259 A 5 8)

270 cpm above background (4) (2) 1. Monitors located
in normal control
room air supply
ducts.

2. Also initiates
control room
emergency
pressurization
system.

(3) Accident signal (3) N/A (3)

( 1) uhenever the minimum number Operable CannOt. be met the indiCated aCtiOn Shall be taken.

(2) Action-

One channel inoperable - Repair as soon as possible and functionally test the other channel daily.

Two channels inoperable — Repair as soon as possible. Functionally test the control room particulate monitor
( RM-90-53) and radiation monitor (RH-90-8) once per shift.. These monitors alarm in the control room on high
activity. This will allow the operator to manually isolate the control room and manually initiate the emergency
pressurization system. If one air supply duct radiation monitor is not operable within 30 days, declare the
system initiated by these monitors inoperable and take action as specified in section 3.7.E.

(3) Any signal that isolates primary containment also isolates the control room and initiates the control room
emergency pressurization system. These signals and the appropriate action to take if the instrunentation is
unavailable is indicated in Table 3.2.A.

(4) These monitors are set to trip at 270 cpm above background, which is a radiation level corresponding to about
10 s mci/cc of Xenon-133 (about 1 mRem/hr). The initial set point is based on manufacturers empirical
formulas. This setpoint will be verified by site operating personnel.

BFN-Unit 2
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TABLE 3.2.H

FLOOD PROTECTION ItlSTRUMENTATION

Mininasn tlo. oF
Operable Instrument Instrument

~tt(xr
LS-23-75 AEB

Instrument
F n

Reservoir
Level

Monitoring

Elevation 564 . (1) . (2) ~ (3)

(1)

(2)

(3)

(4)

From and aFter the date that the number, oF operable instrvnent channels is reduced to one. continued operation
is permissible only during the succeeding 30 days unless such instrumentation is sooner made operable or
unless the manual surveillance program is initiated, see Note (4).

From and after the date that neither oF these instrument channels is operable, continued operation is
permissible only during the succeeding 7 days unless such instrumentation is sooner made operable or unless
the manual surveillance program is initiated, see Note (4).

If the requirements oF Notes ( 1) and (2) above cannot be met, an orderly shutdown shall be-initiated and all
reactors shall be placed in a cold condition within 24 hours.

The manual surveillance program requires that the reservoir level be monitored by plant personnel every
8 hours.

BFtl-Unit 2
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1 1 H i

1. WIND SPEED

a. QIEU1Dg~l Elevation

b. ~h ~l Elevation

2: WIND DIRECTIDN

a. ~iDIUJ~ Elevation 620

INSTRUHENT
~JlBK~

Note Nl

Note IIl

Note Nl

g 5

HINIHUH
QEEfKU E

QHGGC.LQ El evati on

3. AIR TEHPERATURE -4ELTA T

a. ~nn l a Elevation

b. QHzliaJJ Elevation 0-8

g5
5o

O.lo C

0.10 C

Note «1 Starting speed of anemometer shall be < 1 mph.
whichever is greater.

Accuracy is within + lX of mph reading or 0.15 mph,

BFN-Unit 2
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~IN TR ~N

TRIAXIAL TIME HISTORY ACCELOGRAPHS

MEASUREMENT
fgL~N

MINIMUM
~(~A

a ~

b.

1 1 0-1. Og

0-1. Og

.Olg

.Olg

0-1. Og .Olg

TRIAXIAL PEAK- ACCELOGRAPHS

a. 10

b. -1 R 1

c. -1

BIAXIAL SEISMIC SWITCHES

a. -1 r r
b.

c. -1 r

N i 44

0

hkdh

.025-.25g

.025-.25g

.025-.25g

O. lg

O. lg

O. lg

'With control room indication

BFN-Unit 2
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0
SURVEILLANCE REQUIREMENTS

TABLE 4.2.A
FOR PRIMARY CONTAINHENT AND REACTOR BUILDING ISOLATION INSTRUHENTATION

Instrument Channel-
Reactor Low Water Level
( LIS-3-203A-0)

Instrument Channel-
Reactor Nig)) Pressure

Instrument Channel-
Reactor Low Water Level
(LIS-3-56A-D),

Instrunent Channel—
Nigh Drywell Pressure
(PIS-60-56A-0)

Instrunent Channel-
Nigh Radiation Hain Steam
Line Tunnel

Instrument Channel-
Low Pressure Hain Steam
Line (PIS-1-72, 76, 82, 86)

I

Instrument Channel—
Nigh Flow Hain Steam Line
(PdIS-1-13A-D, 25A-D, 36A-D, 50A-0)

('1) (27)

('1) (27)

(1) (27)

29

(29) (27)

(29) (27)

Once/18 Honths

Once/3 months

Once/18 month

Once/18 Honths,.

(5) .

Once/18 Months (28)

Once/18 Months (28)

(28) Once/day

None

(28) Once/day

(28) N/A

Once/day

None

Once/day

BFN-Unit 2



TABLE 4.2.A (Cont'd)
SURVEILLANCE REQUIREMENTS FOR PRIHARY CONTAINMENT AND REACTOR BUILOING ISOLATIOH INSTRUHENTATION

Instrunent Channel.—
Hain Steam Line Tunnel High
Temperature

Instrument Channel—
Reactor Building Ventilation
High Radiation - Reactor Zone

Instrument Channel—
Reactor Building Ventilation
High Radiation - Refueling Zone

Instrument Channel-
SGTS Train A Heater

Instrument Channel-
SGTS Train B Heater

Instrument Channel-
SGTS Train C Heater

Reactor Building Isolation
Timer (refueling floor)

(29)

( i) ('l4) (22)

( l ) ()4) (22)

(4)

(4)

(4)

(4)

Once/operating cycle

Once/3 months

Once/3 Honths

(9)

(9)

(9)

Once/operating cycle

..None

Once/day (8)

Once/day (8)

N/A

H/A

N/A

H/A

Reactor Building Isolation
Timer (reactor tone)

(4) Once/operating cycle H/A

BFN-Unit 2



TABLE 4.2.A (Cont'd)
SURVEIL'LANCE REQUIREMENTS FOR PRIMARY CONTAINMENT ANO REACTOR BUILDING ISOLATION IHSTRUMEHTATIOH

Group 1 (Initiating) Logic

Group 1 (Actuation) Logic

Checked during channel N/A
functional test. No
Further test required.( 11)

Once/operating cycle (21) N/A

H/A

H/A

Group 2 (Initiating) Logic

Group 2 (RHR Isolation-Actuation)
Logic

Group 8 (Tip-Actuation) Logic

Group 2 (Orywell Sanp. Drains-
Actuation) Logic

Group 2 (Reactor Building and
ReFueling floor, and Drywell
vent and Purge-Actuation) Logic ..

Group 3 (Initiating) Logic

Group 3 (Actuation) .Logic

Checked during channel H/A
functional test. Ho
further test required.

Once/operating cycle (21) N/A

Once/operating cycle (21) H/A

Once/operating cycle (21) N/A

Once/operating cycle (21) N/A

Checked during channel N/A
Functional test. No Further
test required.

Once/operating cycle (21) N/A

H/A

H/A

N/A

H/A

'/A

N/A

H/A

,BFN-Unit 2



TABLE 4.2.A (Cont'd)
SURVEILLANCE REQUIREHENTS FOR PRIHARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Group 6 Logic

Group 8 (Initiating) Logic

Reactor Building Isolation
(refueling floor) Logic

Reactor Building ISolation
(reactor zone) Logic

SGTS Train A Logic.

'GTS Train B Logic

SGTS Train C Logic

Instrenent Channel-
Reactor Cleanup System
Floor Drain High Temperature

C)
Instrument Channel-
Reactor Cleanup System
Space High Temperature

Once/operating cycle
(18)

Checked during channel
functional test.. No
further test required.

Once/6 months ( 18)

Once/6 months ( 18)

Onre/6 months ( 19)

Once/6. months ( 19)

Once/6 months ( 19)

N/A

N/A

(6)

(6)

N/A

N/A

N/A

Once/operating cycle

Once/operating cycle

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

BFN-Unit 2



TABLE 4.2.B
SURVEILLANCE REOUIREHENTS FOR INSTRUHENTATION THAT INITIATE OR CONTROL THE CSCS

Instrument Channel
Reactor Low Water Level
( LIS-3-58A-0)

Instrument Channel
Reactor Low Water Level
(LIS-3-184 & 185)

Instrument Channel
Reactor Low Mater Level
(LIS-3-52 & 62)

Instrument Channel
Reactor Low Water Level
( LIS-3-56A-D)

Instrument Channel
Reactor High Pressure
(PIS-3-204A-0)

Instrument Channel
Drywell High Pressure
(PIS-64-58E-H)

Instrument Channel
Drywell High Pressure

'PIS-64-58A-D)

Instrument Channel
Drywell High Pressure
(PIS-64-57A-D)

Instrument Channel
Reactor Low Pressure
(PIS-3-74A&B, PS-3-74A&B)
(PIS-68-95, PS-68-95)
(PIS-68-96, PS-68-96)

(1) (27)

( 1) (27).

(1) (27)

(1) (27)

(1) (27)

( '1 ) (27)"

(1) (27)

(1) (27)

(1) (27)

Once/18, Honths (28)

Once/18 Honths (28)

Once/18 Honths (28)

Once/18 Honths, (28)

Once/18 Honths '28)

Once/18 Honths (28)

Once/)8 Honths (28)

Once/18 Honths (28)

Once/18 Honths (28)

Once/day

Once/day

Once/day

none

none

none

none

none

none
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TABLE 4.2.B (Continued)
SURVEILLANCE REQUIREHENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

i nl T

Instrument Channel
Reactor Low Pressure
(PS-68-93 8 94)

Core Spray Auto Sequencing Timers
(Normal Power)

Core Spray Auto Sequencing Timers
(Diesel Power)

LPCI Auto Sequencing Timers
(Normal Power)

LPCI Auto Sequencing Timers
(Diesel Power)

RHRSW Al. B3. Cl. D3 TimerS
(Normal Power)

RHRSW Al, B3, Cl, D3 Timers
(Diesel Power)

ADS Timer

(4)

(4)

(4)

(4)

(4)

(4)

Once/3 months

. Once/operating cycle

Once/operating cycle

Once/operating cycle

Once/operating cycle

Once/operating cycle

Once/operating cycle

Once/operating cycle

none

none

none

none

none

none

none

none
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TABLE 4.2.8 (Continued)
SURVEILLANCE REOUIREHENTS FOR INSTRUHENTATION THAT INITIATE OR CONTROL THE CSCS

Instrument Channel
RHR pump oischarge Pressure

Instrument Channel
Core Spray Pump Discharge
Pressure

Core Spray Sparger to RPV d/p

Trip System Bus Power Honitor

Instrument Channel Condensate
Header Low Level

Instrument Channel
Suppression Chamber High Level

Instrument Channel
Reactor High Water Level

Instrument-Channel
RCIC Turbine Steam Line High Flow

Instrument Channel
RCIC Steam i.ine Space High
Temperature

once/operating Cycle

Once/3 months

Once/3 months

Once/3 months

N/A

Once/3 months

Once/3 months

Once/3 months

Once/3 months

Once/3 months

none

none

once/day

none

none

none

once/day

none

none
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TABLE 4.2.B (Continued)
SURVEILLANCE REIOUIREHENTS FOR INSTRUHENTATION THAT INITIATE OR CONTROL THE CSCS

Fn 1T

Instrument Channel
HPCI Turbine Steam Line High Flow

Instrument Channel
HPCI Steam Line Space:High
Temperature

Core Spray System Logic

RCIC System (Initiating) Logic

RCIC System (Isolation) i.ogic

HPCI System (Initiating) Logic

HPCI System (Isolation) Logic

cq AOS Logic

LpCI (Initiating) Logicc
LPCI (Containment Spray) Logic

I

n Core Spray System Auto-Initiation
Inhibit (Core Spray Auto
Initiation)

LPCI Auto Initiation Inhibit
(LPCI Auto Initiation)

once/6 months

once/6 months

once/6 months

once/6 months

once/6 months

once/6 months

once/6 months

once/6 months

once/6 months (7)

once/6 months (7)

Once/3 months

Once/3 months

(6)

N/A

(6)

(6)

(6)

(6)

(6)

(6)

N/A

N/A

none

none

N/A

N/A

N/A

N/A.

N/A

N/A

N/A

N/A

N/A

N/A
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TABLE 4.2.8 (Continued)
SURVEILLANCE REQUIREHENTS FOR INSTRUHENTATION THAT INITIATE OR CONTROL THE CSCS

Fn 'l T li r
Core Spray Loop A Discharge
Pressure (PI-75-20)

Core Spray Loop 8 Discharge
Pressure (PI-75-48)

RHR Loop A Discharge Pressure
(PI-74-51)

RHR Loop B Discharge Pressure
(PI-74-65)

Instrument Channel-
RHR Start

Instrument Channel-
Thermostat (RHR Area Cooler Fan)

Instrument Channel-
Core Spray A or C Start

Instrument Channel-
Core Spray B or 0 start

Instrument Channel-
Thermostat (Core Spray Area
Cooler Fan)

N/A

N/A

N/A

N/A

Tested during
- functional test oF

RHR pump (refer to
section 4.5.B)

once/month

TeSted during
Functional test of
core spray (refer to
section 4.5.A).

Tested during
functional test oF
core spray (refer to
section 4.5.A).

once/month

Once/6 months

Once/6 months

Once/6 months

Once/6 months

N/A

Once/6 months,

N/A

N/A

Once/6 months

Once/day

Once/day

Once/day

Once/day

N/A

N/A

N/A

N/A

N/A
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TABLE 4.2.B (Continued)
SURVEILLANCE REQUIREMENTS FOR INSTRUHENTATION THAT INITIATE OR CONTROL THE CSCS

RHR Area Cooler Fan Logic

Core Spray Area Cooler Fan Logic

Instrument Channel-
Core Spray Motors A or 0 Start

Instrument Channel—
Core Spray Motors B or C Start

Instrument Channel - Core
Spray i.oop ) Accident- Signal

Instrument Channel-
Core Spray Loop 2 Accident
Signal

RHRSW Initiate Logic

RPT initiate logic

RPT breaker

BFN-Unit 2

Tested during functional
test of instrument
channels. RHR motor start
and thermostat (RHR area
cooler fan). No other
test required.

Tested during logic system
functional test of instru-
ment channels. core spray
motor start and thermostat
(core spray area cooler fan).
No other test required.

Tested during-functional
test of core spray pump
(refer to section 4.5.A).

Tested during functional
test of core spray pump
(refer to section 4.5.A).

Tested during logic system
functional test of core
spray system.

Tested during logic system
functional test of core
spray system.

Once/6 months

Once/month

Once/operating cycle

N/A

N/A

-- N/A-

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A



TABLE 4.2.C
SURVEILLANCE REOUIREHENTS FOR INSTRUMENTATION THAT IttITIATE ROD BLOCKS

~Fi tn F inl T ~i~rn~7 Jn~r~n~hgk
('1 ) (13)

('1) ( 13)

(1) (13)

( 1) (13)

(1) (13)

('i) (13)

(1) (13)

(1)(2) (13)

(1) (2) (13)

Once/3 Months

Once/3 Months

Once/3 Honths

AP RH Up SCa 1 e ( F1Ow BiaS)

APRH Upscale (Startup Mode)

APRH Downscale

APRH Inoperative .

RBH Upscale (Flow Bias)

RBH Oownscale

RBH Inoperative

IRH Upscale

Once/day (8)-

Once/day (8)

Once/day (8)

Once/day (8)

Once/day (8)

Once/day (8)

Once/day (8)

Once/day (8)

N/A

Once/6 Months

Once/6 Honths

N/A

Once/3 Honths

Once/3 Months Once/day (8)IRH Oownscale

IRH oetector not= in Startup position (2) (Once/operating cycle) Once/operating cycle ( 12) N/A

IRH Inoperative

SRH Upscale

SRH Oownscale

(1)(2) (13)

( l)(2) ( 13)

(1)(2) ('13)

N/A

Once/3 Honths

Once/3 Months

N/A

Once/day (8)

Once/day (8)

SRH Oetector not in Startup Position (2) (Once/operating cycle)'nce/operating cycle ( 12) tt/A

SRH Inoperative

Flow Bias Comparator

Flow Bias Upscale

(1) (2) (13)

(1) ('15)

(1) ('15)

N/A N/A

Once/3 Months N/A

Once/operating cycle (20) tt/A

Rod Block Logic

RSCS Restraint

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

East Scram Oischarge
Tank Water Level High
(LS-85-45H)

BFN-Unit 2

(16)

Once/quarter

Once/quarter

N/A

Once/3 Honths

Once/18 Honths

Once/18 Honths

N/A

N/A

N/A

N/A
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TABLE 4.2.0

SURVEILLANCE REQUIREMENTS FOR OFF-GAS POST TREATMENT ISOLATION INSTRUMENTATION

n i Fn 1T lir n

Off-Gas Post Treatment Monitor once/3 months once/day (8)

Off-Gas Post Treatment Isolation once/6 months N/A N/A

BFN-Unit 2
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TABLE 4.2.E
HINIHUH TEST ANO CALIBRATION FREQUENCY FOR ORYWELL LEAK DETECTION INSTRUHENTATION

Equi pnent Drain Sump Flow Integrator

Floor Drain Sump Flow Integrator

Air Sampling System

Equipment Drain Su,np Fill Rate
and Punpout Rate Timers

Floor- Drain Sump Fill Rate and
Pumpout Rate Timers

Equipment Drain Logic

Floor Drain Logic

(4)

(4)

(4)

(4)

once/operating cycle

once/operating cycle

once/6 months

once/6 months

once/3 months

once/operating cycle

once/operating cycle

(6)

(6)

once/day

once/day

once/day

N/A

N/A

N/A

N/A

BFN-Unit 2
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TABLE 4.2.F
MINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

8)

I

11)

Control Rod Position

Neutron Monitoring

Orywell Pressure (PS-64-678)

Orywell Pressure (PIS-64-58A)

12) Orywell Temperature (TS-64-52A)

13) Timer (IS-64-67A)

14) CAO Tank Level

15) Containment Atmosphere Monitors

1) Reactor Water Level
( LI-3-58A88)

2) Reactor Pressure
(PI-3-74A88)

3) Orywell Pressure
(PI-64-678) and XR-64-50

4) Orywell Temperature
(TI-64"-52AB) and XR-64-50

5) Suppression Chamber Air Temperature,
(XR-64-52)

Once/6 months

Once/12 months

Once/6 months

Once/6 months

Once/6 months

N/A

(2)

Once/6 months

Once/6 months

Once/6 months

Once/6 months

Once/6 months

Once/6 months

Each Shift

Each Shift

Each Shift

Each Shift

Each Shift

,. Each Shift

Each-Shift

N/A

N/A

N/A

N/A

Once/day

Once/day
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TABLE 4.2.F (Continued)
HINIHUH TEST ANO CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUHENTATION

16) Drywell to Suppression Chamber
Oifferential Pressure

17) RelieF Valve Tailpipe
Thermocouple Temperature

18) Acoustic Honitor on
RelieF Valve Tailpipe

19) High Range Primary Containment
Radiation Honitors
(RR-90-272CO) (RR-90-273CO)

20) Suppression Chamber Water
Level-Wide Range
(LI-64-159A) (XR-64-159)

21) Orywell Pressure - Wide Range
(PI-64-160A) (XR-64-159)

22) Suppression Pool Bulk Temperature
(TI-64-161) (TR-64-161)
(TI-64-162) (TR-64-162)

23) Nigh Range Gaseous EFfluent
Radiation Honitor
(RR-90-322A)

Once/6 months

N/A

Once/cycle (25)

Once/18 Honths (30)

Once/18 Honths

Once/18 Honths

Once/18 Honths

Once/18 Honths

Each Shift

Once/month (24)

Once/month (26)

Once/month

Once/shift

Once/shiFt

Once/shift

Once/shi ft
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TABLE 4.2.G
SURVEILLANCE REQUIREHENTS FOR CONTROL ROON ISOLATION INSTRUMENTATION

F l

Control Room Air Supply Duct
Radiat,ion Honitors

Control Room Isolation Logic

Simulated automatic actuation
oF control room isolation and
emergency pressurization system

once/6 months

once/operating cycle

once/3 months

N/A

N/A

once/day (8)

N/A

N/A

BFN-Unit 2
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TABLE 4.2.H
MINIMUM TEST ANO CALIBRATION FREQUENCY FOR FLOOO PROTECTION INSTRUMENTATION

Instrument Channels
Reservoir level monitoring

once/3 months N/A

BFN-Unit .2
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TABLE 4.2.J
Seismic Honitoring Instrument Surveillance .Requirements

TRIAXIAL TIME HISTORY ACCELOGRAPHS

b. ~ i 1r r 1 f r

Q~t~l~H

Monthly

Nonthly*

Monthly"

T T

6 months

6 months

6 months

A N

N/A

N/A

N/A

BIAXIAL SEISMIC SWITCHES

a. i r r 1 1

b. r r 1 1

c. unit «r h~~
TRIAXIAL PEAK ACCELOGRAPHS

a. 1 5

b. -1 N 80

c. -1 r r 14"

Honthly'onthly'onthly*

N/A

N/A

1 44 0 N/A

6 months

6 months

6 months

12 months

12 months

12 months

once/operating cycle

once/operating cycle

once/operating cycle

N/A

N/A

N/A

"Except seismic switches

BFN-Unit 2
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NOTES POR TABLES 4.2.A THROUGH 4.2.H

1. Punctional tests'shall be performed once per month.

2. Functional tests shall be performed before each startup with a
required frequency not to exceed once per week.

3. This instrumentation is excepted from the functional test
definition. The functional test will consist of injecting a
simulated electrical'ignal into the measurement channel.

4. Tested during logic system functional tests.

5. Refer to Table 4.1.B.

6. The logic system functional tests shall include a calibration once
per operating cycle of time delay relays and timers necessary for
proper functioning of the trip systems.

7. The- functional test will consist of verifying continuity across the
inhibit with a volt-ohmmeter.

8. Instrument checks shall be performed in accordance with the
definition of instrument check (see Section 1.0, Definitions). An
instrument check is not applicable to a particular setpoint, such as
Upscale, but is a qualitative check 'that the instrument is behaving
and/or indicating in an acceptable manner for the particular'plant
condition. Instrument, check is included in this table for
convenience and to indicate that an instrument, check will be
performed on the instrument. Instrument checks are not required
when these instruments are not required to be OPERABLE or are
tripped.

9. Calibration frequency shall be once/year.

10. Deleted

ll. Portion of the logic is functionally tested during outage only.

12. The detector will be inserted during each operating cycle and the
proper amount of travel into the core verified.

13. Punctional test will consist of applying simulated inputs (see
note 3). Local alarm lights representing upscale and downscale
trips'will be verified, but no rod block will be produced at this
time. The inoperative trip will be initiated to produce a rod block
(SRN and IRK inoperative also bypassed with the mode switch in
RUN). The functions that cannot be verified to produce a rod block
directly will be verified during the operating cycle.

BPN
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NOTES FOR TABLES 4.2.A THROUGH 4.2.H (Cont'd)

14. Upscale trip is functionally tested during functional test time as
required by Sections 4.7.B.l.a and 4.7.C.l.c.

15. The flow bias comparator will be tested by putting one flow unit in
"Test" (producing 1/2 scram) and ad)usting the test input to obtain
comparator rod block. The flow bias upscale will be verified by
observing a local upscale trip light during operation and verified
that it will produce a rod block during the operating cycle.

16. Performed during operating cycle. Portions of the logic is checked
more frequently during functional tests of the functions that
produce a rod block.

17. This calibration consists of removing the function from service and
performing an electronic calibration of the channel.

18. Functional test is limited to the condition where secondary
containment integrity is not required as specified in
Sections 3.7.C.2 and 3.7.C.3.

19. Functional test is limited to the time where the SGTS is required to
meet the requirements of Section 4.7.C.l.a.

20. Calibration of the comparator requires the inputs from both
recirculation loops to be interrupted, thereby removing the flow
bias signal to the APRM and RBM and scramming the reactor. This
calibration can only be performed during an outage.

21. Logic test is limited to the time where actual operation. of the
equipment is permissible.

22. One channel of either the reactor zone or refueling zone Reactor
Building Ventilation Radiation Monitoring System may be
administratively bypassed for a period not to exceed 24 hours for
functional testing and calibration.

23. (Deleted)

24. This instrument check consists of comparing the thermocouple
readings for all valves for consistence and for nominal expected
values (not required during refueling outages).

25. During each refueling outage, all acoustic monitoring channels shall
be calibrated. This calibration includes verification of
accelerometer response due to mechanical excitation in the vicinity
of fPe sensor.

BFN
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NOTES POR TABLES 4.2.A THROUGH 4.2.H (Cont'd)

26. This instrument check consists of comparing the background signal
levels for all valves for consistency and for nominal expected
values (not required during refueling outages).

27. Punctional test consists of the infection,of a simulated signal into
the electronic trip circuitry in place of the sensor signal to
verify operability of the trip and alarm functions.

28. Calibration consists of the ad)ustment 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 ad)ustment of the electronic trip
circuitry, so that its output relay changes state at or more
conservatively than the analog equivalent of the trip level setting.

29. The functional test frequency decreased to once/3 months to reduce
challenges to relief valves per NUREG-0737. Item II.K.3.16.

30. Calibration shall consist of an electronic calibration of the
channel, not including the'detector, for range decades above 10 R/hr
and a one-point source check of the detector below 10 R/hr with an
installed or portable gamma source.

BPN
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3.2 BASES

In addition to reactor protection instrumentation which initiates a
reactor scram, protective instrumentation has been provided which
initiates action to miti'gate the consequences of accidents which are
beyond the operator's ability to control, or terminates'operator errors
before they result in serious consequences. This set of specifications
provides the limiting conditions of operation for the primary system
isolation function, initiation of the core cooling systems, control rod
block and standby gas treatment systems. The ob)ectives of the
specifications are (i) to as'sure the effectiveness of the protective
instrumentation when requirqd by preserving its capability to tolerate a
single failure of any component of s'uch systems even during periods when
portions of such systems are out of service for maintenance, and (ii) to
prescribe the trip settings required to assure adequate performance.
When necessary, one channel may be made INOPERABLE for brief intervals to
conduct required functional tests and calibrations.

Some of the settings on the instrumentation that initiate or control core
and containment cooling have tolerances explicitly stated where the high
and low values are both critical and may have a substantial effect on
safety. The setpoints of other instrumentation, where only the high or
low end of the setting has a direct bearing on safety, are chosen at a
level away from the normal operating range to prevent inadvertent
actuation of the safety system involved and exposure to abnormal
situations.

Actuation of primary 'containment valves is initiated by protective
instrumentation shown in,Table 3.2.A which senses the conditions for
which isolation is required. Such instrumentation must be available
whenever primary containment integrity is required.

The instrumentation which initiates primary system isolation is connected
in a dual bus arrangement;

The low water level instrumentation set to trip at 177.7" (538" above
vessel zero) above the top of the active fuel closes isolation valves in
the RHR System, Drywell and Suppression Chamber exhausts and drains and
Reactor Water Cleanup Lines (Groups 2 and 3 isolation valves). The low
reactor water level instrumentation that is set to trip when reactor
water level is 109.7" (470" above vessel zero) above the top of the
active fuel (Table 3.2.B) trips the recirculation pumps and initiates the
RCIC and HPCI systems. The RCIC and HPCI system initiation opens the
turbine steam supply valve which in turn initiates closure of the
respective drain valves (Group 7).

The low water level instrumentation set to trip at 17.7" (378" above
vessel zero) above the active fuel (Table 3.2.B) closes the Main Steam
Isolation Valves, the Main~Steam Line Drain Valves, and the Reactor Water
Sample Valves (Group 1). Details of valve grouping and required closing
times are given in Specification 3.7. These trip settings are adequate
to prevent core uncovery in the case of a break in the largest line
assuming the maximum closing time.
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Unit

3.2/4.2"59



3.2 BASES (Cont'd)

The low reactor water level instrumentation that is set to trip when
reactor water level is 1/.7'378" above vessel zero) above the top of
the active fuel (Table 3.2.B) initiates the LPCI, Core Spray Pumps,
contributes to ADS initiation, and starts the diesel generators. These
trip setting levels were chosen to be high enough to prevent spurious
actuation but low enough to initiate CSCS operation so that postaccident
cooling can be accomplished and the guidelines of 10 CPR 100 will not be
violated. Por large breaks up to the complete circumferential break of a
28-inch recirculation line and with the trip setting given above, CSCS

initiation is initiated in time to meet the above criteria.

The high drywell pressure instrumentation is a diverse signal to the
water level instrumentation and, in addition to initiating CSCS, it
causes isolation of Groups 2 and 8 isolation valves. Por the breaks
discussed above, this instrumentation will initiate CSCS operation at
about, the same time as the low water level instrumentation; thus, the
results given above are applicable here also.

Venturis are provided in the main steam lines as a means of measuring
steam flow and also limiting the loss of mass inventory from the vessel
during a steam line break accident. The primary function of the
instrumentation is to detect a break in the main steam line. Por the
worst case accident, main steam line break outside the drywell, a trip
setting of 140 percent of rated steam flow in con)unction with the flow
limiters and main steam line valve closure limits the mass inventory loss
such that fuel is not uncovered, fuel cladding temperatures remain below
1000'P. and release of radioactivity to the environs is well below
10 CFR 100 guidelines. Reference Section 14.6.5 FSAR.

Temperature monitoring instrumentation is provided in the main steam line
tunnel to detect leaks in these areas. Trips are provided on this
instrumentation and when exceeded, cause closure of isolation valves.
The setting of 200'F for the main steam line tunnel detector is low
enough to detect leaks of the order of 15 gpm; thus, it is capable of
covering the entire spectrum of breaks. For large breaks, the high steam
flow instrumentation is a backup to the temperature instrumentation. In
the event of a loss of the reactor building ventilation system, radiant
heating in the vicinity of the main steam lines raises the ambient
temperature above 200'P. The temperature increases can cause an
unnecessary main steam line isolation and reactor scram. Permission is
provided to bypass the temperature trip for four hours to avoid an
unnecessary plant transient and allow performance of the secondary
containment leak rate test or make repairs necessary to regain normal
ventilation.

H$Q radiation monitors in the main steam line tunnel have been provided
to detect gross fuel failure as in the control rod drop accident. arith
the established nominal setting of three times normal background and main
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3.2 BASES (Cont'd)

steam lin'e isolation valve closure, fission product release is limited so
that 10 CFR 100 guidelines are not exceeded for this accident. Reference
Section 14.6.2 FSAR. An alarm with a n'ominal s'etpoint of 1.5 x normal
full-power background is pr'ovided also.

Pressure instrumentation is provided to close the main steam isolation
valves in RUN Mode when the main steam line pressure drops below 825 psig.
The HPCI high flow and temperature instrumentation are provided to detect
a break in the HPCI steam piping. Tri'pping of this instrumentatioh
results in actuation of HPCI isolation valves. Tripping logic for the
high flow is a 1-out-of-2 logic, and all sensors are required to be
OPERABLE.

High temperature in the vicinity of the HPCI equipment is sensed byfour sets of four bimetallic temperature switches. The 16 temperature
switches are arranged in two trip systems with eight temperature. switches
in each trip system.

The HPCI trip settings of 90 psi for high flow and 200'F for high
temperature are such that core uncovery is prevented and fission product
release is within limits.„

The RCIC high flow and temperature instrumentation are arranged the same
as that for the HPCI. The trip setting of 450" H20 for high flow and
200'P for temperature are based on the same criteria as th'e HPCI.

High temperature at the Reactor Cleanup System floor drain could indicate
a break in the cleanup system. When high temperature occurs, the cleanup
system is isolated.

The instrumentation which initiates CSCS action is arranged in a dual bus
system. As for other vital instrumentation arranged in this fashion, the
specification preserves the effectiveness of the system even during
periods when maintenance or testing is being performed. An exception to
this is when logic functional testing is being performed.

The control rod block functions are provided to prevent excessive control
rod withdrawal so that MCPR does not decrease to 1.07. The trip logic
for this function is 1-out-of-n: e.g., any trip on one of six APRMs,
eight IRMs, or four SRMs will result in a rod block.

The minimum instrument channel reqUirements assure sufficient
instrumentation to assure the single failure criteria is met. The
minimum instrument channel requirements for the RBM may be reduced by one
for maintenance, testing, or=calibration. This does not significantly
increase the risk of an inadvertent control rod withdrawal, as the other
channel is available, and the RBM is a backup system to the written
sequence for withdrawal of control rods.
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3.2 BASES (Cont'd)

The APRM rod block function is flow biased and prevents a significant
reduction in MCPR, especially during operation at reduced flow. The APRM

provides gross core protection; i.e.. limits the gross core power
increase from withdrawal of control rods in the normal withdrawal
sequence. The trips are set so that MCPR is maintained greater than 1.07.

The RBM rod block function provides local protection of the core; i.e.,
the prevention of critical power 1n a local region of the core, for a
singl'e rod withdrawal error from a limiting control rod pattern.

If the IRM channels are in the worst condition of allowed bypass, the
sealing arrangement is such that for unbypassed IRM channels, a rod block
signal is generated before the detected neutrons flux has increased by
more than a factor of 10.

A downscale 1ndication is an indication the instrument has failed or the
instrument 1s not sensitive enough. In either case the instrument will
not respond to changes 1n control rod motion and thus, control rod motion
is prevented.

The refueling interlocks also operate one logic channel, and are required
for safety only when the mode switch 1s in the refueling position.

For effective emergency core cooling for small pipe breaks, the HPCI
system must function since reactor pressure does not decrease rapid
enough to allow either core spray or LPCI to operate in time. The
automatic pressure relief function is provided as a backup to the HPCI in
the event the HPCI does not operate. The arrangement of the tripping
contacts is such as to provide this function when necessary and m1nimize
spurious operation. The trip settings given in the specification are
adequate to assure the above criteria are met. The specification
preserves the effectiveness of the system during periods of maintenance,
testing, or calibration, and also minimizes the risk of inadvertent
operation; i.e., only one instrument channel out of service.

Two post treatment off-gas radiation monitors are provided and, when
their trip point is reached, cause an isolation of the off-gas line.
Isolation is initiated when both instruments reach their high trip point
or one has an upscale trip and the other a downscale trip or both have a
downscale trip.
Both instruments are required for trip but the 1nstruments are set so
that the instantaneous stack release rate limit given in
Specification 3.8 is not exceeded.

Four radiation monitors are provided for each unit which initiate Primary
Containment Isolation (Group 6 isolation valves) Reactor Building
Isolation and operation of the standby Gas Treatment System. These
instrument channels monitor the radiation in the reactor zone ventilation
exhaust ducts and in the refueling zone.
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3.2 BASES (Cont'd)

Trip setting of 100 mr/>h'r"for the monitors in the refueling zone are
based upon initiating normal ventilation isolation and SGTS.operation so
that none"'of the'activi'ty 'released during the refueling accident leaves
the'Reactor Building via'the'normal ventilation path but rather all the
activity'is processed by the

SGTS.'low

integrators and sump fill rate and pump out rate timers are used to
determine leakage in the drywell. A system whereby the time interval tofilla known volume will be utilized to provide a backup. An air
sampling system'is also provided to detect leakage 'inside the prlmdry
containment (See Table 3;2.8).

For each parameter monitored, as listed in Table 3.2.F, there are two
channels of, instrumentation except as noted. By comparing readings
between the two channels,,a near continuous surleillance of instrument
performance is available., Any deviation in readings will initiate an
early recalibration, thereby maintaining the quality of the instrument
readings.

Instrumentation is provided for isolating the control room and initiating
a pressurizing"system that processes outside air before supplying it to
the control room. An'ccident signal that isolates primary containment
will also automatically isolate the control room and initiate the
emergency pressurization system. "In addition, there are radiation
monitors in the normal ventilation system that will isolate the control
room and initiate the'emer'gency pressurization system. Activity required
to cause automatic actuation is about one mRem/hr.

1t

Because of the constant surveillance and control exercised by TVA over
the Te'nnessee Valley, flood levels of large magnitudes "can be predicted
in advance of their actual occurrence. In all cases, full advantage will
be taken of advance warning to 'take appropriate action whenever reservoir
levels above normal pool are predicted; however, the plant flood

'rotectionis always in place and does not depend in any way on advanced
warning. 'herefore, 'during flood conditions,'the plant will be permitted

'o

operate until water begins to run across the top of the pumping
station at elevation 565. Seismically qualified, redundant level
switches each powered fran a separate division of power are provided at
the pumping station to give main control room indication of this
condition. At that time an orderly shutdown of the plant will be
initiated, although sur'ges even to a depth of several feet over the
pumping station deck will not cause the'loss of the main condenser
circulating water pumps.
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3.2 BASES (Cont'd)

The operability of the meteorological instrumentation ensures that
sufficient meteorological data is available for estimating potential
radiation dose to the public as a result of routine or accidental release
of radioactive materials to the atmosphere. This capability is required
to evaluate the need for initiating protective measures to protect the
health and safety of the public.

The operabiliity of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic
event and evaluate the response of those features important to safety.
This capability is required to permit comparison of the measured response
to that used in the design b'asis for Browns Ferry'uClear Plant. The
instrumentation provided is consistent with specific portions of the
recommendations of Regulatory Guide 1.12 "Instrumentation for
Earthquakes."
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4.2 BASES

The instrumentation listed in Tables 4.2.A through 4.2.F will be
functionally tested and calibrated at regularly scheduled intervals. The
same design reliability goal as the Reactor Protection system of 0.99999
generally applies for all applications of (1-out-of-2) X (2) logic.
Therefore, on-off sensors are tested once/3 months, and bistable trips
associated with analog sensors and amplifiers are tested once/week.

Those instruments which, when tripped, result in a rod block have their
contacts arranged in a 1-out-of-n logic, and all are capable of being
bypassed. For such a trip'ping arrangement with bypass capability
provided, there is an optimum test interval that should be maintained in
order to-maximize the reliability of a given channel (7). This takes
account of the fact that testing degrades reliabi.lity and the optimum
interval between tests is approximately given by:

Where: the optimum interval between tests.
t' the time the trip contacts are disabled

from performing their function while
the test is in progress.

r = the expected failure rate of the relays.

To test the trip relays requires that the channel be bypassed, the test
made, and the system returned to its initial state. It is assumed this
task requires an estimated 30 minutes to complete in a thorough and
workmanlike manner and that the relays have a failure rate of 10
failures per hour. Using this data and the above operation, the optimum
test interval is:

2(0.5)
10

= 1 x 10
3

= 40 days

For additional mar in a test interval of once er month will be used
~initial1

(7) UCRL-50451, Improving Availability and Readiness of Field Equipment
Through Periodic Inspection, Ben)amin Epstein, Albert Shiff, July 16,
1968, page 10, Equation (24), Lawrence Radiation Laboratory.

The sensors and electronic apparatus'have not been included here as these
are analog devices with readouts in the control room and the sensors and
electronic apparatus can be checked by comparison with other like
instruments. The checks which are made on a daily basis are adequate to
assure operability of the sensors and electronic apparatus, and the test
interval given above provides for optimum testing of the relay circuits.

BFN
Unit 2

3.2/4.2-65



4.2 BASES (Cont'd)

The above calculated test interval optimizes each individual channel,
considering it to be independent of all others. As an example, assume
that there are two channels with an individual technician assigned to
each. Each technician tests his channel at the optimum frequency, but
the two technicians are not allowed to communicate so that one can advise
the other that his channel is under test. Under these conditions. 1t is
possible for both channels to be under test simultaneously. Now, assume
that the technicians are required to communicate and that two channels
are never tested at the same time.

Forbidding simultaneous testing improves the availability of the system
over that wh1ch would be achieved by testing each channel independently.
These one-out-of-n trip systems will be tested one at a time 1n order to
take advantage of this inherent improvement in availability.
Optimizing each channel independently may not truly optimize the system
considering the overall rules of system operation. However, true system
optimization is a complex problem. The opt1mums are broad, not sharp,
and optimizing the individual channels is generally adequate for the
system.

The formula given above minimizes the unavailability of a single channel
which must be bypassed during testing. The minimization of the
unavailability is illustrated by Curve No. l of Figure 4.2-1 which
assumes that a channel has a failure rate of O.l x 10 /hour and
0.5 hours is requ1red to test it. The unavailability is a minimum at a
test interval 1, of 3.16 x 10 hours.

If two similar channels are used in a l-out-of-2 configuration, the test
interval for minimum unavailability changes as a function of the rules
for testing. The simplest case is to test each one 1ndependent of the
other. In this case, there is assumed to be a finite probability that
both may be bypassed at one time. This case is shown by Curve No. 2.
Note that the unavailability is lower as expected for a redundant system
and the min1mum occurs at the same test interval. Thus; 1f the two
channels are tested independently, the equation above yields the test
interval for minimum unavailability.

A more usual case is that the testing is not done independently. If both
channels are bypassed and tested at the same time, the result is shown in
Curve No. 3. Note that the minimum occurs at about 40,000 hours, much
longer than for cases l and 2. Also, the minimum is not nearly as low as
Case 2 which indicates that this method of testing does not take full
advantage of the redundant channel. Bypassing both channels for
simultaneous testing should be avoided.
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4.2 MSES (Cont'd)

The most likely case would be to stipulate that one channel be bypassed,
tested, and restored, and then immediately following, the second channel
be bypassed, tested, and restored. This is shown by Curve Mo. 4. Mote
that there is no true minimum. The curve does have a definite knee and
very little reduction in system unavailability is achieved by testing at
a shorter interval than computed by the equation for a single channel.

The best test procedure of all those examined is to perfectly stagger the
tests. That is, if the test interval is four months, test one or the
other channel every two months. This is shown in Curve No. 5. The
difference between Cases 4 and 5 is negligible. There may be other
arguments, however, that more strongly support the perfectly staggered
tests, including reductions in human error.

The conclusions to be drawn are these:

l. A l-out-of-n system may be treated the same as a single channel in
terms of choosing a test interval; and

2. more than one channel should not be bypassed for testing at any one
time.

The radiation monitors in the refueling area ventilation duct which
initiate building isolation and standby gas treatment operation are
arranged in two l-out-of-2 logic systems. The bases given for the rod
blocks apply here also and were used to arrive at the functloqal testing
frequency. The,off-gas post treatment monitors are connected in a
2-out~f-2 logic arrangement. Based on experience with instruments of
similar design, a testing interval of once every three months has been
found adequate.

The automatic pressure relief instrumentation can be considered to be a
1-out-of-2 logic system and the discussion above applies also.
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3. 3/4. 3 REACTIVITY CONTROL

LIMITING CONDITIONS POR OPERATION

3.3 REACTIVITY CONTROL

SURVEILLANCE REQUIREMENTS

4.3 REACTIVITY CONTROL

A licabilit
Applies. to the operational
status of the control rod system.

Applies to the surveillance
requirements of the control
rod system.

O~bective

To assure the ability of the
control rod system to control
reactivity.

o~b ective

To verify the ability of the
control rod system to control
reactivity.

A. Reactivtt Limitations A. Reactivit Limitations

1. Reactivit Mar in — Core
L~Ladf.n

A sufficient number of con-
trol rods shall be OPERABLB
so that the core could be
made subcritical in the
most reactive condition
during the operating cycle
with the strongest control
rod fully withdrawn and all
other OPERABLE control rods
fully inserted.

1. Reactivit Mar in—

Sufficient control
r'ods shall be withdrawn
following a refueling
outage when core
alterations were
performed to
demonstrate with a
margin of 0.38% h k/k
the core can be made
subcritical at any time
in the subsequent fuel
cycle with the
analytically determined
strongest OPERABLB
control rod fully
withdrawn and all other
OPERABLB rods fully
inserted.
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3.3/4 ~ 3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVBILLANCB REQUIREMENTS

3.3.A.2 Reactivit Mar in — INOPERABLE
Control Rods

4.3.A.2 Reactivit Mar in — IN-
OPBRABLE Control Rods

'a o Control rod drives which can-
. not be moved with control
rod drive pressure shall be
considered inOPBRABLB. If
a partially or fully with-
drawn control rod drive can-

'otbe moved with drive or
scram pressure the reactor
shall be brought to the Cold
Shutdown condition within 24
hours and shall not be
started unless (l) investi-
gation has demonstrated that
the cause of the failure is
not a failed control fod
drive mechanism collet
housing and (2) adequate
shutdown margin has been
demonstrated as required
by Specification 4 '.A.2.c.

a. Bach partially or
fully withdrawn
OPERABLE control
rod shall be
exercised one notch
at least once each
week when operating
above 30%, power. In,
the event power
operation is
continuing with
three or more
inOPBRABLB control
rods, this test
shall be. performed
at least once each
day, when operating
above 30% power.
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.A.2 Reactivit Mar in — INOPERABLE
Control Rods (Cont'd).

4.3.A.2 Reactivit mar in — IN-
OPERABLE Control Rods
(Cont'd)

b.. The control rod direc-
tional control valves
for INOPERABLB control
rods shall be disarmed
electrically.

b. A second licensed operator
shall verify thh ct>tlfdrmance
to Specification 3.3.A.2.d
before a rod may be bypassed
in the Rod Sequence Control
System.

c. Control rods with scram
times greater than those
permitted by Specification
3.3.C.3 ar'e INOPBRABLB,
but if they can

be'nsertedwith control
, rod drive pressure they
need not be disarmed
electrically.

c ~ Qhen it is initially
determined that a control
rod is incapable of normal
insertion a test shall be
conducted to demonstrate
that the cause of the
malfunction is not a failure
in the control rod drive
mechanism. If this can be
demonstrated an attempt to
fully insert the control rod .
shall be made. If the
control rod cannot be
inserted and an
investigation

has'emonstratedthat the cause
of failure is not a failed
control rod drive mechanism
collet housing, a shutdown
margin test shall be made to
demonstrate under this
condition that the core can
be made subcritical for any
reactivity condition during
the remainder of the
operating cycle with the
analytically determined
highest worth control rod
capable of withdrawal fully
withdrawn, and all other
control rods capable of
insertion fully inserted.
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION

3.3.A.2 Reactivit Mar in — INOPERABLE
Control Rods (Cont'd)

SURVEILLANCE REQUIREMENTS

4.3.A.2 Reactivit Mar in — IN-
OPBRABLB Control Rods
(Cont'd)

d. . Control rods with a
failed "Full-in" or
"Full-out" position
switch tnay be bypassed
in the"Rod Sequence
Control System and consi-
dered, OPERABLE if the,
actual 'rod position is
known. These rods must
be moved in sequence to
their correct positions
(full in on insertion
or full out on withdrawal).

d. The control rod accumulators
shall be determined OPERABLE
at least once per 7 days by
verifying that the pressure
and level detectors are not
in the alarmed condition.

e. Control rods with INOPERABLE
accumulators or those whose
position cannot be
positively determined shall
be considered INOPERABLE.

InOPERABLE control rods
shall be positioned
such that Specification
3.3.A.l is met. In
addition, during reactor
power operation, no more
than one control rod in
any 5x5 array may be
INOPERABLE (at least 4
OPBRABLB control rods
must separate any 2
INOPBRABLB ones). If
this specification cannot
be met the reactor shall
not be started, or if at
power, the reactor shall
be brought to a shutdown
condition within 24 hours.
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3.3/4.3 REACTIVITY CONTROL

3.3.B. Control Rods 4.3.B. Control Rods

l. Each control rod shall be
coupled to its drive or
completely inserted and the
control rod directional
control valves disarmed
electrically. This
requirement does not apply
in the REFUEL condition
when the re'actor is vented.
Two control rod drives may
be removed as long as

,Specification 3.3.A.l
is met.

The coupling integrity
shall be verified for
each withdrawn control
rod as follows:

a. verify that the
control rod is
following the drive
by observing a
response in the
nuclear instru-
mentation each time
a rod is moved when
the reactor is
operating above the
preset power level
of the RSCS.

b. When the rod is
fully withdrawn the
first time after
each refueling
outage or after
maintenance,
observe that the
drive does not go to
the overtravel
position.

2. The control rod drive
housing support system shall
be in place du'ring reactor
power operation or when the
reactor coolant system is
pressurized above atmospheric
pressure with fuel in the
reactor vessel, unless all
control rods are fully
inserted and Specification
3.3.A.l is met.

2. The control rod drive
housing support system
shall be inspected
after reassembly and
the results of the,
inspection recorded.
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.8. Control Rods 4.3.B. Control Rods

3.a Mhenever the reactor is in
the STARTUP or RUN modes
below 20% rated power the
Rod Sequence Control Syhtek
(RSCS} shall be OPERAHLE
except the RSCS constraints'ay be suspended by means
of the individual rod
bypass switches for
l —special criticality
tests, or

3.a Prior to the start
of control rod
withdrawal at
STARTUP, the,.
capability of the
Rod Sequence Control
System (RSCS) to
properly fulfillits
.functions shall be
verified by the
following checks:

2 — control rod scram
timing per 4.3.C.l.

When RSCS is bypassed on
individual rods for these
exceptions RWN must be
OPERABLB per 3 '.B.3.c and
a second licensed operator
may not be used in lieu of
RMM.

Sequence portion—
Select a sequence and
attempt to withdraw a
rod in the remaining
sequences. Move one
rod in a sequence and
select the remaining
sequences and attempt
to move a rod in each.
Repeat for all sequences.

Group notch portion-
For each of the six
comparator circuits go
through test initiate:
comparator inhibit;
verify: reset. On
seventh attempt test is
allowed to continue
until completion is
indicated by
illumination of test
complete light.
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3. 3/4. 3 REACTIVITY CONTROL

LIMITIBG CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.3.B. Control Rods 4.3.B. Control Rods

3.b.

c ~

During the shutdown
procedure no rod movement
is permitted between the
testing performed above
20% power and the rein-„
statement of the RSCS
restraints at or above
20%, power. Alignment of
rod groups shall be
accomplished prior to
performing the tests.

Whenever the reactor is in
the STARTUP or RUN modes
below 20% rated power, the
Rod Worth Minimizer shall
be OPERABLE. A second
licensed operator may verify
that the operator at the
reactor console is following
the control rod program in
lieu of RWM except as
specified in 3.3.B.3.'a.

3.b. Prior to attaining 20%,

rated power during rod
insertion at shutdown,
the tests in 4.3.B.3.a
shall be performed to
verify RSCS
capability.

c. The capability of the
Rod Worth Minimizer
(RWM) shall be
verified by the
following checks:

1. The correctness of
the control rod
withdrawal
sequence input to
the RWM„computer shall
be verified before
reactor STARTUP or
shutdown.

2. The RWM computer online
diagnostic test shall
be successfully
performed.

3. Prior to STARTUP,
proper annunciation of
the selection error of
at least one
out-of-sequence control
rod shall be verified.

4. Prior to STARTUP, the
rod block function of
the RWM shall be
verified by moving an
out-of-sequence control
rodr

BFN
Unit 2

3.3/4.3-7



3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.3.B. Control Rods 4.3.B. Control Rods

4.3.B.3.c. (Cont'd)

5. Prior to obtaining
20 percent rated
power during rod
insertion at
shutdown, verify the
latching of the
proper rod group and
proper annunciation
after insert errors. „

3.d. If Specifications 3.3.B.3.a
through .c cannot be met the
reactor shall not be started,
or if the reactor is in the
RUN or STARTUP modes at less
than 20% rated power, it
shall be brought to a
shutdown condition
immediately.

d. When the RWM is not
OPERABLE a second
licensed operator
will verify that the
correct rod program
is followed except
as specified in
3.3.B.3.a.

4. Control rods shall not be
withdrawn for STARTUP or
refueling unless at least
two source range channels
have an observed count rate
equal to or greater than
three counts per second.

4. Prior to control rod
withdrawal for STARTUP
or during refueling,
verify that at least two
source range channels
have an observed count
rate of at least three
counts per second.

a. Both RBM channels shall
be OPERABLE:

or

5. During operation with
limiting control rod
patterns, as determined by
the designated qualified
personne'l, either:

5. When a limiting
control rod pattern
exists, an instrument
functional test of the
RBM shall be performed
prior to withdrawal. of
the designated rod(s)
and at least once per
24 hours thereafter.

b. Control rod withdrawal
shall be blocked.
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3. 3/4. 3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR. OPERATION SURVEILLANCE REQUIREMENTS

3.3.C. Scram Insertion Times 4.3.C. Scram Insertion Times

l. The average scram
insertion time, based on

. the deenergization of the
scram pilot valve sole-
noids as time zero; of
all OPERABLE control rods
in the reactor power
operation condition shall
be no greater than:

5
20
50
90

0.375
0.90
2.0
3.500

4 Inserted From Av . Scram Inser-
Full withdrawn tion Times sec

1. After each refueling
outage, all OPERABLE rods
shall be scram-time
tested from the fully
withdrawn position with
the nuclear system
pressure above 800 psig.
This testing shall be
completed prior to
exceeding 40't power.
Below 20% power, only rods
in those sequences (A12
and A34 or B12 and
B34) which were fully
withdrawn in the region
from 100% rod density to
50% rod density shall be
scram-time tested. The
sequence restraints
imposed upon the control
rods in the 100-50 percent
rod density groups to the
preset power level may be
removed by use of the
individual bypass switches
associated with those
control rods which are
fully or partially
withdrawn and are not
within the 100-50 percent
rod density groups. - In
order to bypass a rod, the
actual rod axial position
must be known; and the rod
must be in the correct
in-sequence position.
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3.3/4.3 REACTIVITY CONTROL

LIMITING CONDITIONS FOR OPERATION

3.3.C. Scram Insertion Times

SURVEILLANCE REQUIREMENTS

4.3.C. Scram Insertion Times

0 Inserted From Avg. Scram Inser-
Full Withdrawn tion TimeS sec

5
20
50'0

0.398
0.954
2.120
3.800

2. The average of the scram inser-
tion times for the three fastest
OPERABLE control rods of all
groups of four control rods in
a two-by-two array shall be no
greater than:

2. At 16-week intervals, 10't
of the OPERABLE control
rod drives shall be scram-
timed above 800 psig.
Whenever such scram time
measurements are-made, an
evaluation shall be made
to provide reasonable
assurance that proper
control rod drive
performance is being
maintained.

. a. The maximum scram insertion
time for 90% insertion of any
OPERABLE control rod shall not
exceed 7.00 seconds.

D. Reactivit Anomalies D. Reactivit Anomalies

The reactivity equivalent of
the difference between the
actual critical rod
configuration and the expected
configuration during power
operation shall not exceed 1% 4k.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.

During the STARTUP test
program and STARTUP following
refueling outages, the
critical rod configurations
will be compared 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 the configuration
expected based upon
appropriately corrected past
data. This comparison will
be made at least every full
power month.
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3. 3/4. 3 REACTIVITX CONTROL

LIMITING CONDITIONS FOR OPERATION SURVEIL'LANCE REQUIREMENTS

3.3.E. If 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.

4.3.E. Surveillance requirements are
as specified in 4.3.C and .D
above.

P. Scram Dischar e Volume SDV P. Scram Dischar e 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.

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

l.b. The scram discharge
volume drain and vent
valves shall b'e

demonstrated OPERABLE
monthly.

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.

2. When it is determined
that any SDV drain or
vent valve is INOPERABLE,
the redundant drain or
vent valve shall be
demonstrated OPERABLE
immediately and weekly
thereafter.

3. If redundant drain or vent
valves become INOPERABLE,
the reactor shall be in hot
standby within 24 hours.

3. No additional
surveillance required.
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3.3/4.3 BASES

A. Reactivit Limitation

1. The requirements for the control rod drive system have been
identified by evaluating the need Eor reactivity control via
control rod movement over the full spectrum of plant conditions
and events. As discussed in subsection 3.4 of the Final Safety

, Analysis Report, the control rod system design is intended to
provide sufficient control of core reactivity that the core could
be made subcritical with the strongest rod fully withdrawn. This
reactivity'haracteristic has been a basic assumption in the
analysis oE plant performance. compliande with this requirement
can be demonstrated conveniently only at the time of initial fuel
loading or refuelinq. Therefore, the demonstration must be such
that it will apply to the entire subsequent fuel cycle. The
demonstration shall be performed with the reactor core in the
cold, xenon-free condition and will show that the reactor is
subcritical by at least R + 0.38 percent bk with the
analytically determined strongest control rod fully withdrawn.

The value of "R", in units of percent hk, is the amount by
which the core reactivity, in the most reactive condition at any
time in the subsequent operating cycle, is calculated to be
greater than at the time of the demonstration. "R", thereEore,
is the difference between the calculated value of maximum core
reactivity during the operating cycle and the calculated
beginning-of-life core reactivity. The value of "R" must be
positive or zero and must be determined for each fuel cycle.

The demonstration is performed with a control rod which is
calculated to be the strongest rod. In determining this
"analytically strongest" rod, it is assumed that every fuel
assembly of the same type has identical material properties. In
the actual core, however, the control cell material properties
vary within allowed manufacturing tolerances, and the strongest
rod is determined by a combination of the control cell geometry
and local k . Therefore, an additional margin is included in
the shutdown margin test to account for the fact that the rod
used Eor the demonstration (the "analytically strongest") is not
necessarily the strongest rod in the core. Studies have been
made which compare experimental criticals with calculated
criticals. These studies have shown that actual criticals can be
predicted within a given tolerance band. For gadolinia cores the
additional margin required due to control cell material
manufacturing tolerances and calculational uncertainties has
experimentally been determined to be 0.38 percent hk. When
this additional margin is demonstrated, it assures that the
reactivity control requirement is met.
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3.3/4.3 BASES (Cont'd)

2. Reactivit Mar in — INOPERABLE Control Rods — Specification
3.3.A.2 requires that a rod be taken out of service if it cannot
be moved with drive pressure. If the iod is fully inserted and
disaimed electrically*, it is in a safe position of maximum
contribution to shutdown reactivity. If it is disarmed
electrically in a nonfully inserted position. that position shall
be consistent with the shutdown react1vity limitations stated in
Specification 3.3.A.l. This assures that the core can be shut
down at all times w1th the remaining control rods assuming thh
strongest OPBRABLB control rod does not insert. Also if 8amage
within the control rod drive mechanism and in particular, cracks
in drive internal housings, cannot be ruled out, then a generic
problem affecting a number of drives cannot be ruled out.
Circumferential cracks resulting from stress-assisted
intergranular corrosion have occurred in the collet housing of
drives at'everal BWRs. This type of cracking could occur in a
number of drives and if the cracks propagated until severance of
the collet housing occurred, scram could be prevented in the
affected rods. Limiting the period of operat1on with a
potentially severed rod after detecting one stuck rod will assure
that the reactor will not be operated w1th a large number of rods
with fa'iled collet housings. The Rod Sequence Control system is
not automatically bypassed until reactor power is above 20
percent power. Therefore, control rod movement is restricted and
the single notch exercise surveillance test is only performed
above this pow'er level. The Rod Sequence Control System prevents
movement of out-of-sequence rods unless power is above 20 percent.

B. Control Rods

l. Control rod dropout accidents as discussed 1n the FSAR can lead
to significant core. damage. If coupling integrity is maintained,
the possibility of a rod dropout accident is eliminated. The
overtravel position feature provides a positive check as only
uncoupled drives may reach this position. Neutron
instrumentation response to rod movement provides a verification
that the rod is following its drive. Absence of such response to
drive movement could indicate an uncoupled condition. Rod
position in'dication is required for proper function of the Rod
Sequence Control System and the rod worth minimizer.

* To disarm the drive electrically, four amphenol type plug connectors are
removed from the drive insert and withdrawal solenoids rendering the rod
incapable of withdrawal. This procedure is equivalent to valving out the
drive and is preferred because, in this condition, drive water cools and
minimizes crud accumulation in the drive. Blectrical disarming does not
eliminate position indication.
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3.3/4.3 BAsas (Cont'd)

2. The control rod housing support restricts the outward movement of
a control rod to less than 3 inches in the extremely remote event
of a housing failure. The amount of reactivity which could be
added by this small amount of rod withdrawal, which is less than
a normal single withdrawal increment, will not
contribute to any damage to the primary coolant system. The
design basis is given in subsection 3.5.2 of the FSAR and the
safety evaluation is given in subsection 3.5.4. This support is
not required if the reactor coolant system is at atmospheric
pressure since there would then be no driving force to rapidly
e)ect a drive housing. Additionally, the support is not requiredif all control rods are fully inserted and if an adequate
shutdown margin with one control rod withdrawn has been
demonstrated, since the reactor would remain subcritical even in
the event of complete egection of the strongest control rod.

3. The Rod Worth Minimizer (RMM) and the Rod Sequence Control System
(RSCS) restrict withdrawals and insertions of control rods to
prespecified sequences. All patterns associated with these
sequences have the characteristic that, assuming the worst single
deviation from the sequence, the drop of any control rod from the
fully inserted position to the position of the control rod drive
would not cause the reactor to sustain a power excursion
resulting in any pellet average enthalpy in excess of 280
calories per gram. An enthalpy of 280 calories per gram is well
below the level at which rapid fuel dispersal could occur (i.e.,
425 calories per gram). Primary system damage in this accident
is not possible unless a significant amount of fuel is rapidly
dispersed. Reference Sections 3.6.6, 7.7.A, 7.16.5.3, and 14.6.2
of the CESAR, and NHDO-10527 and supplements thereto.

In performing the function described above, the RUM and RSCS are
not required to impose any restrictions at core power levels in
excess of 20 percent of rated. Material in the cited reference
shows that it is impossible to reach 280 calories per gram in the
event of a control rod drop occurring at power greater than
20 percent, regardless of the rod pattern. This is true for all
normal and abnormal patterns including those which maximize
individual control r'od worth.
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3.3/4.3 BASES (Cont 'd)

At power levels below 20 percent of rated, abnormal control rod
patterns could produce rod worths high enough to be of concern
relative to the 280 calorie per gram rod drop limit. In this
range the RWM and the RSCS constrain the control rod sequences
and patterns to those which involve only acceptable rod worths.

The Rod Worth Minimizer and the Rod Sequence Control System
provide automatic supervision to assure that out of sequence
control rods will .not be withdrawn or inserted; i.e., it limits
operator deviations from planned withdrawal sequences. Ref.
Section 7.l6.5.3 of the FSAR. They serve as a backup to
procedure control of control rod sequences, which limit the
maximum reactivity worth of control rods. Except during
specified exceptions, In the event that the Rod Worth Minimizer
is out of service, when required, a second licensed operator
can manually fulfillthe control rod pattern conformance
functions of this system. In this case, the RSCS is backed up
by independent procedural controls to assure conformance.

The functions of the RWM and RSCS make it unnecessary to
specify a license limit on rod worth to preclude unacceptable
consequences in the event of a control rod drop. At low
powers, below 20 percent, these devices force adherence to
acceptable rod patterns. Above 20 percent of rated power, no
constraint on rod pattern is required to assure that rod drop
accident consequences are acceptable. Control rod pattern
constraints above 20 percent of rated power are imposed by
power distribution requirements, as defined in Sections 3.5.I,
3.5.J, 4.5.I, and 4.5.J of these technical specifications.
Power level for automatic bypass of the RSCS function is sensed
by first stage turbine pressure.

Because it is allowable to bypass certain rods in the RSCS

during scram time testing below 20 percent of rated power in
the STARTUP or RUN modes. a second licensed operator is not an
acceptable substitute for the RWM during this testing.

4 ~ The Source Range Monitor (SRM) system performs no automatic
safety system function; i.e., it has no scram function. It
does provide the operator with a visual indication of neutron
level. The consequences of reactivity accidents are functions
of the initial neutron flux. The requirement of at least
3 counts per second assures that any transient, should it
occur, begins at or above the initial value of 10 of rated
power used in the analyses of transients from cold conditions.
One OPERABLE SRM channel would be adequate to monitor the
approach to criticality using homogeneous patterns of scattered
control rod withdrawal. A minimum of two OPERABLE SRMs are
provided as an added conservatism.
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3.3/4.3 BASES (Cont'd)

5. The Rod Block Monitor (RBM) is designed to automatically
prevent fuel damage in the event of erroneous rod withdrawal
from locations of high power density during high power level
operation. Two RBM channels are provided, and one of these may
be bypassed from the console for maintenance and/or testing.
Automatic rod withdrawal blocks from one of the channels will
,block erroneous rod withdrawal soon enough to prevent fuel
damage. The specified restrictions with one channel out of
service conservatively assure that fuel damage will not occur
due to rod withdrawal errors when this condition exists.

A limiting control rod pattern is a pattern which results in
the core being on a thermal hydraulic limit, (i.e., MCPR given
by Specification 3.5.k or LMGR of 13.4 kV/ft. During use of
such patterns, it is fudged that testing of the RBM system
prior to withdrawal of such rods to assure its operability
will assure that improper withdrawal does not occur. It is
normally the responsibility of the nuclear engineer to identify
these limiting patterns and the designated rods either when the
patterns are initially established or as they develop due to
the occurrence of INOPERABLE control rods in other than
limiting patterns. Other personnel qualified to perform these
functions may be designated by the plant superintendent to
perform these functions.

C. Scram Insertion Times

The. control rod system is designated to bring the reactor subcritical at
the rate fast enough to prevent fuel damage; i.e., to prevent the MCPR
from b'ecoming less than 1.07. The limiting power transient is given in
Reference l. Analysis of this transient shows that the negative
reactivity rates resulting from the scram with the average response of
all the drives as given in the above specification provide the required
protection, and MCPR remains greater than 1.07.

On an early BMR, some degradation of control rod scram performance
occurred during plant STARTUP and was determined to be caused by
particulate material (probably construction debris) plugging an internal
control rod drive filter. The design of the present control rod drive
(Model 7RDB144B) is grossly improved by the relocation of the filter to a
location out of the scram drive path; i.e., it can no longer interfere
with scram performance, even if completely blocked.

The degraded performance of the original drive (CRD7RDB144A) under dirty
operating conditions and the insensitivity of the redesigned drive
(CRp7RDB144B) has been demonstrated by a series of engineering tests
gnder simulated reactor operating conditions. The successful performance
of the new drive under actual operating conditions has also been
demonstrated by consistently good in-service test results for plants
using the new drive and may be inferred from plants using the older model
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3.3/4.3 MSBS (Cont'd)

drive with a modified (larger screen size) internal filter which is less
prone to plugging. Data has been documented by surveillance reports in
various operating plants. These include Oyster Creek, Monticello,
Dresden 2 and Dresden 3. Approximately 5000 drive tests have been
recorded to date.

Following identification,of the "plugged filte'r" problem, very frequent
scram tests were necessary to ensure proper performance. However, the
more frequent scram tests are now considered totally unnecessary atid
unwise for the following reasons:

2.

Erratic scram performance has been identified as due to an
obstructed drive fil'ter in type "A" drives. The drives in BPNP are
of the new "B" type design whose scram performance is unaffected by
filter condition.

The dirt load is primarily released during STARTUP of the reactor
when the reactor and its systems are first sub)ected to flows and
pressure and thermal 'stresses. Special attention and measures are
now being taken to assure cleaner systems. Reactors with drives
identical or similar (shorter stroke. smaller piston areas) have
operated through many refueling cycles with no sudden or erratic
changes in scram performance. This preoperational and STARTUP
testing is sufficient to detect anomalous drive performance.

3. The 72-hour outage limit Qhich initiated the start of the frequent
scram testing is arbi.trary, having no logical basis other

than,'uantifyinga "ma)or outage" which might reasonably be caused by an
event so severe as to possibly affect drive performance. This
requirement is unwise because it prov'ides an incentive for shortcut
actions to hasten returning "on line" to avoid the additional,
testing due a 72-hour outage.
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3.3/4.3 BASES (Cont'd)

The surveillance requirement for scram testing of all the control rods
after each refueling outage and 10 percent of the control rods at 16-week
intervals is adequate for determining the operability of the control rod
system yet is not so frequent as to cause excessive wear on the control
rod system components.

The numerical values assigned to the predicted scram performance are
based on the analysis of data from other BWRs with control rod drives the
same as those on Browns Ferry Nuclear Plant.

The occurrence of scram times within the limits, but significantly longer
than the average, should be viewed as an indiqatiqn of systematic problem
with control rod drives especially if the number of drives exhibiting
such scram times exceeds eight, the allowable number of INOPBRABLB rods.

In the analytical treatment of the transients which are assumed to scram
on high neutron flux, 290 milliseconds are allowed between a neutron
sensor reaching the scram point and the start of control rod motion.

This is adequate and conservative when compared to the typical time delay
of about 210 milliseconds estimated from scram test results.
Approximately the first 90 milliseconds of each of these time intervals
result from sensor and circuit delays after which the pilot scram
solenoid deenergizes to 120 milliseconds later, the control rod motion is
estimated to actually begin. However, 200 milliseconds, rather than 120
milliseconds, are conservatively assumed for this time interval in the
transient analyses and are also included in the allowable scram insertion
times of Specification 3.3.C.

In order to perform scram testing as required by Specification 4.3.C.l,
the relaxation of certain restraints in the rod sequence control system
is required. Individual rod bypass switches may be used as described in
Specification 4.3.C.1.

The position of any rod bypassed must be known to be in accordance with
rod withdrawal sequence. Bypassing of rods in the manner described in
specification 4.3.c.l will allow the subsequent withdrawal of any rod
scrammed in the 100 percent to 50 percent rod density groups; however,
will maintain group notch control over all rods in the 50 percent density
to preset power level range., In addition, RSCS will prevent movement of
rods in the 50 percent density to preset power level range until the
scrammed rod has been withdrawn.
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3.3/4.3 BASES

D. Reactivit Anomalies

During each fuel cycle excess operative reactivity varies as fuel
depl'etes and as any burnable poison in supplementary'ontrol is
burned, The magnitude of this excess reactivity may be inferred from
the critical rod configuration. As fuel burnup progresses, anomalous
behavior in the excess reactivity may be detected by comparison of
the critical rod pattern at selected base states to the predicted rod
inventory at that, state. ,Power operating base conditions provide the
most sensitiv'e and directly interpretable data relative to core
reactivity. Furthermore, using power operating base conditions
permits frequent reactivity comparisons.

/

Requiring a reactivity comparison at the specified frequency assures
that a comparison will be made before the core reactivity change
exceeds l percent hK. Deviations in core reactivity greater than
l percent hK are'ot expected and 'require thorough evaluation. One
percent reactivity into the core would not lead to transients
exceeding design conditions of the reactor system.

E. No BASES provided for this specification

F. Scram Dischar e Volume

The nominal stroke time for the scram discharge volume vent and drain
valves is < 30 'seconds following a scram. The purpose of these
valves is to limit the quantity of reactor water discharged after a
scram and no direct safety function is performed. The surveillance
for tlie valves assures that system drainage is not impeded by a valve
which fails to open and that the valves are OPERABLE 'and capable of
closing upon a scram.

References

1. Generic Reload Fuel Application,
Licensing Topical Report, NEDE-240ll-P-A and Addenda.
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3.4/4.4 STANDBY LI UID CONTROL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.4.A Normal S stem A licabilit
4.4.A.2.b. (Cont'd)

verified. After
pumping boron solution,
the system shall be
flushed with
demineralized water..

c. Manually initiate one
of the standby Liquid
Control System loops
and pump demineralized
water into 'the reactor
vessel.

This test checks
explosion of the charge
associated with the
tested loop, proper
operation of the valves,
and pump operability.
Replacement charges shall
be selected such that the
age of charge in service
shall not exceed five
years from the
manufacturer's assembly
date.

B'. 0 eration with INOPERABLE
~corn onents

d. Both systems, including
both explosive valves,
shall be tested in the
course of two operating
cycles.

B. Surveillance with INOPERABLE
C~cm onents

1. From and after the date
that a redundant component
is made or found to be
INOPERABLE, Specification
3.4.A.1 shall be considered
fulfilled and continued
operation permitted
provided that the
component is returned to
an OPERABLE condition
within seven days.

When a component is found
to be INOPERABLE, its
redundant component shall
be demonstrated to be
OPERABLE immediately and
daily thereafter until the
INOPERABLE component is
repaired.

BFN
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3.4/4.4 STANDBY LI ID CONTROL SYSTEM

3.4.C. Sodium Pentaborate Solution

LIMITING CONDITIONS FOR OPERATION SURVEII LANCE REQUIREMENTS

4.4.C. Sodium Pentaborate Solution

At all times when the Standby
Liquid Control System is
required to be OPBRABLB the
following conditions shall
be met:

The following tests shall be
performed to verify the
availability of the Liquid
Control Solution:

1. The net volume—
concentration of the Liquid
Control Solution in the
liquid control tank
shall be maintained as
required in Figure 3.4-1.

2. The temperature of the
liquid control solution
shall be maintained above
the curve shown in Figure
3.4-2. This includes the
piping between the standby
liquid 'control tank and
the suction inlet to the
pumps.

1. Volume: Check at least
once per day.

2. Temperature: Check at
least once per day.

3. Concentration: Check at
least once per month.
Also check concentration
any time water or boron
is added to the solution
or solution temperature
is below the temperature
required in Figure 3.4-2.

D. If Specification 3.4.A through
3.4.C cannot be met, the
reactor shall be placed in a
Shutdown Condition with all
OPERABLB control rods fully
inserted within 24 hours.

BFN
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3.4 BASES: STANDBY LI ID CONTROL SYSTEM

If no more than one OPERABLE control rod is withdrawn, the basic shutdown
reactivity requirement for the core is satisfied and the Standby Liquid
Control System is not required., Thus, the basic reactivity requirement
for the core is the primary determinant of when the liquid control system
is required.

The purpose of the liquid control system is to provide the capability of
bringing the reactor from full power to a cold, xenon-free shutdown
condition assuming that none of the withdrawn control rods cari Se
inserted. To meet this ob)ective, the liquid control system is designed
to in)ect a quantity of boron that produces a concentration greater than
600 ppm of boron in the reactor core in less than 125 minutes. The 600
ppm concentration in the reactor core is required to bring the reactor
from full power to a subcritical condition, considering the hot to cold
reactivity difference, xenon poisoning, etc. The time requirement for
inserting the boron solution was selected to override the rate of
reactivity insert1on caused by cooldown of the reactor following the xenon
poison peak.

The minimum limitation on the relief„valve setting is intended to prevent
the loss of liquid control solution via the lifting of a relief valve at
too low a pressure. The upper limit on the relief valve settings provides
system protection from overpressure.

B. Only one of the two standby liqu1d control pumping loops is needed for
operating the system. One INOPERABLE pump1ng circuit does not immediately
threaten shutdown capability, and reactor operation can continue while the
circuit is being repaired.. Assurance that the remaining system will
perform its intended function and that the long-term average availability
of the system is not reduced is obtained from a one-out-of-two system by
an allowable equipment out-of-service time of one-third of the normal
surveillance frequency. This method determines an equipment
out-of-service time of 10 days. Additional conservatism is introduced by
reducing the allowable out-of-service time to seven days, and by increased
testing of the OPKRABLK redundant component.

C. Level indication and alarm indicate whether the solution volume has
changed, which might indicate a possible solution concentration change.
The test interval has been established in consideration of these factors;
Temperature and liquid level alarms for the system are annunciated in the
control room.

The solution is kept at least 10'F above the saturation temperature to
guard against boron precipitation. The margin is included 1n Figure 3.4-2.

BFN
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3.4 BASES (Cont'd)

The volume concentration requirement of the solution is such that should
evaporation occur from any point within the curve, a low level alarm will
annunciate before the temperature-concentration requirements are
exceeded. The quantity of stored boron includes an additional margin (25
percent) beyond the amount needed to shut down the reactor to allow for
possible imperfect mixing of the chemical solution in the reactor water.

A minimum quantity of 4,160 gallons of solution having a 13.4 percent
sodium pentaborate concentration or the equivalent is required to meet
this shutdown requirement as defined in Figure 3.4;l.

4.4 BASES: STANDBY LI UID CONTROL SYSTEM

Experience with pump operability indicates that the monthly test, in
combination with the tests during each oparating, cycle, is sufficient to
maintain pump performance. Various components of the system are
individually tested periodically, thus making unnecessary more frequent

'estingof the entire system.

The solution temperature and volume are checked at a frequency to assure
a high reliability of operation of the system should it ever be required.

BPN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 CORE AND CONTAINMENT COOLING
SYSTEMS

4.5 CORE AND CONTAINMENT COOLING
SYSTEMS

A licabilit
Applies to the operational
status of the core and
containment cooling, systems.

Applies to the surveillance
requirements of the cord and
containment cooling systems when
the corresponding limiting condi-
tion for operation is in effect.

o~bective O~bect|ve

To assure the operability of
the core and containment cooling
systems under all conditions for
which this cooling capability is
an essential response to plant
abnormalities.

To verify the operability of %he
core and containment cooling

"systems under all conditions for
which this cooling capability is
an essential response to plant
abnormalities.

S ecification

A. Core S ra S stem CSS A. Core S ra S stem CSS

1. The CSS shall be OPERABLE: 1. Core Spray System Testing.

(1) prior to reactor
startup from a
cold condition, or

(2) when there is irradiated
fuel in the vessel
and when the reactor
vessel pressure
is greater than
atmospheric pressure,
except as specified
in Specification
3.5.A.2.

a ~

b.

C.

d.

Item

Simulated
Automatic
Actuation
test

Pump Opera-
bility
Motor
Operated
Valve
Operability

System flow
rate: Each
loop shall
deliver at
leash 6250

'gpm against
a system
head corres-
ponding to a

Ftetruency

Once/
Operattng
Cycle

Once/
month

Once/
month

Once/3
months

BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION'URVEILLANCEREQUIREMENTS

3.5.A Core S ra S stem CSS 4.5.A Core S ra S stem CSS

4;5.A.l.d (cont'd)

105 psi
differential
pressure
between the
reactor vessel
and the primary
containment.

e. Check Valve Once/
Operating
Cycle

2. If one CSS loop is INOPERABLE,
the reactor may remai'n in
operation for a period not to
exceed 7 days providing
all active components in
the other CSS loop and the
RHR system (LPCI mode)
and the diesel generators
are OPERABLE.

3. If Specification 3.5.A.l or
Specification 3.5.A.2 cannot
be met, the reactor shall be
shutdown in the Cold
Condition within 24 hours.

2. When it is determined that one
core spray loop is INOPERABLE,
at a time when operability is
required, the other core spray
loop, the RHRS (LPCI mode), and
the diesel generators shall be
demonstrated to be OPERABLE
immediately. The OPERABLE core ,

spray loop shall be demonstrated,
to be OPERABLE daily thereafter.

4. When the reactor vessel
pressure is atmospheric and
irradiated fuel is in the
reactor vessel at least one
core spray loop with one
OPERABLE pump and associated
diesel generator shall be
OPERABLE, except with the
reactor vessel head removed
as specified in 3.5.A.5 or
prior to reactor startup,as
specified in 3.5.A.l.

BFN
Unit 2

3.5/4.5-2



3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.A Core S ra S stem CSS

5. When irradiated fuel is in
the reactor vessel and the
reactor vessel head is
removed, core, spray is not
recjuired provided work is
not in progress .whi'ch has
the potential to drain the
vessel, provided the fuel
pool gates are open and
the fuel pool is
maintained above the low
level alarm point, and
provided one RHRSW pump
and associated valves
supplying the standby
coolant supply are
OPERABLE.

BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3 '.B Residual Heat Removal S stem
~RHRS (LPCI and Containment
Cooling)

4.5.B. Residual Heat Removal S stem
~RRRS (LPCZ and Containment
Cooling)

1 ~ The RHRS shall be OPERABLE:

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

l. a. simulated
Automatic
Actuation
Test

Once/
Operating
Cycle

(2) 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.B.7.

b. Pump Opera- Once/
bility month

c. Motor Opera- Once/
ted valve month
dperability

d. Pump Flow Once/3
Rate months

e.. Testable Once/
Check Valve Operating

Cycle

Each LPCI pump shall deliver
9000 gpm'against an indicated
system pressure of 125 psig.
Two LPCI pumps in the same
loop shall deliver 12,000 gpm
against an indicated system
pressure of 250 psig.

2. With the reactor vessel
pressure less than 105 psig,
the RHR may be removed
from service (except that two
RHR pumps-containment cooling
mode and associated heat
exchangers must remain
OPERABLE) for a period not to
exceed 24 hours while being
drained of suppression
cI)amber quality water and

'illedwith primary coolant
qua'lity water provided that
during cooldown two loops
with one pump per loop or one
loop with two pumps, and
associated d'iesel generators,
in the core spray system are
OPERABLE.

2. .An air test on the drywell
and torus headers and nozzles
shall be conducted once/5
years. A water test may be
performed on the torus header
in lieu of the air test.

BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENT

3.5.B

3.

Residual Heat Removal S stem
~RHRS (LPCI and Containment
cooling)

If one RHR pump (LPCI mode)
is INOPERABLE'he reactor
may remain in operation for
a period not to exceed 7 days
provided the remaining RHR

pumps (LPCI mode) and both
access paths of the RHRS

(LPCI mode) and the CSS and
the diesel generators remain
OPERABLE.

4.5.B.

3.

Residual Heat Removal S stem
~RHRS (LPCZ and conta|tlnlellt
Cooling)

When it is determined that
one RHR pump (LPCI mode) is
INopERABLE at 8 tifne when
operability is required,
the remaining RHR pumps
(LPcI mode) and active
components in both access
paths of the RHRS (LPCI mode)
and the CSS and the diesel
generators shall be
demonstrated to be
OPERABLE immediately and
daily thereafter.

4. If any 2 RHR pumps (LPCI
mode) become INOPERABLE, the
reactor shall be placed in
the Cold Shutdown condition
within 24 hours.

No additional surveillance
required.

5. If one RHR pump (containment
cooling mode) or associated
heat exchanger is INOPERABLE,
the reactor may remain in
operation for a-period not to
exceed 30 days provided the
remaining RHR pumps
(containment cooling mode)
and associated heat
exchangers and diesel
generators and all access
paths of the RHRS

(containment cooling mode)
are OPERABLE.

5. When it is determined that
one RHR pump (containment
cooling mode) or associated
heat exchanger is INOPERABLE
at a time when operability
is required, the remaining
RHR pumps (containment
cooling mode), the
associated heat exchangers
and diesel generators, and
all active components in
the access paths of the RHRS

(containment cooling mode)
shall be demonstrated to be
OPERABLE immediately and
weekly thereafter 'until the
INOPERABLE RHR pump
(containment coo'ling mode)
and associated heat
exchanger is returned to
normal service.

BFN
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3.5/4.5 CORE AND CONTAINNENT COOLING SYSTEMS

LIMITING'CONDITION FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 B. Residual Heat Removal S stem
~RHRs (Lpcz and containment
Cooling)

4.5 B. Residual Heat Removal S stem
~RHRs (LPCI and containment
Cooling)

6. If two RHR pumps (containment
cooling mode) or associated
heat exchangers are
INOPERABLE, the reactor may
remain in operation for a
period not to exceed 7 days
provided the remaining RHR

pumps (containment cooling
mode), the associatbd heat
exchangers, diesel
generators, and all access
paths of the RHRS
(containment cooling mode)
are OPERABLE.

6. When it is determined that
two RHR pumps (containment
cooling mode) or associated
heat exchangers are
INOPERABLE at a time when
operability is required, the
remaining RHR pumps
(containment cooling mode),
the associated heat
exchangers, diesel
generators, and all active
components in the access
paths of the RHRS
(containment cooling
mode) shall be demonstrated
to be OPERABLE immediately
and daily thereafter until
at least three RHR pumps
(containment cooling mode)
and associated heat
exchangers are returned to
normal service.

7.- If two access paths of the
RHRS (containment cooling
mode) for each phase of the
mode (drywell sprays,
suppression chamber sprays,
and suppression pool cooling)
are not OPERABLE, the unit
may remain in operation for a
period not to exceed 7 days
provided at least one path
for each phase of the mode
remains OPERABLE.

7 ~ When it is determined that
one or more access paths of
the RHRS (containment
cooling mode) are INOPERABLE
when access is required,
all active components
in the access paths of the
RHRS (containment cooling
mode) shall be demonstrated
to be OPERABLE immediately
and all active components in
the access paths which are
not backed by a second
OPERABLE access path for
the same phase of the mode
(drywell sprays, suppression
chamber sprays and
suppression pool cooling)
shall be demonstrated to be
OPERABLE daily thereafter
until the second path is
returned to normal service.

BFN'nit
2
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

'IMITINGCONDITIONS FOR OPERATION sURvEILLANcE REQUIREMENTs

3.5.B Residual Heat Removal S stem
~RHRS (LPCI and Coritatnment
Cooling)

4.5.B.- Residual Heat Removal S ste
~RHRR (Lpcz and containment
Cooling)

8. If Specifications 3.5.B.l
through 3.5.B.7 are not met,
an orderly shut'down shall be
initiated and the react'or
shall be shutdown and
placed in the cold condition
within 24 hours.

8." No additional surveillance
required.

9. When the reactor vessel
pressure is atmospheric and
irradiated fuel is in the
reactor vessel at least one RHR

loop with two pumps or two loops
with one pump per loop shall
be OPERABLE. The

pumps'ssociateddiesel generators
must also be OPERABLE.

9. When the reactor vessel
pressure is atmospheric,"
the RHR pumps and valves
that are required to be
OPERABLE shall be
demonstrated to be OPERABLE
monthly.

10. If the conditions'of
Specification 3.5.A.5 are met,
LPCI and containment cooling
are not required.

10. No additional surveillance
required.

When there is irradiated fuel
in the reactor and the reactor
vessel pressure is greater than
atmospheric, 2 RHR pumps and
associated heat exchangers and
valves on an ad)acent unit must
be OPERABLE and capable of
supplying cross-connect
capability except as specified in
Specification 3.5.B.12 below.
(Note: Because cross-connect
capability is not a short-term
requirement, a.component is not
considered INOPERABLE if
c'ross-connect capability can be
restored to service within 5
hours.)

ll. The RHR pumps on the
adjacent units which supply
cross-connect 'capability
shall be demonstrated to be
OPERABLE monthly when the
cross-connect capability
is required.

BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.B Residual Heat Removal S stem
~RHRH (Lpci and Containment
Cooling)

4.5.B. Residual Heat Removal S stem
~RHRR (Lpct and Containment
Cool i.ng)

12. .If three RHR pumps or associated
heat exchangers located
on the unit cross-connection
in the adjacent units 'are
INOPERABLE for any reason
(including valve inoperability,
pipe break, etc.), the reactor
may remain in operation
for a period not to exceed
30 days provided the remaining
RHR pump and associated diesel
generator are OPERABLE.

12. When it is determined
that three RHR pumps or
associated heat exch'angers
located on the unit
cross-connection in the
adjacent units are
INOPERABLE at a time when
operability is required,
the remaining RHR pump and
associated heat exchanger
on the unit cross-connection
and the associated diesel
generator shall be
demonstrated to be OPERABLE
immediately and every 15
days thereafter until the
INOPERABLE pump and
associated heat exchanger
are returned to normal
service.

13. If RHR cross-connection flow or
heat removal capability is lost,
the unit may remain in operation
for a period not to exceed 10
days unless such capability is
restored.

13. No additional surveillance
required.

14. All recirculation pump
discharge valves shall
be OPERABLE prior to
reactor startup <or
closed if permitted
elsewhere in these
specifications).

14. All recirculation pump
discharge valves shall
be tested for operability
during any period of
reactor Cold Shutdown
exceeding 48 hours, if
operability tests. have
not been performed
during the preceding
31 days.

BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.C RHR Service Water and Emer enc
E ui ment Coolin Water S stems
~ERCVS

4.5.C RHR Service Water and
Emer enc E ui ment
Coolin Water S stems

EECWS

1. Prior to reactor startup from
a cold condition, 9 RHRSW

pumps must be OPERABLE,- with
7 pumps (including one of
pumps Dl, D2, B2 or Bl)
assigned to RHRSW service
and 2 automatically starting
pumps assigned to EECW

service.

a. Each of the RHRSW pumps
normally diSign6d to
automatic service on
the EECW headers will
be tested
automatically each time
the diesel generators
are tested. Each
of the RHRSW pumps and
all associated
essential control
valves for the EECW
headers and RHR heat
exchanger headers
shall be demonstrated
to be OPERABLE once
every three months.

b. Annually each RHRSW

pump shall be
flow-rate test'ed. To
be considered
OPERABLE'ach'pump
shall pump at least
4500 gpm through its
normally assigned flow
path.

BP'N

pp)t 2
3.5/4.5-9



3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.C RHR Service Water and Emer enc
E ui ment Coolin Water S stems

EECWS Cont'd

4.5.C. RHR Service Water and
Eme enc E ui ment Coolin
Water S stems EECWS Cont'd

2. During reactor power
operation, RHRSW pumps
must be OPERABLE and
assigned to service as
indicated in Table 3.5-1
for the specified time
limits.

2 a If no more than two
RHRSW pumps are
INOPERABLE, increased
surveillance is not

.required.

b. When three RHRSW pumps
are INOPERABLE, the
remaining pumps,
associated essential
control valves, and
associated diesel
generators shall be
operated weekly.

c. When four RHRSW pumps are
INOPERABLE, the remaining
pumps, associated
essential control valves,
and associated diesel
generators shall be
operated daily.

3. During unit 2 power
operation, any two RHRSW

pumps (Dl, D2, Bl, and B2)
normally or alternately
assigned to the RHR heat
exchanger header supplying
the standby coolant supply
connection must be OPERABLE
except as specified in
3.5.C.4 and 3.5.C.5 below.

3. Routine surveillance for
these pumps is specified
in 4.5.C.l.

BRf
Unit 2

3.5/4.5-10



TABLE 3.5-1

Time
Limit

Da s

Minimum
Service Assignment

RHRSW EECW(2)

Indefinite
(4)

7
(1)

3

30
(3)(4)

7 or 6,

(4)
6

(1) (3)
2 or 3

(1)
2

At least one operable pump must be assigned to each header.

(2) Only automatically starting pumps may be assigned to EECW header
service.

(3)

(4)

Nine pumps must be operable. Either configuration is
acceptable: 7 and 2 or 6 and 3.

Requirements may be reduced by two for each unit with fuel
unloaded.

BFN
Unit 2

3.5/4.5-11



0,

0



3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.C RHR Service Water and Emer enc
E ui ment Coolin Water S stems

EECWS Continued "

4.5.C. RHR Service Water and
Emer enc E ui ment

Coolin'ater

S stems EECWS Cont'd

4. Three of the Dl, D2, Bl, B2
RHRSW pumps assigned to
the RHR heat exchahger
supplying the standby
coolant supply connection
may be INOPERABLE for a
period not to exceed 30 days
provided the OPERABLE pump
is aligned to supply the
RHR heat exchanger header
and the associated diesel
generator and essential
control valves are OPERABLE.

4. When it is determined that
three of the RHRSM /Umph
supplying standby coolant
are INOPERABLE at a time
when operability is
required, the OPERABLE
RHRSW pump and its
associated diesel generator
and the RHR heat exchanger
header and associated
essential control valves
shall be demonstrated to
be OPERABLE immediately
and every 15 days
thereafter.

5. The standby coolant supply
capability may be INOPERABLE
for a period not to exceed
10 days.

6. If Specifications 3.5.C.2
through 3.5.C.5 are not
met, an orderly shutdown
shall be initiated and the
unit placed in the Cold
Shutdown condition within
24 hours.

7. There shall be at least
2 RHRSW pumps, associated
with the selected RHR pumps,

'ligned for RHR heat
exchanger service for
each reactor, vessel

„
containing irradiated fuel.

y t!
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.D. E ui ment Area Coolers 4.5.D. E ui ment Area Coolers

The equipment area cooler
associated with each RHR

.pump and the equipment
area cooler associated
with each set of core
spray pumps (A and C
or B and D) must be
OPERABLE at all times
when the pump or pumps
served by that specific
cooler is considered to
be OPERABLE.

l. Each equipment area cooler
is operated in con)unction
with the equipment served
by that particular cooler;
therefore, the equipment
area coolers are tested at
the same frequency as the
pumps which they serve.

2. When an equipment area
cooler is not OPERABLE,
the pump(s) served by that
cooler must be considered
INOPERABLE for Technical
Specification purposes.

I

E. Hi h Pressure Coolant In ection
S stem HPCIS

E. Hi h Pressure Coolant
In ection 5 stem HPCIS

1. The HPCI system shall be
OPERABLE:

l. HPCI Subsystem testing
'shall be performed as
follows:

(1) prior to startup from a
cold Condition; or

a. Simulated
Automatic
Actuation
Test

Once/
operating
cycle

(2) whenever there is
irradiated fuel in the
reactor vessel and the
reactor vessel pressure
is greater than 122 psig,
except as specified in
Specification 3.5.E.2.

b. Pump
Opera-
bility

once/
month

c. Motor Oper- Once/
ated Valve month
Operability

d. Flow Rate at
normal
reactor
vessel
operating
pressure

once/3
months
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3 5/4-5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 ' Hi h Pressure Coolant In ection
stem HPCIS

4.5.8. Hi h Pressure Coolant
In ection S stem HPCIS

4.5.E.l (Cont'd)

e. Flow Rate at Orice/
150 psig opii'ating

cycle

The HPCI pump shall
deliver at least 5000 gpm
during each flow rate
test.

2. If the HPCI system is
INOPERABLE, the reactor may
remain in operation for a
period not to exceed 7 days,
provided the ADS, CSS, RHRS

(LPCI), and RCICS are
operable.

2. Uhen it is determined that
the HPCIS is INOPERABLE the
ADS actuation logic, the
RCICS, the RHRS (LPCI), and
the CSS shall be
demonstrated to be OPERABLE
immediately. The RCICS and
ADS logic shall be
demonstrated to be OPERABLE
daily thereafter.

3. If Specifications 3.5.E.l
or 3.5.8.2 are not met,
an orderly shutdown shall
be initiated and the
reactor vessel pressure
shall be reduced to 122
psig or less within 24
hours.

Reactor Core Isolation Coolin
S stem RCICS

F. Reactor Core Isolation Coolin

1. The RCICS shall'e OPERABLE:

(1) prior to STARTUP from a
Cold, Condition;, or

(2) whenever there is
irradiated fuel in the
reactor vessel and the
reactor vessel pressure
is above 122 psig,
except as specified in
3.5.F.'2.

a. Simulated Auto- Once/
matic Actuation operating
Test cycle

b. Pump
Operability

Once/
month

c. Motor-Operated Once/
Valve month
Operability

1. RCIC Subsystem testing shall
be performed as follows:

BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.F. Reactor Core Isolation Coolin 4.5.F. Reactor Core Isolation Coolin

4.5.F.l (Cont'd)

d. Flow Rate at Once/3
normal reactor months
vessel operating
pressure

e. Flow Rate at Once/
150 psig operating

cycle

The RCIC pump shall
deliver at least 600 gpm
during each flow test.

2. If the RCICS is INOPERABLE,
the reactor may remain in
operation for a period not
to exceed 7 days if the
HPCIS is OPERABLE during
such time.

2. Wheh it is determined that
the RCICS is INOPERABLE, the
HPCIS shall be demonstrated
to be OPERABLE immediately.

3. If Specifications 3 '.F.l
or 3.5.F.2 are not met, an
orderly shutdown shall be
initiated and the reactor
shall be depressurized to
less than 122 psig within
24 hours..

G. Automatic De ressurization G. Automatic De ressurization
S stem ADS

1. Four of the six valves of
the Automatic
Depressurization System
shall be OPERABLE:

1. During each operating
cycle the following
tests shall be performed
on the ADS:

(1) prior to a STARTUP
from a Cold Condition,
or,

a. A simulated automatic
actuation test shall
be performed prior to
STARTUP after each

BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITINGCONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.G Automatic De ressurization
S stem ADS

4.5.G Automatic De ressurization
S stem ADS

3.5.G.l. (Cont'd) 4.5.G.l.a. (Cont'd)

(2) whenever there is
irradiated fuel in the
reactor vessel 'and the
reactor vessel pressure
is greater than 105 psig,
except as specified in
3.5.G.2 and 3.5.G.3
below.

refueling outage.
Manual surveillance
of the relief valves
is covered in
4.6.D.2.

2. If three of the six ADS
valves are known to be
incapable of automatic
operation, the reactor may
remain in operation for a
period not to exceed 7 days,
provided the HPCI system is
OPERABL'E. (Note'hat the
pressure relief function of
these valves is assured by
Section 3.6.D of these
specifications and that this
specification only applies
to the ADS function.) If
more than three of the six
ADS valves are known to be
incapable of automatic
operation, an immediate
orderly shutdown shall be
initiated, with='the reactor
.in a Hot Shutdown condition
in 6 hours, and in a Cold .

Shutdown condition in the
"following 18 hours.

3. If Specifications 3 '.G.1
and 3.5.G.2 cannot be met,
an orderly shutdown will be
initiated and the reactor
vessel pressure shall be
reduced to 105 psig or less
within 24 hours.

2. When it is determined that
three of the six ADS
valves are incapable of
automatic operation, the
HPCIS shall be demonstrated
to be OPERABLE immediately
and daily thereafter as
long as Specification
3.5.G.2 applies.

BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.H. Maintenance of Filled Dischar e

P~ie

Whenever the core spray systems,
LPCI, HPCI, or RCIC are required
to be OPERABLE, the discharge
piping from the pump discharge "

of these systems to the last
'lock valve shall be filled.

4.5.H. Maintenance of Filled

The following surveillance
requirements shall be adhered
to assure that the discharge
piping of the core spray
systems, LPCI, HPCI, and RCIC
are filled:

P1-75-20
Pl-75-48
Pl-74-51
P1-74-65

48 psig
48 psig
48 psig
48 psig

The suction of the RCIC and HPCI
pumps shall be aligned to the
condensate storage tank, and
the pressure suppression chamber
head tank shall normally be aligned
to serve the discharge piping of
the RHR and CS pumps. The
condensate head tank may be used
to serve the RHR and CS discharge
piping if the PSC head tank
is unavailable. The pressure
indicators on the discharge of the
RHR and CS pumps shall indicate
not less than listed below.

2.

3.

Every month prior to the
testing of the RHRS (LPCI and
Containment Spray) and core
spray system, the discharge
piping of these systems shall
be vented from the high point
and water flow determined.

Following any period where the
LPCI or core spray systems
have not been required to be
OPERABLE, the discharge piping
of the INOPERABLE system shall
be vented from the high point
prior to the return of the
system to service.

Whenever the HPCI or.RCIC
system is lined up to take
suction from the condensate
storage tank, the discharge
piping of the HPCI and RCIC
shall be vented from the high
point of the system and water
flow observed on a monthly
basis.

When the RHRS and the CSS are
required to be OPERABLE, the
pressure indicators'which
monitor the discharge lines
shall be monitored daily and
the pressure recorded.

, BFN'nit 2
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3.5/4.5 CORE AND AINMBNT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5.I Avera e Planar Linear Heat
Generation Rate

4.5.I Maximum Avera e Planar
Linear Heat Generation

During steady-state power operation,
the Maximum Average Planar Linear
Heat GeneratiOn Rate (MAPLHGR) for
each type of fuel as a function of
average planar exposure shall not
exceed the limiting value shown in
Tables 3.5.I-l and -2. If at any
time during operation it is
determined by normal surveillance
that the limiting value for-'APLHGR
is being exceeded, action shall be
initiated within 15 minutes to
restore operation to within: the
prescribed limits. If the APLHGR is
not returned to within the
prescribed limits within two,(2)
hours, the reactor shall be brought
to the Cold Shutdow'n condition
within 36 hours. Surveillance and
corresponding action shall continue
until reactor operation is within
the prescribed limits.

J. Linear Heat Generation Rate LHGR

The MAPLHGR for each type of
fuel as a function of average
planar exposure shiit be
determined daily during reactor
operation at > 25% rated
thermal power.

J. Linear Heat Generation Rate
~LHGR

During steady-state power operation,
the linear heat generation rate (LHGR)
of any rod in any fuel a'ssembly at any
axial location shall not exceed 13.4
kM/ft. If at any time during
operation it is determined by normal
surveillance that the limiting value
for LHGR is being exceeded, action
shall be initiated within 15 minutes
to restore operation to within the
prescribed. limits. If the LHGR is
not retuined to within the prescribed
limits within two (2) hours; the
reactor shall be brought to the
Cold Shutdown condition within 36
hours. Surveillance and
corresponding action shall continue
until reactor operation is within
the prescribed limits.'

The LHGR shall be checked
daily during reactor fuel
operation at > 25t rated
thermal power.

BFN
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3.5/4.5 CORE AND CONTAINMBNT COOLING SYSTBMS

LIMITING CONDITIONS FOR OPBRATION SURVBILLANCB REQUIREMENTS

3.5.K Minimum Critical Power Ratio
~NCPR

4.5.K. Minimum Critical Power

The minimum critical power ratio
(MCPR) as a function of scram'ime
and core flow, shall be equal to or
greater than shown in Figure 3.5.K-l
multiplied by the Kf shown in
Figure 3.5.2, where:

0 or +ave — +B , whichever is

~A ~ 0.90 sec (Specification 3.3.C.1
scram time limit to 20% insertion
from fully withdrawn)

N
1

4 = 0.710+1.65 2 (0.053) [Ref.2]

~ave''. -1= 1
n

n - number of surveillance rod
tests performed to date in
cycle (including BOC test).

Scram time to 20% insertion from
fully withdrawn of the ith rod.

N total number of active rods
measured in Specification
4.3.C.l at BOC.

If at any time during steady-state
operation it is determined by normal
surveillance that the limiting
value for MCPR is being exceeded,
action shill be initiated within
1S tqiputes to restore operation to
within the prescribed limits. If the
steady-state MCPR is not returned to
within the prescribed limits within two
(2) hours, the reactor shall be brought
to the Cold Shutdown condition within
36 hours, surveillance and
corresponding action shall continue
until reactor operation is within the
prescribed limits.

1. MCPR shall be determined daily
during reactor power operation
at > 25% rated thermal power
and following any change in
power level or distribution
that would cause operation
with a limiting control rod
p'attern as described in the
bases for Specification 3.3.

2. The MCPR limit shall be deter-
mined for each fuel type 8X8,
8X8R, PBX8R, from Figure
3.5.K-l, respectively, using:

a. W 0.0 prior to initial
scram time measurements
For the cycle; performed
in accordance with
Specification 4.3.C.1.

b. ~as defined in Specifi-
cation 3.5.K following the
conclusion of each scram-
time surveillance test re-
quired by Specifications
4.3.C.l and 4.3.C.2.

The determination of the
limit must be completed
within 72 hours of each
scram-time surveillance
required by Specification
4.3.C.

BFN
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.5 Core and Containment Coolin S stems 4.5 Core and Containment
Coolin S stems

L. APRM Set ints L. APRM Set oints

1. Whenever the core thermal
power is > 25%'of rated, the
ration of FRP/CMFLPD shall
be > 1.0, or the APRM scram
and rod block setpoint
equations listed in Sections
2.1.A and 2.1.B shall be
multiplied by FRP/CMFLPD as
follows:

FRP/CMFLPD shall be
determined daily wheri
the reactor is > 25% of
rated thermal power.

S< (0.66W + 54't)
CMFLPD

SRB< (0.66W + 42t) (FRP )
- CMFLPD

2. When it is "determined that
3.5.L.l is not being met,
6 hours is allowed to
correct the condition.

3. If 3.5.L.l and 3.5.L.2
cannot be met, the reactor
power shall be reduced to
< 25't of rated thermal power
within 4 hours.

M; Re rtin Re uirements

If any of the limiting values
identified in Specifications
3.5.I, J, K, or L.3 are exceeded
and the specified remedial
action is taken, the event shall
be logged and reported in a
30-day written report..

BFN
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Table 3.5.I-l

MAPLHGR

~kW/ft

MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: P8DRB284L

Average Planar and 8DRB284L
Exposure

200 11.2

1,000

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

Table 3.5.I-2

11.3

11.8

12.0

12.0

11.8

11.2

10.8

10.0

9.4

MAPLHGR
~kw/ft

,MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE
Fuel Type: P8DRB265H

Average Planar
Exposure

200 11.5

1,000

5,000

10,000

15,000

20,000

11.6

11.9

12.1

12.1

12.0

25,000 11.6

30,000

35,000

40,000

45,000

11.2

10.9

10.5

10.0
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Figure 3.5.K-1.
MCPR Limits for P8 X 8R/8 X 8R/ QUAD+
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3.5 BASES

Should one RHR pump (containment cooling mode) become inoperable, a
complement of three full capacity containment heat removal systems isstill available. Any two of the remaining pumps/heat exchanger
combinations would provide more than adequate containment cooling for any
abnormal or postaccident situation. Because of the availability of
equipment in excess of normal redundancy requirements, which is
demonstrated to be operable immediately and with specified subsequent
performance, a 30-day repair period is justified.
Should two RHR pumps (containment cooling mode) become inoperable, a full
heat removal system is still available. The remaining pump/heat
exchanger combinations would provide adequate containment cooling for any
abnormal postaccident situation. Because of the availability of a full
complement of heat removal equipment, which is demonstrated to be
operable immediately and with specified performance, a 7-day repair
period is justified.

Observation of the stated requirements for the containment cooling mode
assures that the suppression pool and the drywell will be sufficiently
cooled, following a loss-of-coolant accident, to prevent primary
containment overpressurizatlon. The containment cooling function of the
RHRS is permitted only after- the core has reflooded to the two-thirds
core height level. This prevents inadvertently diverting water needed
for core flooding to the less urgent task of containment cooling. The
two-thirds core height level interlock may be manually bypassed by a
keylock switch.

since the RHRS ls filled with low quality water during power operation,lt is planned that the system be filled with demineralized (condensate)
water before using the shutdown cooling function of the RHR System.
Since it is desirable to have the RHRS in service if a "pipe-break" type
of accident should occur, lt is permitted to be out of operation for only
a restricted amount of time and when the system pressure is low. At
least one-half of the containment cooling function must remain operable
during this time period. Requiring two operable CSS pumps during
cooldown allows for flushing the RHRS even if the shutdown were caused by
inability to meet the CSS specifications (3.5.A) on a number of operable
pumps.

When the reactor vessel pressure is atmospheric, the limiting conditions
for operation are less restrictive. At atmospheric pressure. the minimum
requirement is for one supply of makeup water to the core. Requiring two
operable RHR pumps and one CSS pump provides redundancy to ensure makeup
water availability.

Should one RHR pump or associated heat exchanger located on the unit
cross-connection in the adjacent unit become inoperable, an equal
capability for long-term fluid makeup to the reactor and for cooling of
the containment remains operable. Because of the availability of an
equal makeup and cooling capability, which is demonstrated to be operable
immediately and with specified subsequent surveillance, a 30-day repair
period ls justified.

BFN
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3.5 BASES-'(Cont'd)

3.5.A. Core S ra S stem CSS and 3.5.B Residual Heat Removal S stem RHRS

Analyses presented in the FSAR* and analyses presented in conformance
with 10 CFR 50, Appendix K, demonstrated that the core spray system in
con)unction with two LPCI pumps provides adequate cooling to the core
to dissipate the energy associated with the loss-of-coolant. accident
and to limit fuel clad temperature to below 2,200'F which assures that
core geometry remains intact and to limit the core average clad
metal-.water reaction to less than 1 percent. Core spray distribution
has been shown in tests of systems similar to design to BFNP to exceed
the minimum requirements. In addition, cooling effectiveness has been
demonstrated at less than half the rated flow in simulated fuel
assemblies with heater rods to duplicate the decay heat characteristics
of irradiated fuel.

The RHRS (LPCI mode) is 'designed to provide emergency cooling to the
core by flooding in the event of a loss-of-coolant accident. This
system is completely independent of the core spray system; however, it
does function in combination with the core spray system to prevent
excessive fuel clad temperature. The LPCI mode df the RHRS and the
core spray system provide adequate cooling for break areas of
approximately 0.2 square feet up to and including the double-ended
recirculation line break without assistance from the high-pressure
emergency core cooling subsystems.

The intent of the CSS and,RHRS specifications is to not allow startup
from the cold condition without all associated equipment being
operable. However, during operation, certain components may be out of
service for the specified allowable repair times. The allowable repair
times have been selected using engineering )udgment based on
experiences and supported by availability analysis. Assurance of the
availability of the remaining systems is increased by demonstrating
operability immediately and by requiring selected testing during the
outage period.

Should one core spray loop become inoperable,, the remaining core spray
loop, the RHR System. and the diesel generators are demonstrated to be
operable to ensure their availability should the need for core cooling
arise. These provide extensive margin over the operable equipment
needed for adequate core cooling. With due regard for this margin, the
allowable repair time of seven days was chosen.

Should one RHR pump (LPCI mode) become inoperable, only three RHR pumps
(LPCI mode) and the core spray system are available. Since this leaves
only one RHR pump (LPCI mode) in reserve, which along with the
rerpaining two RHR pumps (LPCI mode) and core spray system is
pgmoqgtrated to be operable immediately and daily thereafter, a
seven day repair period is )ustified.

Should two RHR pumps (LPCI mode) become inoperable, there remains no
reserve (redundant) capacity within the RHRS (LPCI mode). Therefore,
the affected unit shall be placed in cold shutdown within 24 hours.

~A detailed functional analysis is given in Section 6 of the BFNP FSAR.

BFN
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3.5 Bases (Cont'd)

The suppression chamber can be drained when the reactor vessel pressure
is atmospheric, irradiated fuel is in the reactor vessel, and work is
not in progress which has the potential to dra1n the vessel. By
requiring the fuel pool gate to be open with the vessel head removed,
the combined water 1nventory in the fuel pool, the reactor cavity, and
the separator/dryer pool, between the fuel pool low level alarm and the
reactor vessel flange, is,about 65,800 cubic feet (492,000 gallons).
This will provide adequate low-pressure cooling in lieu of CSS and RHR
(LPCI and containment cooling mode) as currently required in
Specifications 3.5.A.4 and 3.5.B.9. The additional requirements for
providing standby coolant supply available will ensure a redundant
supply of coolant supply. Control rod drive maintenance may continue
during this period provided no more than one drive is removed at a time
unless blind flanges are installed during the period of time CRDs are
not in place.

Should the capability for .providing flow through the cross-connect
lines be lost, a 10-day repair time is allowed before shutdown is
required. 'This repair time is )ustified based on the very small
probability for ever needing RHR pumps and heat exchangers to supply an
ad)acent unit.

REPERENCES

l. Residual Heat Removal system (BpNp psAR subsection 4.8)

2. Core Standby Cool1ng Systems (BPNP PSAR Sect1on 6)

3.5.C. RHR Ser 1ce Mater S stem and Emer enc E ui ment Coolin Mater S stem

There are two EECW headers (north and south) with four automatic
starting RHRSW pumps on each header. All components requiring
emergency cooling water are fed from both headers thus assuring
continuity of operation if"either header is operable. Ea'ch header
alone can handle the flows to all components. Two RHRSM pumps can
supply the full flow requirements of all essential EECM loads for any
abnormal or postaccident situation.

There are four RHR heat exchanger headers (A, B, c, 6 D) with one RHR
heat exchanger from each unit on each header. There are two RHRSM
pumps on each header; one normally assigned to each header (A2, B2, C2,
or D2) and one on alternate assignment (Al, Bl, Cl, or Dl). One RHR
heat exchanger header can-adequately deliver the flow supplied by both

'HRSM pumps to any two of the three RHRSM heat exchangers on the
header. One RHRSM pump can supply the full flow requirement of one RHR
heat exchanger. Two RHR heat exchangers can more than adequately
handle the cooling requirements of one un1t in any abnormal or
postaccident situation.

BPN
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3.5 , BASES (Cont'd)

The RHR Service Water System was designed as a shared system for three
units. The specification, as written, is,conservative when
consideration is given to particular pumps being out of service and to
possible valving arrangements. If unusual operating conditions arise
such that more pumps are out of service than allowed by this
specification, a special case request may be made to the NRC to allow
continued operation if the actual system cooling requirements can be
assured.

Should three of the four RHRSW pumps normally or alternately assigned
to the RHR heat exchanger headers supplying the standby coolant supply
connection become inoperable, capability for long-term fluid makeup to
the unit reactor and for cooling of the unit containment remains
operable. Because of the availability of makeup and cooling capability
which is demonstrated to be operable immediately and with specified
subsequent surveillance, a 30-day repair period is )ustified. Unit 2
may be supplied standby coolant from either of four pumps —Bl,,B2, Dl,
or D2. Should the capability to provide standby coolant supply be
lost, a 10-day repair time is )ustified based on the low probability
for ever needing the standby coolant supply.

3.5.D E ui ment Area Coolers

There is an equipment area cooler for each RHR pump and an equipment
area cooler for each set (two pumps, either the A and C or B and D
pumps) of core spray pumps. The equipment area coolers take suction
near the cooling air discharge of the motor of the pump(s) served and
discharge air near the cooling air suction of the motor of the pump(s)
served. This ensures that cool air is supplied for cooling the'ump
motors.

The equipment area coolers also remove the pump, and equipment waste
heat from the basement rooms housing the engineered safeguard
equipment. The various conditions under which the operation of the
equipment air coolers is required have been identified by evaluating
the normal and abnormal operating transients and accidents over thefull range of planned operations. The surveillance and testing of the
equipment area coolers in each of their various modes is accomplished
during the testing of the equipment served by these coolers. This
testing is adequate to assure the operability of the equipment area
coolers.

REPERENCES

1. Residual Heat Removal System (BFNP FSAR paragraphs 4.8.9.1 and
4.8.9.2)

2. Core Standby Cooling System (BFNP PSAR subsection 6.7)
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3.5 msas (Cont'd)

3.5.8. Hi h Pressure Coolant In ection S stem HPCIS

The HPCIS is provided to assure that the. reactor core is ade
cooled to

core s a equately

the nu
coo e o limit fuel clad temperature in the event of a small b k ia sma rea n

de r s
clear system and loss of coolant which does not re ult i idresu n rap d

epressurization of the reactor vessel. The HPCIS permits thperm s t e reactor
o e shut down while maintaining sufficient reactor vessel water level,

inventory until the vessel is depressurized. The HPCXS continues to
operate until reactor vessel pressure is below the pressure at tkich
LPCX operation or core spray system operation maintains core cooling

The capacity of the system is selected to provide this required core
cooling. The HPCI pump is designed to pump 5,000 gpm at reactor
pressures between 1,120 and 150 psig. Two sources of t
availablava a e. Initially, water from the condensate storage tank is used
instead of ln]ecting water from the„suppression pool into the reactor.

When the HPCI System begins operation, the reactor depressurizes more
rapidly than would occur if HPCI was not initiated due to the
condensation of steam by the cold fluid pumped into the reactor vessel
by the HPCI system. As the reactor vessel pressure continues to
decrease, the HPCI flow momentarily reaches equilibrium 1th th fl

ough the break. Continued depressurization caused the break flow to
decrease below the HPCX flow and the liquid inventory begins to rise.
This type of response is typical of the small breaks. The core. never . „

uncovers and is continuously cooled throughout the transient so that no
core damage of any kind occurs for breaks that lie within the c
range of the HPCI.

n e capacity

The minimum requi.red NPSH for HPCI is 21 feet. There is adequate
elevation head between the suppression pool and th HPCI
that ta he required NPSH is available with a suppression pool temperature
up to 140'P with no containment back pressure.

The HPCIS serves as a backup to the RCICS as a source of feedwater
makeup during primary system isolation conditions. The ADS serves as a
backup to the HPCIS for reactor depressurization for postulated
transients and accident. Both these systems are checked for
operability if the HPCI is determined to be inoperable. Considering
the redundant systems, an allowable repair time of seven days was
selected.

The HPCI and RCIC as well as all other Core Standby Cooling Systems
must be operable when starting up from a Cold Condition. Xt is
realized that the HPCI is not designed to operate at full capacity
until reactor pressure exceeds 150 psig and the steam supply to the
HPCI turbine is automatically isolated before the reactor pressure
decreases below 100 psig. Xt is the intent of this specificati t
as us re that when the reactor is being started up from a Cold Condition,

ec ca on to

the HPCI is not known to be inoperable.

BFN
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3.5 BASES (Cont'd)

3.5.F Reactor Core Isolation Coolin S stem RCICS

The various conditions under which the RCICS plays an essential role in
providing makeup water to the reactor vessel have been identified by
evaluating the various plant events over the full range of planned
operations. The specifications ensure that the function for which the
RCICS was designed will be available when needed. The minimum required
NPSH for RCIC is 20 feet. There is adequate elevation head between the
suppression pool and the RCIC pump, such that the required NPSH is
available with a suppression pool temperature up to 140 F with no
containment back pressure.

Because the low-pressure cooling systems (LPCI and core Spray) are
capable of providing all the cooling required for any plant event when
nuclear system pressure is below 122 psig, the RCICS is not required
below this pressure. Between 122 psig and 150 psig the RCICS need not
provide its design flow, but reduced flow is required for certain
events. RCICS design flow (600 gpm) is sufficient to maintain water
level above the top of the active fuel for a complete loss of feedwater
flow at design power (105 perceht of rated).

Consideration of the availability of the RCICS reveals that the average
risk associated with failure of the RCICS to cool the core when
required is not increased if the RCICS is inoperable for no longer than
seven days, provided that the HPCIS is operable'uring this period.

REFERENCE

1. Reactor Core Isolation Cooling System (BFNP FSAR Subsection 4.7)

3.5.G Automatic De ressurization S stem ADS

This specification ensures the operability of the ADS under all
conditions for which the depressurization of the nuclear system is an
essential response to station abnormalities.

The nuclear system pressure relief system provides automatic nuclear
system depressurization for small breaks in the nuclear system so that
the low-pressure coolant in)ection (LPCI) and the core spray subsystems
can operate to protect the fuel barrier. Note that this specification
applies only to the automatic feature of the pressure relief system.

Specification 3.6.D specifies the requirements for the pressure relief
function of the valves. It is possible for any number of the valves
assigned to the ADS to be incapable of performing their ADS functions
because of instrumentation failures yet be fully capable of performing
tpeir pressure relief function.
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3.5 BASES (Cont'd)

Because the automatic depressurization system does not provide makeup
to the reactor primary vessel, no credit is taken for the steam cooling
of the core caused by the system actuation to provide further
conservatism to the CSCS.

With two ADS valves known to be incapable of automatic operation, four
valves remain operable to perform their ADS function. The ECCS
loss-of-coolant accident analyses for small line breaks assumed that
four of the six ADS valves were operable. Reactor operation wltH tHrie
ADS valves inoperable is allowed to continue for seven days provided
that the HPCI system is demonstrated to be operable. Operation with
more than three of the six. ADS valves inoperable is not acceptable.

3.5.H. Maintenance of Fi'lied Dischar e Pi e

If the discharge piping of the core spray, LPCI, HPCIS, and RCICS are
not filled, a water hammer can develop in this piping when the pump
and/or pumps are started. To minimize damage to the discharge piping
and to ensure added margin in the operation of these systems, this
Technical Specification requires the discharge lines to be filled
whenever the system is in an operable condition. If a discharge pipe
is not filled, the pumps that supply that line must be assumed to be
inoperable for Technical Specification purposes.

The core spray and RHR system discharge piping highpoint vent is
'isuallychecked for water. flow once a month prior to testing to ensure

that the lines are filled. The visual checking will avoid starting the
core spray or RHR system with a discharge line not filled. In addition
to the visual observation and to ensure a filled discharge line other
than prior to testing, a pressure suppression chamber head tank is
located approximately 20 feet above the discharge line highpoint to
supply makeup water for these systems. The condensate head tank
located approximately 100 feet above the discharge highpoint serves as
a backup charging system when the pressure suppression chamber head
tank is not in service. System discharge pressure indicators are used
to determine the water level above the discharge line highpoint. The
indicators will reflect approximately 30 psig for a water level at the
highpoint and 45 psig for a water level in the pressure suppression
chamber head tank and are monitored daily to ensure that the discharge-
lines are filled.
Shen in their normal standby condition, the suction for the HPCI and
RCIC pumps are aligned to the condensate storage tank, which is
physically at a higher elevytion than the HPCIS and RCICS piping. This
assures that the HPCI and RCIC discharge piping remains filled.
Further assurance-is provided by observing water flow from these
systems'ighpoints monthly.

Maximum Avera e Planar Linear Heat Generation Rate MAPLHGR

This specification assures that the peak cladding'temperature following
the postulated design basis loss-of-coolant accident will not exceed
the limit specified iq the 10 CFR 50, Appendix K.
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3.5 BASES (Cont'd)

The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate of all
the rods of a .fuel assembly at any axial location and is only dependent
-secondarily on the rod-to-rod power distribution within an assembly. Since
expected local variations in power distribution within a fuel assembly
affect the calculated peak clad temperature by less than + 20'F relative to
the peak temperature for a typical fuel design, the limit on the average
linear heat generation rate is sufficient to assure that calculated
temperatures are within the 10 CFR 50 Appendix K limit. The limiting value
for MAPLHGR is shown in Tables 3.5.I-1 and -2. The analyses supporting
these limiting values are presented in Reference l.

3.5.J. Linear Heat Generation Rate LHGR

This specification assures that the linear heat generation rate in any rod
is less than the design linear heat generation if fuel pellet densification
is postulated.

The LHGR shall be checked daily during reactor operation at ) 25 percent
power to determine if fuel burnup, or control rod movement has caused
'changes in power distribution. For LHGR to be a limiting value below 25
percent rated thermal power, the R factor would have to be less than 0.241
which is precluded by a considerable margin when employing any permissible
control rod pattern.

3.5.K. Minimum Critical Power Ratio MCPR

At core thermal power levels less than or equal to 25 percent, the reactor
will be operating at minimum recirculation pump speed and the mo'derator void
content will be very small. For all designated control rod patterns which
may be employed at this point, operating plant experience and thermal
hydraulic analysis indicated that the resulting MCPR value is in excess of
requirements by a considerable margin. With this low void content, any
inadvertent core flow increase would only place operation in a more
conservative mode relative to MCPR. The daily requirement for 'calculating
MCPR above 25 percent rated thermal power is sufficient since power
distribution shifts are very slow when there have not been significant power
or control rod changes. The requirement for calculating MCPR when a
limiting control rod pattern is approached ensures that MCPR will be known
following a change in power or power shape (regardless of magnitude) that
could place operation at a thermal limit.

3.5.L. APRM Set ints

Operation is constrained to a maximum LHGR of 18.5 kW/ft for 7x7 fuel and
gW/ft. This limit is reached when core maximum fraction, of limiting

power density (CMFLPD) equals 1.0. For the case where CMFLPD exceeds the
fraction of rated thermal power, operation is permitted only at less than
100-percent rated power and only with APRM scram settings as required by
Specification 3.5.L.l. The scram trip setting and rod block trip setting
are ad)usted to ensure that no combination of CMFLPD and FRP will increase
the LHGR transient peak beyond that allowed by the 1-percent plastic strain
limit. A 6-hour time period to achieve this condition is )ustified since
the additional margin gained by the setdown ad)ustment is above and beyond
that ensured by the safety analysis.
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3.5 MSES (Cont'd)

3.5.M. Re rtin Re uirements

The LCOs associated with monitoring the fuel rod operating conditions
are required to be met at all times, i.e., there is no allowable time
in which the plant can knowingly exceed the limiting values for
MAPLHGR, LHGR, and MCPR. It is a requirement, as stated in
Specifications 3.5.I, J and K, that if at any time during steady state
power operation it is determined that the limiting values for MAPLHGR,
LHGR, or MCPR are exceeded, action is then initiated to restore
operation to within the prescribed limits. This action is initiated as
soon as normal surveillance indicates that an operating limit has been
reached. Each event involving steady state operation beyond a
specified limit shall be reported within 30 days. It must be
recognized that there is always an action which would return any of the
parameters (KLPLHGR, LHGR, or MCPR) to within prescribed limits, namely
power reduction. Under most circumstances, this will not be the only
alternative.

3.5.N. References

1. Loss-of-Coolant Accident Analysis for Browns Ferry Nuclear Plant
Unit 2, NEDO — 24088-1 and Addenda.

2. "BMR Transient Analysis Model utilizing the RETRAIN Program,"
TV@-TR81-01-A.

3. Generic Reload Fuel Application, Licensing Topical Report,
NEDE — 24011-P-h and Addenda.

BFN
Unit 2

3.5/4.5-32



4.5 Core and Containment Coolin S stems Surveillance Fre uencies

The testing interval Eor the core and containment cool1ng systems is
based on industry practice, quantitative reliability analysis, )udgment
and practicality. The core cooling systems have not been designed to be
Eully testable during operation. For example, in the case of the HPCI,
automatic initiation during power operation would result in pumping cold
water into the reactor vessel which is not desirable. Complete ADS
testing during power operation causes an undesirable loss-of-coolant
inventory. To increase the availability of the core and containment
cooling system, the components which make up the system, i.e.,
instrumentation. pumps, valves, etc., are tested frequently. The pumps
and motor operated in)ection valves are also tested each month to assure
their operability. A simulated automatic actuat1on test once each cycle
combined with monthly tests of the pumps and in]ection valves is deemed
to be adequate testing of these systems. I

When components and subsystems are out-of-service, overall core and
containment cooling reliability is maintained by demonstrat1ng the
operability of the remaining equipment. The degree of operability to be
demonstrated depends on the nature of the reason for the out-of-service
equipment. For routine out-of-service periods caused by preventive
maintenance, etc., the pump and valve operability checks will be
performed to demonstrate operability of the remaining components.
However, if a Eailure, design deficiency, cause the outage, then the
demonstration of operability should be thorough enough to assure that a
generic problem does not exist. For example, if an out-of-service period
was caused by failure of a pump to deliver rated capacity due to a design
deficiency, the other pumps of this type might be sub)ected to a flow
rate test in addition to the operability checks.

Whenever a CSCS system or loop is made inoperable because of a required
test or calibration, the other CSCS systems or loops that are required to
be operable shall be considered operable if they are within the required
surveillance testing frequency and there is no reason to suspect they are
inoperable. If the function, system, or loop under test or cal1bration
is found inoperable or exceeds the trip level setting, the LCO and the
required surveillance testing for the system or loop shall apply..

Redundant operable components are sub)ected to increased testing during
equipment out-of-service times. This adds further conservatism and
increases assurance that adequate cooling is available should the need
arise.

Maximum Avera e Planar LHGR LHGR and MCPR

The MAPLHGR. LHGR, and MCPR shall be checked daily to determine if fuel
bupnup, or control rod movement has caused changes in power
distribution. Since changes due to burnup are slow, and only a few
control rods are moved daily, a daily check of power distribution is
adequate.
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6 PRIMARY SYSTEM BOUNDARY 4.6 PRIMARY SYSTEM BOUNDARY

Applies to the operating status
of the reactor coolant system.

Applies to the periodic
examination and testing
requirements for the reactor
coolant system.

C~bective 0~beet ive

To assure the integrity and safe
operation of the reactor coolant
system.

To determine the condition of
the reactor coolant system and
the operation of the safety
devices related to it.
S ecification

A. Thermal and Pressurization
Limitations

A. Thermal and Pressurization
Limitations

l. The average rate of
reactor coolant temperature
change during normal heatup
or cooldown shall not exceed
100'F/hr when averaged over
a one-hour period.

1. During heatups
and'ooldowns,the

following parameters
shall be recorded and
reactor coolant
temperature determined
at 15-minute intervals
until 3 successive
readings at each,
given location are-
within 5'F.

a. Steam Dome Pressure
(Convert to upper
vessel region
temperature)

b. Reactor bottom drain
temperature

c. Recirculation loops
A and B

t

d. Reactor vessel bottom
head temperature

e. Reactor vessel shell
adjacent to shell
flange
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

,LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.A. Thermal and Pressurization
Limitations

4.6.A. Thermal and Pressurization
Limitations

2. During all operations with
a critical core, other than
for low-level physics tests,
except when the vessel is
vented, the reactor ves'sel-
shell and fluid temperatures
shall be at or above the
temperature of curve ¹3 of
Figure 3.6-1.

2: Reactor vessel metal
temperature at the
outside surface of the
bottom head in the
vicinity of the control
rod drive housing and
reactor vessel shell
ad)acent to shell
flange shall be recorded
at least every 15
minutes during inservice
hydrostatic or leak
testing when the vessel
pressure is > 312 psig.

3. During heatup by
nonnuclear means, except
when the vessel is vented
or as indiCated in 3.6 A.4',
during cooldown following
nuclear shutdown, or
during low-level physics
tests, the reactor vessel
temperature shall be at or
above the temperatures of
curve ¹2 of Figure 3.6-1 until
removing tension on the head
stud bolts as specified in
3.6.A.5..

3. 'Test specimens
representing the reactor

.vessel, base weld, and
weld heat affected zone
metal shall be installed
in the reactor .vessel
ad)acent to the vessel
wall at the core midplane
level. The number and
type of specimens will
be in accordance with GE
report NBDO-10115. The
specimens shall meet the
intent of ASTM E 185-70.
Samples shall be withdrawn
at one-fourth and
three-fourths service
life.
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.A. Thermal and Pressurization
Limitations Cont'd

4.6.A. Thermal and Pressurization
Limitations Cont'd

4. The reactor vessel shell
temperatures during inservice

,hydrostatic or leak testing
shall be at or above the
temperatures shown on curve 51
of Figure 3.6-1. The
applicability of this
curve to these tests is
extended to nonnuclear
heatup and ambient loss
cooldown associated'ith
these tests only if the
heatup and cooldown rates
do not exceed 15'F per
hour.

4. Neutron flux wires shall
be installed in the reactor
vessel ad)acerit to the
reactor vessel wiii at
the core mid-plane level.
The wires shall be removed
and tested during the
first refueling outage
to experimentally verify
the calculated values of
neutron fluence at
one-fourth of the beltline
shell thickness that
are used to determine
the NDTT shift from
Figure 3.6-2.

5. The reactor vessel head
bolting studs may be partially
tensioned (four sequences of
the seating pass) provided
the studs and flange materials
are above 70'F. Before
loading the flanges any more,
the vessel flange and head
flange must be greater than
1004F, and must remain above
100'F while under full tension.

5. When the reactor vessel head
bolting studs are tensioned
and the reactor is in a cold
condition, the reactor vessel
shell temperature immediately
below the head 'flange shall be
peimanently recorded.
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.A Thermal and Pressurization
Limitations (Cont'd)

6. The pump in an idle
- recirculation loop shall not

be started unless the
temperatures, of the coolant
within the idle and operating
recirculation loops are
within 50'F of each other.

4.6.A Thermal and Pressurization
Limitations (Cont'd)

. 6. Prior to and during
, startup of an idle
recirculation loop, the
temperature of the reactor
coolant in the operating'nd idle loops shall be
permanently logged.

7. The reactor recirculation
pumps shall not be started
unless the coolant
temperatures between the
dome and the bottom head
drain are within 145'F.

7. Prior to starting a
recirculation pump,
the reactor coolant
temperatures in the
dome and in the bottom
head drain shall be
compared and permanently
logged.
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3.6/4.6 PRIMAR SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.B. Coolant Chemistr 4.6.B. Coolant Chemistr

1. Prior to startup and
at steaming rates

~
, less than 100,000

lb/hr, the following
limits shall apply.

a. Conductivity,
ymho/cm at 25'C

b. Chloride, ppm

2.0

O.l

1. Reactor coolant shall be
continuously monitored
for conductivity.

a. Whenever the
continuous conductivity
monitor is inoperable
and the condensate
demineralizers are
bypassed, a sample of
reactor coolant shall
be analyzed for
conductivity every
4 hours. If the
condensate .

demineralizers are in
service, a sample of-
reactor coolant shall
be analyzed for
conductivity every
8 hours.

b. Once a week the
continuous monitor
shall be checked with
an in-line flow cell.
This in-line
conductivity
calibration shall be
performed every 24
hours whenever the
reactor coolant
conductivity is >1.0
ymho/cm at 25'C.

2. 'At steaming rates
greater than 100,000
lb/hr, the following
limits shall apply.

a. Conductivity,
ymho/cm at 25'C 1.0

2. During startup prior to
pressurizing the reactor
above atmospheric
pressure, measurements
of reactor water quality
shall be performed to show
conformance with 3.6.B.l
of limiting conditions.

b. Chloride, ppm 0.2
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3.6/4.6 PRIMAR SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.B. Coolant Chemistr 4.6.B. Coolant Chemistr

3. At steaming rates
greater than 100,000
lb/hr, the reactor
water quality may
exceed Specification
3.6.8.2 only for the
time limits specified -'-

below. Exceeding these
time limits of the following
maximum quality limits shall
be cause for placing
the reactor in the
Cold Shutdown
condition.

a. Conductivity
time above
1 pmho/cm at 25'C—

2 weeks/year.
Maximum Limit

10 ymho/cm at 25'C

3. Whenever the reactor
is operating (including
hot standby conditions)
measurements of reactor-
water quality shall be
performed according to
the following schedule:

a. Chloride ion content
shall be measured
at least once
every 96 hours.

b. Chloride ion
content shall be
measured at least
every 8 hours
whenever reactor
conductivity is
>1.0 ymho/cm
at 25'C.

b. Chloride
concentration time

above 0.2 ppm—
2 weeks/year.

Maximum Limit—
0.5 ppm.

c. A sample of primary
coolant shall be
measured for pH at
least once every 8
hours whenever the
reactor coolant
conductivity is >1.0
ymho/cm at 25'C.

c. The reactor shall be
shutdown if pH <5.6 or
>8.6 for a 24-hour
period.
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3. 6/4. 6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.B. Coolant Chemistr 4.6.B. Coolant Chemistr

When the reactor is
not pressurized,
except during startup',
the reactor water shall
be maintained within the
following limits.

4. Whenever the reactor is not
pressurized, a sample of
the reactor coolant shall
be analyzed at least every
96 hours for chloride ion
content and pH.

a. Conductivity—
10 ymho/cm at 25'C

b. Chloride — 0.5 ppm

c. pH shall be between
5.3 and 8.6,.

5. When the time limits or
maximum conductivity or
chloride concentration
limits are exceeded, an
orderly shutdown shal'1 be
initiated immediately. The
reactor shall be=brought to
the Cold Shutdown condition
as rapidly as cooldown rate
permits.

5. During equilibrium power
operation an isotopic
analysis, including
quantitative measurements
for at least I-131, I-132,
I-133, and I-134 shall
be performed monthly on a
coolant liquid sample.

6. Whenever the reactor is
critical, the limits on activity
concentrations in the reactor
coolant shall not exceed the ,

equilibrium value of 3.2 yc/gm
of dose equivalent* I-131.

6. Additional coolant
samples shall be taken
whenever the reactor
activity exceeds one
percent of the
equilibrium concentration
specified in 3.6.B.6 and
one of the following
conditions are met:

~ That concentratiqn gf I-131
which alone would produce the
same thyroid dose as the quantity
of total iodines actually present.

BFN
Unit 2

3.6/4.6-7



3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.6.B. coolant Chemistr 4.6.B. Coolant Chemistr

3.6.B.6 (Cont'd) 4.6.B.6, (Cont'd)

This limit may be exceeded
following power transients for
a maximum of 48 hours. During
this activity transient the
iodine concentrations shall not
exceed 26 pCi/gm whenever the
reactor is critical. The
reactor shall not be operated
more than 5't of its yearly
power operation und'er this
exception for the equilibrium
activity limits. If the iodine
concentration in the coolant
exceeds 26 pCi/gm, the reactor
shall be. shut down, and the
steam line isolation valves
shall be closed immediately.

a. During startup

b. .Following a significant
power change**

c. Following an increase
in the equilibrium
off-gas level exceeding
10 '000 pCi/sec (at the
steam get air effector)
within a 48-hour period.

d. Whenever the equilibrium
iodine limit specified
in 3.6.B.6 is exceeded.

The additional coolant liquid
samples shall be taken at 4 hour
intervals for 48 hours, or until
a stable iodine concentration
below the limiting value (3.2
pCi/gm) is established.
However, at least 3 consecutive
samples shall be taken in all
cases. An isotopic analysis
shall be performed for each
sample, and quantitative
measurements made to determine
the dose equivalent I-131
concentration. If the total
iodine activity of the sample is
below 0.32 pCi/gm, an isotopic
analysis to determine equivalent
I-131 is not required.

** For the purpose of this section
on sampling frequency, a
significant power exchange is
defined as a change exceeding
15% of rated power in less than
1 hour.
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3.6/4.6 PRINTERY SYSTEM BOUNDARY

3.6.C. Coolant Leaka e

LIHITIMG CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.C. Coolant Leaka e

l. a. Any time irradiated
fuel is in the.
reactor vessel and
reactor coolant
temperature is above
212'F, reactor coolant
leakage into the
primary containment
from unidentified sources
shall not exceed
5 gpm. In addit1on,
the total reactor
coolant system
leakage into the
primary containment
shall not exceed 25 gpm.

l. Reactor coolant
system leakage shall
be checked by the
sump and air sampiing
system and recorded
at least once per
8 hours.

b. Anytime the reactor 1s in
RUN mode, reactor
leakage 1nto the coolant
containment from primary
unidentified sources
shall not increase by
more than 2 gpm'veraged
over any 24-hour period
in which the reactor
is in the RUN mode
except as defined 1n
3.6.C.l.c below.
Drywell leakage shall
be measured and
recorded every 8 hours.

C ~ Duri'ng the first 24 hours
in the RUN mode following
STARTUP, an increase in
reactor coolant leakage
into the primary
conta1nment of >2 gpm
is acceptable as
long as the requirements
of 3.6.C.l.a are met.
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.6.C. Coolant Leaka e 4.6.C. Coolant Leaka e

2 ~ Both the sump and air sampling
systems shall be OPERABLE during
reactor power operation. Prom
and after the date that one of
these systems is made or found
to be INOPERABLE for any reason,
reactor power operation is
permissible only during the
succeeding 72 hours.

2. With the air sampling
system INOPERABLE, grab
samples shall be obtained
and analyzed at least once
every 24 hours.

The air sampling system may
be removed from service for a
period of 4 hours for
calibration, function testing,
and maintenance without
providing a temporary
monitor.

3 ~ If the condition in 1 or 2
above cannot be met, an orderly
shutdown shall be initiated
and the reactor shall be
shutdown in the Cold Condition
within 24 hours.

3.6.D. Relief Valves 4.6.D. Relief Valves

When more than one relief valves
are known to be failed, an
orderly shutdown shall be
initiated and the reactor
depressurized to less than 105
psig within 24 hours.

Approximately one-half of
all relief valves shall
be bench-checked or
replaced with a
bench-checked valve
each operating cycle.
All 13 valves will have
been checked or replaced
upon the completion of
every second cycle.

2. Once during each
operating cycle, each
relief valve shall be
manually opened until
thermocouples and
acoustic monitors
downstream of the valve
indicate steam is
flowing from the valve.
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEIf LANCE REQUIREMENTS

4.6.D. Relief Valves

3 ~ The integrity of the
relief valve bellows
shall be continuously
monitored when viiVes
incorporating the belioWs
design are installed.

At least one relief valve
shall be disassembled
and inspected each
operating cycle.

3.6.E. J~et PUIII S

Whenever the reactor is in the
STARTUP or RUN modes, all )et
pumps shall be OPERABLE. If
it is determined that a )et
pump is inoperable, or if two
or more )et pump flaw instrument
failures occur and cannot be
corrected within 12 hours, an
orderly shutdown shall be
initiated and the reactar shall
be shutdown in the Cold Condition
within 24 hours.

E. J~et Pum s

Whenever there is
recirculation flow with
the reactor in the
STARTUP or RUN modes
with both recirculation
pumps running, )et pump
operability shall be
checked daily by
verifying that the
follmqing conditions
do not occur
simultaneously:

a. The two re'circulation
loops have a flow
imbalance of 15% or
more when the pumps
are operated at the
same speed.

b. The in'dicated value
of core flow rate
varies from the
value derived from
loop fl'ow
measurements by more
than 10%.

c. The diffuser to lower plenum
differential pressure
reading on an individual get
pump varies from the mean of
all )et pump differential
pressures by more than 10%.

BPN
Unit 2

3.6/4.6-11



3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.E.

2 ~

a~et sum s

Whenever there is
recirculation flow with
the reactor in the
STARTUP or RUN Mode and
one recirculation pump
ls operating with the
equalizer valve closed',
the diffuser to lower
plenum differential
pressure shall be checked
daily and the differential .
pressure of an individual
)et pump in a loop shall
not vary from the mean
of all )et pump
differential pressures
in that loop by more
than 10%.

3.6.F Recirculation Pum 0 eratlon 4.6.F. Recirculation Pum 0 eration

The reactor shall not be operated
with one recirculation loop out
of service for more than 24 hours.
With'he reactor operating, if
one recirculation loop is out of
service, the plant shall be
placed in a Hot Shutdown
condition within 24 hours unless
the loop is sooner returned to
service.

Recirculation pump speeds
shall be checked and logged
at least once per day.

2. Following one pump operation,
the discharge valve of the low
speed pump may not be opened
unless the speed of the faster
pump is less than 50% of its
rated speed.

2. No additional surveillance
required.

3 ~ Steady-'state operation with both
recirculation pumps out-of-service
for pp to 12 hours is permitted.
During such interval restart of
the recirculation pumps ls
permitted, provided the
loop discharge temperature
is within 75'F of the
saturation temperature of

3. Before starting either
recirculation pump
during steady-state
operation, check and
log the loop 'discharge
temperature and dome
saturation temperature.
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3.6/4.6'RIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION sURvEILLANcE REQUIREMENTs

3.6.F Recidculation Pii'm ''ra%ion
3.6.F.3 (Cont'd)

the reactor 'vessel water as
determined by dome pressure. The
'total elapsed time in natural
circulation and one pump
operitioh must b'e no greater
th'an 24 hours.

3.6.G Structural Inte rit '.6.G Structural Inte rit

'a ~ With the structural integrity
of any ASME 'Code Class 1

equivalent 'component, which
is part of:the primary system,
Rot conforming to the above
requirements, restore the
structural integr'ity of the
affect'ed c'omponent to within
its limit or 'maint'ain the
reactor coolant system in 'eithe
'a Cold Shutdown condition
or less than 50 F above
the minimum tempe'rature
required by NDT considera-
tions, until each indication
of a defect has been
investigated and evaluated.

. b. With the structural integrity
of any ASME Code Class 2 or 3
equivalent component not
conforming to the above
requirements, restore the
structural inte'grity of the
a'ffected component to within
its limit or isolate'he
affected component from all
OPERABLE systems.

l. The structural integrity of ASME
Code Class 1, 2; and 3 equivalent
components shall be maintained
in a'ccordance with Specification
4.6.G throughout the life of the
plant.

2. Additional insp'ections shall be
pe'rform'ed on certainn
circumferential pipe welds,
as listed to provide additional
protection against pipe whi'p,
'which 'could damage auxi'lia'ry
and control systems.

Feedwater — GFW-9, KFW-13
GFW-12'FW-26,
KFW-31, GFW-29,
KFW-39, GFW-15,
KFW-38, and GFW-.32

Main steam — GMS-6, KMS-24,
GMS-32, KMS-104
GMS-15, and GMS-24

DSRHR-'4, DSRHR-7,
DSRHR-6

Core Spray - TSC-407, TSC-423,
TSCS-408, and TSC-424

l. InserVice inspection of ASME
''Code Class 1, Class 2, and
'Class 3 components shall be
p'erfo'rmed in accordance with
S'ection XI of the ASME Boiler
and Pressure Vessel Code and
applicable Addenda as required
by 10 CFR 50, Section 50.55a(g),
'except wh'ere specifiC Writthn
relief has been granted by WRC

pursuant to 10 CFR 50, Section
50.55a(g)(6)(i).
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

, LIMITING CONDITIONS FOR OPERATION SURVEILLANCE'EQUIREMENTS

4.6.G.- Structural Inte rit
4.6.G.2 (Cont'd)

Reactor
Cleanup — DSRMC-4, DSRVC-3

DSRWC-6, DSRMC-5

HPCI — THPCI — 70
THPCI — 70A
THPCI — 71,
THPCI — 72

BFN
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS POR OPBRATIONl SURVEILLANCE REQUIREMENTS

3.6.H. Seismic Restraints Su orts,
and snubbers

4.6.H. Seismic Restraints Su rts,
and Snubbers

During all modes of operation
all seismic restraints,
snubbers, and supports shall,
be OPBRABLB except as noted
in 3.6.H.1. All safety-related
snubbers are listed in
Surveillance Instructions
BF SI 4.6.H.

l. With one or more seismic
restraint, support, or snubber
INOPBRABLB on a system that is
required to be OPERABLB in the
current plant condition, within
72 hours replace or restore the
INOPERABLB seismic restraint(s),
support(s), or snubber(s) to
OPERABLE status and perform an
engineering evaluation on the
attached component or declare
the attached system INOPBRABLB
and follow the appropriate
Limiting Condition statement
for that system.

The surveillance requirements
of paragraph 4.6.G are the
only requirements that apply
to any seismic restraint or
support other than snubbers.

C

Each safety-related snubber
shall be demonstrated OPERABLB
by performance of the following
augmented inservice inspection
program and the requirements
of Specification 3.6.H/4.6.H.
These snubbers are listed in
Surveillance Instructions
BP SI 4.6.H-1 and
BP SI 4.6.H-2.

1. Ins ection Grou s

~ The snubbers may be
categorized into two ma)or
groups based on whether the
snubbers are accessible or
inaccessible during reactor
operation. Thes'e ma)or groups
may be further subdivided into
groups based on design,
environment, or other features
which may be expected to affect
the operability of the snubbers
within the group. Bach group
may be inspected independently
in accordance with 4.6.H.2
through 4.6.H.9.

2. Visual Ins ection
Schedule and Lot Size

The first inservice visual
inspection of snubbers not
previously included in these
technical specifications and
whose visual inspection has

BFN
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints Su rts
and -Snubbers

4.6.H.2. (Cont'd)

not been performed 'and
documented prhviouslp, shall
be performed within six
months for accessible
snubbers and before resuming
power after the first
refueling outage for
inaccessible snubbers
subsequent to being included
in these specifications.
The results of these
inspections shall be used in
'the, schedule table below to
determine the subsequent
visual inspection period.
Snubbers previously included
in these technical
specifications shall
continue on their previously
earned inspection schedule
without affect from adding
snubbers not within their
group.

No. Inoperable *Subsequent
Snubbers per Visual
Inspection Inspection
Period Period

0
1

2
3,4
5,6,7
8 or more

18 months + 25%,

12 months + 25%,
6 months + 25%

124 days + 25%
62 days, + 25%
31 days + 25%

«The inspection interval shall
not be 'lengthened more than
one step at a time.

BPN
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'3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEIl LANCE REQUIREMENTS

4.6.H. Seismic Restraints
Su orts and Snubbers

3 ~ Visual Ins ection
Performance and Evaluation

Visual inspections shall
verify (1) that there are
no visible indications of
damage or impaired
OPERABIl ITY, (2) bolts
attaching the snubber to
the foundation or
supporting structure are
secure, and (3) snubbers
attached to sections of
safety-related systems
that have experienced
unexpected potentially
damaging transients since
the last inspection period
shall be evaluated for the
possibility of concealed
damage and functionall'y
tested, if applicable, to
confirm OPERABILITY..

Snubbers which appear
INOPERABLE as a result of
visual inspections may be
determined OPERABLE for
the purpose of
establishing the next
visual inspection
interval, providing that
(1) the cause of the
re)ection is clearly
established and"remedied
for that particular
snubber and for other
snubbers that may be
generically susceptible;
and (2) the affected
snubber is functionally
tested, if applicable, in
the as-found condition and
determined OPERABLE per
Specification 4.6.H.5.

BPN'nit 2
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDIT'IONS FOR OPERATION SURVBIf LANCE REQUIREMENTS

4.6.H. Seismic Restraints
Su rts and Snubbers

4.6.H.3 (cont'd)

Also, snubbers which have
been made INOPERABLB as the
result of unexpected
transients, isolated damage,
or other such random events,
when the provisions of
4.6.H.7 and 4.6.H.8 have
been met, and any other
appropriate corrective
action implemented, shall
not be counted in.
determining the next visual
inspection interval.

Functional Test Schedule
Lot Size and Com sition

)
During each refueling outage, a
representative sample of l0% of
the total of each group of
safety-related snubbers in use
in the plant shall be
functionally tested either in
place or in a bench test.

The representative sample
selected for functional testing
shall include the various
configurations, operating
environments. and the range of
size and capacity of snubbers
within the groups. The
representative sample should be
weighed to include more
snubbers from severe service
areas such as near heavy
equipment.

The stroke setting and the
security of fasteners for
attachment of the snubbers to
the component and to the
snubber anchorage shall be
verified on snubbers selected
foi functional tests.

BFN
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3.6/4.6 PRINTERY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints
su orts and snubbers

5. Functional Test Acce tance
Criteria

The snubber functional test
shall verify that:

a ~ Activation (restraining
action) is achieved in
both tension and
compression within the
specified range, except
that inertia dependent,
acceleration limiting
mechanical snubbers may
be tested to verify
only that activation
takes place in both
directions of travel.

b. Snubber bleed, or
release where required,
is present in,both
compression and tension
within the specified
range.

ca For mechanical
snubbers, the force
required to initiate or
maintain motion of the
snubber is not great
enough to overstress
the attached piping or
component during
thermal movement, or to
indicate impending .

failure of the snubber.

d. For snubbers
specifically required
not to displace under
continuous load, the
ability of the snubber
to withstand load
without displacement
shall be verified.

BFN
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints
Su orts and snubbers

4.6.H.5 (Cont'd)
I e. Testing methods may be

used to measure
parameters indirectly
or parameters other
than those specifiedif those results can
be correlated to the
specified parameters.
through established
methods.

6. Functional Test Failure
Anal sis and Additional
Test Lots

An engineering evaluation
shall be made of each
failure to meet the
functional test acceptance
criteria to determine the
cause of the failure. The
result of this analysis
shall be used, if
applicable, in selecting
snubbers to be tested in
the subsequent lot in an
effort to determine the
OPERABILITY of other
snubbers which may be
sub)ect to the same
failure mode. Selection
of snubbers for future
testing may also be based
on the failure analysis.
For each snubber that does
not meet the functional
test acceptance criteria,
an additional lot equal to
10 percent of the
remainder of that group of
snubbers shall be
functionally tested.
Testing shall continue
until no additional
inoperable snubbers are
found within subsequent
lots or all snubbers of
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIHITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints Su orts
and snubbers

4.6.H.6. (Cont'd)

the original inspection group
have'een tested or all
suspect snubbers identified by
the failure analysis have been
tested, as applicable.

If any snubber selected for
functional testing either
fails to lockup or fails to
move, i.e., frozen in place,
the cause will be evaluated
and if caused by manufacturer
or design deficiency, all
snubbers of the same design
sub)ect to the same defect
shall be functionally tested.
This testing requirement shall
be independent of the
requirements stated above for
snubbers not meeting the
functional test acceptance
criteria.

7.

The discovery of loose or
missing attachment fasteners
will be evaluated to determine
whether the cause may be
localized or generic. The
result of the evaluation will
be used to select other
suspect snubbers for verifying
the attachment fasteners, as
applicable.

Functional Test Failure—
Attached Com onent Anal sis

For the snubber(s) found
INOPBRABLB, an engineering
evaluation shall be performed
on the components which are
restrained by the snubber(s).
The purpose of this
engineering evaluation shall
be to determine if the
components restrained by the

BFN'nit 2
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints
Su rts and Snubbers

4.6.H.7. (Cont'd)

snubber(s) were adversely
affected by the
inoperability of the
snubber(s), and in order to
ensure that the restrained
component remains capable of
meeting the designed service.

8. Functional Testin Of
Re aired and s are Snubbers

Snubbers which fail the
visual inspection or the
functional test acceptance
criteria shall be repaired
or replaced. Replacement
snubbers and snubbers wliich
have repairs which might
affect the functional test
results shall meet the
functional test criteria
before 1nstallation in thh
unit. These snubbers shall
have met the acceptance
criteria subsequent to their
most recent service, and the
functional test must have
been performed within
12 months before being
installed in the unit.

9. Exem tion from Visual
Ins ection or Functional
Tests

Permanent or other
exemptions from visual
inspections and/or
funct1onal testing for
individual snubbers may be
granted by the Commission if
a Justifiable basis for
exemption 1s presented andif applicable snubber life
destructive testing was

BPN
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.6.H. Seismic Restraints
Su orts and Snubbers

4.6.H.9 (Cont'd)

performed to qualify
snubber operability for
the applicable design
conditions at either the
completion of their
fabrication or at a
subsequent date.
Snubbers so exempted
shall continue to be
listed in the plant
instructions with
footnotes indicating the
extent of the exemptions.

10. Snubber Service'ife
P~ro ram

The service life of
snubbers may be extended
based on an evaluation of
the records of 'functional
tests, maintenance .,
history, and
environmental conditions
to which the snubbers
have been exposed.
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3.6/4.6 BASES

3.6.A/4.6.A Thermal and Pressurization Limitations

The vessel has been analyzed for stresses caused by thermal and pressure
transients. Heating and cooling transients throughout plant life at
uniform rates of 100'F per hour were considered in the temperature rangeof 100 to 546'F and were shown to be within the requirements for stress
intensity and fatigue limits of Section III of the ASME Boiler and.
Pressure Vessel Code (65 Edition including Summer 1966 addenda).

Operating limits on the reactor vessel pressure and temperature dUt'ing
normal heatup and cooldown, and during inservice hydrostatic testing,
were established using Appendix G of the Summer 1972 Addenda to
Section III of the ASME Boiler and Pressure Vessel Code, 1971 Edition, as
a guide. These operating limits assure that a large postulated surface
flaw, having a depth of one-quarter of the material thickness, can be
safely accommodated in regions of the vessel shell remote from
discontinuities. For the purpose of setting these operating limits the
reference temperature, RTNDT, of the vessel material was estimated from
impact test data taken in accordance with requirements of the Code to
which this vessel was designed and manufactured (65 Edition to
Summer 1966 addenda).

The fracture toughness of all ferritic steels gradually and uniformly
decreases with exposure to fast neutrons above a threshold value, and it
is prudent and conservative to account for this in the operation of the
RPV. Two types of information are needed in this analysis: 1) A
relationship between the change in fracture toughness of the RPV steel
and the neutron fluence (integrated neutron flux), and 2) a measure of
the neutron fluence at the point of interest in the RPV wall.

A relationship between neutron fluence and change in Charpy V, 30-foot
pound transition temperature has been developed for SA302B/SA533 steel
based on at least '35 experimental data points as shown in Figure 3.6-2.
In turn, this change in transition temperature can be related to a change
in the temperature ordinate shown in Figure G 2110-1 in Appendix G of
Section III of the Boiler Code.

The neutron fluence at any point in the pressure vessel wall can be
computed from core physics data. The neutron fluence can also be
measured experimentally on the ID of the vessel wall. At present valid
experimental measurements can be made only over time periods of less than
five years because of the limitations of the dosimeter materials. This
causes no problem because of the exact relationship between thermal power
produced and the number of neutrons produced from a given core geometry.
A single experimental measurement in a time per'iod of one year can be
used to predict the fluence for the life of the plant in terms of *thermal
power output if no great changes in core geometry are made.
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3.6/4.6 'BASHS

3.6.A/4.6.A (Cont'd)

The vessel pressurization temperatures at any time period can be
determined from the thermal power output of tkie plant and its relation to
the neutron fluence and from Figure 3.6-2. Por heatup 'or cooldown and
core operation, see curve numbers 2 and 3 on Figure 3.6-1. During the
first fuel cycle, only calculated neutron fluence values can be used. At
the first refueling, neutron dosimeter wires which are installed ad)acent
to the vessel wall can be removed to verify the calculated neutron
fluence. As more experience is gained in calculating the fluence the
need,to verify it experimentally will disappekr. 'ecause of the many
experimental points used to derive Figure 3.6-2, there is no need to
reverify if for technical reasons, but in case verification is required
for other reasons, three sets of mechanical test specimens representing
the base metal, weld metal and weld heat affected zone metal have been
placed in the vessel. These can be removed and tested as required.

As described in paragraph 4.2.5 of the safety Analysis Report, detailed
stress .analyses have been made on the reactor vessel for both
steady-state and transient, conditions with respect to material fatigue.
The results of these analyses are compared to allowable stress limits.
Requiring the coolant temperature in an idle recirculation loop to be
within 50'F of the operating loop temperature before a recirculation pump
is started assures that the changes in coolant temperature at the reactor
vessel nozzles and bottom head region are acceptable.

,The coolant in the bottom of the vessel is at a lower temperature than
that in the upper regions of the vessel when there is no recirculation
flow. This colder water is forced up when recirculation pumps are
started. This will not result in stresses which exceed ASIDE Boiler and
Pressure Vessel Code, Section III limits when the temperature
'differential is not greater than 145 P.

The requirements for full tension boltup of the reactor vessel closure
are based on the NDT temperature plus 60'F. This is derived from the
requirements of the ASME code to which the vessel was built. The NDT
temperature of the closure flanges, ad)acent head, and shell material is
a maximum of 40'P and a maximum of 10'P for the stud material.
Therefore, the minimum temperature for full tension boltup is 40'F plus
60'P for a total of 100'P. The partial boltup is restricted to the full
loading of eight studs at 70'P, which is stud NDT temperature (10'P) plus
60'P. The neutron radiation fluence at the closure flanges is well below
101 nvt > 1 Mev; therefore, radiation effects will be minor and will17

not influence this temperature.

3.6.B/4.6.B Coolant Chemistr

Materials in the primary system are primarily 304 stainless steel and the
Zircaloy cladding. The reactor water chemistry limits are established to
prevent damage to these materials. Limits are placed on conductivity and
chloride concentrations. Conductivity is limited because it is
continuously measured and gives an indication of abnormal conditions and
the presence of unusual materials in the coolant. Chloride limits are
specified to prevent stress corrosion cracking of stainless steel.
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3.6/4.6 BASES

3.6.B/4.6.B Coolant Chemistr (Cont'd)

Zircaloy does not exhibit similar stress corrosion failures. However,
there are some operating conditions under which the dissolved oxygen
content of the reactor coolant water could be higher than .2-.3 ppm, such
as reactor startup and hot standby. During these periods, the most
restrictive limits for conductivity and chlorides have been established.
When steaming rates exceed 100,000 lb/hr, boiling deaerates the reactor
water. This reduces dissolved oxygen concentration and assures minihia1
chloride-oxygen content, which together tend to induce stress corrosion
cracking.

When conductivity 'is in its normal range, pH and chloride and other
impurities affecting conductivity must also be within their normal
range. When conductivity becomes abnormal, then chloride measurements
are made to determine whether or not they are also out of their normal
operating values. This would not necessarily be the case. Conductivity
could be high due to the presence of a neutral salt which would not have
an effect on pH or chloride. In such a case, high conductivity alone is
not a cause for shutdown. In some types of water-cooled reactors,
conductivities are in fact high due to purposeful addition of additives.
In the case of BWRs, however, where no additives are used and where near
neutral pH is maintained, conductivity provides a very good measure of
the quality of the reactor water. Significant changes therein provide
the operator with a warning mechanism so he can investigate and remedy
the condition causing the change before limiting conditions, with respect
to variables affecting the boundaries of the reactor coolant, are
exceeded. Methods available to the operator for correcting the
off-standard condition include operation of the reactor cleanup system,
reducing the input of impurities and placing the reactor in the Cold
Shutdown condition. The ma)or benefit of Cold Shutdown is to reduce the
temperature dependent corrosion rates and provide time for the cleanup
system to reestablish the purity of the reactor coolant.

The conductivity of th'e reactor coolant is continuously monitored. The
samples of the coolant-which are taken every 96 hours will serve as a
reference for calibration of these monitors and is considered adequate to
assure accurate readings of the monitors. If conductivity is within its
normal range, chlorides and other impurities will also be within their
normal ranges. The reactor coolant samples will also be used to
determine the chlorid'es. Therefore, the sampling frequency is considered
adequate to detect long-term changes in the chloride ion content. Daily
sampling is performed when increased chloride concentrations are most
probable. Reactor coolant sampling is increased to once per shift when
the continuous conductivity monitor is unavailable.
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3.6/4.6 BASES

3.6.B/4.6.B (Cont'd)

The basis for the equilibrium coolant iodine activity limit is a computed
dose to the thyroid of 36 rem at the exclusion distance during the
two-hour period following a steam line break. This dose is computed with
the conservative assumption of a release of,140,000 lbs of coolant prior
to closure of the isolation valves, and a X/Q Value of 3.4 x 10 4

Sec/rn3.

The maximum activity limit during a short term transient is established
from.,consideration of a maximum iodine inhalation dose less than
300 rem. The probability of a steam line break accident coincident with
an 1odine concentration transient is significantly lower than that of the
accident alone, since operation of the reactor with iodine levels above
the equilibrium value is limited to 5 percent of total operat1on.

The sampling frequencies are established in order to detect the
occurrence of an iod1ne tran'sient wh1ch may exceed the equilibrium
concentrat1on limit, and to assure that the maximum coolant iodine
concentrations are not exceeded. Additional sampling is required
following power changes and off-gas transients, since present data
indicate that the iodine peaking phenomenon is related to these events.

3.6.C/4.6.C Coolant Leaka e

Allowable leakage rates of coolant from the reactor coolant system have
been based on the predicted and experimentally observed behavior of
cracks in pipes and on the ability to makeup coolant system leakage in
the'vent of loss of offsite ac power. The normally expected background
leakage due to equipment design and the detection capability for
determining coolant system leakage were also considered in establishing
the limits. The behavior of cracks in piping systems has been
experimentally and analytically investigated as part of the USMC
sponsored Reactor Primary Coolant System Rupture Study (the Pipe Rupture
Study). Work utilizing the data obtained in this study indicates that
leakage from a crack can be detected before the crack grows to a
dangerous or critical size by mechanically or thermally induced cycl1c
loading, or stress corrosion cracking or some other mechanism
characterized by gradual crack growth. This evidence suggests that for
leakage somewhat greater than the lim1t specified for unidentified
leakage, the probability is small that imperfections or cracks assoc1ated
with such leakage would grow rapidly. However, the establishment of
allowable unidentified leakage greater than that given in 3.6.C on, the
basis of the data presently available would be premature because of
uncertainties associated with the data. For leakage of the order of
fiye gpm, as specified in 3.6.C, the experimental and analytical data
suggest a reasonable margin of safety that such leakage magnitude would
not result from a crack approaching the critical size for rapid
propagation. Leakage less than the magnitude specified can be detected
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3.6/4.6 BASES

3.6.C/4.6.C (Cont'd)

reasonably in a matter of a fey hours utilizing the available leakage
detection schemes, and lf the origin cannot be determined in a reasonably
short time, the unit should be shut down to allow further investigation
and corrective action.

The 2 gpm liqit for coolant leakage rate increases over any 24-hour
period ls a limit specified by the NRC (Reference 2). This limit applies
only during the RUN mode to avoid being pepalized for the expected
coolant leakage increase during pressurization.

The total leakage rate consists of all leakage, ideqtified and
unidentified, which flows to the drywell floor drain and equipment drain
sumps ~

The capacity of the drywell floor sump pump is 50 gpm and the capacity of
the drywell equipment sump pump is also 50 gpm. Removal of 25 gpm from
either of these sumps can be acqomplished with considerable margin.

REFERENCE

1. Nuclear, System Leakage Rate Limits (BFHP FSAR Subsection 4.10)
2. safety Evaluation Report (SER) on IE Bulletin 82-03

3.6.D/4.6.D Relief Valves

To meet the safety basis, 13 relief valves have been installed on the
unit pith a total capacity of 84.1 percent of nuclear boiler rated steam
floW. The analysis of the Worst overpressure transient, (3-second
closure of all main steam line isolation valves) neglecting the direct
scram (valve position scram) results in a maximum vessel pressure which,
if a peutron flux scram is assumed considering 12 valves OPERABLE,
results in adequate margin to the code allowable oyerpressure limit of
1,315 psig.

To meqt operational design, the analysis of the plant isolation transient
(generator load re)ect with bypass valve failure to open) shows that
12 of the 13 relief valves limit peak system pressure to a value which is
well below the allowed vessel overpressure of 1,315 psig.

Experience in relief valve operation shows that a testing of 50 percent
of the valves per year is adequate to'etect failures or deteriorations.
The relief valves're benchtested every second operating cycle to ensure
that their setpoints are within the + 1 percent tolerance. The relief
valves are tested in place once per operating cycle to establish that
they will open and pass steam.

'I
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3.6/4.6 BASES

3.6.D/4.6.D (Cont'd)

The requirements established above apply when the nuclear system can be
pressurized above ambient conditions. These requirements are applicable
at nuclear system pressures below normal operating pressures because
abnormal operational transients could possibly start at these conditions
such that eventual overpressure relief would be nee'ded. However, these
transients are much less severe, in terms of pressure, than those
starting at rated conditions. The valves need not be functional when the
vessel head is removed, since the nuclear system cannot be pressurized.

REFERENCES

1. Nuclear System Pressure Relief System (BFNP FSAR Subsection 4.4)

2. Amendment 22 in response to AEC Question 4.2 of December 6, 1971

3. "Protection Against Overpressure" (ASIDE Boiler and Pressure Vessel
Code, Section III, Article 9)

4. Browns Ferry Nuclear Plant Design Deficiency Report —Target Rock
Safety-Relief Valves, transmitted by J. E. Gilleland to F. E. Kruesi,
August 29, 1973

5. Generic Reload Fuel Application, Licensing Topical Report,
NEDE-24011-P-A and Addenda

3.6.E/4.6.E J~et Pura s

Failure of a get pump nozzle assembly holddown mechanism, nozzle assembly
and/or riser, would increase the cross-sectional flow area for blowdown
following the design basis double-ended line break. Also, failure of the
diffuser would eliminate the capability to reflood the core to two-thirds
height level following a recirculation line break. Therefore, if a
failure occurred, repairs must be made.

The detection technique is as follows. With the two recirculation pumps
balanced in speed to within + 5 percent, the flow rates in both
recirculation loops will be verified by control room monitoring
instruments. If the two flow rate values do not differ by more than
10 percent, riser and nozzle assembly integrity has been verified.

If they do differ by 10'ercent or more, the core flow rate measured by
the get pump diffuser differential pressure system must be checked
against the core flow rate derived from the measured values of loop flow
to core flow correlation. If the difference between measured and .derived
core flow rate is 10 percent or more (with the derived value higher)
diffuser measurements will be taken to define the location within the
vessel of failed get pump nozzle (or riser) and the unit shut down for
repairs. If the potential blowdown flow area is increased, the system
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3.6/4.6 'ASES

3.6.E/4.6.E (Cont'd)

resistance to the recirculation pump is also reduced; hence, the affected
drive pump will "run out" to a substantially higher flow rate
(approximately 115 percent to 120 percent for a single nozzle failure).If the two loops are balanced in flow at the same pump speed, the
resistance characteristics cannot have changed. Any imbalance between
drive loop flow rates would be indicated by the plant process
instrumentation. In addition, the affected jet pump would proVide a
leakage path past the core thus reducing the core flow rate. The revel"se
flow through the inactive get pump would still be indicated by a positive
differential pressure but the net effect would be a slight decrease
(3 percent to 6 percent) in the total core flow measured. This decrease,
together with the loop flow increase, would result in a lack of
correlation between measured and derived core flow rate. Finally, the
affected get pump diffuser differential pressure signal would be reduced
because the backflow would be less than the normal forward flow.

A nozzle-riser system failure could also generate the coincident failure
of a get pump diffuser body; however, the converse is not true. The lack
of any substantial stress in the get pump diffuser body makes failure
impossible without an initial nozzle-riser system failure.

3.6.F/4.6.F Recirculation Pum 0 eration

Steady-state operation without forced recirculation will not be permitted
for more than 12 hours. And the start of a recirculation pump from the
natural circulation condition will not be permitted unless the
temperature difference between the loop to be started and the core
coolant temperature is less than 75'F. This reduces the positive
reactivity insertion to an acceptably low value.

Requiring the discharge valve of the lower speed loop to remain closed
until the speed of the faster pump is below 50% of its rated speed
provides assurance when going from one-to-two pump operation that
excessive vibration of the get pump risers will not occur.

3.6.G/4.6.G Structural Tnte rit
The requirements for the reactor coolant systems inservice inspect/on
program have been identified by evaluating the need for a sampling
examination of areas of high stress and highest probability of failure in
the system and the need to meet as closely as possible the requirements
of Section XI, of the ASME Boiler and Pressure Vessel Code.

The program reflects the built-in limitations of access to the reactor
coolant s stems.Y

It is intended that the required examinations and inspection be completed
during each 10-year interval. The periodic examinations are to be done
during refueling outages or other extended;plant shutdown periods.

BFN
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3.6.G/4.6.G (Cont'd)

Only proven nondestructive testing techniques will be used.

More frequent inspections shall be performed on certain circumferential
pipe welds as listed in Section 4.6.G.4 to prOvide additional protection"
against pipe whip. These welds were selected in respect to their
distance from hangers or supports wherein a failure of the weld would
permit the unsupported segments of pipe to strike the drywell wall or
nearby auxiliary systems or control systems. Selection was based on
)udgment from actual plant observation of hanger and support locations
and review of drawings. Inspection of all these welds during each
10-year inspection interval will result in three additional examinations
above the requirements of Section XI of ASME Code.

An augmented inservice surveillance program is required to determine
whether any stress corrosion has occurred in any stainless steel piping,
stainless components, and highly-stressed alloy steel such as hanger
springs, as a result of environmental conditions associated with the
March„22, 1975 fire.
REFERENCES

l. Inservice Inspection and Testing (BFNP FSAR Subsection 4.12)

2. Inservice -Inspection of Nuclear Reactor Coolant Systems, Section XI,
ASME Boiler and Pressure Vessel Code

3. ASME Boiler and Pressure Vessel Code, Section III (1968 Edition)

4. American Society for Nondestructive Testing No. SNT-TC-lA
(1968 Edition)

5. Mechanical Maintenance Instruction 46 (Mechanical Equipment,
Concrete, and Structural Steel Cleaning Procedure for Residue From
Plant Fire — Units 1 and 2)

6. Mechanical Maintenance Instruction 53 (Evaluation of Corrosion Damage
of Piping Components Which Were Exposed to Residue From March 22,
1975 Fire)

7. Plant Safety Analysis (BFNP FSAR Subsection 4.12)

BFN
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3.6/4.6 BASES

3.6.H/4.6.H Seismic Restraints Su orts and Snubbers

Seismic restraints, supports, and snubbers (SRSS) are designed to prevent
unrestrained pipe or component motion under dynamic loads as might occur
during an earthquake or severe transient, while allowing normal thermal
motion during startup and shutdown. The consequence of an inoperable
SRSS is an increase in the probability of structural damage to piping or
components as a result of a seismic or other event initiating dynamic
loads. It is therefore required that all SRSS required to protedt the
primary coolant system or any other safety system or component be
OPERABLE during reactor operation.

Because the SRSS protection is required only during relatively low
probability events, a period of 72 hours is allowed to replace or restore
the inoperable SRSS(s) to OPERABLE status and perform an engineering
evaluation on the supported component or declare the supported system
inoperable and follow the appropriate limiting condition for operation
statement for that system. The engineering evaluation is performed to
determine whether the mode of failure of the SRSS has adversely affected
any safety-related component or system.

To verify snubber operability functional tests shall be performed during
the refueling outages, at approximately 18-month intervals.

These tests will include stroking of the snubbers to verify proper
movement, activation, and bleed or release. Ten percent represents an
adequate sample for such tests. Observed failures on these samples will
require an engineering analysis and testing of additional unit's. If. the
engineering analysis results in the determination that the failure of a
snubber to activate or to stroke (i.e., seized components) is the result
of manufacture or design deficiency, all snubbers subject to the same
defect shall be functionally tested. P thorough inspection of the
snubber threaded attachments to the pipe or components and the anchoragewill be made in con)unction with all required functional tests. The
stroke setting of the snubbers selected for functional'esting also will
be verified.

All safety-related snubbers are also visually inspected for overall
integrity and operability. The inspection will include verification of
proper orientation, adequate fluid level if applicable, and proper
attachment of the snubber to piping and structures. The removal of
insulation or the verification of torque values for threaded fasteners is
not required for visual inspections.
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3.6/4.6 BASES (Continued)

The visual inspection frequency is based upon maintaining a constant
level of snubber protection. Thus, the required inspection interval
varies inversely with the observed snubber failures. The number of
inoperable snubbers found during a required inspection determines the
time interval for the next required inspection. Inspections performed
before that interval has elapsed may be used as a new reference point to
determine the next inspection. However, the results of such early
inspections performed before the. original required time interval has
elapsed (nominal time less 25 percent) may not be used to lengthen the
required inspection interval. Any inspection whose results require a
shorter inspection interval will override the previous schedule.

When the cause of the refection of a snubber in a visual inspection is
clearly established and remedied for that snubber and for any other
snubbers that may be generically susceptible and operability verified by
inservice functional testing, if applicable, that snubber may be exempted
from being counted as inoperable. Generically susceptible snubbers are
those which are of a specific make or model and have the same design
features directly related to refection of the snubber, or are similarly
located or exposed to the same environmental conditions such as
temperature, radiation, and vibration. Inspection groups may be
established based on design features, and ins',tailed conditions which may
be expected to be generic. Each of these inspection groups is inspected.
and tested separately unless an engineering analysis indicates the
inspection group is improperly constiguted. All suspect snubbers are
subject to inspection and testing regardless of inspection groupings.
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR. OPERATION

3.7 CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS
I.

'4.7 CONTAINMENT SYSTEMS

Applies .to the operating status
of the primary and

secondary'ontainmentsystems.

Applies to the primary and
secondary containment
integrity.

O~b ective

To assure the integrity of the
primary and secondary
containment systems.

O~e ective

To verify the integrity of" the,
primary and secondary
containment.

S ecification

A. Primar Containment A. Primar Containment

l. At any time that the
irradiated fuel'is in the
reactor vessel, and the
nuclear system is pressurized
above atmospheric pressure
or work is being done which
has the potential to drain
the vessel, the pressure
suppression pool water level
and temperature shall be
maintained within the
following limits.

a. Minimum water level =
—,6.25" (differential
pressure control >0 psid)
-7.25" (0 psid differen-
t'ial pressure control)

1. Pressure Su ression
Chamber

a. The suppression
chamber water level
be checked once per
day. Whenever heat
is added to the,

'suppression pool by
testing of the ECCS
or relief valves the
pool temperature

shall'e

continually
monitored and shall be
observed and logged
every 5 minutes
until the heat
addition is
terminated.

b. Maximum water level
1 II

I
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.A. primer Containment

3.7.A.l (Cont'd)

c. With the suppression pool
water temperature > 95'F
initiate pool cooling and
restore the temperature
to < 95'F. within
24 hours or be in at
least Hot Shutdown
within the next 6 hours
and in Cold Shutdown
within the following
30 hours.

d.. With the suppression
pool water temperature
> 105'F during testing
of BCCS or relief
valves, stop all
testing, initiate pool
cooling and follow the
action in Specification
3.7.A.l.c above.

e. With the suppression
pool water temperature
> 120'P following
reactor isolation,
depressurize to
< 200 psig at normal
cooldown rates.

f. With the suppression
pool water: temperature
> 110'F during startup
or power operation the
reactor shall be
scrammed.

BPN
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3.7/4.7 CONTAINMBNT SYSTEMS

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIRBMBNTS

3.7.A. Primar Containment 4.7.A. Prlmar Containment

2.a. Primary containment
integrity shall be
maintained at all times
when the reactor is critical
or when the reactor water

- temperature is above 212'P
and fuel ls in the reactor
vessel except while
performing "open vessel"
physics tests at power
levels not to exceed
5 m(t).

b. Primary containment
integrity is confi'rmed lf
the maximum allowable
integrated leakage rate,
La, does not exceed the
equivalent of 2 percent of
the primary containment
volume per 24 hours at the
49.6 psig design basis
accident pressure, Pa.

c. If N2 makeup to the primary
containment averaged over
24 hours (corrected for
pressure, temperature, and
venting operations) exceeds
542 SCFH, it must be reduced
to < 542 SCPH within 8 hours
or the reactor shall be
placed in Hot Shutdown
within the next 16 hours.

2. Inte rated Leak Rate Testin

Primary containment nitrogen
consumption shall be
monitored to determine the
average daily nitrogen
consumption for the last.
24 hours. Excessive leakage
is indicated by a N2
consumption rate of > 2% of
the primary containment free
volume per 24 hours
(corrected for drywell
temperature, pressure, and
venting operations) at
49.6 psig. Corrected to
normal drywell operating
pressure of 1.1 psig, this
value is 542 SCFH. If this
value is, exceeded, the
action specified in
3.7.A.2.C shall be taken.

The containment leakage rates
shall be demonstrated "at the
following test schedule and
shall be determined in
conformance with the criteria
specified in Appendix J to
10 CPR 50 using the methods
and provlslOns of ANSI N45.4
(1972).

a. Three type A tests
(overall integrated
containment leakage rate)
shall be conducted at.
40 + 10-month intervals
during shutdown at either
Pa, 49.6 psig, or at
Pt, 25 psig, during
each 10-year plant
inservice inspection.

BPN
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3.7/4.7 CONTAINM SYSTEMS

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REgUIREMENTS

4.7.A. Primar Containment

4.7.A.2. (Cont'd)

b. If any periodic
type A test fails to meet
either 0.75 La or 0.75
Lt the test schedule
for subsequent type A
tests shall be reviewed
and approved by the
Commission.

If two consecutive type A
tests fail to meet either
0 5La or 0.75 Ltd a
type A test shall be
performed at least every
18 months until two
,consecutive type A tests
meet either 0.75 La or
0.75Lt, at which time
the above test'chedule
may be resumed.

c ~ l. Test duration shall
be at least 8 hours.

2. A 4-hour
stabilization period
will be required and
the containment
atmosphere will be
considered stabilized
when the change in
weighted aver'age air
temperature averaged
over an hour does not
deviate by more than
0.5 R/hour from the
average rate of
change of temperature
measured from the
previous 4 hours.

BFN
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I'.7I4.7CONTAINMENT SVSTEMS

LIMITING CONDITlONS FOR 'OPERATION SURVEII LANCE REQUIREMENTS

4.7.A. Primar Containment

4.7.A.2. (Cont'd)

d. l. At least 20 sets of data
points at approximately
equal time intervals and in
no case at intervals
greater than one hour shall
be provided for proper
statistical analysis.

2. The figure of merit for the „
instrumentation system
shall never exceed
0.25 La.

e. The test shall not be
concluded with an increasing
calculated leak rate.

f. The accuracy of each type A
test shall be verified by a
supplemental test which:

h

1. Confirms the accuracy of
the test by verifying that
the difference between the
supplemental data and the
type A test data is within
0.25 La or 0.25 Lt.

2. Has duration sufficient to
establish accurately the
change in leakage rate
between the type A test and
the supplemental test.

3. Requires the quantity of
gas in)ected into the
containment or bled from
the containment during the
supplemental test to be
equivalent to at least
25 percent of the total
measured leakage at Pa
(49.6 psig), or pt
(25 psig).

BFN'nit 2
3.7/4.7-5



3.7/4.7 CONTAINM SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primar Containment

4.7.A.2. (Cont'd)

g. Local leak rate tests (LLRTs)
shall be performed on the
primary containment testable
penetrations and isolation
valves, which are not part of
a water-sealed system, at not
less than 49.6 psig (except
for the main steam isolation
valves, see 4.7.A.2.i) and not
less than 54.6 psig for
water-sealed valves each
operating cycle. Bolted
double-gasketed seals shall be
tested whenever the seal is
closed after being opened and
at least once per operating
cycle. Acceptable methods of
testing are halide gas
detection, soap bubbles,
pressure decay,
hydrostatically pressurized
fluid flow or equivalent.

The personnel air lock shall
be tested at 6-month intervals
at an internal pressure of not
less than 49.6 psig. In
addition, if the personnel air
lock is opened during periods
when containment integrity is
not required, a test at the
end of such a period will be
conducted at not less than
49.6 psig. If the personnel
air lock is opened during a
period when containment
integrity is required,' test
at ) 2.5 psig shall be
conducted within 3 days after
being opened. If the air lock
is opened more frequently than
once every 3 days; the air
lock shall be tested at least
once every 3 days during the
period of frequent openings.

BPN
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3.7/4.7 CONTAINMBNT SYSTEMS

LIMITIHG CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.7.A. Primar Containment

4.7.A.2.g (Cont'd)

'The total leakage from all
.penetrations and isoldtidn
valves shall not exceed
60 percent of La per~;"

„ 24 hours. Leakage from
containment isolation'valves
that terminate below
suppression pool water level
may be excluded from the
total leakage provided a
sufficient fluid inventory is
available to ensure the
sealing function for at least
30 days at a pressure of
54.6 psig. Leakage from
containment isolation valves
that are in closed-loop,
seismic class I lines that
will be water sealed during a
DBA will be measured but will
be excluded when computing
the total leakage.
Penetrations and isolation
valves are identified as
follows:

(l) Testable penetrations
with double 0-ring seals
— Table 3.7.B,

(2) Testable penetrations
with testable bellows-
Table 3.7.C,

(3) Isolation valves without
fluid seal — Table 3.7.D,

(4) Testable electrical
penetrations-
Table 3.7.H, and

(5) Isolation valves sealed
with fluid—
Tables 3.7.8, and 3.7.F.

BFN
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3.7/4'.7 CONTAINMENT SYSTENS

LIMITIMGCONDITIONS FOR OPERATION SURVEILLANCE REQUIRBHBNTS

4.7.A. Primar Containment

4.7.A.2. (Cont'd)

h. (1) If at any time it is
determined that the
criterion of
4.7.A.2.g is
exceeded, repairs
shall be initiated
immediately.

(2) If conformance to
the criterion of
4.7.A.2.g is not
demonstrated within
48 hours following
detection of
excessive local
leakage, the reactor
shall be shut down
and depressurized
until repairs are
effected and the
local leakage meets
the acceptance
criterion as
demonstrated by
retest.

i. The main steamline
isolation valves shall
be tested at a pressure
of 25 psig for leakage
during each refueling
outage. If the leakage
rate of 11.5 scf/hr for
any one main steamline
isolation valve is
exceeded, repairs and
retest shall be
performed to correct the
condition.

BFM
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITIMGCONDITIONS POR OPERATION SURVEIl LANCE REQUIREMENTS

4.7.A. Primar Containment

4.7.A.2. (Cont'd)

Continuous Leak Rate
Monitor

Shen the primary
containment is inerted
the containment shall be
continuously monitored
for gross leakage by
review of the inerting
system makeup
requirements. This
monitoring system may be
taken out of service for
maintenance but shall be
returned to service as
soon as practicable.

k. Dr ell and Torus
Surfaces

The interior surfaces of
the drywell and torus
above the level one foot
below the normal water
line and outside
surfaces of the torus
below the water line
shall be visually
inspected each operating
cycle for deterioration
and any signs of
structural damage with
particular attention to
piping connections and
supports and for signs.
of distress or
displacement.
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION

3.7.A Primar Containment

SURVEILLANCE REQUIREMENTS

4.7.A Primar Containment

3. Pressure Su ression Chamber—
Reactor Buildin Vacuum Breakers

3. Pressure Su ression Chamber-
Reactor Buildin Vacuum Breakers

a Except as specified in
3.7.A.3.b below, two pressure
suppression chamber-reactor
building vacuum breakers shall
be OPERABLE at all times when
primary containment integrity
is required. The setpoint
of the differential pressure
instrumentation which actuates
the pressure suppression
chamber-reactor building
vacuum breakers shall be
0.5 psid.

a. The pressure suppression
chamber-reactor building
vacuum breakers shall be
exercised and the associated
instrumentation including
setpoint shall be functionally,
tested for proper operation
each three months.

b. From and after the date
that one of the pressure
suppression chamber-reactor
building vacuum breakers is
made or found to be INOPERABLE
for any reason, reactor
operation is permissible only
during the succeeding seven
days, provided that the
repair procedure does not
violate primary containment
integrity.

b. A visual examination and
determination that the
force required to open each
vacuum breaker (check valve)
does not exceed 0 ' psid
will be made each refueling
outage.

Dr ell-Pressure Su ression 4. Dr ell-Pressure Su ression
Chamber Vacuum Breakers Chamber Vacuum Breakers

When primary containment is
required, all drywell-
suppression chamber vacuum
breakers shall be OPERABLE
and positioned in the fully

.,closed position (except
during testing) except as
specified in 3.7.A.4.b and
3.7.A.4.c., below.

a. Each drywell-suppression
chamber'vacuum breaker
shall be exercised through
an opening-closing cycle
every month.

b. One drywell-suppression
chamber vacuum breaker may
be nonfully closed so long

b. When it is determined that
two vacuum breakers are
INOPERABLE for opening at a

BFN
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.A Primer Containment 4.7.A Primar Containment

3.7.A.4.b (Cont'd) 4.7.A.4.b (Cont'd)

as it is determined to be not
more than 3'pen as indicated
by the position lights.

time when operability is
required all other vacuum
breaker valves shall be
exercised immediately and every
15 days thereafter until the
INOPERABLE valve has been
returned to normal service.

c. Two drywell-suppression
chamber vacuum breakers
may be determined to be
INOPERABLE for opening.

c ~ Once each operating cycle
each vacuum breaker valve
shall be inspected for.
proper operation of the
valve and limit switches.

d. If Specifications.3.7.A.4.a,
.b, or .c cannot be met, the
unit shall be placed in a
Cold Shutdown condition in
an orderly manner within
24 hours.

A leak test of the drywell
to suppression chamber
structure shall be conducted
during each operating cycle.
Acceptable leak rate is
0.14 lb/sec of primary
containment atmosphere with
1 psi differential.

5. Ox en Concentration 5. Ox en Concentration

a ~ After completion of the fire-
related startup retesting program,
containment atmosphere shall be
reduced to less than 4% oxygen
with nitrogen gas during reactor
power operation with reactor
coolant pressure above 100 psig,
except as specified'n 3.7.A.5.b.

a ~ The primary containment
oxygen concentration shall
be measured and recorded
daily. The oxygen
measurement shall be ad)usted
to account for the uncertainty
of the method used by adding
a predetermined error function.

b. Within the 24-hour period
subsequent to placing the reactor
in the RUN mode following a shut-
down', the containment atmosphere
oxygen concentration shall be
reduced to less than 4'4 by volume
and maintained in this condition.
Deinerting may commence 24 hours
prior to a shutdown.

b. The methods used to,measure
the primary containment
oxygen concentration shall
be calibrated once every
refueling cycle.

c
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.A. Primar Containment 4.7.A. Primar Containment

6. Dr ell-Su ression Chamber
Differential Pressure

6. Dr ell-Su ression Chamber
Differential Pressure

a. Differential pressure between
the drywell and suppression
chamber shall be maintained
at equal to or greater than
1.1 psid except as specified
in (1) and (2) below:

a. The pressure differential
between the drywell and
suppression chamber shall
be recorded at least once
each shift.

(1) This differential shall
be established within
24 hours of achieving
operating temperature
and pressure. The
differential pressure
may be reduced to less"
than 1.1 psid 24 hours
prior to a scheduled
shutdown.

(2) This differential may
be decreased to less
than 1.1 psid for a
maximum of four hours
during required
operability testing of
the HPCI system, RCIC
system and the drywell-
pressure suppression
chamber vacuum breakers.

b. If the differential pressure
of Specification 3.7.A.6.a
cannot be maintained and the
diff'erential pressure cannot
be restored within the
subsequent six-hour period,

~ an orderly shutdown shall be
initiated and the reactor
shall be in the Cold Shutdown
condition within 24 hours.
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.B. Standb Gas Treatment S stem

1. Bxcept as specified in
specification 3.7.8.3 below,
all three trains of the
standby gas treatment system
shall be OPBRABLB at all
times when secondary
containment integrity is
required.

4.7.B. Standb Gas Treatment
8~stem

l. At least once per year,
the following conditions
shall be demonstrated.

a. Pressure drop across
the combined HBPA
filters and charcoal
adsorber banks is less
than 6 inches of water
at a flow of 9000 cfm
(+ iot)'.,

b. The inlet heaters on
each circuit are
tested in accordance
with ANSI N510-1975,
and are capable of an
output of at least
40 kW.

c. Air distribution is
uniform within 20t
across HBPA filters
and charcoal
adsorbers.
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

'.7.B. Standb Gas Treatment S stem 4.7.B. Standb Gas Treatment S stem

2. a. The, results of the in-place
cold DOP and halogenated
hydrocarbon tests at > 10%
design flow on HBPA filters
and charcoal adsorber banks
shall show >99% DOP removal
and >99t halogenated
hydrocarbon removal when
tested in accordance with
ANSI N510-1975.

2 ~ a ~ The tests and sample
analysis of
Specification 3.7.B.2
shall be performed at
least once per
operating cycle or
once, every 18 months
whichever occurs
first for standby
service or after every
720 hours of system
operation and following
significant painting,
fire or chemical release
in any ventilation zone
communicating with the
system.

b. The results of laboratory
carbon sample analysis
shall show >90%, radioactive
methyl iodide removal when
tested in accordance with
ANSI N510-1975 (130 C,
95% R.H.).

b. Cold DOP testing shall
be performed after
each complete or partial
replacement of the HEPAfilter bank or after any
structural maintenance
on the system housing.

c. System shall be shown to
operate within +10't design
flow.

c ~ Halogenated hydrocarbon
testing shall be
performed after each
complete or partial
replacement of the
charcoal adsorber bank
or after any structural
maintenance on the
system housing.

BFN
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3.7/4.7 CONTAINMENT SYSTEMS

CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.8. Standb Gas Treatment S stem 4.7.8. Standb Gas Treatment
~Ss

tern

4.7.B.2 (Cont'd)

d. Bach train shall be
operated a tota1 ok 6t
least 10 hours every
month.

e. Test sealing of gaskets
for housing doors shall
be performed utilizing
chemical smoke
generators during each
test performed for
compliance with
Specification 4.7.B.2.a
and Specification
3.7.B.2.a.

3. From and after the date
that one train of the
standby gas treatment
system is made or found
to be INOPERABLB for any
reason, reactor operation
and fuel handling is
permissible only during the
succeeding 7 days unless
such circuit is sooner made
OPERABLE, provided that
during such 7 days all active
components of the other two
standby gas treatment trains
shall be oPERABLE;

3 0 a ~

b.

c ~

Once per operating cycle
automatic initiation of
each branch of the
standby gas treatment
system shall be
demonstrated from each
unit's controls.

At least once per year
manual operability of
the bypass valve for
filter cooling shall be
demonstrated.

When one train of the
standby gas treatment
system becomes
INOPBRABLB the other
two trains shall be
demonstrated to be
OPBRABLB within,2 hours
and daily thereafter.

4. If these conditions cannot
be met, the reactor shall be
placed in a condition for
which the standby gas treatment
system is not required.

BFN
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.C. Secondar Containment 4.7.C. Seconder Containment

1. Secondary containment integrity
shall be maintained in the
reactor zone at all times
except as specified in
3.7.C.2.

Secondary containment
surveillance shall be
performed as indicated
below'.

a. Secondary containment
capability to maintain
1/4 inch of water
vacuum under calm wind
(< 5 mph) conditions
with a system leakage
rate of not more than
12,000 cfm, shall be
demonstrated at each
refueling outage prior
to refueling.

2. If reactor zone secondary
containment integrity cannot
be maintained the following
conditions shall be met:

a. The reactor shall be made
subcritical and Specification
'3."3.A shall be met.

b. The reactor shall be cooled
down below 212'F and the
reactor coolant system
vented.

c. Fuel movement shall not be
permitted in the reactor zone.

4

d. Primary containment integrity
maintained.

2. After a secondary
containment violation is
determined the standby gas
treatment system will be
operated immediately after
the affected zones are
isolated from the remainder
of the secondary
containment to confirm its
ability to maintain the
remainder of the secondary
containment at 1/4-inch
of water negative pressure
under calm wind conditions.

3. Secondary containment integrity
shall be maintained in the
refueling zone, except as
specified in 3.7.C.4.

BFN
Unit 2
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3.7/4.7 CONTAINMENT SYSTEMS

LIHITIHG CONDITIONS FOR OPERATION SURVEIl LANCE REQUIREMENTS

3.7.C. Secondar Containment

4. If refueling zone secondary
containment cannot be
maintained the following
conditions shall be met:

a. Handling of spent fuel and
.'ll

operations over spent
fuel pools and open reactor
wells containing fuel'shall
be prohibited. ~

b. The standby gas treatment
system suction to the
refueling zone will be
blocked except for a
controlled leakage'area
sized to assure the
achieving of a vacuum of
at least 1/4-inch of water
and not over 3 inches of
water in all three reactor
zones.

D. P im atio Valves D. Primar Containment Isolation Valves

1. During reactor power operation,
all isolation valves listed in
Table 3.7.A and all reactor
coolant system instrument line
flow check valves shall be
OPERABLE except as "specified
in 3.7.D.2.

1. The primary containment
isolation valves
surveillance shall be
performed as follows:

a. At'east once per
operating cycle the
OPERABLE isolation valves
that are power operated and
automatically initiated
shall be tested for
simulated automatic
initiation and closure
times.

b. At least once per quarter:

BPN
Unit 2
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(1) All normally open
power-operated
isolation valves
(except for the main
steam line
power-operated
isolation valves)
shall be fully closed
and reopened.



3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.D. Primar Containment Isolation
Valves

4.7.D. Primar Containment Isolation
Valves

4.7.D.1.'b (Cont'd)

(2) . With the reactor power
less than 75'4, trip main
steam isolation valves
individually and verify
closure time.

c. At least twice per week the
main steam line power-operated
isolation valves shall be
exercised one at a time by
partial closure and subsequent
reopening.

d. At least once per„ operating
cycle the operability of the
reactor coolant system
instrument line flow check
valves shall be verified.

2. In the event any isolation valve
specified in Table 3.7.A becomes
INOPERABLE, reactor power
operation may continue provided
at least one valve in each line
having an INOPERABLE valve is in
the mode corresponding to the
isolated condition.

2. Whenever an isolation valve
listed in Table 3.7.A is
INOPERABLE, the position of at
least one other valve in each
line having an INOPERABLE valve
shall be recorded daily.

3. If Specification 3.7.D.l and
3.7.D.2 cannot be met, an
orderly shutdown shall be
initiated and the reactor shall
be in the Cold Shutdown condition
within 24 hours.

BFN ~
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.B. Control Room Emer enc Ventilation 4.7.B Control Room Emer enc
Ventilation

l. Except as specified in
Specification 3.7.B.3 below,
both control room emergency
pressurization systems
shall be OPBRABLB at. all
times when any reactor
vessel contains irradiated
fuel.

l. At least once per operating
cycle, not to exceed
18 months, the pressUre drop
across the combined HEPA
filters and charcoal adsorber
banks shall be demonstrated to
to be less than 6 inches of
water at system design flow
rate (+ 10't).

2. a. The results of the in-place
cold DOP and halogenated
hydrocarbon tests at design
flows on HBPA filters and
charcoal adsorber banks
shall show >99%, DOP removal
and >99't halogenated
hydrocarbon removal when
tested in accordance with
ANSI N510-1975.

2. a. The tests and sample
analysis of Specification
3.7.B.2 shall be performed
at least once per operating
cycle or once every
18 months, whichever occursfirst for standby service
or after every 720 hours of
system operation and
following significant
painting, fire, or chemical
release in any ventilation
zone communicating with the
system.

b. The results of laboratory
carbon sample analysis shall
show >90't radioactive methyl
iodide removal at a velocity
when tested in accordance
with ANSI N510-1975
(130 C, 95't R.H.).

c. System flow rate shall be
shown to be within +10%
design flow when tested in
accordance with ANSI
N510-1975.

,b.

ce

Cold DOP testing shall be
performed after each
complete or partial
replacement of the HEPAfilter bank or after any
structural maintenance on
the system housing.

Halogenated hydrocarbon
testing shall be per'formed
after each complete or
partial replacement of the
charcoal adsorber bank or
after any structural
maintenance on the system,
housing.

d. Bach circuit shall be
operated at least 10 hours
every month.

BFN
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.E. Control Room Emer enc
Ventilation

4.7.E. Control Room Emer enc
Ventilation

3. From and after the date that
one of the control room
emergency pressurization
systems is made or found to
be INOPERABLE for any reason,
reactor operation or refueling
operations is permissible only
during the succeeding 7 days
unless such circuit is sooner
made OPERABLE.

3. At least once per operating
cycle not to exceed 18 months,
automatic initiation of the
control room emergency
pressurization system shall be
demonstrated.

4. If these conditions cannot be
met, reactor shutdown shall be
initiated and all reactors
shall be in Cold Shutdown
within 24 hours for reactor
operations and refueling
operations shall be terminated
within 2 hours.

4. During the simulated automatic
actuation test of this system
(see Table 4.2.G), it shall be
verified 'that the following
dampers operate as indicated:

Close: FCO-150 B, D, E, and F
Open: FCO-151

FCO-152

BFN
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.F. Primar Containment Pur e
~sstem

1. The primary containment shall
be normally vented and purged
through the primary containment
purge system. The standby gas
treatment system may be used
when primary containment purge
system is INOPERABLE.

4 '.F. Primar Containment Pur e
system

1 ~ At least once per operating
cycle, not to exceed 18 months,
the pressure drop across the
combined HEPA filters phd
charcoal adsorber banks shall
be demonstrated to be less than
8.5 inches of water at system
design flow rate (+ 10%).

2. a. The results of the in-place
cold DOP and halogenated
hydrocarbon tests at design
flows on HEPA filters and
charcoal adsorber banks shall
show >99% DOP removal and
>99% halogenated hydrocarbon
removal when tested in
accordance with
ANSI N510-1975.

2. a. The tests and sample
analysis of Specification-
3.7.F.2 shall be performed
at least once per operating
cycle or once every
18 months, whichever occurs
first or after 720 hours
of system operation and
following significant
painting, fire, or chemical
release in any ventilation
zone communicating, with
the system.

b. The results of laboratory
,carbon sample analysis
shall show >85% radioactive
methyl iodide removal when
tested in accordance with
ANSI N510-1975
(130 C 95% R.H ~ ).

b. Cold DOP testing shall be
performed after each
complete or partial

'eplacementof the HEPA ~

filter bank or after any
structural maintenance on
the system housing.

c. System flow rate shall be
shown to be within +10% of
design flow when tested in
aCcordance with ANSI N510-
1975.

c. Halogenated hydrocarbon
testing shall be performed
after each complete or
partial replacement of the
charcoal adsorber bank or
after any structural
maintenance on the system
housing.

BFN
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3.7/4.7 CONTAI SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RBQUIRBKBPZS

- 3.7.G. Containment Atmos here
Dilution S stem CAD

4.7.G. Containment Atmos here
Dilution S stem CAD

1. The Containment Atmosphere
Dilution (CAD) System shall
be OPERABLE with:

1. S stem 0 erabilit

a. Two independent
systems capable of
supplying nitrogen
to the drywell and
torus.

a. At least once
per month cycle
each solenoid
operated air/
nitrogen valve
through at least
one complete cycle
of full travel and
verify that each
manual valve in the
flow path is open.

b. A minimum supply of
- 2,500 gallons of

liquid„nitrogen per
system.

b. Verify that the CAD
System contains a
minimum supply of
2,500 gallons of
liquid nitrogen
twice per week.

2.. The Containment Atmosphere
Dilution (CAD) System shall
be OPERABLE whenever the
reactor mode switch is in
the "RUN" position.

3. If one system is INOPERABLE,
the reactor may remain in
operation for a period of
30 days provided all active
components in the other system
are OPERABLE.

BFN
Unit 2

3.7/5.7-22



3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.G. Containment Atmos here
Dilution S stem CAD

If Specifications 3;7.G.l
and 3.7.G.2, or 3. I.G.3
cannot be met,=an orderly
shutdown shall be
initiated and the re'actor
shall be in the Cold
Shutdown condition within
24 hours.

5. Primary containment
pressure shall be limited
to a maximum of 30 psig
during repressurization
following a loss of
coolant accident.

BFN
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3.7/4.7 CONTAINMENT SXSTBMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.7.H. Containment Atmos here
Monitorin CAM S stem
H~~anal zar

l.. Whenever the reactor is
not in Cold Shutdown, two
independent gas analyzer
systems shall be OPERABLE
for monitoring the drywell
and the torus.

4.7.H. Containment Atmos here
Monitorin CAM S stem-
H~ ~anal zar

l. Each hydrogen analyzer
system shall be
demonstrated OPERABLE at
least once per quarter
by performing a CHANNEL
CALIBRATION using
standard gas samples
containing a nominal
eight-volume-percent
hydrogen balance
nitrogen.

2. With one hydrogen analyzer
INOPERABLE, restore at
least two hydrogen
analyzers to OPERABLE
status within 30 days or
be in at least Hot Shutdown
within the next 24 hours.

2. Each hydrogen analyzer
system shall be
demonstrated OPERABLE

by performing a CHANNEL
FUNCTIONAL TEST
monthly.

3. With no, hydrogen analyzer
OPERABLE the reactor shall
be in Hot Shutdown within
24 hours.

BFN
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TABLE 3.7.A
PRIHARY CONTAINHENT ISOLATION VALVES

lv

Number of Power
Operated Valves

Za)Hb3C(( ~~r~
Haximum

Operating
T~n~~~

Normal
EazUJm

Action on
Initiating

Hain steaml inc isolation valves
(FCV-1-14 ~ 26, 37, 8, 51; 1-15,
27, 38, 8 52)

Hain steamline drain isolation
valves (FCV-1-55 & 1-56)

Reactor Water sample line
isolation valves

2 , RHRS shutdown cooling supply
isolation valves (FCV-74-48 & 47)

RHRS - LPCI to reactor (FCV-74-53 & 67)

RHRS flush and drain vent to suppression
chamber (FCV-74-102, 103, 119, 8, 120)

2

3 < T < 5 0

15

40

30

20

SC

SC

SC

SC

Suppression Chamber Brain (FCV-75-57, 58)

Orywell equipment drain discharge
isolation valves (FCV-77-15A 8, 15B)

IS

15

0% '0

0

Orywell floor drain discharge isolation
valves (FCV-77-2A 8, 2B) 2 15 0 GC

"These valves isolate only on reactor vessel low low water level (470") and main steam line high radiation of
Group 1 isolations.

*."These valves are normally open when the pressure suppression head tank is aligned to serve the RHR and CS
discharge piping and closed when the condensate head tank is used to serve the RHR and CS discharge piping.
(See Specification 3.5.H)
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Reactor water cleanup system supply
isolation valves FCV-69-1, 8, 2

FCV 73-81 {Bypass around FCV 73-3)

NPCIS steamline isolation valves
FCV-73-2 & 3

RCICS steamline isolation valves
FCV-71-2 & 3

TABLE 3.7.A (Continued)

Number of Power
Operated Valves

Zahau( QuI)U)BED

Haximun
Operating Normal

Ea~n

30

10 "

20

15

Action on
Initiating

Sisanl

Orywell nitrogen purge inlet isolation
valves (FCV-76-18)

Suppression chamber nitrogen purge
inlet isolation valves (FCV-76-19)

Orywell Hain Exhaust isolation
valves (FCV-64-29 and 30)

Suppression chamber main exhaust
isolation valves (FCV-64-32 and 33)

Orywell/Suppression Chamber purge
inlet (FCV-64-17)

Orywell Atmosphere purge inlet
(FCV-64-18)

2.5

2.5

2.5

2.5

SC

SC

SC

SC

SC

SC
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TABLE 3.7.A (Continued)

Number of Power
Operated Valves

Zahmd QN)JU)BIZ

Haxinxrn
Operating Normal

Qm~XJ. Ra~ia
Action on
Initiating

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

Torus Oxygen Sample Line Valves
Analyzer A (FSV-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) =

Torus Oxygen Sample Line Valves-
Analyzer 8 (FSV-76-63, 64)

Drywell Hydrogen Sample Line=Valves--
Analyzer 8 (FSV-76-59, 60)

Orywell Oxygen Sample Line Valves-
Analyzer 8 (FSV-76-61, 62)

NA

NA

NA

,HA

NA

NA

Note 1

Note 1

Note 1

Note 1

Mote 1

Note 1

Note 1

Note 1

SC

SC

SC

SC

SC

SC

SC

SC

Sample Return Valves-
Analyzer B (FSV-76-67, 68) 2 NA 0

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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Suppression Chamber purge inlet
(FCV-64-'l9)

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

TABLE 3.7.A (Continued)

Number of Power
Operated Valves

ZntuuLCd QuUK) Zi(

Kaximm
Operating Normal

mimi~~

2.5

Action on
Initiating

SC

SC

7

Orywell 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 "8"
(FCV-32-62, 63)

RCIC Steamline Drain (FCV-71-6A, 6B)

RCIC Condensate Pump Drain
(FCV-71-7A, 78)

HPCI Kotwell pump discharge isolation
valves (FCV-73-17A, 178)

KPCI steamline drain (FCV-73-6A, -6B)

TIP Guide Tubes (5)

15

1 per guide NA
tube

C

SC

SC

GC
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i i n

Standby liquid control system
check valves CV 63-526 8, 525

Feedwater check valves
CV-3-558, 572, 554 8 568

Control rod hydraulic return
check valves CV-85-576 8 573

RHRS - LPCI to reactor check
valves CV-74-54 8, 68

6 CAD System Torus/Orywell Exhaust
to Standby Gas Treatment
(FCV-84-19, 20)

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

Core Spray Discharge to Reactor
Check Valves FCV-75-26, 54

6 Orywell P air compressor suction
valve (FCV-64-139)

6 Drywell P air compressor discharge
valve (FCV-64-140)

Drywell CAN suction valves
(FCV-90-254A and 254B)

Orywell CAN discharge valves—
(FCV-90-257A and 257B)

Orywell CAN suction valve
(FCV-90-255)

TABLE 3.7.A (Continued)

Number of Power
lv

Znnu)8L(( ~urer
Haximum

Operating

NA

NA

NA

10

NA

10

10

10

10

10

Normal

C

Action on
Initiating

SiathQ

Process

Process

Process

Process

SC

SC

Process

SC

SC

GC
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NOTES FOR TABLE 3.7.A

Key: 0
C =

SC =

GC ~

Open
Closed
Stays Closed
Goes Closed

Note: Isolation groupings are as follows:

Group 1: The valves in Group 1 are actuated by any one of the folloWihg
condi'tions:

1. Reactor Vessel Low Water Level (378")
2. Main Steamline High Radiation
3. Main Steamline High Flow
4. Main Steamline Space High Temperature
5. Main Steamline Low Pressure

Group 2: The valves in Group 2 are actuated by any of the following
conditions:

1. Reactor Vessel Low Water Level (538")
2. High Drywell Pressure

Group 3: The valves in Group 3 are actuated by any of the following
conditions:

1. Reactor Low Water Level (538")
2. Reactor Water Cleanup System High Temperature
3. Reactor Water Cleanup System High Drain Temp'erature

Group

,
Group

4 ~

5 ~

The valves in Group 4 are actuated by any of the following
conditions:

1. HPCI Steamline. Space High Temperature
2. HPCI Steamline High Flow
3. HPCI Steamline Low Pressure

The valves in Group 5 are actuated by any of the following,condition:

1. RCIC Steamline Space High Temperature
2. RCIC Steamline High Flow
3. RCIC Steamline Low Pressure

Group 6: The valves in Group 6 are actuated by any of the following
conditions:

1. Reactor Vessel Low Water Level (538")
2. High Drywell Pressure
3. Reactor Building Ventilation High Radiation

Unit 2
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Group 7: The valves in Group 7 are'utomatically actuated by'nly the
following condition:

Group 8:

1. The respective turbine steam supply valve not fully closed.

The valves in Group 8 are automatically actuated',by only the
following conditions:

1. High Drywell Pressure
2. Reactor Vessel Low Water Level (538")

BFN
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TABLE 3.7.B
TESTABLE PENETRATIONS WITH DOUBLE 0-RING SEALS

Penetration No. Identification

X-1A
X-1B
X-4
X-6"
X-25
X-25
X-25
X-25
X-26
X-26
X-35A
X-35B
X-35C
X-35D
X-35E
X-35F
X-35G
X-47
X-200A
X-200B
X-200B
X-200B
X-200B
X-200B
X-200B
X-200B
X-200B
X-200B
X-200B
X-205
X-205
X-205
X-205
X-205
X-205
X-223
X"231
X-231

Equipment Hatch
Equipment Hatch
Head Access, Drywell
CRD Rem'oval'atch
Flange on 64-18
Flange on 64-19
Flange on 84-8A
Flange on 84-8D
Flange on 64-31
Flange on 64-34
TIP Drive
TIP Drive
TIP Drive
TIP Drive
TIP Drive
TIP In'dexer Purge
Spare
Power Operation Test
Suppression Chamber A
Suppression Chamber A
Drywell Head
Shear Lub No. 1

Shear Lub No. 2
'hear Lub No. 3
Shear Lub No. 4
Shear Lub No. 5
Shear Lub No. 6
Shear Lub No. 7
Shear Lub No. 8
Flange on 64-20
Flange on 64-21
Flange on 84-8B
Flange on 84 8C
Flange on 76-18
Flange on 76-19
Suppression Ch'amber A
Flange on 64-29
Flange on 64-32

ccess Hatch
ccess Hatch

ccess Hatch

BFN
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TABLE 3.7.C
TESTABLE PENETRATIONS WITH TESTABLE BEl LOWS

X-7A

X-7B

X-7C

X-7D

X-8

X-9A

X-9B

X-10

Primary Steamline

Primary Steamline

Primary Steamline

Primary Steamline

Primary Steamline Drain

Feedwater Line

Feedwater Line

Steamline to RCIC Turbine

X-ll — Steamline to HPCI Turbine

X-12 — RHR Shutdown Supply Line

X-13A - RHR Return Line

X-13B - RHR Return Line

X-14 — Reactor Water Cleanup Line

X-16A — Core Spray Line

X-16B — Core Spray Line

X-17 - Blank

BFN
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TABLE 3.7 AD

AIR TESTED ISOLATION VALVES

Valve Valve Identification

1-14
1-15
1-26
1-27
1-37
1-38
1-51
1-52
1-55
1-56
2-1192
2-1383
3-554
3-558
3-568
3"572
32-62
32-63
32-336
32-2163
33-1070
33-785
43-13
43-14
63-525
63-526
64-17

64-18,.
64-19
64-20
64-c.v.
64-21
64-c.v.
64-29
64-30
64-32
64-33
64-31
64-34

64-139
64-140

Main
Steam'ain

Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam
Main Steam
Hain Steam Drain
Hain Steam Drain
Service Water
Service Water
Feedwater
Feedwater
Feedwater
Feedwater
Drywall Compressor Suction
Drywell Compressor Suction
Drywell Compressor Return
Drywell Compressor Return
Service Air
Service Air
Reactor Water Sample Lines
Reactor Water Sample Lines
Standby Liquid Control Discharge
Standby Liquid Control Discharge
Drywell and Suppression Chamber Air

Purge Inlet
Drywell Air Purge Inlet
Suppression Chamber Air Purge Inlet
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Suppression Chamber Vacuum Relief
Drywell Main Exhaust
Drywell Main Exhaust
Suppression Chamber Main Exhaust
Suppression Chamber Main Exhaust
Drywell Exhaust to Standby Gas Treatment
Suppression Chamber to Standby Gas

Treatment
Drywell Pressurization, Compressor Suction
Drywell Pressurization, Compressor

Discharge

BFN
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TABLE 3.7.D (Continued)

Valve Valve Identification

68-508
68-523
68-550
68"555
69-1
69-2
69-579
71-2
71-3
71-39
71-40
73-2
73-3
73-44
73-45
73-81
74-47
74-48
74-661
74-662
76-17
76-18
76-19
76-24
76-49.
76-50
76-51
76-52
76-53
76-54
76-55
76-56
76-57
76"58
76-59
76-60
76-61
76-62 .

76-63
76-64
76"65
76-66
76-67
76-68
77-2A
77-2B
77-15A
77-15B

CRD to RC Pump Seals
CRD to RC Pump Seals
CRD to RC Pump Seals
CRD to RC Pump Seals
RWCU Supply
RWCU Supply
RWCU Return
RCIC Steam Supply
RCIC Steam Supply
RCIC Pump

Discharge'CIC

Pump Discharge
RCIC Steam Supply
RCIC Steam Supply
HPCI Pump Discharge
HPCI Pump Discharge
HPCI Steam Supply Bypass
RHR Shutdown Suction
RHR Shutdown Suction
RHR Shutdown Sdction
RHR Shutdown Suction
Drywell/Suppression Chamber Nitrogen Purge
Drywell Nitrogen Purge Inlet
Suppression Chamber Purge Inlet
Drywell/Suppression Chamber Nitrogen Purge
Containment Atmospheric Monitor
Contairurient Atrhospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric'Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Containment Atmospheric Monitor
Drywell Ploordrain Sump
Drywell Floordrain Sump
Drywell Equipment Drai.n Sump
Drywell Equipment Drain Sump
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Valve Valve Identification

84-8A
84-8B
84-8C
84-8D
84-19
84"20
84-600
84-601
84-602
84-603
85-576
90-254A
90-254B
90-255
90-257A
90-257B

Containment Atmospheric Dilution
Containment Atmospheric Dilution
Containment Atmospheric Dilution
Containment Atmospheric Dilution
Containment Atmospheric Dilution
Main Exhaust to Standby Gas Treatment
Main Exhaust to Standby Gas Treatmetlt
Main Exhaust to Standby Gas Treatment
Main Exhaust to Standby Gas Treatment
Main Exhaust to Standby Gas Treatment
CRD Hydraulic Return
Radiation Monitor Suction
Radiation Monitor Suction
Radiation Monitor Suction
Radiation Monitor Discharge
Radiation Monitor Discharge
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TABLE 3.7.E
PRIMARY CONTAINMENT ISOLATION VALVES WHICH TERMINATE

BELOW THE SUPPRESSION POOL WATER LEVEL

Valve Valve Identification
12-738
12-741
43-28A
43-28B
43-29A
43-29B
71-14
71-32
71-580
71-592
73-23
73-24
73-603
73-609
74-722
75-57
75"58

Auxiliary Boiler to RCIC
Auxiliary Boiler to RCIC
RHR Suppression Chamber Sample Lines
RHR Suppression Chamber Sample Libras
RHR Suppression Chamber Sample Lines
RHR Suppression Chamber Sample Lines
RCIC Turbine Exhaust
RCIC Vacuum Pump Discharge
RCIC Turbine Exhaust
RCIC Vacuum Pump Discharge
HPCI Turbine Exhaust
HPCI Turbine Exhaust Drain
HPCI Turbine Exhaust
HPCI Exhaust Drain
RHR
Core Spray to Auxiliary Boiler
Core Spray to Auxiliary Boiler

BPN
Unit 2

3.7/4.7-37



I

0



TABLE 3.7.F
PRIMARX CONTAINMENT ISOLATION VALVES LOCATED IN

WATER SEALED SEISMIC CLASS l LINES

Valve Valve Identification
74-53
74-54
74-57
74-58
74-60
74-61
74-67
74-68
74-71
74-72
74-74
74-75
75-25
75-26
75-53
75-54

RHR LPCI Discharge
RHR
RHR Suppression Chamber
RHR Suppression Chamber
RHR Drywell Spray
RHR Drywell Spray
RHR LPCI Discharge
RHR LPCI Discharge
RHR Suppression Chamber
RHR Suppression Chamber
RHR'Drywell Spray
RHR Drywell Spray
Core Spray Discharge
Core Spray Discharge
Core Spray Discharge
Core Spray Discharge

Spray
Spray

Spray
Spray
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TABLE 3.7.H

TESTABLE ELECTRICAL PENETRATIONS

X-100A

X-100B

X-100C

X-100D

X-100E

X-100F

X-100G

X-101A

X-101B

X-101C

X-101D

X-102

X-103

X-104A

X-104B

X-104C'-104D

X-104E

X-104F

X-105A

X-105B

X-105C,

Indication and Control

Neutron Monitoring

CRD Rod Position Indic.

Recirc. Pump Power

II ll

Thermocouples

CRD Rod Position Indic.

Indication and'Control

CRD Position Indic.

Neutron Monitor

Thermocouples

Indication and Control

Spare (non-testable)

Recirc. Pump Power
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TABLE 3.7.H,(Continued)

X-105D

X-106A

X-106B

X-107A

X-107B

X-108A

X-108B

X-109

X-llOA

X-110B

X-200A-SC

Spare

CRD Rod Position Indic.

Neutron Monitoring

Spare (testable)

Power

CRD Rod Position Indic.
I~ II

Power

CRD Rod Position Indic.

S/RV Test Instrumentation

(Temporary)

X-219 Suppression Chamber Vacuum Breaker
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3.7.A & 4.7.A rimar Containment

The integrity of the primary. containment and operation of the core
standby cooling system in combination, ensure, that the release of
radioactive materials from the containment atmosphere will be restricted
to those leakage paths 'and associated leak rates assumed in the accident
analyses. This restriction,. in con)unctionI with the leakage rate
limitation, will 11mit the"site boundary radiation doses to with1n the
limits of l0 CFR Part 100 during acc1dent conditions.

I>

I'uringinitial core loading and while the low power test program is being .

conducted and ready access to'he reactor vessel is requ1red, there will
be no pressure on the system .thus greatly reducing the chances of a pipe
break. The reactor may be taken critical during this period; however,
restrictive operating procedures vill be in effect to minimize the
probability of an accident occurring.

r

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 accident pressure of 49.6 psig, Pa. As
an added conservatism, the measured overall integrated leakage rate is
further 11mited to 0.75 'La during performance of the periodic tests to
account for possible, degradation of the containment leakage barriers
between leakage tests.

The surve1llance test1ng for measuring leakage rates are cons1stent with
the requ1rements 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 result1ng from 1sothermal compression
plus the vapor pressure of the, liquid must not exceed 62 ps1g, 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 1s discharged to the
suppression chamber and that the drywell volume 1s purged to the
suppression chamber.

Using the minimum or maximum water levels given in the specification,
containment pressure "during the design basis accident 1s approximately
49 psig, which is below the maximum of 62 psig. The maximum water level
1ndlcations of -l inch corresponds to a downcomer submergence of
three feet seven 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 minimyn water level indication of -6.25 inches
with different1al pressure control and -7.25 1nches without,differential
pressure control corresponds to a downcomer submergence of approximately
three feet and a water volume of approximately 12),000 cubic feet.
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Maintaining the water level between these levels will ensure that the torus
water volume and downcomer submergence are within the aforement1oned limits
during normal plant operation. Alarms, ad)usted for 1nstrument error, will
notify the oper'ator when the limits of the torus water level are approached.

The maximum permissible bulk pool temperature 1s 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 above approximately 555 psig, the bulk pool temperature shall not
exceed 180'P. At pressures below approximately 240 psig, the bulk temperature
may be as much as 184'P. At intermediate pressures, linear 1nterpolatlon of ,

the bulk temperature is permitted.

They also represent the bounding upper limits that are used in suppression
pool temperature response analyses for safety rel14f Valve'ischarge and
loss-of-coolant accide'nt (LOCA) cases. The actions required by Specifications
3.7.C. - 3.7.P. assure the reactor, can be depressurized in a timely manner to
avoid, exceeding the maximum bulk suppression pool water limits. Furthermore,
the 184'P limit provides'that adequate RHR and core spray 'pump NPSH w111 be
available without dependency on containment overpressure.

Should it be necessary to drain the suppression chamber, this should only be
done when there 1s no requirement for core standby cooling systems
operability. Under full power operat1on conditions, blowdown from an in1tial
suppression chamber water temperature of 95'P results in a peak long term
water temperature which 1s sufficient for complete condensation.

Limiting.suppression pool temperature to 105 P during-RCIC, HPCI, or relief
valve operat1on when decay heat and detox'ed energy is removed from the primary
system by discharging reactor steam directly to the suppression chamber
ehsures adequate margin for controlled blowdown anytime during RCIC operation
and ensures margin for complete condensation of steam from the design basis
LOCA.

In addition to the limits on temperature of the suppression chamber pool
water, operating procedures def1ne the action to be taken 1n the event a
relief valve inadvertently opens or sticks open. This action would include:
-(l) use of all available means to close the valve, (2) initiate suppression
pool water cool1ng heat exchangers, (3) initiate reactor shutdown, and (4) 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 uniformity of energy insertion to the pool.

If a LOCA were to occur when the reactor water temperature is below
approximately 330'P, the containment pressure will not exceed the 62 psig code
permissible pressures even if no condensation were to occur. The maximum
allowable pool temperature," whenever the reactor is above 212'P, shall be
governed by this specification. Thus, specifying water volume-temperature
requirements applicable for reactor~ater temperature above 212'P provides
additional margin above that available at 330'P.
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In con]unction with the Mark I Containment Short Term Program, a plant unique
analysis was performed ("Torus Support system and Attached Piping Analysis for
the Browns Ferry Nuclear Plant Units 1, 2, and 3," dated September 9, 1976 and
supplemented October 12, 1976) which demonstrated a factor of safety of at
least two for the weakest element in the suppression chamber support system
and attached pip1ng. The maintenance of a drywell-suppression chamber
differential pressure of 1.1 psid and a suppression chamber water level
corresponding to a downcomer submergence range of 3.06 feet to 3.58 feet will
assure the integrity of the suppression chamber when sub)ected to
post-loss-of-coolant suppression pool hydrodynamic forces.

Tnertfncf

The relativ1ty small containment volume inherent in the GB-BMH pressure
suppress1on containment and the large amount of zirconium in the core are such
that the occurrence of a very 'limited (a-percent or so) reaction of the
zirconium and steam during a LOCA could lead to the liberation of hydrogen
combined with an air atmosphere to result in a flammable concentration in the
containment. If a sufficient amount of hydrogen is generated and oxygen is
available in stoichiometric quantities the subsequent ignition of the hydrogen
in rapid recombination rate could lead to failure of the containment to
maintain a low leakage integrity. The <4 percent hydrogen concentration
minimizes the possibility of hydrogen combustion following a LOCA.

The occurrence of primary system leakage following a ma]or refueling outage or
other scheduled shutdown is much more probable than the occurrence of the LOCA
upon which the specified oxygen concentration limit is based. Permitting
access to the drywell for leak inspections during a startup is fudged prudent
in terms of the added plant safety offered without significantly reducing the
margin of safety. Thus, to preclude the poss1bility of starting the reactor
and operating for extended periods of time with significant leaks in the
primary system, leak inspections are scheduled during startup periods, when
the primary system is at or near rated operating temperature and pressure.
The 24-hour period to provide inerting is )udged to be sufficient to perform
the leak inspection and establish the required oxygen concentration.

To ensure that (he hydrogen concentration is maintained less than 4 percent
following an accident, liquid nitrogen is maintained on-site for containment
atmosphere dilution. About 2,260 gallons would be sufficient as a seven-day
supply, and replenishment facilities can deliver liquid nitrogen to the site
within one day; therefore, a requirement of 2,500 gallons is conservative.
Following a LOCA the Containment Air Monitoring (CAM) System continuously
monitors the hydrogen concentration of the containment volume. Two
independent systems (a system consists of one hydrogen sensing circuit) are
installed in the drywell and the torus. Bach sensor and associated circuit is
periodically checked by a calibration gas to verify operation. Failure of one
system does not reduce the ability to monitor system atmosphere as a second
independent and redundant system will still be operable.
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In terms of separability, redundancy for a failure of the torus system is
based upon at least one operable drywell system. %he drywell hydrogen
concentration can be used to limit the torus hydrogen concentration during
post-LOCA conditions. Post-LOCA calculations show that the CAD system
initiated within two-hours at a flow rate of 100 scfm will limit the peak
drywell and wetwell hydrogen concentration to 3.6-percent (at 4 hours) and
3.8-percent (at 32 hours), respectively. This is based upon purge initiation
after 20 hours at a flow rate of 100 scfm to maintain containment pressure
below 30 psig. Thus, peak torus hydrogen concentration can be controlled
below 4.0 percent using either the direct torus hydrogen monitoring system or
the drywell hydrogen monitoring system with appropriate conservatism
(< 3.8-percent), as a guide for CAD/Purge operations.

Vacuum Relief

The purpose of the vacuum relief valves is to equalize the pressure between
the drywell and suppression chamber and reactor building so that the
structural integrity of the containment is maintained.. The vacuum relief
system from the pressure suppression chamber to reactor building consists of
two 100-percent vacuum relief breakers (two parallel sets of two valves in
series). Operation of either system will maintain the pressure differential
less than 2 psig; the external design pressure. One reactor building vacuum
breaker may be out of service for repairs for a period of seven days. If
repairs cannot be completed within seven days, the reactor coolant system is
brought to a condition where vacuum relief is no longer required.

When a drywell-suppression chamber vacuum breaker valve is exercised through
an opening-closing cycle the position indicating lights in the control room
are designed to function as specified below:

Initial and Final
Condition

Check — On
Green — On
Red — Off

(Fully Closed)

Opening Cycle Check — Off
Green — Off
Red — On

(Cracked Open)
(> 80 Open)
(> 3'pen)

Closing Cycle Check — On
Green — On
Red — Off

(Ful ly Closed)
(< 80 Open)
(< 3'pen)

The valve position indicating lights consist of one check light on the checklight panel which confirms full closure, one green light next to the hand
switch which confirms 80 of full opening and one red light next to the hand
switch which confirms "near closure" (within 3'f full closure). Bach lightis on a separate switch. If the check light circuit is operable when the
valve is exercised by its air operator there exists a confirmation that the
valve will fully close. If the red light circuit is operable, there exists a
confirmation that the valve will at least "nearly close" (within 3'f full
Closure). The green light circuit confirms the valve will fully open. If
none of the lights change indication during the cycle, the air operator must
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be inoperable or the valve disc is stuck. For this case, a check light on and
red light off confirms the disc 1s in a nearly closed position even if one of
the indications is in error. Although the valve may be inoperable for full
closure, it does not c'onstitute a safety threat.

If the red light circuit alone is inoperable, the valve shall still be
considered fully operable. If the green and red or the green light circuit
alone is inoperable the valve shall be considered inoperable for opening. If
the check and green or check light circuit alone is inoperable, the valve
shall be considered inoperable for full closure. If the red and check light
circuits are inoperable the valve shall be considered inoperable and open
greater than 3'. For a light circuit to be considered operable the light must
go on and off in proper sequence during the opening-closing cycle. If none of
the lights change indication during the cycle, the valve shall be considered
inoperable and open unless the check light stays on and the red light stays
off in which case the valve shall be considered inoperable for opening.

The l2 drywell vacuum breaker valves which connect the suppression chamber and
drywell are sized on the basis of the Bodega pressure suppression system
tests. Ten operable to open vacuum breaker valves (18-inch) selected on this
test basis and confirmed by the green lights are adequate to limit the
pressure differential between the suppression chamber and drywell during
postaccident drywell cooling operations to a value which 1s with1n suppress1on
system design values.

The containment design has been examined to determine that a leakage
equivalent to one drywell vacuum breaker opened to no more than a nominal 34
as conf1rmed 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 alone on two
valves is )ustified.

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 increased by at least
one psi with respect to the suppression chamber pressure and held constant.
The two psig setpoint will not be exceeded. The subsequent suppression
chamber pressure transient (if any) will be monitored with a sensitive
pressure gauge. If the drywell pressure cannot be increased by one psi over
the suppression chamber pressure 1t would be because a significant leakage
path exists; in this event the leakage source will be identified and
elim1nated before power operat1on is resumed.

With a differential pressure of greater than one psig, the rate of change of
the suppression chamber pressure must not exceed 0.38 inches of water per
minute as measured over q 10-minute period, which corresponds to about
0.14 lb/sec of containment air. In the event the rate of change exceeds this
value then the source of leakage will be identified and eliminated before
power operation is resumed.
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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.

The primary containment preoperational test pressures are based upon the
calculated primary containment pressure response in the event of a LOCA. 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 pressure rises to 27 psig within
25 seconds, equallzes with drywell pressure, and decays with the drywell
pressure decay.

The design pressure of the drywell and suppression chamber is 56 psig. The
design leak rate is 0.5-percent per day at the pressure of 56 psig. As
pointed out above, the pressure response of the drywell and suppression
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 fact that the drywell and
suppression chamber function as a unit, the 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 the maximum calculated pressure
of 49.6 psig. The doses calculated by the NRC using this bases are 0.14 rem,
whole body passing cloud ~amma dose, and 15.0 rem, thyroid dose, which are
respectively only 5 x 10" and lg 1 times the 10 CFR 100 reference doses.
Increasing the assumed leakage rate at 49.6 psig to 2.0 percent as indicated
in the specifications would increase these doses approximately a factor of
three, still leaving a margin between the calculated dose and the 10 CFR 100
reference values.

Establishing the test limit of 2.0-percent/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 structure over its service lifetime. Additional margin to
maintain the containment in the "as built" condition is achieved by
estyblisplng 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-percent margin to allow for leakage deterioration which may
occur during the period between leak rate tests.
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The primary containment leak rate test frequency is based on maintaining
adequate assurance that the leak rate remains within the specification. The
leak rate test frequency is based on the NRC guide for developing leak rate
testing and surveillance of reactor containment vessels. Allowing the test
intervals to be extended up to 10 months permits some flexibilityneeded to
have the tests coincide with scheduled or unscheduled shutdown periods.

The penetration and air purge piping leakage test, frequency, along w1th the
containment leak rate tests, is adequate to allow detection of leakage
trends. Whenever a bolted double-gasketed penetration 'is broken and rehiadd,
the space between the gaskets is pressurized to determine that the seals are
performing properly. It 1s expected that the ma)ority of the leakage from
valves, penetrations and seals would be into the reactor building. However,
1t is possible that leakage into other parts of the facility could occur.
Such leakage paths that'ay affect significantly the consequences of accidents
are to be minimized.

The primary containment is normally slightly pressurized dur1ng period of
reactor operation. Nitrogen used for inerting could leak out of the
containment but air could not leak in to increase oxygen concentration. Once
the containment is filled with'nitrogen to the required concentration,
determining the oxygen concentration twice a week, serves as an added assurance
that the oxygen concentration will not exceed 4 percent.

3.7.B/3.7.C Standb Gas Treatment S stem and Secondar Containment

The secondary containment is designed to minimize any ground level release of
radioactive materials which might result from a serious accident. The reactor
building provides secondary containment during reactor operation, when the
drywell is sealed and in service; the reactor building provides primary
containment when the reactor's shutdown and the drywell 1s open, as during
refueling. Because the secondary containment is an 1ntegral part of the
complete containment system, secondary containment is required at all times
that primary containment is required as well as during refueling.

The standby gas'reatment system is designed to filter and exhaust the reactor
build1ng atmosphere to the stack during secondary containment isolation
conditions. All three standby gas treatment system fans are designed to
automatically start upon containment isolation and to maintain the reactor
bu1lding pressure to the design negative pressure so that all leakage should
be in-leakage.

High efficiency particulate air (HBPA) filters are installed before and after
the charcoal absorbers to minimize potential release of particulates to the
environment and to prevent clogging of the iodine absorbers. The charcoal
absorbers are installed to reduce the potential release of radioiodine to the
environment. The in-place test results should indicate a system leak
tightness of less than l percent bypass leakage for the charcoal absorbers and
a HBPA efficiency of at least 99 percent removal of DOP particulates. The
laboratory carbon sample test results should indicate a radioact1ve methyl
iodide removal efficiency of at least 95 percent 'for expected accident
conditions. If the efficiencies of the HBPA filters and charcoal absorbers
are as specified, the resulting doses will be less than the 10 CFR 100
guidelines for the accidents analyzed. Operation of the fans significantly
different from the design flow will change the removal efficiency of the HBPA
filters and charcoal absorbers.
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only two of the three standby gas treatment systems are needed to clean up the
reactor building atmosphere upon containment isolation. If one system is
found to be inoperable, there 1s no 1mmediate threat to the containment system
performance and reactor operation or refueling operation may continue while
repairs are being made. If more than one train is inoperable, the plant is
brought to,a condition where the standby gas treatment system is not required.

4.7.B/4.7.C standb Gas Treatment S stem and Secondar Containment
s

Initiating reactor building isolation and operation of the standby gas
treatment system to maintain at least a 1/4 inch of water vacuum within the
secondary containment provides an adequate test of the operation of the
reactor building isolation valves, leak tightness of the reactor building and
performance of the standby gas treatment system. Functionally testing the
initiating sensors and associated trip logic demonstrates the capability for
automatic actuation. Performing these tests prior to refueling will
demonstrate secondary containment capability prior to the time the primary
containment 1s opened for refueling. Periodic testing gives suff1cient
confidence of reactor building integrity and standby gas treatment system
performance capability.

The test frequencies are adequate to detect equipment deterioration prior to
significant defects, but the tests are not frequent enough to load the
filters, thus reducing their reserve capacity too quickly. That the testing
frequency is adequate to detect deterioration was demonstrated by the tests
,which showed no loss of filter efficiency after two years of operation in
~the ru ed: shipboard environment on the us savannah (QRML 3726). pressure
drop across the combined HEPA filters and charcoal adsorbers of less than
six inches of water at the system design flow rate will indicate that the
filters and adsorbers are not clogged by excessive amounts of foreign matter.
Heater capability, pressure drop and air distribution should be determined at
least once per operating cycle to show system performance capabil1ty.

The frequency of tests and sample analysis are necessary to show that the HEPA
filters and charcoal adsorbers can perform as evaluated. Tests of the
charcoal adsorbers with halogenated hydrocarbon refrigerant shall be performed
in accordance with USAEC Report DP-1082. Iodine removal efficiency tests
shall follow RDT Standard M-16-lT. The charcoal adsorber efficiency test
procedures should allow for the removal of one adsorber tra , emptying of one
bed from the 'tray, mixing the adsorbent thoroughly and obtaining at least two
samples. Each sample should be at least two 1nches in diameter and a length
equal to the thickness of the bed. If test results are unacceptable, all
adsorbent in the system shall be replaced with an adsorbent qualified
according to Table 1 of Regulatory Guide 1.52. The replacement tray for the
adsorber tray removed for the test should meet the same adsorbent quality.
Tests of the HEPA filters with DOP aerosol shall be performed in accordance to
ANSI $510-1975. Any HEPA filters found defective shall be replaced with
filters qualified pursuant to Regulatory Position C.3.d of Regulatory
Guide 1.52.

All elements of the heater should be demonstrated to be functional and
operable during the test of heater capacity. Operation of each filter train
for a minimum of 10 hours each month will prevent moisture buildup in the
filters and adsorber system.
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With doors closed and fan in operation, DOP aerosol shall be sprayed
externally along the full linear periphery of each respective door to check
the gasket seal. Any detection of DOP in the fan exhaust shall be considered
an unacceptable test result and the gaskets repaired and test repeated.

If significant painting, fire or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or foreign material, the same tests and sample analysis shall be
performed as requ1red for operational use. The determination of significant
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted. prior to making this
determination.

Demonstration of the automatic initiation capability and operability of filter
cooling is necessary to assure system performance capability. If one standby
gas treatment system is inoperable, the other systems must be tested daily.
This substantiates the availability of the operable systems and thus reactor
operation and refueling operation can continue for a limited period of time.

3.I.D/4.I.D Primar Containment Isolation Valves

Double isolation valves are provided on lines penetrating the primary
containment and open to the free space of the containment. Closure of one of
the valves 1n each line would be sufficient to maintain the integrity of the
pressure suppression system. Automatic initiation is required to minimize the
potential leakage paths from the conta1nment in the event of a LOCA.

Garou 1 — Process lines are isolated by reactor vessel low water level (378m)
in order to allow for removal of decay heat subsequent to a scram, yet isolate
in time for proper operation of the core standby cooling systems. The valves
in Group l, except the reactor water sample line valves, are also closed when
process instrumentation detects excessive main steam line flow, high
radiation, low pressure, or main steam space high temperature. The reactor
water sample line valves isolate only on reactor low water level at 378" or
main steam line high radiation.

G~ruu 3 — reulatiun ValVeS are C1OSed by reaCtOr VeSSel lOW Water leVel (538m)
or high drywell pressure. The Group 2 isolation signal also "1solates" the
reactor building and starts,'the standby gas treatment system. It is not
desirable to actuate the Group 2 isolation signal by a transient or spurious
signal.

Garou 3 — Process lined are norma'lly in 'use> an'd it is therefore not desirable
to cause spurious isolat1on due to high drywell pressure resulting from
nonsafety related causes. To protect the reactor from a possible pipe break
in the system, isolation 1s provided by high temperature in the cleanup system
area or high flow through the inlet to the cleanup system. Also, since the
vessel could potentially be drained through the cleanup system, a low-level
isolation is provided.
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3.7/4.7 BASRS (Cont'd)

Grou s 4 and 5 — Process lines are designed to remain operable and mitigate
the consequences of an accident which results ln the isolation of other
process lines. The signals which initiate isolation of Groups 4 and 5 process
lines are therefore indicative of a condition which would render them
inoperable.

Garou 6 — Lines are connected to the primary containment but not directly to
the reactor vessel. These valves are isolated on reactor low water level
(538"),,high. drywell pressure, or reactor building ventilation high radiation
which would indicate a possible accident and necessitate primary containment
isolation.

Garou 7 — process lines are closed only on the respective turbine steam supply
valve,not fully closed. This assures that the valves are not open when HPCI
or RCIC action is required.

Garou 6 — Line (traveling in-core probe) 1s isolated on high drywall pressure
or reactor low water level (538"). This is to assure that this line does not
provide a leakage path when containment pressure or reactor water level
indicates a possible accident condition.

The maximum closure time far the automatic isolation valves of the primary
containment and reactor vessel isolation control system have been selected in
consideration of the design intent to prevent core uncovering following pipe
breaks outside the primary containment and the need to contain released
fission products following pipe breaks inside the primary contalnm'ent.

In.-satisfying this design intent, an additional margin has been included in
specifying maximum closure times. This margin permits identification af
degr'aded valve performance prior to exceeding the design closure times.

In order: to assure that the doses that may result from a steam line break do
not exceed the 10 CPR 100 guidelines, it ls necessary that no fuel rod
perforation result1ng from the accident occur prior to. closure of the main
steam line isolation valves. Analyses indicate that fuel rod'ladding
perforations would be avoided for main steam valve closure times, including
instrument delay, as long as 10.5 seconds.

These valves are highly reliable, have low service requirements and most are
normally closed. The initiating sensors and associated trip logic are also
checked to demanstrate the capability for automatic isolation. The test
interval of once per operating cycle for automatic initiation results in a
failure probability of 1.1 x 10 I that a line will not isolate. More
frequent testing far valve operability results in a greater assurance that the
valve will be operable when needed.

The galrj steam line isolation valves are functionally tested on a more
frequent interval to establish a high degree of reliability.
The primary containment ls penetrated by several small diameter instrument
lines connected to the reactor coolant system. 8ach instrument line contains
a Oe25-inch restricting orifice inside the primary'ontainment and an excess
flaw check valve outside the primary containment.
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3.7.8/4.7.8 Control Room'Emer enc Ventilation

The control room emergency ventilation system is designed to filter the
control room atmosphere for intake air and/or for recirculation during control
room isolation conditions. The control room emergency ventilation system is
designed to automatically start upon control room isolation and to maintain
the control room pressure to „the design positive pressure so that all leakage
should be out leakage.

High efficiency particulate absolute (HEPA) filters are installed before the
charcoal adsorbers to prevent clogging of the iodine adsorbers. The charcoal
adsorbers are installed to reduce the potential intake of radioiodine to the
control room. The in-place test results should indicate a system leak
tightness of less than 1 percent bypass leakage for the charcoal adsorbers and
a HEPA efficiency of at least 99 percent removal of DOp particulates. The
laboratory carbon sample test results should indicate a radioactive methyl
iodide removal efficiency of at least 90 percent for expected accident
conditions. If the efficiencies of the HBPA filters and charcoal adsorbers
are as specified, the resulting doses will be'ess than the allowable levels
stated in Criterion 19 of the General Design Criteria for Nuclear power
plants, Appendix A to 10 CPR Part 50. Operation of the fans significantly
different from the design flow will change the removal efficiency of the HEpAfilters and charcoal adsorbers.

If the system is found to be inoperable, there is no immediate threat to 'the
control room and reactor operation or refueling operation may continue for a
limited period of time while repairs are being made. If the system cannot be
repaired within seven days, the reactor is shutdown and brought to Cold
Shutdown within 24 hours or;refueling operations are terminated.

Pressure drop across the combined HEPA filters and charcoal adsorbers of less
than six inches of water at the system design flow rate will indicate that thefilters and adsorbers are not clogged by excessive amounts of foreign matter;
pressure drop should be determined at least once per operating cycle to show
system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEpAfilters and charcoal adsorbers can perform as evaluated. Tests of the
charcoal adsorbers with halogenated hydrocarbon shall be performed in
accordance with USABC Report-1082. Iodine remcAral efficiency tests shall
follow RDT Standard M-16-1T. The charcoal adsorber efficiency test procedures
should allow for the removal of one adsorber tray, emptying of one bed from
the tray, mixing the adsorbent thoroughly and obtaining at least two samples.
Bach sample should be at least two inches in diameter and a length equal to
the thickness of the bed. If test results are unacceptable, all adsorbent in
the system shall be replaced with an adsorbent qualified according to Table 1
of Regulatory Guide 1.52. The replacement tray for the adsorber tray removed
for the test should meet the same adsorbent quality. Tests of the HEpA
filters with DOP aerosol shall be performed in accordance to ANSI N510-1975.
Any HBPA filters found defective shall be replaced with filters qualified
pursuant to Regulatory Position C.3.d of Regulatory Guide 1.52.
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3.7/4.7 BASES (Cont'd)

Operation of the system for 10 hours every month will demonstrate operability
of the filters and adsorber system and remove excessive moisture built up on
the adsorber.

h

If significant painting, fire or chemical release occurs such that the HBPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or foreign materials, the same tests and sample analysis shall be
performed as required for operational use. The determination of significance
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted prior to making this
determination.

Demonstration of the automatic initiation capability is necessary to assure
system performance capability.

3.7.F/4.7.P Primar Containment Pur e S stem

The primary containment purge system is designed to provide air to purge and
ventilate the primary containment system. The exhaust from the primary
containment is first processed by a filter train assembly and then channeled
through the reactor building roof exhaust system. During power operation, the
primary containment purge and ventilation system is isolated from the primary
containment by two isolation valves in series.

HEPA (high efficiency particulate air) filters are installed before the
charcoal adsorbers followed by a centrifugal fan. The in-p'lace test results
should* indicate a leak tightness of the system housing. of not less than
99-percent and a HEPA efficiency of at least 99-percent removal of DOP
particulates. The laboratory carbon sample test results should indicate a
radioactive methyl iodide removal efficiency of at least 85-percent.
Operation of the fans significantly different from the design flow will change
the removal efficiency of the HEPA filters and charcoal adsorbers.

If the system is found to be inoperable. the Standby Gas Treatment System may
be used to purge the containment.

Pressure drop across the combined HBPA filters and charcoal adsorbers of less
than 8.5 inches of water at the system design flow rate will indicate that thefilters and adsorbers are not clogged by excessive amounts of foreign matter.
Pressure drop should be determined at least once per operating cycle to show
system performance capability.

The frequency of tests and sample analysis are necessary to show that the HEPAfilters and charcoal adsorbers can perform as evaluated. Tests of the
,charcoal adsorbers with halogenated hydrocarbon shall be performed in
acCOqdapce with USABC Report-1082. Iodine removal efficiency tests shall
fo)l~ ppT Standard M-16-1T. 'he .charcoal adsorber efficiency test procedures
should allow for the removal of one adsorber tray, emptying of one bed from
the tray, mixing the adsorbent thoroughly and obtaining at least two samples.
Bach sample should be at least two inches in diameter and a length equal to
the thickness of the bed. If test results are unacceptable, all adsorbent in
the system shall be replaced with an adsorbent qualified according to Table 1
of Regulatory Guide 1.52. The replacement tray for the adsorber tray removed
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for the test should meet the same adsorbent quality. Tests of the HEPA
filters with DOP aerosol shall be performed in accordance to ANSI N510-1975.
Any HEPA filters found defective shall be replaced with filters qualified
pursuant to Regulatory Position C,3.d of Regulatory Guide 1.52.

If significant painting, fire, or chemical release occurs such that the HEPA
filter or charcoal adsorber could become contaminated from the fumes,
chemicals or foreign materials, the same tests and sample analysis shall be
performed as required for operational use. The determination of significance
shall be made by the operator on duty at the time of the incident.
Knowledgeable staff members should be consulted prior to making this
determination.
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE MATERIALS 4.8 RADIOACTIVE MATERIALS

Applies.to the controlled release
of radioactive liquids and gases
from the facility.

Applies to the periodic test
and record requirementd ahd
sampling and monitoring
methods used for facilities
effluents.

0~be c t tv e c~bective

To define the limits and conditions
for the release of radioactive
effluents to the environs to assure
that any radioactive releases are
as low as practicable and within
the limits of 10 CFR Part 20.

To ensure that radioactive
liquid and gaseous releases
from the facility are
maintained within the limits
specified, by Specifications
3.8.A and 3.8.B.

A. Li uid Effluents A. Li uid EEEluents

1. The radioactivity release
concentration in liquid
effluents from the station
shall not exceed the values
specified in 10 CFR Part 20,
Appendix B, Table II,
Column 2, for unrestricted
areas.

1. Facility records shall
be maintained of the
radioactive concentrations
and'volume before dilution
of each batch of liquid
effluent released, and of
the average dilution flow

'ndlength of time over
which each discharge
occurred.

2. The release rate of radioactive
liquid effluents, excluding
tritium and noble gases, shall
not exceed 20 curies during any
calendar quarter.

2. A representative sample of
each batch of liquid
effluent released shall be
analyzed for the principal
gamma-emmit ting nuc1 ides.

3. During release of radioactive
wastes, the following
conditions shall be met:

3. Radioactive liquid waste
sampling and activity
analysis shall be
performed in accordance
with Table 4.8-A.
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS PQR OPERATION

3.8.A. Li uid Bffluents

SURVEILLANCE REQUIREMENTS

4.8.A. Li uid Bffluents

3.8.A.3 (Cont'd)

a. Liquid waste activity and
flow rate shall be
continuously monitored and
recorded during release, and
the effluent control monitor
shall be set to alarm and
automatically close the waste
discharge valve before
exceeding the limits
specified in 3.8.A.l above.
If this requirement cannot be
met, continued release of
liquid effluents shall be
permitted only during the
succeeding 48 hours provided
that, during this 48-hour
period, two independent
samples of each tank shall be
be analyzed and two station
personnel shall independently
check valvlng before the
discharge.

4. The system, as designed to
process liquid radwastes, shall
be maintained and shall be
operated to process liquid
radwaste prior to their
discharge when it appears that
the pro)ected cumulative
discharge will exceed 1.25
curies during any calendar
quarter.

4. The liquid effluent
radiation monitor shall
be calibrated at least
quarterly by means of a
known radioactive source.
Each monitor, as described,
shall also have an
instrument channel test
monthly and a sensor check
daily.

5. The maximum activity to be
contained in one liquid
radwaste tank that can be
discharged directly to the
environs shall not exceed
10 curies.

5. The performance of
automatic isolation valves
and discharge tank
selection valves shall be
checked annually.

B. Airborne Kffluents . Airborne Effluents
'.

The release rate for gross
activity except for I-131 and
particulates with half-lives
longer than eight days, shall
not exceed:

1. The gross P, y and
particulate activity of
gaseous wastes released to
the environment shall be
monitored and recorded:
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEIl LANCE REQUIREMENTS

3.8.B. Airborne Effluents 4.8.B. Airborne Effluents

3.8.B.1 (Cont'd) 4.8.B.l (Cont'd)

0.13

+ Q2 <1

1.46

Ql = release rate from
building exhaust vents
in pCi/sec.

Q2 = release rate from main
stack in pCi/sec.

a. For effluent streams
having contihuous
monitoring capabiiity,
the activity and flow
rate shall be monitored
and recorded to enable
release rates of gross
radioactivity to be
determined on an hourly
basis.

b. For effluent streams
without continuous
monitoring capability,
the activity shall be
monitored and recorded
and the releases
through these streams
shall be controlled so
that the release rates
from all stre'ams'are
within the limits
specified in 3.8.B.

2. The release rates of I-131
and particulates with half-lives
greater than eight days released
to the environs as part'of
airborne effluents shall not
exceed:

2. Radioactive gaseous waste
, sampling and activity

analysis shall be performed
in accordance with
Table 4.8.B.

Q3 Q4
+ <1

.33 '4
Q3 = release rate from building

~ exhaust vents in pCi/sec.

release rate from main
stack in pCi/sec.

U
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.B. Airborne Effluents 4.8.B. Airborne Effluents

3. The release rate of gross gaseous
activity from the plant shall not
exceed 0.10 curies/second when
averaged over any calendar-
quarter. When the release rate
exceeds 0.05 curies/second for

'a period of greater than 48 hrs
licensee shall notify the
Director, Directorate of
Licensing, in writing within
10 days.

3. Samples of offgas effluents
shall be analyzed at least
weekly to determine the
identity and quantity of,
the principal radionuclides
being released.

The release rate of I-131 and
particulates with half-lives
greater than 8 days from the
plant shall not exceed 0.8
pci/sec when averaged over any
calendar quarter. When the
release rate exceeds 0.4 pCi/sec
for a period of 1 week, the
licensee shall notify the
Director, Directorate of Licensing,'n writing within 10 days.

,4. All waste gas monitors
shall be calibrated at
least quarterly by means

,of a known radioactive
'source. Each monitor
shall have an instrument
channel test at least
monthly and a sensor
check at least daily.

5. If the limits of 3.8.B are
exceeded, appropriate corrective
action, such as an orderly
reduction of power, shall be
initiated to bring the releases
within the limits.

6. Radioactive gaseous wastes
released to the environment
shall be monitored and
recorded.

7. During release of gaseous
wastes through the main
-stack, the following
conditions shall be met:
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3. 8/4. 8 RADIOACTIVE MATERIALS*

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.B. Airborne Effluents

3.8.B.7 (Cont'd)

a. The gross p, y activity
monitor, the iodine sampler
and particulate sampler shall
be operating. t

b. Isolation devices capable of
limiting gaseous release rates
from the main stack to within
the values specified in
3.8.B.l above shall be
operating.

c. If, for an effluent release
path, there is no monitor
OPERABLE, an equivalent
monitor can be substituted to
monitor this effluent release
path or no effluents -.shall be
released through that, effluent
release path until such
monitor is made available.

8. Radioactive gases released from
each unit's turbine and reactor
building roof vents, the radwaste
building roof vents, and the main
stack shall be continuously
monitored. To accomplish this,
at least one reactor building and
one turbine building vent
monitoring system per unit shall

,be operating whenever .that unit's
building venti'lation system is in
service. Also, one radwaste
building system vent monitoring
channel shall be operating
whenever the radwaste ventilation
system is in service. At least
one main stack monitoring channel
shall be operating whenever any

.unit's air effector, mechanical
vacuum pump, or a standby gas
treatment system train is in
service. If normal monitoring
systems are not ~available,
temporary monitors or other
systems shall be used to monitor
effluent. A monitoring channel
may be out-of-service for
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.B. Airborne Effluents

3.8.B.7 (Cont'd)

4 hours for functional testing
and calibration without
providing a temporary monitor.
Both, stack monitors may be 'taken

'ut-of-service for less than
1 hour for purging of monitors
during SI performance.

If these requirements are not
satisfied for the stack or
radwaste monitor, the reactors
shall be in the Hot Shutdown
condition within 24 hours for
the stack and 10 days far the
radwaste vent. Purging during
SI performance is not considered
a loss of monitoring capability.

If these requirements are not
satisfied for the reactor and
turbine building vents, the
affected reactor shall be in Hot
Shutdown condition within
10 days.

4.8.C. Mechanical Vacuum Pum s 4.8.C. Mechanical Vacuum Pum s

l. Each mechanical vacuum pump
shall be capable of being
automatically isolated and
secured on a signal of high
radioactivity in the steam
lines whenever the main steam
isola'tion valves- are open.

At least once during each
operating cycle verify
automatic securing and
isolation of the
mechanical vacuum pumps.

2. If a vacuum pump cannot meet
the limits of 3.8.C.l, that
vacuum pump shall be isolated.
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.8.D. Miscellaneous Radioactive
Materials Sources

4.8.D. Miscellaneous Radioactive
Materials Sources

1. Source Leaka e Test 1. Surveillance Re uirements

Each sealed source containing
radioactive material in excess
of those quantities of
byproduct material listed in
10 CFR 30.71 Schedule B and
all other sources, including
alpha emitters, in excess of
O.l microcurie, shall be free
of >0;005 microcurie of
removable contamination.
Bach sealed source with
removable contamination in
excess of the above limit
shall be immediately
withdrawn from use and
(a) either decontaminated
and (b) disposed of in
accordance with Commission
Regulations.

Tests for leakage and/or
contamination shall be
performed by the licensee
or by other persons
specifically authorized by
the Commission or an
agreement State, as
follows:

a. Each sealed source
except startup
sources sub)ect to
core flux,
containing
radioactive material,
other than Hydrogen
3, with a half-life
greater than 30 days
and in any- form
other than gas shall
be tested for
leakage and/or
contamination at
intervals not to
exceed 6 months.
The leakage test
shall be capable of
detecting the
presence of 0.005
microcurie of
radioactive material
on the test sample.
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3.8/4.8 RADIOACTIVE MATERIALS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.8.D. Miscellaneous Radioactive
Materials Sources

4.8.D.l (Cont'd)

b . The periodic leak
test required does
not apply to sealed
sources that are
stored and not being
used. The sources.
excepted from this
test shall be tested
for leakage prior to
any use or transfer
to another user
unless they 'have
been leak tested
within 6 months
prior to the date of
use or transfer. In
the absence of a
certification from a
transferor
indicating that a
test has been made
within 6 months
prior to the
transfer,. sealed
sources shall not

be'ut

into use until
tested.

c. Startup sources
shall be leak tested
prior to and

,
following any repair
or maintenance and
before being
sub)ected to core
f

lux.'FN

Unit 2
3.8/4.8-8



Table 4.8-A
I

RADIOACTIVE LI UID WASTE SAMPLING AND ANALYSIS

A. Test Tank Release

Sam lin Pre uenc
Type of
Activit Anal sis

Minimum Detectable
Concentration C /m|

Bach Batch Principal
Gamma-Emit t in Nuc1 ides

-I
5x10 2

One Batch/Month Dissolved and Bntrained .

Pission and Activation Gases
-5

10

Monthly Proportional
Composite (1)

Tritium
Gross Alpha

10 5

10

Quarterly Proportional
Composite (1)

Sr-89, Sr-90 5 x 10 8

NOTES

(1) A proportional sample is one in which the quantity of
liquid sampled is proportional to the quantity of
liquid waste di'scharged from the plant.

(2) Por certain mixtures of gamma emitters, it may not be
possible to measure radionuclides in concentrations
near their sensitivity'limits when other nuclides are
present in the sample in much greater concentrations.
Under these circumstances, it will be more appropriate
to calculate the concentrations of such radionuclides
using observed ratios with those radionuclides which
are measurable.
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TABLE 4.8-B

Radioactive Gaseous Waste Sam lin and Anal sis

Sample
Type

Sampling
Frequency

Type of Minimum Detectable
Activity Analysis (1)

Concentration c/cc

Gas

Charcoal

(2)
Weekly and
each purge

Monthly and
ea'ch purge

Meekly

monthly «)

Principle, Gamma
Emitters

Tritium

I-131

I-133, I-135

10 4 (3)

10

10

Particulates

(4)
e'ekly

Principal Gamma
Emitt'ers (at least for
Ba-140, La-140, I-131) 10 11

nthly
omposite of
'e'ekl'am les
uarterly
omposite 'of
nthl sam les

Gross alpha

Sr-89, Sr-90

10-11

10-11

(1) The above detectability limits for concentrations are
ba'sed on technical feasibility and on the potential
significance in the environment of the quantities
relea'sed. For some nuclides, lower detection limits may
be readily achievable and when nuclides are measured
below the stated limits they should also be reported.

(2) Analysis shall also be made within one month of the
initial criticality and following each refueling process
ch'ange or other occurrence which could alter the mixture
of radionuclides.

(3) For certain mixt'ures of gamma emitters,'t may not be
possible to m'easure radionuclides at levels near their
sensitivity limit when other nuclides, are present in the
sample at much higher levels. Undeg these circumstancesit will be more appropriate to calculate the levels of
such radionuclides using observed ratios with those
radionuclides 'that are measurable.
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TABLE 4.8-B (Continued)

Radioactive Gaseous Waste Sam lin and Anal sis

(4) When the average daily gross radioactivity release rate from a release
point equals or exceeds that given in 3.8.B.3 or when the steady state
gross radioactivity release rate increases bp 50 percent over the
previous corresponding power levels'teady-state release rate, the
associated iodine and particulate cartridge shall be analyzed to
determine the release rate increase for iodines and particulates.
When samples are taken more"often than that shown, the:minimum
detectable concentrations will,be correspondingly higher.

C
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3.8 BASES

3.8.A

Radioactive waste release levels,to unrestricted areas should be kept
"as low as practicable".and are not,to exceed the concentration limits
specified in 10 CFR Part 20. At the same time, these specifications
pqrmit the flexibility,of,operation, compatible with considerations of
health and safety, to assure that the public is provided a dependable
source of power unde'r „unusual operating conditions which may
temporarily result in releases higher than the design objectives bUt
still within the concentration limits,specified in 10 CFR Part 20. It
is expected that by,using this operational flexibilityunder unusual
operation conditions, and exerting every effort to keep levels of
radioactive materials as low as practicable, the annual releases will
not exceed a small fraction,of the annual average concentration limits
specified in lO CFR Part* 20.

Li uid Effluents

Specification 3.8.A.l requires the licensee to limit the release
concentration of radioactive materials in liquid efflue~ts from the
station to levels specified in 10 CFR Part 20, Appendix B, Table II,
Column 2, for unrestricted areas. This specification provides
assurance that po member of the general public can be exposed to
liquids containing radioactive materials in excess of limits considered
permissible under the Commission's Rules and Regulations.

Specification 3.8.A.2 establishes an upper limit for the release of
radioactive liquid effluents, excluding tritium and noble gases, of
20 curies during any calendar quarter. ,The intent of this
specification is to permit the licensee the flexibilityof operation to
assure that the public is provided a dependable source of power under
unusual operating conditions which may temporarily result in releases
higher than the levels normally achievable. Releases of up to
20 curies during any calendar quarter will result in concentrations of
radioactive material in liquid,effluents at small percentages of the
limits specified in 10 CFR Part 20.

Specification 3.8.A.3 requires that suitable equipment to control and
monitor the releases of radioactive materials in the liquid effluents
are operating durihg any period these releases are taking place.

Specification 3.8.A.,4 requires that the licensee shall maintain and
operate the equipment installed in the radwaste system to reduce the
release of radioactive materials in liquid effluents to as low as
practicable consistent with the requirements of 10 CFR Part 50.36a. In
order to keep releases of radioactive materials as low as practicable,
the specification requires operation of equipment whenever it appears
the pro)ected cumulative release will exceed 1.25 curies during any
calendar quarter.
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3.8

3.8.B

BASES (Cont'd)
\

Specification 3.8.%.5 limits the amount of radioactivity that may be
inadvertently released to the environment to an'mount which is as low
as practicable consistent with the requirements of 10 CFR Fart 50.36a.

Airborne Effluents

Specification 3.8.B.l provides a method to be used in summing the
airborne effluents from the main stack and vents which will assure that
the release rate does not exceed 10 CFR Part 20, Table II, Column 1,
for unrestricted areas. The constants are determined by the annual
average site meteorology and an exposure dose of 500 mrem per year to
the whole body.

Specification 3.8.B.2 provides a method to be used in summing airborne
I-131 and particulates with half-lives greater than eight days released
from the stack and vents to assure that the release rate does not
exceed 10 CPR Part 20, Appendix B, Table II, Column 1, for unrestricted
areas. The constants are determined by the annual average site
meteorology and an exposure dose of 500 mrem per year to the whole body

, or any organ, and include a factor of 700 to account for
reconcentration.

Specification 3.8.B.3 establishes an upper limit for the continuous
release of gaseous activity from the plant.

Specification 3.8.B.4 is to monitor the performance of the core.
sudden increase in the activity levels of gaseous releases may be the
result of the fuel cladding losing its integrity. Since core
performance is of utmost importance in the resulting doses'from
accidents, a report must be filed within 10 days following the
specified increase in gaseous radioactive releases.

I

Specification 3.8.B.5 is to requ1re the licensee to take such actions,
including reducing power or other appropriate measures, as may be
necessary to keep the radioactive gaseous releases within specif1ed
limits.

Specifications 3.8.B.6 and 3.8.B.7 are in accordance with Design,
Criterion 64

'pecification 3.8.B.8 requ1res that these gaseous monitoring devices be
operating whenever radioactive gases are generated in the plant.

I

3.8.C/4;8.C Mechanical Vacuum Fum

The purpose of isolating the mechan1cal vacuum pump lines is to limit
the release of activity from the main condenser. During an accident,
fission products would be transported from the reactor through the main
steam lines to the condenser. The fission product radioact1vity would
be sensed by the main steam line radioactivity monitors which initiate
isolation.
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4.8.A and 4.8.B BASEs (Cont'd)

The surveillance requirements given under Specifications 4.8.A and
4.8.B provide assurance that liquid and gaseous wastes are properly
controlled and monitored during any release of radioactive materials in
the liquid and gaseous effluents. These surveillance requirements
provide the data for the licensee and the, Commission to evaluate thestation's performance relative to radioactive wastes released to the
environment. Reports on the quantities of radioactive materili5
released in effluents shall be furnished to the Commission on the basis
of section 6 of these technical specifications. On the basis of such
reports and any additional information the Commission may obtain from
the licensee or others, the Commission may from time to time require
the licensee to take such actions as the Commission deems appropriate.

3.8.C and 4.8.D BASES

The objective of this specification is to assure that leakage from
byproduct, source, and special nuclear radioactive material sources
does not exceed allowable limits.

5Nt 2
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9 AUXILIARYELECTRICAL SYSTEM 4.9 AUXIfIARY ELECTRICAL SYSTEM

Applies to all the auxiliary
electrical power system.

Applies to the periodic
testing requirement5 of the
auxiliary electricai system.

Ob ective O~bective

To assure an adequate supply of
electrical power for operation of
those systems required for safety.

Verify the operability of the
auxiliary electrical system.

~S ecification

A. Auxiliar Electrical E ui ment A. Auxiliar Electrical S stem

1. The reactor shall not be
started up (made critical)
from the cold condition
unless the following are
satisfied:

1. Diesel Generators

a. Diesel generators A,
B, C, and D OPERABLE.

b. Requirements 3.9.A.3
through 3.9.A.6 are
met ~

c. At least two of the
following offsite power
sources are available:

a. Each diesel
generator shall

be'anuallystarted and
loaded once each month
to demonstrate
operational readiness'.
The test shall continue
for at least a 1-hour
period at 75't of rated
load or greater.

(1) The 500-kV system is
availab'le to the
units 1 and 2 shut-
down boards through
the unit 1 station-
service transformer
TUSS 1B with no
credit taken for the
two 500-kV Trinity
lines. If the
unit 2 station-
service transformer

=-is the second source,
a minimum of two
500-kV 1'ines must be
availab'le.

During the monthly
generator test, the
diesel generator
starting air compressor
shall be checked for
operation and its
ability to recharge air
receivers. The
operation of the diesel
fuel oil transfer pumps
shall be demonstrated,
and the diesel 'starting
time to reach rated
voltage and speed shall
be logged.

BFN'nit
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.A. Auxlllar Electrical E ul ment 4.9.A. Auxiliar Electrical S stem

3.9.A.l.c. (Cont'd)

(2) The 500-kV system ls
available to the units 1
and 2 shutdown boards
through the unit 2
station-service
transformer TUSS 28 with
no credit taken for the
two 500-kV Trinity lines.If the unit 1 station-
service transformer is the
second choice, a minimum
of two 500-kV lines must
be available.

(3) The Trinity 161-kV line is
available to the units 1

and 2 shutdown boards
through both, common
station-service
transformers.

NOTES POR (3):

(a) If unit 3 ls claiming
the Trinity line as an
offsite source, see
unit 3 technical
specifications, section
3.9.A.l.c.2.

(b) If unit 1 is in cold
shutdown, only one
common station-service
transformer is required.

4.9.A.l. (Cont'd)

b. Once per operating
cycle, a test will
be conducted simulating a
loss of offslte power and
similar conditions that
would,exist with the
presence of an actual
safety-infection signal
to demonstrate the
following:

(1) Deenergization of the
emergency buses and
load shedding from
.the emergency buses.

(2) The diesel starts
from ambient,
condition on the
auto-start signal,
energizes the
emergency buses with
permanently connected
loads, energizes the
auto-connected
emergency loads
through load
sequencing, and
operates for greater
than or equal to five
minutes while its
generator is loaded
with the emergency
loads.

(4) The Athens 161-kV line ls
available to the units 1
and 2 shutdown boards
through a common
station-service
transformer when unit 1 is
in Cold Shutdown and unit 3
is not claiming the Athens
line as an offsite source.

(3) On diesel generator
breaker trip, the
loads are shed from
the emergency buses
and the diesel
restarts on the auto-
start. signal, the
emergency buses are
energized with

BFN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS POR OPERATION

3.9.A. Auxiliar Blectrical B ui ment

3.9.A.l.c. (Cont'd)

NOTE FOR (3) AND (4):

With no cooling tower pumps
or fans running, a cooling
tower transformer may be
substituted for a common
station-service transformer.

SURVEILLANCE REQUIREMENTS

4.9.A. Auxiliar Electrical S stem

4.9.A.l.b.2.(cont'd)

permanently connected
loads, the aUto-
connected ertl4fgdHcg
loads are energized
through load
sequencing, and
the diesel
operates for greater
than or equal to five
minutes while its
generator is loaded
with the emergency
loads.

c. Once a month the
quantity of diesel
fuel available shall
be logged.

d. Bach diesel generator
shall be given-.an
annual inspection in
accordance with
instructions based on
the manufacturer's
recommendations.

e. Once a month a sample
of diesel fuel shall be
checked for quality.
The quality shall be
within acceptable
limits specified in
Table 1 of;.the latest
revision to ASTM D975
and logged..

, C
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION

3.9.A. Auxiliar Electrical E ui ment

SURVEILLANCE REQUIREMENTS

4.9.A. Auxiliar Electrical S stem

2. The reactor shall not be
started up (made critical)
from the hot standby condition
unless all of the following
conditions are satisfied:

2. 'DC Power System — Unit
Batteries (250-V), Diesel-
Generator Batteries (125-V)
and Shutdown Board Batteries
(250-V)

a. At least one offsite power
source is available as
specified in 3.9.A.l.c.

a. Every week the specific
gravity, voltage and
temperature of the pilot
cell and overall battery
voltage shall be
measured and logged.

b. Three units 1 and 2 diesel
generators shall be
OPERABLE.

4

b. Every three months the
measurement shall be made
of voltage of each cell
to nearest O.l volt,
specific gravity of each
cell, and temperature of
every fifth cell. These
measurements shall be
logged.

c. An additional source of
power consisting of one
of the following:

(1) A„second offsite
power source available
as specified in
3.9.A.l.c.

(2) A fourth OPERABLE
units 1 and 2 diesel
generator.

c. A battery rated
discharge (capacity)
test shall be performed
and the voltage. time,
and output current
measurements shall
be logged at
intervals not to
exceed 24 months.

d. Requirements 3.9.A.3
through 3.9.A.6 are met.

BFN
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3.9/4.9 AUXILIARYELECTRICAL SYSTHM

LIMITING CONDITIONS FOR OPERATION SURVEIl LANCE REQU IREHBNTS

3.9.A. Auxiliar Electrical B ui ment 4.9.A. Auxiliar Electrical S stem

3. Buses and Boards Available 3. Logic Systems

a. The respective start bus
is energized for each
common station-service
transformer designated 'as
an offsite power source.

a. Both divisions of the
common accident: signal
logic system spahi be
tested every 6 months
to demonstrate that it
will function on
actuation of the core
spray system of each
reactor to provide an
automatic start signal to
all 4 units 1 and 2
diesel generators.

b. The 4-kV bus tie board
is energized and capable
of supplying power to the
units 1 and 2 shutdown
boards if a cooling tower
transformer is designated
as an offsite power source.

b. Once every 6 months,
the condition under
which the 480-volt load
shedding logic system
is required shall be
simulated using pendant
test switches and/or
pushbutton test switches
to demonstrate that the
load shedding logic
system would initiate
load shedding signals on
the diesel auxiliary
boards, RMOV boards. and
'the 480-V shutdown boards.

c. The units 1 and 2 4-kV
shutdown boards are
energized.

BFN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVBILLANCB REQUIREMENTS

3.9.A. Auxiliar Electrical E ui ment .9.A. Auxiliar Electrical S stem

3.9.A.3. (Cont'd)

d. The 480-V shutdown boards
2A and 2B are energized.

I

e. The units 1 and 2 diesel
auxiliary boards are
energized.

f. Loss of voltage and
degraded voltage relays
OPERABLE on 4-kV shutdown

" boards A, B, C, and D.

g. .Shutdown buses l and 2
energized.

h. The 480-V reactor motor-
operated valve (RMOV)
boards 2D & 2E are energized
with motor-generator (mg)
sets 2DN, 2DA, 2EN, and 2BA
in service.

4. The three 250-V unit batteries,
the four shutdown board
batteries, a battery charger
for each battery, and
associated battery boards are

, OPERABLE.

4. 'ndervoltage Relays

a. (Deleted)

b. Once every 6 months, the
the conditions, under
which the loss of voltage
and degraded voltage
relays are required shall
be simulated with an
undervoltage on each
shutdown board to
demonstrate that the
associated diesel
generator will start.

BFN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS POR OPERATION SURVEII LANCE REQUIREMENTS

3.9.A. Auxiliar Electrical E ui ment 4.9,.A. Auxiliar Electrical S stem

4.9.A.4. (Cont'd)

c. The loss of voltage and
degraded voltage feiafs
which start the diesel
generators from the 4-kY
shutdown boards shall be
calibrated annually for
trip and reset and the
measurements logged.
These relays shall be
calibrated as specified
in Table 4.9.A.4.c.

d. 4-kY shutdown board
voltages shall be
recorded once every
12 hours.

5. Logic Systems 5. 480-V RHOV Boards 2D and 2E

a. Common accident signal .

- logic system is OPERABLE.
a. Once per operating

cycle the automatic
transfer feature for
4&0-V RMOY boards 2D
and 2E shall be
functionally tested to
verify auto-transfer
capability.

b. 480-V load shedding
logic system is OPERABLE.

6. There shall be a minimum
of'103,300 gallons of.-
diesel 'fuel in the
standby diesel-generator
fuel tanks. I

BFN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.9.8. 0 eration with Ino erable
ScCui ment

4.9.B. 0 eration with Ino erable
~nut ment

Whenever the reactor is in
STARTUP mode or RUN mode and
not ln a cold condition, the
availability of electric
power shall be as specified
in 3.9.A except as specified
herein.

1. From and after the date
that only one offsite
power source is available,
reactor operation is
permissible for 7 days.

1. When only one
offsite power source
is OPERABLE,>all
units 1 and 2 diesel
generators and
associated boards
must be demonstrated to
be OPERABLB immediately
and daily thereafter.

2. Prom and after the date
that the 4-kV bus tie
board becomes INOPERABLE,
reactor operation is
permissible indefinitely
provided one of the
required offsite power
sources ls not supplied
from the 161-kV system
through the bus tie board.

2. When a required
offslte power source
is unavailable to
unit 1 because the
4-kV bus tie board
or a start bus is
INOPERABLB, all
unit 1 and 2 diesel
generators and
associated boards shall
be demonstrated OPERABLE
immediately and daily
thereafter. The
remaining offslte source
and associated buses
shall be checked to be
energized daily.

BPN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION, SURVEILLANCE REQUIREMENTS

3.9.B. O eration With Ino erable
~mui ment

4.9.B. O eration With Ino erable
mttui ment

3. When one of the units l
. and 2 diesel generator is

INOPERABLE, continued
reactor operation is
permissible during the
succeeding 7 days,
provided that 2 offsite
power sources are
available as specified
in 3.9.A.l.c and all of
the CS, RHR (LPCI and
containment cooling)
systems, and the remaining
three units l and 2 diesel
generators are OPERABLE.If this requirement cannot
be met, an orderly
shutdown shall be
initiated and the reactor
shall be shut down and, in
the cold condition within
24 hours.

3. When one of the
units l and 2 diesel
generators is found.
to be INOPERABLE,
all of the CS, RHR

(LPCI and contain-
ment cooling)
systems and the
remaining diesel
generators and
associated boards
shall be
demonstrated to be
OPERABLE immediately
and daily
thereafter.

4, When one un1ts l and 2
4-kV shutdown board 1s
INOPERABLE, continued
reactor operation is
permissible for a period
of 5 days provided that
2 offsite power sources
are available as
specified in 3.9.A.l.c
and the remaining 4-kV
shutdown boards and.
associated diesel
generators,'S, RHR (LPCI
and containment cooling)
systems, and all 480-V
emergency power boards
are OPERABLE. If this
requirement cannot be
met, an orderly shutdown
shall be'initiated and
the reactor shall be shut
down and 1n the cold
condition within 24 hours.

4. When one 4-kV
shutdown board is
found to be
INOPERABLE, all
remaining 4-kV
shutdown boards and
associated diesel
generators, CS, and
RHR (LPCI and,
containment cooling)
systems supplied by
the remain1ng 4-kV
shutdown boards
shall be
demonstrated to be
operable immediately
and daily
thereafter.

BFN,
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. 0 eration With Ino erable
E~ut ment

5. When one of the shutdown
buses is INOPERABLE,
reactor operation is
permissible for a period
of 7 days.

4.9.B. O eration With Ino erable
E~ui ment

5. When a shutdown bus
.is found to be
INOPERABLE, all
1 and 2 diesel
generators shall be
proven OPERABLE
immediately and daily
thereafter.

6. When one of the 480-V
diesel auxiliary boards
becomes INOPERABLE,
reactor operation is
permissible for a period
of 5 days.

7. Prom and after the date
that one of the three
250-V unit batteries
and/or its associated
battery board is found to
be INOPERABLE for any
reason. continued reactor
oper'ation is permissible
during the succeeding
7 days. Except for
routine surveillance
testing, NRC shall be
notified within 24 hours
of the situation, the
precautions to be taken
during this period, and
the plans to return the
failed component to an
OPERABLE state.

6. When one units 1

and 2 diesel,
auxiliary board is
found to be
INOPERABLE, the
remaining diesel
auxiliary board and each
unit 1 and 2 diesel
generator shall be proven
OPERABLE immediately and
daily thereafter.

BPN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LINITINQ CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.8 0 eration With Ino erable
EcCEui ment

8. From and after the date
. that one of the 250-V

shutdown board batteries
and/or its associated
battery board is found to'e INOPBRABLB for any
reason, continued reactor
operation is permissible
during the succeeding
five days in accordance
with 3.9.B.7.

9 ~ When one division of the
logic system is
INOPERABLE, continued
reactor operation is
permissible under this
condition for seven days,
provided the CSCS
requirements listed in
Specification 3.9.8.3 are
satisfied. The NRC shall
be notified within
24 hours of the
situation, the
precautions to be taken
during this period, and
the plans to return the
failed component to an
OPERABLE state.

10. (deleted)

The following limiting
conditions for operation
exist for the
undervoltage relays which
start the diesel
generators on the 4-kV
shutdown boards.

BFN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.B. eration Qith Ino erable
Eqaui mant

3.9.B.ll (Cont'd)

a The loss of voltage .

relay channel which
starts the diesel
generator for a
complete loss of
voltage on a 4-kV
shutdown board may be
INOPERABLE for 10 days
provided the degraded
voltage relay channel
on that shutdown board
is OPERABLE (within
the surveillance
schedule of 4.9.A.4.b).

b. The 'degraded voltage
relay channel which
starts the diesel
generator for degraded
voltage on a 4-kV
shutdown board may be
INOPERABLE for 10 days
provided the loss of
voltage relay channel
on that shutdown board
is OPERABLE (within
the surveillance
schedule of 4.9.A.4.b).

c. One of the three
phase-to-phase
degraded voltage
'relays provided to
detect a degraded
voltage on a 4-kV
shutdown board may be
INOPERABLE for 15 days
prov'ided both of the
following conditions
are satisfied.

BFN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITINQ CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.8. ' eration With Ino erable
m~ni ment

3.9.B.ll.c. (Cont'd)

1. The other two
phase-to-phase
degraded voltage
relays on that
4-kV shutdown
board are, OPERABLE
(within the
,surveillance
schedule, of
4.9.A.4;b).

2. The loss of
voltage .relay
channel, on that
shutdown board is
OPERABLE (within
the surveillance
schedule of
4.9.A.4.b).

d. The degraded voltage
relay channel and the
loss of voltage relay
channel on a 4-kV
shutdown board may be
INOPERABLE for 5 days
provided the other
shutdown boards and
undervoltage relays
are OPERABLE. (Within
the surveillance
schedule of 4.9.A.4.b).

BPN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVBILLANCB REQUIREMENTS

3.9.8. O eration With Ino erable
~Eui ment

12. When one 480-V shutdown
board is found to be
INOPERABLE, the reactor
will be placed in hot
standby within 12 hours
and Cold Shutdown within
24 hours.

13. If one 480-V RMOV board mg
set is INOPERABLB, ithe,
reactor may remain in
operation for a period not
to exceed seven days,
provided the re'maihing
480-V RMOV board mg sets
and their associated loads
remain OPERABLB.

14. If any two 480-V RMOV

board mg sets become
INOPERABLB, the reactor
shall be placed in the
Cold Shutdown condition
within 24 hours.

15. If the requirements for
operating in the
conditions specified by
3.9.B.1 through 3.9.B.14
cannot be met, an orderly
shutdown shall be
initiated and the reactor
shall be shut down and in
the cold condition within
24 hours.

BFN
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3.9/4.9 AUXILIARYELECTRICAL SYSTEM

LINITING CONDITIONS FOR OPERATION SURVEIl LANCE REQUIREHENTS

3.9.C. O eration in Cold Shutdown

Whenever the reactor is in
Cold Shutdown condition'ith
irradiated fuel in the
reactor, the availability of
electric power shall be as
'specified ih Section 3.9.A
except as specified herei'n.

At least two units 1 an'd 2
diesel generato'rs and
their as'soci'ated '4-kV
shutdown boards shall be
OPERABLE.

2. An additional source of
power energized and
capable of supplying power
to the units 1 and 2
shutdown boards 'consisting
of at 1'east one of the
following:

a. One of the offsite
power sources
specified in 3.,9.A.l.c.

b. A third OPERABLE
die'sel generator.

3. At least one 480-V
shutdown board for each
.unit must be OPERABLE.

4. One 480-V RNOV board mg
set is requi'red for each
RHOV board (2D or 2S)
required to support
operation of the RHR

system in 'accordance with
3.5.B.9.

BFN
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VOLTAGE RELAY SETPOINTS/DIESEL GENERATOR START

l. 4-kV Shutdown Boards Trip Setpoint:

Allowable Values:
Trip Range:
Reset Setpoint:
Allowable Values:
Reset Range:

0 volts with a 1.5-second time
delay
g .1 second
1.4 to .1.6~econds
2870-V
+2K of 2870-V
2813-V to 2927-V

Start diesel generators on loss of
oFfsite power.

2. 4-kV Shutdown Boards Trip Setpoint: 3920 Second level .undervoltage.sensing
allowable Values: 3900-3940 relays - start diesel generator
Reset Setpoint: Reset at Z 1.5X above trip-value on degraded voltage.

lA

~ 3

I

Ch

4-kV Shutdown Boards
(Timers shown for

.4-kV shutdown board
A. 4-kV shutdown
boards B, C, and D,
similar, except For
change of suffix.)

2-211-1A
2-211-2A
2-211-3A
2-211-4A

.Setpoint
Mxaadsl
0.3 + lOX
4.0 g 10K
6.9.g 10K
1.3 g 10K

Critical Time~zaM
N/A

.N/A
'8.2
1.5

Auxiliary timers for second .level
undervoltage sensing=relays.

The setpoint ranges speciFied
,assure that the operating times
will be below the critical times
specified. These ranges are based
on timer repeatability of + 5% as
specified by the manufacturer.

BFN-Unit 2
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3.9 BASES

The ob)ective of this specification is to assure an adequate source of
electrical power to operate facilities to cool the plant during shutdown
and to operate the engineered safeguards following an accident. There
are three sources of alternating current electrical energy available,
namely, the 161-kV transmission system, the 500-kV transmission system,
and the diesel generators.

The unit station-service transformer B for unit 1 or the unit
station-service transformer B for unit 2 provide noninterruptible
sources of offsite power from the 500-kV transmission system to the
units 1 and 2 shutdown boards. Auxiliary power can also be supplied
from the 161-kV transmission system through the common station-service
transformers or through the cooling tower transformers by way of the bus
tie board. The 4-kV bus tie board may remain out of service
indefinitely provided one of the required offsite power sources is not
supplied from the 161-kV system through the bus tie board.

The minimum fuel oil requirement of 103,300 gallons is sufficient for
seven days of full load operation of three diesels and is conservatively
based on availability of a replenishment supply.

The degraded voltage sensing relays provide a start signal to the diesel
generators in the event that a deteriorated voltage condition exists on
a 4-kV shutdown board. This starting signal is independent of the
starting signal generated by the complete loss of voltage relays and
will continue to function and start the diesel generators on complete
loss of voltage should the loss of voltage relays become inoperable.
The 15-day inoperable time limit specified when one of the three
phase-to-phase 'degraded voltage relays is inoperable is )ustified based
on the two-out-of-three permissive logic scheme provided with these
relays.

A 4-kV shutdown board is allowed to be out of operation for a brief
period to allow for maintenance and testing, provided all remaining 4-kV
shutdown boards and associated diesel= generators, CS, RHR, (LPCI and
containment cooling) systems supplied by the remaining 4-kV shutdown
boards, and all emergency 480-V power boards are operable.

There are eight 250-V dc battery systems. each of which consists of a
battery, battery charger, and distribution equipment. Three of these
systems provide power for unit control functions, operative power for
unit motor loads, and alternative drive power for a 115-V ac
unit-preferred mg set. One 250-V dc system provides power for common
plant and transmission system control functions, drive power for' 115-V
ac plant-preferred mg set, and emergency drive power for certain unit
large motor loads. The four remaining systems deliver control po'wer to
the 4,160-V shutdown boards.

BPH
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3.9 msas (Cont'd)

Bach 250-V dc shutdown board control power supply can receive power from
its own battery, battery charger, or from a spare charger. The chargers
are powered from normal plant auxiliary power or from the standby
diesel-driven generator'system. Zero resistance short circuits between
the control power supply and the shutdown board are cleared by fuses
located in the respective control power supply. Bach power supply is
located in the reactor building near the shutdown board it supplies.
Bach battery is located in its own independently ventilated battery room.

f
The 250-V dc system is so arranged, and the batteries sized so that the
loss'of any one unit battery will not prevent the safe shutdown and
cooldown of all three units in the event of the loss of offsite power
and a design basis accident in any one unit. Loss of control power to
any engineered safeguard control circuits is annunciated in the main
control room of the unit affected. The loss of one 250-V shutdown board
battery affects normal control power only for the 4,160-V shutdown board
which it supplies. The station battery supplies loads that are not
essential for safe shutdown and cooldown of the nuclear system. This
battery was not considered in the accident load calculations.

There are two 480-V ac RMOV boards that contain mg sets in their feeder
lines. These 480-V ac RMOV boards have an automatic transfer from their
normal to alternate power source (480-V ac shutdown boards). The mg
sets act as electrical isolators to prevent a fault from propagating
between electrical divisions due to an automatic transfer. The 480-V ac
RHOV boards involved provide motive power to valves associated with the
LPCX mode of the RHR system. Having an mg set out of service reduces
the assurance that full RHR (LPCX) capacity will be available when
required. Since sufficient equipment is available to maintain the
minimum complement required for RHR (LPCI) operation, a 7-day servicing
period is )ustified. Having two mg sets out of service can considerably
reduce equipment availability; therefore, the affected unit shall be
placed in Cold shutdown within 24 hours.

The offsite power source requirements are based on the capacity of the
respective lines. The Trinity line is limited to supplying two
operating units because of the load limitations of CSST's A and B. The
Athens line is limited to supplying one operating unit because of the
load limitations of the Athens line. The limiting conditions are
intended to prevent the 161-kV system from supplying more than two units
in the event of a single failure in the offsite power system.

BFN
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4.9 BASES

The monthly tests of the diesel generators are primarily to check for
failures and deterioration in the system since last use. The diesels
will be loaded to at least 75 percent of rated power while engine and
generator temperatures are stabilized (about one hour). The minimum
75-percent load will prevent soot formation in the cylinders and
infection nozzles. Operation up to an equilibrium temperature ensures
that there is no overheating problem. The tests also provide ah ehgine
and generator operating history to be compared with subsequent
engine-generator test data to identify and to correct any .mechanical or
electrical deficiency before it can result in a system failure.

The test during refueling outages is more comprehensive, including
procedures that are most effectively conducted at that time. These
include automatic actuation and functional capability tests to verify
that the generators can start and be ready to assume load in
10 seconds. The annual inspection will detect any signs of wear long
before failure. The diesel generators are shared by units 1 and 2.
Therefore, the capability for the units 1 and 2 diesel generators to
accept the emergency loads will be performed during the unit 1 operating
cycle using the unit 1 loads.

Battery, maintenance with regard to the floating charge, equalizing
charge, and electrolyte level will be based on the manufacturer's
instruction and sound maintenance practices. In addition, written
records will be maintained of the battery performance. The plant
batteries will deteriorate with time but precipitous failure is .

unlikely. The type of surveillance called for in this specification is
that which has been demonstrated through experience to provide an
indication of,a,cell, becoming irregular or unserviceable long before it
becomes a failure.

The,equalizing charge, as recommended by the manufacturer, is vital to
mal,ntaining the ampere-hour capacity of the battery, and will be applied
as recommended.

The „testing of the logic systems will verify the ability of the logic
systems to bring the auxiliary electrical system to running standby
read)ness with the presence of an accident signal from any reactor or an
undervoltage signal on the 4-kV shutdown boards.

The periodic simulation of accident signals in con)unction with
diesel-generator voltage available signals will confirm the ability of
the 480-V load shedding logic system to sequentially shed and restart
480-V loads if an accident signal were present and diesel-generator
voltage were the only source of electrical power.
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REFERENCES

2.

3.

Normal Auxiliary Power System (BFNP FSAR Subsection 8.4)

Standby AC Power Supply and Distribution (BFNP FSAR Subsection 8.5)

250-Volt DC Power Supply and Distribution (BFNP FSAR Subsection 8.6)

Memorandum from Gene N. Milhoite to H. J. Green dated December 4,
1981 (LOO 811208 664) and memorandum from C. E. Minn to H. J. Green
dated January 10, 1983 (G02 830112 002)
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10 CORE ALTERATIONS 4 10 CORE ALTERATIONS

Applies to the fuel handling
and core reactivity limitations.

Applies to the periodic
testing of those interlocks
and instrumentation 09dk
during refueling and core
alterations.

O~b ective

To ensure that core reactivity
is within the capability of
the control rods and to prevent
criticality during refueling.

O~bective

To verify the operability of
instrumentation and
interlocks used in refueling
and core alterations.

S ecification

A. Refuelin Interlocks A. Refuelin Interlocks

1. The reactor, mode switch
shall be locked in the
REFUEL position during
core alterations and the
refueling interlocks
shall be OPERABLE except
as specified in 3.10.Ae6
and 3.10.Ae7 below.

1. Prior to any fuel
handling with the
head off the
reactor vessel,
the refueling
interlocks shall
be functionally
tested. They
shall be tested at
weekly intervals
thereafter until
no longer
required They
shall also be
tested following
any repair work
associated with
the interlocks.

2. Fuel shall not be loaded'' into the reactor core
unless all control rods
are fully inserted.

2. No additional
surveillance
required.

BFN
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS POR OPERATION

3.10.A. Refuelln Interlocks 4.10.A. Refuelin Interlocks

SURVEILLANCE REQUIREMENTS

3. The fuel grapple hoist
load switch shall be set
at,< 1,000. lbs.

3. No additional
surveillance required.

If the frame-mounted
auxiliary hoist, the
monorail-mounted auxiliary
hoist, or the service platform
hoist is to be used for
handling fuel with the head
off the reactor vessel,'he
load limit switch on the hoist
to be used shall be set at
< 400 lbs.

No additional
" surveillance required.

5. Maintenance may be performed
on a single control rod or
control rod drive without
removing the fuel in the
control cell 'if the following
conditions are met:

a. The requirements of
Specification 3.10.A.1
are met, and

b. All control rods
diagonally and face
adjacent to the
maintenance rod are
fully inserted and have
their directional
control valves
electrically disarmed.

5. Prior to performing
control rod or control
rod drive maintenance
on a control cell
without removing'fuel
assemblie's the
surveillance require-
ments of Specification
4.10.A.l shall be
performed and all rods
face ad)acent and
diagonally ad)acent
to the maintenance rod
shall be electrically
disarmed per
specification 3.10.A.5.b.

BFN
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS"

3.10.A. Refuelin Interlocks 4.10.A. Refuelin Interlocks

6. A maximum of two non-
ad)acent control rods may
simultaneously be withdrawn

'from the core for the purpose
of performing control rod
and/or control rod drive
maintenance without removing
the fuel from the cells
provided the following
conditions are satisfied:

6. Prior to performing
control rod or control
rod.drive maintenance
on two control cells
simultaneously withollt
removing the fuel from
the cells, two SROs
shall verify that the
requirements of
Specification 3.10.A.6
are satisfied.

a. The reactor mode switch
shall be locked in the
RBFUBL position. The
refueling interlock which
prevents more than one
control rod from being
withdrawn may be bypassed
for one of the control
rods on which maintenance
is being performed. All
other refueling interlocks
shall be OPERABLE.

b. All directional control
valves for remaining
control rods shall be
disarmed electrically
except as specified in
3.10.A.7 and sufficient
margin to criticality
shall be demonstrated.

c. The two maintenance cells
must be separated by more
than two control cells in
any direction.

d. An appropriate number of
SRMs are available as
defined in'specification
3.10.B.

BFN
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION'URVEILLANCEREQUIREMENTS

3.10.A. Refuelin Interlocks 4.10.A. Refuelin Interlocks

a ~ The reactor mode switch
is locked in the
REFUEL position. The
refueling interlock which
prevents more than one
control rod from being
withdrawn may be bypassed
on a withdrawn control
rod after the fuel
assemblies in the cell
containing (controlled
by) that control rod
have been removed from
the reactor core. All
other refueling interlocks
shall be OPERABLE.

7. Any number of control rods
may be withdrawn or removed
from the reactor core
providing the follqwing
conditions are satisfi'ed:'.

With the mode selection
switch in the REFUEL or
SHUTDOWN mode, no more
than one control rod
may. be withdrawn.
without first removing
fuel from the cell
except as specified in
4.10.A.6. Any number
of rods may be
withdrawn once
verified by two
licensed operators
that the fuel has been
removed from each cell..

B. Core Monitorin B. Core Monitorin

1. During core alterations,
except as in 3.10.B.2,
two SRMs shall be
OPERABLE, in or ad)acent
to any quadrant where
fuel or control rods are
being moved. For an SRM
to be considered OPERABLE,
the following shall be
satisfied:

a. The SRM shall be
inserted to the normal
operating level. (Use
of special moveable,
dunking type detectors
during initial fuel
loading

Prior to making any
alterations to the
core the SRMs shall
be functionally tested
and checked for neutron
response. Thereafter,
while required to be
OPERABLE, the SRMs
will be checked daily
for response except as
specified in
3.10.B.l.b.2.
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

3.10.8. Core Monitorin

3.10.B.l.a. (Cont'd)

and ma)or core
alterations in place
of normal detectors
is permissible as
long as the detector
is connected to the
normal SRM circuit.)

b.l The SRM shall have a
minimum of 3 cps with
all rods fully
inserted in the core,if one or more fuel
assemblies are in the
core, or

b.2 During a full core
reload where both
irradiated and fresh
fuel is being loaded,
SRMs (PLCs) may have
a count rate of
(3 cps provided that
the SRMs are response
checked at least once
every 8 hours with a
neutron source until
) 3 cps can be
maintained, and
provided also that
the core is loaded in
a spiral sequence
only, or

b.3 During a full core
reload where both
irradiated and fresh
fuel are being

.loaded, four (4)
irradiated 'fuel
assemblies will be
placed ad)acent to
each SRM to establish
a count rate of
)3 cps, provide/

BPN
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= 3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION

= 3.10.B. Core Monitorin

SURVBILLANCB REQUIREMENTS

4.10.B Core Monitorin

3.10.B.l.b.3. (Cont'd)
I

each SRM is
functionally
tested prior to
ad)acent

fuel'oading,

a
neutron response
is observed as
the adjacent fuel
is loaded, and
the core is
loaded in a
spiral sequence
only after the
SRM ad)acent fuel
loading.

2. During a complete core
removal, the SRMs

shall have an initial
minimum count rate of
3 cps prior to fuel
removal, with all rods
fully inserted and
rendered electrically
INOPBRABLB. The count
rate will diminish
during fuel removal.
Individual control
rods outside the
periphery of the then.
existing fuel matrix
may be electrically
armed and moved for

'aintenance after all
fuel in the cell
containing (controlled
by) that control rod
have been removed from
the reactor core.
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION ~ SURVEILLANCE REQUIREMENTS

3.10.C S ent Fuel Pool Water 4.10.C S ent Fuel Pool Water

l. Whenever irradiated fuel is
stored in the spent fuel
pool, the pool water level
shall be maintained at a
depth of 8-1/2 feet or
greater above the top of
the spent fuel. A minimum
of 6-1/2 feet of water
shall be maintained over
single irradiated fuel
assemblies during transfer
and handling operations.

2. Whenever irradiated fuel is
in the fuel pool, the pool
water temperature shall be
<150'.

2.

a ~

Whenever irradiated
fuel is stored in the
spent fuel pool, the
water level and
temperature shall be
recorded daily.

A sample of fuel pool
water shall be analyzed
in accordance with the
following
specifications:

At least daily for
conductivity and
chloride ion content.

b. At least once per
8 hours for
conductivity and
chloride content when
the fuel pool cleanup
system is INOPERABLE.

3. Fuel pool water shall be
maintained within the following
limits:

conductivity < 10 thos/cm
at 25 C

chlorides < 0.5 ppm
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3.10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS POR OPERATION SURVEII LANCE REQUIREMENTS

3.10.D Reactor Buildin Crane 4.10.D Reactor Buildin Crane

1. The reactor building crane
shall be OPERABLE:

1. The following
operational checks and
inspections shall be

, performed on the
reactor building crane
prior to handling of a
spent fuel cask and
new or:spent fuel.
(These need not be
performed more
frequently than
quarterly.):

a. When a spent fuel cask
is handled.

a ~ The cab and
pendant controls
shall be
demonstrated to
be OPERABLE on
both the 125-ton
hoist and the
5-ton hoist.

b. Whenever new or spent
fuel is handled with
the 5-ton hoist.

b.

Co

A visual
inspection shall
be made to insure
structural
integrity of the
125-ton hoist,
the 5-ton hoist
and cask yoke
safety wire ropes.

The overtravel
limit switch
interlocks,
movement speed
control and
braking
operations for
the bridge,
trolley and
hoists, the
pendant

BFN
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3. 10/4. 10 CORE ALTERATIONS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.10.D Reactor Buildin Crane 4.10.D Reactor Buildin Crane

4.10.D.l.c. (Cont'd)

interlocks, the
main-auxiliaiy
hoist operation
interlock, and
the remote
emergency stop
shall be
functionally
tested.

B. S ent Fuel Cask E. S ent Fuel Cask

l. Upon receipt, an empty fuel
cask shall not be lifted
until a visual inspection
is made of the cask-lifting
trunnions and fastening
connection has been conducted.

Prior to
attachment and
lifting of an
empty spent fuel
cask from the
shipping trailer,
a visual
inspection shall
be conducted "on
the lifting
trunnions and the
fasteners used to
connect the
trunnion to the
cask.

2. A visual
inspection shall
be made of the
assembled
trunnion on the
empty cask to
insure proper
assembly.~
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3."10/4.10 CORE ALTERATIONS

LIMITING CONDITIONS POR OPERATION SURVEILLANCE REQUIREMENTS

- 3.10.P s ent Puel Cask Handlin
Refuelin Ploor

l. Administrative control
shall be exercised to
limit the height the spent
fuel cask is raised above
the refueling floor by the
reactor buildi'ng crane to
6 inches, except for entry
into the cask
decontamination chamber
where height above the
floor will be
approximately 3 feet.

2. The spent fuel cask yoke
safety links shall be
properly positioned at all

-times except when the cask
is in the decontamination
chamber.

'PN
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3.10 BAsEs

A. Refuelin Interlocks

The refueling interlocks are designed to back up procedural core
reactivity controls during refueling operations. The interlocks
prevent an inadvertent criticality during refueling operations when
the reactivity potential of the core is being altered.

To minimize the possibility of loading fuel into a cell containing no
control rod, it is required that all control rods are fully inserted
when fuel is being loaded into the reactor core. This requireherit
assures that during refueling the refueling interlocks, as designed,will prevent inadvertent criticality.
The refueling interlocks reinforce operational procedures that
prohibit taking the reactor critical under certain situations
encountered during refueling operations by restricting the movement
of control rods and the operation of refueling equipment.

The refueling interlocks include circuitry which senses the condition
of the refueling equipment and the control rods. Depending on the
sensed condition, interlocks are actuated which prevent the movement
of, the refueling equipment or withdrawal of control rods (rod block).

Circuitry is provided which senses the following conditions.

l. All rods inserted

2. Refueling platform positioned near or over the core

3. Refueling platform hoists are fuel-loaded. (fuel grapple, frame
mounted hoist, monorail mounted hoist).

4. Fuel grapple not full up

5. Service platform hoist fuel-loaded

. 6. One rod withdrawn

When the mode switch is in the REFUEL position, interlocks prevent
the refueling platform from being moved over the core if a control
rod is withdrawn and fuel is on a hoist. Likewise, if the refueling
platform is over the'ore with fuel op a hoist, control rod motion is
'blocked by the interlocks. When the mode switch is in the refuel
position only one control rod can be withdrawn. The refueling
interlocks, in combination with core nuclear design and refueling
procedures, limit the probability of an inadvertent criticality. The
nuclear characteristics of the core assure that the reactor is
subcritical even when the highest worth control rod is fully
withdrawn. The combination of refueling interlocks for control rods

BFNUnit 2
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3.10 BASES (Cont'd)

.and the refueling platform provide redundant methods of preventing
inadvertent criticality even after procedural violations. The
interlocks on hoists provide yet another method of avoiding
inadvertent criticality.
Fuel handling is normally conducted with the fuel grapple hoist. The
total load on this hoist when the interlock is required consists of
the weight of the fuel grapple and th'e fuel assembly. This total is
approximately 1,500 lbs, in comparison to the load-trip setting of
1,000 lbs. Provisions have also been made to allow fuel handling
with either of the three auxiliary hoists and still maintain the
refueling interlocks. The 400-lb load-trip setting on these hoists
is adequate to trip the interlock when one of the more than'00-lb
fuel bundles is being handled.

During certain periods; it is desirable to perform maintenance on two
control rods and/or control rod drives at the same time without
removing fuel from the cells. The maintenance is performed with the
mode switch in the REFUEL position to provide the refueling
interlocks normally available during refueling operations. In order
to withdraw a second control rod after withdrawal of the first rod,it is necessary to bypass the refueling interlock on the first
control rod which prevents more than one control rod from being
withdrawn at the same time. The requirement that an adequate
shutdown margin be demonstrated and that all remaining control rods
have their directional control valves electrically disarmed ensures
that inadvertent criticality cannot occur during this maintenance.
The adequacy of the shutdown margin is verified by demonstrating that
at least 0.38 percent hk shutdown margin is available. Disarming
the directional control valves does not inhibit control rod scram
capability.

Specification 3.10.A.7 allows unloading of a significant portion of
the reactor core. This operation is performed with the mode switch
in the REFUEL position to provide the refueling interlocks normally
available during refueling operations. In order to withdraw more
than one control rod, it is necessary to bypass the refueling
interlock on each withdrawn control rod which prevents more than one
control rod from being withdrawn at a time. The requirement that the
fuel assemblies in the cell controlled by the control rod be removed
from the reactor core before the interlock can be bypassed ensures
that withdrawal of another control rod does not result in inadvertentcriticality. Each control rod provides primary reactivity control
for the fuel assemblies in the cell associated with that control rod.

'Thus, removal of an entire cell (fuel assemblies plus control rod)
results in a lower reactivity potential of the core. The
requirements for SRM operability during these core alterations assure
sufficient core monitoring.

REFERENCES

1. Refueling interlocks (BFNP FSM Subsection 7.6)
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3.10 BASES (Cont'd)

B. Core Monitorin

The SRMs are provided to monitor the core during periods of station
shutdown and to guide the operator during refueling operations and
station startup. Requiring two operable SRMs in or adjacent to any
core quadrant where fuel or control rods are being moved assures
adequate monitoring of that quadrant during such alterations. The
requirement of three counts per second provides assurance that neutron
flux is being monitored and ensures that startup is conducted ohiy if
the source range flux level is above the minimum assumed in the control
rod drop accident.

During a full core reload SRM/FLC (Fuel Loading Chamber) operability
will be verified using a portable external source at least once every
eight hours until sufficient fuel has been loaded to maintain three
counts per second. A large number of fuel assemblies will not be
required to maintain three counts per second. This increased
surveillance rate assures proper detector operability until that time.

During a full core reload, irradiated fuel may be placed adjacent to
each SRM to maintain a count rate greater than three counts per
second. Four (4) irradiated fuel assemblies will be placed in the four
adjacent fuel locations to each SRM to establish the greater than
three counts per second count rate. The response of each SRM to the
adjacent fuel loading will demonstrat'e neutron response. Each SRM will
be functionally tested prior to loading the adjacent fuel assemblies.
This precludes the use of FLCs as mandatory for a full core reload.

Under the special condition of removing the full core with all control
rods inserted and electrically disarmed, it is permissible to allow SRM
count rate to decrease below three counts per second. All fuel moves
during core unloading will'educe reactivity. It is expected that the
SRMs will drop below three counts per second before all of the fuel is
unloaded. Since there will be no reactivity additions during this
period, the low number of counts will not present a hazard. When all
of the fuel has been removed to the spent fuel storage pool, SRMs will
no longer be required. Requiring the SRMs to be functionally tested
prior to fuel removal assures that the SRMs will be operable at the
start of fuel removal. The daily response check of the SRMs ensures
.their continued operability until the count rate diminishes due to fuel
removal. Control rods in cells from which all fuel has been removed
and which are outside the periphery of the then existing fuel matrix
may be armed electrically and moved for maintenance purposes during
full core removal, provided all rods that control fuel are

fully'nsertedand electrically disarmed.

REFERENCES

l. Neutron Monitoring System (BFNP FSAR Subsection 7 ')
2'. Morgan, W. R., "In-Core Neutron Monitoring System for General

Electric Boiling Water Reactors," General Electric Company, Atomic
Power Equipment Department, November 1968, revised April 1969
(APED-5706)

BFN
Unit 2

3.10/4.10-13



3.10 BASES (Cont'd)

C. S ent Fuel Pool Water

The design of the spent fuel storage pool provides a storage location
Eor approximately 140 percent of the full core load of fuel assemblies
in the reactor building which ensures adequate shielding, cooling, and
reactivity control of irradiated fuel. An 'analysis has been performed
which shows that a water level at or in excess of eight and one-half
feet over the top of the stored assemblies will provide shielding such
that the maximum calculated radiological doses do not exceed the limits
of 10 CFR 20. The normal water level provides 14-1/2 feet of
additional water shielding. The capacity of the skimmer surge tanks is
available to maintain the water level at its normal height for three
days in the absence of additional water input from .the condensate
storage tanks. All penetrations of the fuel pool have been installed
at such a height that their presence does not provide a possible
drainage route that could lower the normal water level more than
one-half foot.

The fuel pool cooling system is designed to maintain the pool water
temperature less than 125'F during normal heat loads. If the reactor
core is completely unloaded when the pool contains two previous
discharge batches, the temperature may increase to greater than 125'F.
The RHR system supplemental fuel pool cooling mode will be used under
these conditions to maintain the pool temperature to less than 125'F.

D. Reactor Buildin Crane

The reactor building crane and 125-ton hoist are required to be
operable for handling of the spent fuel in the reactor building. The
controls for the 125-ton hoist are located in the crane cab. The
five-ton has both cab and pendant controls.

A visual inspection of the load-bearing hoist wire rope assures
detection of signs of distress or wear so that corrections can be
promptly made iE needed.

The testing of the various limits and interlocks assures their proper
operation when the crane is used.

E. S ent Fuel Cask

The spent fuel cask design incorporates removable lifting trunnions.
The visual inspection of the trunnions and fasteners prior to
attachment to the cask assures that no visual damage has occurred
during prior handling. The trunnions must be properly attached to the
cask for lifting oE the cask and the visual inspection assures correct
installation.

BFN
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3.10.F S ent Fuel Cask Handlin — Refuelin Floor

Although single failure protection has been provided in the design of
the 125-ton hoist drum shaft, wire ropes, hook and lower block assembly
on the reactor building crane, the limiting of lift height of a spent
fuel cask controls'the amount of energy available in a dropped cask
accident when the'cask is over the refueling floor.
An analysis has been made which shows=-that the floor and support
members in the area of cask entry into the decontamination facility can
satisfactorily sust'ain a dropped cask from a height of three feet.

The yoke safety links provide single failure protection for the hook
and lower block assembly and limit cask rotation. Cask rotation is
necessary for decontamination and the safety links are removed during
decontamination.'.10

BASES

A. Refuelin Interlocks

Complete functional testing of all refueling interlocks before any
refueling outage will provide positive indication that the interlocks
operate in the situations for which they were designed. By loading
each hoist with a weight equal to the fuel assembly, positioning the
refueling platform, and withdrawing control rods, the interlocks can'e
sub)ected to valid operational tests. Where redundancy is provided in
the logic circuitry,"tests can be performed to assure that each,.
redundant logic element can independently perform its function.

B. Core Monitorin

Requiring the SRMs to be functionally tested prior to any core
alteration assures that tQe SRMs will be operable at the start of that
alteration. The daily response check of the SRMs ensures their
continued operability.

REFERENCES

1. Fuel Pool Cooling and Cleanup System (BFNP FSAR Subsection 10.5)

2. Spent Fuel Storage (BFNP FSAR Subsection 10.3)
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3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11 FIRE PROTECTION SYSTEMS . 4.11 FIRE PROTECTION SYSTEMS

Applies to'he operating
status of the applicable fire
suppression and/or 'detection
systems for the rea'ctor
building, diesel gen'erator
buildings, control bay,
intake pumping st'ati'o'n, 'cable
tunnel to the intake pumping
station, and cable trays al'ong
the south wall 'of the turbine
building, elevation 586.

Applies to the surveillance
requirements of the
'applicable fire suppression
and/or detecti'on systems for
the reactor buildin'g, diesel
generator buildings, control
bay, intake pumping station;
cable tunnel to the intake
pumping station, and cable
trays along the south wall
of the turbine buil'ding,
elevation 586 when the
corresponding limiting
conditions for operation
are in ef'fec't.

o~b ective

To assure availability of
Fire Protection Syst'ems.

O~bectiv'e
e

To verify the operability of
the Fire Protection System's.

S ecificat'ion

'A. Hi h Pressure Fire
Protection S stem

A. Hi h Pressure
Fire'rotectionS stem

1. The High 'Pressure
Fire Protectio'n
System shall have:

.1. High Pressure Fire
Protection System
Vesting:

a. Two (2) high
'pressure 'fi're
pumps OPERABLB
and aligned to
the high
pressure fire
header.

b. Automatic
initiation logic
OPERABLE.

Item '~Pre'ene

a. Simulated Once/year
automatic
and manual
actuation
of high
pressure
pumps and
automatic
valve
operability

b. Pump Once/month
Operability

BFN
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3.11/4.11 FIRE PROTECTION SYSTENS

LINITING CONDITIONS FOR OPERATION sURvEILLANcE REQUIREMENTs

3.11.A. Hi h Pressure Fire Protection
~sstem

4.11.A. Hi h Pressure Fire
Protection S stem

4.11.A.l (Cont'd)

Ce

d.

Deleted

Pump 'nce/3 years
capability
checked to
be 2,664 gpm
at 250 feet
head

e. Once/yearSpray
header and
nozzle
inspection
for blockage

System Twice/year
flush in
con)unction
with
semi-annual
addition of
biocide to
the Raw
Cooling
Water
System

g. Building Once/3 years
hydraulic
performance
verification

h. Yard loop Once/year
and cooling
tower loop
hydraulic
performance
verification

BFN
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2. If Specifications
3.11.A.l.a or
3.11.A.l.b cannot be
met, a patrolling

. fire watch with
portable fire
equipment available
shall be established
to insure that each
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2. When it is determined
that only one pump is
OPERABLE, that pump
shall be demonstrated
OPERABLE immediately,
and daily thereafter
until Specification
3.11;A.l.a can be
met.



3.11/4.11 FIRE P OTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.A. Hi h Pressure Fire Protection
m~eeem

4.11.A. Hi h Pressure Fire
Protection S stem

area where protection
is lost is checked
hourly.

3 ~ If only one high
pressure fire pump is
OPERABLE, the
reactors may remain
in operation for a
period not to exceed
7 days, provided the
requirements of
Specification
3.11.A.l.b above
are met.

3. Raw Service Water
S stem Testin

Item ~ere cene

Simulated Once/year
automatic
and manual
actuation
of raw service
water pumps
and operation
of tank level
switches.

If Specification
3.11.A.3 cannot be
met, the reactors
shall be placed in
the Cold shutdown
condition in
24 hours.

4. The high pressure
fire protection
system pressure
shall be logged
daily.

5. Removal of any
component in the High
Pressure Fire System

'from service for any
reason other than
testing or emergency
operations shall
require Plant
Superintendent
approval.

5. Principal header
and component
isolation valves
shall be checked
open at intervals'o

greater than
3 months.

6. The Raw Service Water
storage tank level
shall be maintained
above level, 723'7" by
the raw service water

pumps'FN

Unit 2
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3.11/4.11 FIRE P OTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.A. Hi h Pressure Fire Protection
s~stem

4.11.A. Hi h Pressure Fire
Protection S stem

If Specification
3.11.A.6 cannot be
met a fire pump'hill
be started and run
continuously until
the raw service, water
pumps can maintain a
raw service water
storage tank level
above 723'7".

8. The fire protection
water distribution
system shall have i
minimum capacity of
2664 gpm at 250'ead.

9. The fire protection
system shall be
capable of supplying
the individual 'loads
listed in Table
3.11.A.

B. C~O Fire Protection S stem B. CO2 Fire'rotection
~sstem

1. The C02 Fire
Protection System
shall be OPERABLE:

1. C02 Fire Protection
Testing:

'a ~ With a minimum
of 8-1/2 tons
(0.5 Tank) CO2
in storage units
1 and 2.

Item ~ere ueuc

a. Simulated Once/year
automatic
and manual
actuation

With a minimum
of 3 tons (0.5
Tank) CO2
storage unit 3.

b. Storage Checked
tank daily
pressure
and level

BFN
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3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.B. '~O Fire Protection
~ss tern

3.11.B.1 (Cont'd)

4.11.8. C~O Fire Protection
s~stem

4.11.B.l (Cont'd)

c. Automatic
initiation logic

i OPERABLE.

c. C02 Spray
header and
nozzle
'inspection
for blockage

Once/0
years

2. If Specifications
3.11.B.l.a or
3;11.B.l.b or
3.11.B.l.c cannot be
met, a patrolling
fire watch with
portable fire
equipment shall be
established to ensure
that each area where
protection is lost
is checked hourly.

2. When the cable
spreading room
CO2 Fire
Protection
is INOPERABLE,
one 125-pound
(or larger)
portable fire
extinguisher
shall be placed
at each entrance.

3. If Specifications
3.11.B.l.a,
3.11.B.l.b, or
3.11.B.l.c are not
met within 7 days,
the affected unit(s)
shall be in Cold
Shutdown within
24 hours.

If CO2 fire
protection. is,lost
to a cable spreading
room or to any diesel
generator building
area a,continuous
fire watch shall be
established
immediately and shall
be continued until
CO2 fire protection
is restored.

t e

( s
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3.11/4.11 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.B. CO2 Fire Protection
s~eeeet

5. Removal of any
component in the CO2
Fire Protection System
from service for any
reason other than
testing or emergency
operations shall
require
Plant Superintendent
approval.

C. Fire Detectors

The fire detection
system's heat and
smoke detectors for
all protected zones
shall be OPBRABLB
exCept that one
detector for a given
protected zone may
be INOPERABLB for a
period no greater
than 30 days.

4.11.C.
tl. 'll heat and smoke

detectors shall be
tested in accordance
with industrial
standards or other
approved methods
semiannually.

2. If
Specification'.11.C.l

cannot be
met, a patrolling
fire watch will be
established to ensure
that each protected
zone or area with
INOPBRABLB detectors
is checked at
intervals no greater
than one each hour.

2. The non-Class A
supervised detector
circuitry for those
detectors which
provide alarm only
will be tested once
each month by
actuating the
detector at the end
of the line or end
of the branch such
that the largest
number of circuit
conductors will be
checked.

BFN
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3. 11/4. 11 PIRE PROTECTION SYSTEMS

l IMITINQ CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

4.11 C. Pire Detectors

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

4. The circuits between
the local panels in
4.11.C.3 and the
main control room
will be tested
monthly.

3.11.D. RovING PIRE MATcH

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

E
~

D. ROVING PIRE WATCH

A roving fire watch will
tour each area in which
automatic fire suppression
systems are to be
installed (as described in
the "Plan for Evaluation,
Repair, and Return to
Service of Browns Perry
Units 1 and 2," Section X)
at intervals no greager-
than 2 hours. A keyclock
recording type system
shall be used to monitor
the routes of the roving
fire watch. The patrol
will be discontinued as
the 'automatic supprepsian
systems are installed and
made OPERABLE for each
specified area.

A monthly walk-through by
the Safety Engineer will
be made to visually
inspect the plant fire

"'rotectionsystem for
signs of damage,
deterioration, or
abnormal conditions which
could )eopardize proper
operation of the system.

BPN
Unit 2
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3.11/4.11 PIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPBRATION SURVEILLANCE REQUIREMENTS

3.11.E. Pire Protection S stems
~ine ection

4.11.E. Pire Protection S stems

All fire barrier
penetrations, including
cable penetration barriers,
fire doors and fire
dampers, in f1re zone
boundaries protecting
safety related areas shall
be functional at all times.
With one or more of the
.required fire barrier
penetrations nonfunctional
within one hour establish
a continuous Eire watch
on at least one side of
the affected penetrat1on
or verify the OPERABILITY
of fire detectors on at,
least one side of the
nonfunct1onal Eire barrier
and establish an hourly
fire watch patrol until the
work is completed and the
barrier is restored to
functional status.

Bach required fire
barrier penetration shall
be verified to be
functional at least once
per 18 months by a visual
inspection, and prior to
restoring a fire barrier
to functional status
following„repairs or
maintenance by
perEormance of a visual
inspection of the
affected fire barrier
penetration.

P. P re Protectio Or anization

The minimum 1n-plant Eire
protection organization
and duties shall be as
depicted 'in Figure 6.3-1.

G. Air Masks and linders

A minimum of 15 air
masks and 30 500-cubic-inch
air cylinders shall be
available at all times
except that a time period
of 48 hours following
emergency use 1s allowed.
to permit recharging or
replacing.

BFN
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3 'l/4.11 FIRE PROTECTION SYSTEHS

LIMITIHG CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.11.H. Continuous Fire Match

A continuous fire watch
shall be stationed in the
immediate vicinity where
work involving open flame
welding, or burning is in
progress.

0 en Flames Veldin and
Burnin in the Cable
S readin Room

There shall be no use of
open flame, welding, or
burning in the cable
spreading room unless the
reactor is in the Cold
Shutdown condition.

BFN
Unit 2
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T 3 1'1 A. F R T T N H Y RA H NT

Reactor Building RooF

A.
B.

Valve 26-849
Valve 26-889

200
200

65
65

Refuel Floor

A.
B.
C.
D.
E.
F.
G.

Valve 26-835
Valve 26-843
Valve 26-870
Valve 26-865
Valve 26-876
Valve 26-888
Valve 26-898

75
75
75
75
75
75
75

70
70
70
70
70
70
70

Cable Tray Fixed Water Spray Systems (1)

A.,
, B.-

C.
D.
E.
F.
G.
H.
I.
J.
K.
L.

0.

Unit 1 - A, B, C, &,D
Unit 1 - E & F
Unit 1 - G &'H
Unit1-K&,L
Unit 1 - N, P 8 Q
Unit 2 - A 8, B
Unit 2 - C, D, E 8, F

Unit 2 -J, K & L
Unit 2 - N> P> Q & R

Unit 3 - A & B
Unit 3 - C. D, E & F

Unit 3 - J. K. L & H
Unit 3 - N, P & Q
Turbine Building
Unit 3 - Diesel Generator Building

200
180
300

70
115
200
200

85
120
200
265
135
100
30
55

70
65
55
65
75
70
70
65
60
70
75
75
40
55
50

Diesel Generator Buildings

A.
B.

BFN-Unit

Valve 26-1032
Valve 26-1069

75
75

70
70



5. Pump 1ntake Station

A. Valve 26-578

6. Control Bay

A. Valve 26-1076

7. Yard Loop (2)

A. Hydrant at Valve 0-26-526
B. Hydrant at Valve 0-26-530

8. Cooling Tower Loop

A. Hydrant at Valve 0-26-1023-6

75

75

500
500

500

70

70

65
65

65

Hote ( 1) Cable tray fixed water spray systems are to be tested simultaneously with one 1-1/2 inch hose station.
HOte (2) Yard hydrants and the cooling tower hydrant are to be tested using the longest path For Flow.

BFN-Unit 2



3.11 BASES

The High Pressure Fire and C02 Fire Protection specifications are provided
in order to meet the preestablished levels of operability during a fire in
either or all of the three units. Requiring a patrolling fire watch

with'ortablefire equipment if the automatic initiation is lost will provide (as
does the automatic system) for ea'rly reporting and immediate fire fighting
capability in the event of a fire occurrence.

The High Pressure Fire Protection System is supplied by four pumps (three
electric driven and one diesel driven) aligned to the high pressure fife
header. The reactors may remain in operation for a period not to eiceed
seven days if three pumps are out of service. Xf at least two pumps are not
made operable in seven days or if all pumps are lost during this seven-day
period, the reactors will be placed in the cold shutdown condition within
24 hours.

For the areas of applicability, the fire protection water distribution system
minimum capacity of 2,664 gpm at 250'ead at the fire pump discharge consists
of the following design loads:

l. Sprinkler System (0.30 gpm/Et /4440 ft area) 1332 gpm
2. 1 1/2" Hand Hose Lines 200 gpm
3. Raw Service Mater Load 1132 qlm

TOTAL 2664 gpm

The C02 Fire Protection System is considered operable with a minimum of
8 1/2 tons (0.5 tank) C02 in storage for units 1 and 2; and a minimum of
3 tons (0.5 tank) C02 in storage Eor unit 3. An immediate and continuous
fire watch in the cable spreading room or any diesel generator building area
will be established if CO2 Eire protection is lost in this room and =will
continue until C02 fire protection is restored.

To assure close supervision of fire protection system activities, the removal
from service of any component in either the High Pressure Fire System or the
C02 Fire Protection System for any reason other than testing or emergency
operations will require Plant Superintendent approval.

Early reporting and immediate fire fighting capability in the event of a fire
occurrence will be provided (as with automatic system) by requiring a
patrolling fire watch if more than one detector for a given protected zone is
inoperable.

A roving fire watch for areas in which automatic fire suppression systems are
to be installed will provide additional interim fire protection for areas that
have been determined to need additional protection.,

BFN
Unit 2
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3.11 BASES (Cont'd)

The. fire protection system is designed to supply the required flow and
pressure. to an individual load listed on Table 3.11.A while maintaining a
design raw service water load of 1132 gpm.

4.11 BASES
'I

Periodic, testing of both the High Pressure Fire System and the CO2 Fire
Protection. System will provide positive indication of their operability.
If only one of the pumps supplying the High Pressure Fire System is
operable, the pump that is operable will be checked immediately and daily
thereafter to demonstrate operability. If the CO2 Fire Protection
System becomes inoperable in the cable spreading room, one 125-pound (or

'arger)fire extinguishers will be placed at each entrance to the cable
spreading room.

annual testing of automatic valves and control devices is in accordance
with NFPA Code Vol. II, 1975, section 15, paragraph 6015. More frequent
testing=would require excessive automatic system inoperability, since
there are a large number of automatic valves installed and various
portions of the system must be isolated during an extended period of time
during this test.

I I
l

Met fire header flushing, spray header inspection for blockage, and
nozzle, inspection for blockage will prevent, detect, and remove buildup
of sludge or other material to ensure continued operability. System
flushes in,con)unction with the semiannual addition of biocide to the Raw
Cooling. Mater System will help prevent the growth of crustaceans which
could reduce nozzle discharge.

/

Semiannual'ests of heat and smoke detectors are in accordance with the
NFPA Code.

Mith the exception of continuous strip heat detectors panels, all
non-class A supervised detector circuits which provide alarm only are
hardwired through conduits and/or cable trays from the detector to the
main control room alarm panels with no active components between.
Nonclass A circuits also actuate the HPCI water-fog system, the CO2
system in the diesel generator buildings, and isolate ventilation in
shutdown board rooms. The test frequency and methods specified are
)ustified for the following reasons:

An analysis was made of worst-case fire detection circuits at
Browns Ferry to determine the probability of no undetected failure
of the circuits occurring between system test times as specified in
the surveillance requirements. A circuit is-defined as the wire
coqpections and components that affect transmission of an alarm
piqnal between the fire detectors and the contiol room
annunciator. Three circuits were analyzed which were
representative of an alarm-only circuit, a water-fog circuit, and a .„

CO2 circuit. The spreading room B smoke detector was selected as-
the worst-case alarm-only circuit because it had the largest number
of wires and connections in a single circuit. The HPCI water-fog
circuit was selected for analysis because it is the only

water-fog'ircuitin the area of applicability for Technical Specifications..

BFN
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4.11 BASES (Cont'd)

The Standby Diesel Generator Room A C02 circuit was selected
because it contained 2 out of 3 detector logic, the most
complicated CO2 circuit logic. Calculations were based on
failure rates for wires, connections, and circuit components as
shown in Appendix III of MAsH-1400. Failure rates were considered
for the following circuit components:

l. Open circuit
2. Short'to ground
3. Short to power
,4. Timing motor failure to start
5. Relay failure to energize
6. Normally open contact failure to close
7. Normally open or normally closed contact short
8. Normally closed contact opening
9. Timing switch failure to transfer

The calculated probabilities (Pf) for no undetected failure of the
circuits occurring were as follows, based on the specified test
frequency.

TEST FREQUENCY pf

Spreading Room B
HPCI Mater Fog
Standby Diesel Gen Room A C02

One Month
Six Months
Six Months

0.975287
0.977175
0.957595

The worst case of the three areas considered is Spreading Room B.
The probability of undetected failure is approximately 1/40, which
means that one undetected failure will occur on the average every
40 months over an extended period of time and that the failure
could exist up to one month. The frequency of testing is thus much
greater than the frequency of failur'e and produces circuits with
adequate reliability.

2. Circuits checks by initiation of end of the. line or end of the
branch detectors will more thoroughly test the parallel circuits
than testing on a rotating detector basis. This test's not a
detector test, but is a test to simulate the effect of electrical
supervision as defined in the NFPA Code.*

3. Testing of circuits which actuate CO2, water, or ventilation
systems requires disabling the automatic feature of the fire
protection system for the area. A surveillance program which
disabled these circuits monthly would significantly reduce the
ability of these circuits to provide fire suppression.

*Ref: NFPA Code 72D-9, paragraph llll, Code 72D-15, paragraph 1312 for
definition of Class A systems, and Code 72A-'.l8,'rticle 240.

BFN
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4.11 BAsBs (cont'd)

4. Daily tests of annunciation lights and audible devices are performed as a
routine operation function.

5. The CO2 system manufacturer recommends semiannual testing of c02
system fire detection circuits.

Figure 6.3-1 describes the in-plant fire protection organization including the
roving fire watch. In addition, 6ther operating personnel periodically
inspect the plant during their normal operating activities for fire hazards
and other abnormal conditions.

Smoke detectors will be tested "in-place" using inert freon gas applied by a
pyrotronics type applicator which is accepted throughout the industrial fire
protection industry for testing products of comHustion detectors or by use of
the MSA chemical smoke generators. At the presdnt time the manufacturers have
only approved the use of "punk" for creating smoke. TVA will not use "punk"
for testing smoke detectors.

tJRnt 2



5+0 MAJOR DESiGN PBATURES

5 ~ 1 SITE PEATURBS

Browns Perry unit 2 is located at Browns Perry Nuclear Plant
site on property owned by the United":States and in custody of
the TVA. The site, shall consist of approximately 840 acres on
the north shore of Wheeler Lake at Tennessee River Nile 294 in
limestone County, Alabama. The minimum distance from the
outside of the secondary containment building to the boundary
of the exclusion arga as defined in 10 CFR 100.3 shall be

',000feet.

5.2 REACTOR

A. The reactor core may contain 764 fuel assemblies
consisting of 4 QUAD+ demonstration assemblies, 8x8
assemblies having 63 fuel rods each, and 8X8R and P8x8R
assemblies having 62 fuel rods each.

B. The reactor core shall contain 185 cruciform-shaped
control rods. The control material shall be boron
carbide powder (B4C) compacted to approximately
70 percent of theoretical density.

5.3 REACTOR VESSEL

The reactor. veSsel shall be as described in Table 4.2-2 of the
FSAR. The applicable design codes shall be as described in
Table 4.2-1 of the FSAR.

5.4 CONTAINNBNT

The principal design parameters for the primary
containment shall be as given in Table 5.2-1 of the
PSAR. The applicable design codes shall be as described
in Section 5;2 of the PSAR.

B. The secondary containment 'shall b'e as described in
Section 5.3 of the FSAR.

C. Penetratlons to the primary containment and piping
passing through such penetrations shall be designed in
accordance with the standards set forth in
Section 5.2.3.4 of the FSAR.

5.5 FUEL STORME

The arrangement of fuel in the new-fuel, storage facility
shall be such that keffg for dry conditions,,is less
than„0.90 and flooded is less than 0.95 (Section 10.2 of
FSAR).

BFN
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5.0 K4JOR DESIGN FEATURES (Cont'd)

B. The keff of the spent fuel storage pool shall be less
than or equal to 0.95.

C. Loads greater than 1000 pounds shall not be carried over
spent fuel assemblies stored in .the spent fuel pool.

5.6 SEISMIC DESIGN

The station class I structures and systems have been designed
to withstand a design basis earthquake with ground
acceleration of 0.'2g. The operational basis earthquake used
in the plant 'design assumed a ground acceleration of O.lg (see
Section 2.5 of the FSAR).

BFN
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6.0 ADMINIsTRATIvEcoNTR0Ls

The plant superintendent has on-site responsibilities for the
safe operation;of the facility and shall report to the
Assistant Director of Nuclear Power (Operations). In the
absence of the plant superintendent, an assistant
superintendent will assume his responsibilities.

B. The portion of TVA management which relates to the opek6tien
of the plant is shown in Figure 6.1-1.

D.

The functional organization for the operation of the station
shall be as shown in Figure 6.1-2.

Shift manning requiremepts shall,. as a minimum, be as
described in Section 6.8.

E. Qualifications of the Browns Ferry Nuclear Plant management
and operating staff shall meet the minimum acceptable levels
as described in ANSI — N18.1, Selection and Training of
Nuclear Power Plant Personnel, dated March 8, 1971. The
qualifications of the Health Physics Supervisor will meet or
exceed the minimum acceptable levels as described in
Regulatory Guide 1.8, Revision 1, dated September 1975.

F. Retraining and replacement training of station personnel
shall be in accordance with ANSI — N18.1, Selection and .

Training of Nuclear Power Plant Personnel, dated March'8;
1971. The minimum frequency of the retraining program shall
be every two years.

G. An Industrial Security Program shall be maintained for the
life of the plant.

H. The Safety Engineer shall have the following qualifications:

a. Must hav'e a sound understanding and thor'ough technical
knowledge of safety and fire protection practices,
procedures, standards, and other codes relating to
electrical utility operations. Must be able to read and
understand engineering drawings. Must possess an
analytical ability for problem solving and data
analysis. Must be able to communicate well both orally
and in writing and must be able to write investigative
reports and prepare written procedures. Must have the
ability to secure the cooperation of management,
employees, and groups in the implementation of safety
programs. Must be able to conduct safety presentations
for supervisors and employees.

BFN
Unit 2

6.0"1



6.0 ADMINISTRATIVECONTROLS (Cont'd)

b. should have experience in safety engineering work at
this level or have three years'xperience in safety
and/or fire protection engineering. It is desirable
that the incumbent be a graduate of an accredited
college or university with a degree in industrial,
mechanical, electrical, or safety engineering, or fire.
protection engineering.

6.2 Review and Audit

The Manager of Power is responsible for the safe operation of all
TVA power plants, including the Browns Ferry Nuclear Plant. The
functional organization for Review and Audit is shown in Figure
6.2-1.

Organizational units for the review of facility operation shall be
constituted and have the responsibilities and authorities listed
below. "I

A. NUCLEAR SAFETY REVIEW BOARD NSRB

1. FUNCTION

The NSRB shall function to provide independent review
and audit of designated activt,ties in the areas of:

a. nuclear power plant operations

. b. nuclear engineering

c. chemistry and radiochemistry

2.

d. metallurgy

e. instrumentation and control

f. radiological safety

g. mechanical and electrical engineering

h. quality assurance practices.

COMPOSITION

The NSRB shall be composed of at least five members,
including the Chairman. Members of the NSRB may be from
the Office of Power or other TVA organizations, or
external to TVA.

BFN
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6.0 ADMINISTRATIVECONTROLS (Cont'd)

The Chairman, members, and alternate members of the NSRB
shall be appointed in writing by the Manager of Power
and shall have an academic degree in engineering or
physical science field, or the equivalent; and in
addition, shall have a minimum of five years technical
experience in one or more areas given in 6.2.A.l. No
more than two alternates shall participate as voting
members in NSRB activities at any one time.

4. CONSULTANTS

Consultants shall be utilized as determined by the NSRB
Chairman to provide expert advice to the NSRB.

5. MEETING FRE UENCY

6.

The NSRB shall meet at least once per six months.

PUORUM

The minimum quorum of the NSRB necessary for the
performance of the NSRB review and audit functions of
these Technical Specifications shall consist of more
than half, of the NSRB membership or at least five
members, whichever is greater. The quorum shall include
the Chairman or his appointed alternate and the NSRB
members including appoint alternate members meeting the
requirements of 6.2.A.3. No more than a minority of the
quorum shall have line responsibility for operation of
the unit.

7. REVIEW

The NSRB shall review:

a ~ The safety evaluations for 1) changes to
procedures, equipment, or systems, and 2) tests or
experiments completed under the provision of
Section 50.59, 10 CFR, to verify that such actions
did not constitute an unreviewed safety question.

b. Proposed changes to procedures, equipment, or
systems which involve an unreviewed safety question
as defined in Section 50.59, 10 CFR.
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6.0 ADMINISTRATIVECONTROLS (Cont'd)
I

c. Proposed tests or experiments- which involve an
unreviewed safety question as defined in Section
50.59, 10 CFR.

d. Proposed changes to Technical Specifications or
this Operating License.

e. Violations of codes, regulations, orders,
Technical Specifications, license requirements,
or of internal procedures or instructions having
nuclear safety significance.

Significant operating abnormalities or
deviations from normal and expected performance
of unit equipment that affect nuclear safety.

All reportable events.

h. All recognized indications of an unanticipated
defici'ency in some aspect'of design or operation
of structures, systems, or'omponents that could
affect nuclear safety.

i. Reports and meeting minutes of the PORC.

8. AUDITS

Audits of unit activities shall be perfoimed under
the cognizance of the NSRB. These audits shall
encompass:

~ I

a ~ The conformance of unit operation to provisions
contained within the Technical Specifications
and applicable license conditions at least once
per 12 months.

b. The performance, training, and qualifications of
the entire unit staff at least once per 12
months.

C ~ The results of actions taken to correct
deficiencies occurring in unit equipment,
structures, systems or method of operation that
affect nuclear safety at least once per 6 months.

d. The performance of activities required by the
Operational Quality Assurance Program to meet
the criteria of Appendix "B," 10 CFR 50, at
least once per 24 months.
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6.0 ADMINISTRATIVECONTROLS (Cont'd)

e. ,The:Site Radiological Emergency Plan and
implementing procedures at least once per
12 months.

f. The Plant Physical Security Plan and
-implementing procedures at least once per
12 months.

g. Any other area of unit operation considered
appropriate by the NSRB or the Manager of Power.

h. The Facility Fire Protection Program and
implementing procedures at least once per
24 months.

i. An independent fire protection and loss
prevention program inspection and audit shall

be'erformedannually utilizing either qualified
offsite licensee personnel or an outside fire
protection firm.

An inspection and audit of the fire protection
and loss prevention program shall be performed
by an outside qualified fire consultant at
1ntervals no greater than three years.

k. The radiological environmental monitoring
program and the results thereof at least once
per 12 months.

The performance of activities required by the
Quality Assurance Program to meet the criteria
of Regulatory Guide 4.15, December 1977, at
least once per 12 months.

m. The performance of activities required by the
Safeguards Contingency Plan to meet the criteria
of 10 CFR 73.40(d) at least once per 12 months.

9 AUTHORITY

The NSRB shall report to and advise the Manager of
Power of those areas of responsibility specified in
Sections 6.2.A.7 and 6.2.A.B.

10. RECORDS

Records of NSRB activities shall be prepared,
approved, and distributed as indicated below:

(Fht 2
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6.0 AOMINISTRATIVE CONTROLS (Cont'd)

a. Minutes of each NSRB meeting shall be prepared,
~ approved, and forwarded to the Manager of Power

within 14 days following each meeting.

b. Reports of reviews encompassed by
Section 6.2.A.7 above, shall be prepared,
approved, and forwarded to the Manager of Power
within 14 days following completion of the
review.

C. Audit reports encompassed by Section 6.2.A.B
above, shall be forwarded to the Manager of
Power and to the management positions
responsible for the areas audited within 30 days
after completion of the audit'.

B. Plant 0 erations Review Committee PORC

1. ~membereh1

The PORC shall consist of the plant superintendent,
or h1s representative, electric maintenance section
supervisor,i mechanical maintenance sect1on
supervisor, instrument maintenance section
supervisor, health physics supervisor, operations
section supervisor, engineer1ng section supervisor,
and quality assurance supervisor. An assistant plant
supervisor may serve as an alternate committee member
when his supervisor is absent. The plant
superintendent will serve as Chairman of the PORC.
His representative will serve as Chairman in the
absence of the plant superintendent.

2. „ Meetin Fre uenc

The PORC shall meet at regular monthly intervals and
for special meetings as called by the Chairman or as
requested by individual members.

3. uorum

Superintendent or his representative, plus five of
the seven other members, or their alternate, will
constitute a quorum. A member will be considered
present if he is in telephone communicat1on with the
committee.
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6.0 ADMINISTRATIVECONTROLS (Cont'd)

4. Duties and Res onsibilities

The PORC serves in an advisory capacity to the plant
superintendent and as an investigating and reporting
body to the Nuclear Safety Review Board in matters
related to safety in plant operations. The plant
superintendent has the final responsibility in
determining the matters that should be referred to
the Nuclear Safety Review Board.

The responsibility of the committee will include:

a. Review all standard and emergency operating and
maintenance instructions and any proposed
revisions thereto, with principal attention to
provisions for safe operation.

b. Review proposed changes to the Technical
Specifications.

c. Review proposed changes to equipment or systems
having safety significance.

d. Investigate reported or suspected incidents
involving safety questions, violations of the
Technical Specifications, and violations of
plant instructions pertinent to nuclear safety.

e. Review reportable events, unusual events,
operating anomalies, and abnormal performance of
plant equipment.

f. Maintain a~ general surveillance of plant
activities to identify possible safety

hazards'.

Review plans for special fuel handling, plant
maintenance, operations, and tests or
experiments which may involve special safety
considerations, and the results thereof, where
applicable.

h. (DELETED)

i. Review implementing procedures of the
Radiological Emergency Plan and the Industrial
Security Program.

(DELETED)

6.0-7
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'I

5. A~uthorit

The PORC shall be advisory to the plant
super intendent.

6. Records

Minutes shall be kept for all PORC meetings with
copies sent to Director, Nuclear Power; Assistant
Director of Nuclear Power (Operations); Chairman,
NSRB.

7. Procedures

Written administrative procedures for committee
operation shall be prepared and maintained describing
the method for submission and content of
presentations to the committee, review and approval
by members of committee actions, dissemination of
minutes, agenda and scheduling of meetings.

6.3 Procedures

A. Detailed written procedures, including applicable checkofflists covering items listed below shall be prepared,
approved, and adhered to.

1. Normal startup, operation, and shutdown of the
reactor and of all systems and components involving
nuclear safety of the facility.

2. Refueling operations.

3. Actions to be taken to correct specific and foreseen
potential malfunctions of systems or components,
including responses to alarms, suspected primary
system leaks, and abnormal reactivity changes.

4. Emergency conditions involving potential or actual
release of radioactivity.

5. Preventive or corrective maintenance operations which
could have an effect on the safety of the reactor.

6. Surveillance and testing requirements.

7. Radiation control procedures.

8. Radiological Emergency Plan implementing procedures.

9. Plant security program implementing procedures.

l0. Fire protection and prevention procedures.

BFN
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6.0 ADMINISTRATIVECONTROLS (Cont'd)

ll. Limitations on the amount of overtime worked by
individuals performing safety-related functions in
accordance with the NRC policy statement on working
hours (Generic Letter No. 82-12).

B. Written procedures pertaining to those items listed above
shall be reviewed by PORC and approved by the plant
superintendent prior to implementation. Temporary changes
to a procedure which do not change the intent of the
approved procedure may be made by a member of the plant
staff knowledgeable in the area affected by the procedure
except that temporary changes to those items listed above
except. item 5 require the additional approval of a member
of the plant staff who holds a Senior Reactor Operator
license on the unit affected. Such changes shall be
documented and subsequently reviewed by PORC and approved
by the plant superintendent.

C.

D.

Drills on actions to be taken under emergency conditions
involving release of radioactivity are specified in the
radiological emergency plan and shall be conducted
annually. Annual drills shall also be conducted on the
actions to be taken following failures of safety related
systems or components.

Radiation Control Procedures

Radiation Control Procedures shall be maintained and made
available to all station personnel. These procedures
shall show permissible radiation exposure and shall be
consistent with the requirements of 10 CFR 20. This
radiation protection program shall be organized to meet
the requirements of 10 CFR 20 except in lieu of the
"control device" or "alarm signal" required by paragraph
20.203(c) of 10 CFR 20:

l. Each high radiation area in.which the intensity of
radiation is greater than 100 mrem/hr'ut less than
1000 mrem/hr shall be barricaded and conspicuously
posted as high radiation area and entrance thereto
shall be controlled by requiring issuance of a
Special Work Permit (SWP)a. Any individual or
group of individuals permitted to enter such areas
shall be provided with or accompanied by one or more
of the following:

a Health Physics personnel, or personnel escorted by Health Physics
personnel, in accordance with approved emergency procedures, shall
be exempt from the SWP issuance requirement during the performance
of their assigned radiation protection duties, provided they comply
with approved radiation protection procedures for entry into high
radiation areas.

BFN
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a. A radiation monitoring device which continuously
indicates the radiation dose rate in the area.

b.

c ~

A radiation monitoring device which continuously
integrates the radiation dose rate in the area
and alarms when a preset integrated dose is
received. Entry 1nto such areas with this
monitoring device may'be tnadd after the dose
rate level in the area has been established and
personnel have been made knowledgeable 'of them.

Ah individual qualified in radiation protection
procedures who is equipped with a radiation dose
rate mo'nitoring device. This individual shall
be responsible for providing positive control
'over the activities within the area and shall
perform per1odic radiation surveillance at the
frequency specified by the facility Health
Physicist in the Special Work Permit.

2. Each high radiation area in which the intensity of
radiation is greater than 1,000 mrem/hr shall be
subge'ct to the provisions of (l) above; and, in
addition, access to the source and/or-.area shall be
secured by lock(s). The key(s)'hall be under the
administrative control of the shift engineer. In the
case bf a high radiation area established for a
period of 30 days or less, direct surveillance to
preveht unauthorized entry may be substituted for
permahent access control.

6.4 Actions to be Taken in the Event of a Re ortable Event in Plant
O eration Ref. Section 6.7

A. Any reportable event shall be promptly reported to the
Manager, Nuclear Production and shall be promptly reviewed
by PORC. 'this committee shall prepare a separate report
for each reportable event. This report shall include an
evaluation of the cause of the event and recommendations
for appropriate action to prevent or reduce the
probabilitg of a repetition of the event.

B. Copies of hll such reports shall be submitted to the
Manager, Nuclear Production and the Chairman of the NSRB
for their kevview.

C.
/

The plant Superintendent shall notify the NRC as specified
in Sect1on 50.73 to 10 CFR Part 50 of the circumstances of
any reportable event.

BFN
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,6.5 Actions to be Taken in the Event a Safet Limit is Exceeded

If a safety limit is exceeded, the reactor shall be shut down
and reactor operation shall not be resumed until authorized by
the NRC. A prompt report shall be made to the Manager, Nuclear
Production, and the Chairman of the NSRB. A complete analysis
of the circumstances'leading up to and resulting from the
situation, together with recommendations to prevent a
recurrence, shall be prepared by the PORC. This report

shall'e

submitted to the Manager, Nuclear Production and the NSRB.
Notification of such occurrences will be made to the NRC by the
plant superintendent within 24 hours.

6.6 Station 0 eratin Records

Records and/or logs shall be kept in a manner convenient
~ for review as indicated below:

1. All normal plant operation including such items as
power level, fuel exposure, and shutdowns

2. Principal maintenance activities

3.

4.

Reportable Events

Checks, inspections, tests, and calibrations of
components ',and systems, including such diverse items
as source leakage

5. Reviews of changes made to the procedures or
equipment or reviews of tests and experiments to
comply with, 1'0 CFR 50.59

6. Radioactive shipments

7. Test results, in units of microcuries, for leak tests
performed pursuant to Specification 3.8.E

8. Record of annual physical inventory verifying
acountability of sources on record

9. Gaseous and liquid radioactive waste released to the
environs

'0.

Off-site environmental monitoring surveys

ll. Fuel inventories and transfers

BFN
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12. Plant radiation and contamination surveys

13. Radiation exposures for all plant personnel

14. Updated, corrected, and as-built drawings of the plant

15. Reactor coolant system inservice inspection

16. Minutes of meetings of the Nuclear Safety Review Board

17. Design fatigue usage evaluation

Monitoring, recording, evaluating, and reporting
requirements contained in 17.b, below will be
met for various portions of the reactor coolant
pressure boundary (RCPB) for which detailed
fatigue usage evaluation per the ASME Boiler and
Pressure Vessel Code Section IIIwas
performed for the conditions defined in the
design specifications. In this plant, the
applicable codes required fatigue usage
evaluation for the reactor pressure vessel
only. The locations to be monitored shall be:

b.

1. The feedwater nozzles

2. The shell at or near the waterline

3. The flange studs

Recording, Evaluating, and Reporting

(1) Transients that occur during plant
operations will be reviewed and a
cumulative fatigue usage factor determined.

(2) For transients which are more severe than
the transients evaluated in the stress
,report, code fatigue usage calculations
will be made and tabulated separately.

See paragraph N-415.2, ASME Section III, 1965 Edition.

BFN
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(3)'n the annual Operating Report, the fatigue
usage factor determined for the transients
defined in (1) and (2) above shall be added
and a cumulative fatigue usage factor to

" date shall be listed. When the cumulative
usage factor reaches a value of 1.0, an
inservice inspection shall be included for
the specific location at the next scheduled
inspection (3-1/3-year interval) period and
3-'/3-year intervals thereafter, and a
subsequent evaluation performed in
accordance with the rules of ASME Section
XI Code if any flaw indications are
detected. The results of the evaluation
shall be submitted in a special report
(Section 6.7.3) for review by the
Commission.

18. Records for Environmental" Qualification which are
covered under the provisions of paragraph 6.10.

B. Except where covered by applicable regulations, items 1

through 8 above .shall be retained for a period of at least
five years and items 9 through 18 shall be retained for
the life of the .plant. A complete inventory of
radioactive materials in possession shall be maintained
current at all times.

6.7 Re ortin Re uirements

In addition to the applicable reporting requirements of Title
10, Code of Federal, Regulations, the following identified
reports shall be submitted to the Director of the appropriate
Regional Office of Inspection and Enforcement unless otherwise
noted.

Routine Reports

a.
and.power escalation testing shall be submitted
following: (1) receipt of an operating license, (2)
amendment to the license involving a planned
incre'ased in power ~level, (3) installation of fuel
that has a different design or has been manufactured
by a different fuel supplier, and (4) modifications
that may have significantly altered the nuclear,
thermal, or hydraulic performance of the plant. The
report shall address each of the tests identified in
the FSAR and shall in general include a description
of the measured values of the operating conditions or

BFN
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characteristics obtained during the test program and
a comparison of these values with design predictions
and specifications. Any corrective actions that were
required to obtain satisfactory operation shall also
be described. Any additional specific details
required in license conditions based on other
commitments shall be included in this report.

Startup reports shall be submitted within: (l) 90
days following completion of the startup test
program, (2) 90 days following resumption or
commencement oE commerical power operation, or (3) 9
months following initial criticality, whichever is
earliest. If the Startup Report does not cover all
three events (i.e., initial criticality, completion
of startup test program, and resumption or
commencement oE commerical power operation),
supplementary reports shall be submitted at least
every three months until all three events have been
completed.

b. Annual 0 eratin Re ort

A tabulation on an annual basis of the number of
station, utility, and other personnel (including
contractors) receiving exposures greater than 100
mrem/yr and their associated man rem exposure
according to work and gob functions4, e.g., reactor
operations and surveillance, inservice inspection,
routine maihtenance, special maintenance (describe
maintenance), waste processing, and refueling. The
dose assignment,to various duty functions may be
estimates based on pocket dosimeter, TLD, or film
badge measurements. Small exposures totalling less
than 20% of the individual total dose need not be
accounted for. In the aggregate, at least 80% of the
total whole body dose received from external sources
shall be assigned to speciEic ma)or work functions.
Any mainstream safety/relief valve that opens in
response to reaching its setpoint or due to operator
action to control reactor pressure shall be reported.

c ~ Monthl O eratin Re ort. Routine reports of
operating statistics and shutdown experience shall be
submitted on a monthly basis to the Office of
Inspection and Enforcement, U.S. Nuclear Regulatory
Commission, Washington, D.C. 20555, with a copy to
the appropriate Regional Office, to be submitted no
later than the tenth of each month following the
calendar month covered by the report. A narrative
summary of operating experience shall be submitted in
the above schedule.

BFN
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2. Reportable Events
J

Reportable events, including corrective actions and
measures to pr'event recurrence, shall be reported to the
NRC in accordance with Section 50.73 to 10 CFR 50.

3. Uni ue Re ortin Re uirements

A. Radioactive Effluent Release Re ort

A report on the radioactive discharges released from
the site during the previous six months of operation
shall be submitted to the Director of the Regional
Office of Inspection and Enforcement within 60 days
after January 1 and July 1 of each year ~ The report
shall include a summary of the quantities of
radioactive liquid and gaseous effluents released and
solid waste shipped from the plant as delineated in
Regulatory Guide 1.21, Revision 1, "Measuring,
Evaluating, and Reporting Radioactivity in Solid
Wastes and Releases of Radioactive Materials in
Liquid and Gaseous Effluents from Light-Water-Cooled
Nuclear Power Plants," with data summarized on a
quarterly basis following the format of Appendix B
thereof.

The report. shall include a summary of the
meteorological conditions 'concurrent with the release
of gaseous effluents during each quarter as outlined
in Regulatory Guide 1.21, Revision 1, with data "

summarized on a~quarterly basis following the format
of Appendix B thereof. Calculated offsite dose to
humans=resulting from the release of effluents and
their subsequent dispersion in the atmosphere shall
be reported as recommended in Regulatory Guide 1.21,.
Revision l.

B. Sour e T sts

Results of required leak tests performed on sourcesif the tests reveal the-presence of 0.005 microcurie
or more of removable contamination.

C. S ecial Re orts (in writing to the Director of
Regiqnal. office of Inspection and Enforcement).

1. Reports on the following areas shall be
submitted as noted: .

BFN
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a. Secondary Containment
Leak Rate Testing(5)

4.7.C Within 90
days of
completion of
each test.

b. Fatigue Usage
Evaluation

c. Relief Valve Tailpipe
Instrumentation

6.6

3.2.P

Annual
Operating
Report

Within 30
days after
inoperability
of
thermocouple
and acoustic
monitor on
one valve.

d. Seismic Instrumentation 3.2.J.3
Inoperability

e. Meteorological Monitoring 3.2.I.2
Instrumentation
Inoperability

Within 10
days after" 30
days of
inoperability

Within 10
days after
7 days of
inoperability

f. Primary Containment
Integrated Leak Rate
Testing

4.7.A.2 Within 90
days of
completion of
each test.

High-Range Primary Containment 3.2.P
Radiation Monitors

'Within 7 days
after 7 days of
inoperability

High-Range Gaseous Effluent
Radiation Monitors

3 '.P Within 7 days
after 7 days of
inoperability

D. S ecial Re ort (in writing to the Director of Regional
Office of Inspection and Enforcement)

Data shall be retrieved from all seismic instruments
actuated during a seismic event and analyzed to determine
the magnitude of the vibratory ground motion. A special
report shall be submitted within 10 days after the event
describing the magnitude, frequency spectrum, and
resultant effect upon plant features important to safety.

BPN
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FOOTNOTES

l. A single submittal may be made for a multiple unit station. The
submittal should combine those sections that are common to all units
at the station.

2. The term "forced reduction in power" is normally defined
electric power industry as the occurrence of a component
other condition which requires that the load on the unit
for corrective action immediately or up to and including
next weekend. Note that routine preventive maintenance,
surveillance, and calibration activities requiring power
are not covered by this section.

in the
failure or
be redUced
the very

reductions

3. The term "forced outage" is normally defined in the electric power
industry as the occurrence of a component failure or other condition
which requires that the unit be removed from service for corrective
action immediately or up to and including the very next weekend.

4. This tabulation supplements the requirements of 520.407 of 10 CFR
Part 20.

5. Each integrated leak'ate, test of the secondary containment shall be
the subject of a summary technical report. This report should
include data on the wind speed, wind direction, outside and inside
temperatures during the test, concurrent reactor building pressure,
and emergency ventilation flow rate. The report shall also include
analyses and interpretations of those data which demonstrate
compliance with the specified leak rate limits.

BFN
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6.8 Minimum Plant Stafkin

The minimum piant staffing for monitoring and conduct of
operations is as follows.

l. A license'd senior reactor operator shall be present at the
site at All times khan there is fuel in the reactor.

2. A licensed reactor operator shall be in the control room
whenever there is fuel in the reactor.

3.

5.

A licensed senior reactor operator or SRO limited to fuel
handling shali be in direct charge of a reactor refuelihg
operation; i.e., able to devote full time to the refueling
operation.

A health physics technician shall be present at the
facility at ail tiines there is fuel in the reactor.

Two licensed reactor operators shall be in the control toom
durihg arly cold startups, while shutting down the reactor,
and during recovery from unit trip.

6. Either the plant sUperintendent or an assistant plant
superintendent shall have acquired the experience and
training normally required for examination by the NRC for a
Senior Reactor Operator's License, whethel or not the
examination is taken. In addition, either the operations
supervisor or, the assistant operations supervisor shall
have an SRO license.

7. A Shift .Technical Advisor shall be present at the site atall times.

BFN
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Table 6.8.A

Minimum Shift Crew Re uirements
Shift Position

Units in 0 eration
1 2 3 e of License

Shift Engineers (SE) 1 1 1 SRO

Assistant Shift Engineers
(ASE)

Licensed Reactor Operatorl

Unit Operators (UO)

Assistant Unit Operators
(AUO)

0 1 2

1 1 1

1 2 3

4 4 6

SRO

RO

RO

None

Shift Technical Advisor

Health Physics Technician

1 1 1 None>

None

Minimum Shift Crew 9 ll 15

Notes: SRO — Senior Reactor Operator
RO — Reactor Operator

Notes for Table 6.8.A

1. This position is normally filled by an assistant shift engineer, but
as a minimum it may be filled by a licensed reactor operator. When
the, incumbent is not a senior reactor operator, he shall not be
assigned duties requiring him to direct licensed activities of
reactor operators.

2. -The Shift Technical Advisor shall have a bachelor's degree or
equivalent in a scientific or engineering discipline with specific
training in plant design and transient and accident response and
analysis.
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IN-PLANT FIRE PROGRAM ORGANIZATION
BROWNS FERRY NUCLEAR PLANT

Has been delegated the responsibility for overall administration
ASSlstant POWer Plant of the plant fire protection and prevention program in

Superintendent accordance with approved standards and practices as adopted
for plant needs

Safety Engineering
Supervisor

Plant Operations
Supervisor

Provides consultation to plant. management on all lire safety
matters; coordinates and evaluates testing, maintenance. and
repair of all fire related equipment and systems: conducts
periodic safely and lire inspections to identify deficiencies and
recommends corrective actions; conducts fire training and
evaluates tire drills; provides on the scene advice to tire brigade
leaders during fire emergencies as applicable. Interpret and
evaluate requirements for control of transient fire loads. Reviews
pre fire plans and emergency planning documents. Participates
in establishing mutual aid agreements. Provides surveillance ol
cutting, welding, and open flame work controls. Coordinates fire
safety matters as required with Safety Engineering Services.

Responsible for organizing and training the plant fire brigade:
procures needed firelighting equipment and supplies; coordinates
arrangements for mutual aid; reviews work plans for fire potentials
and initiates appropriate controls; reviews and evaluates the status
ol lire protection and detection systems; and remains cognizant of
systems removed from service and interim controls placed m clfect.

Plant Emergency DIrecto
(On-Duty Shift Engineer

Responsible for implementation of emergency plans il needed
on shift; provides control and single point of contact for all
contingencies: attends Fire Brigade Leader Course every 5
years; conducts on shift briefings ol tire brigade and initiates
periodic fire drills; and controls welding, cutting, and open.
tlame work.

Plant Fire Brigade
Leader (Assigned Asst

En r. On-Dut )

Responsible for control and performance of
lire brigade during fire emergencies; conducts
on shift briefings of brigade members; reviews
pre fire plans and emergency planning
documents; remains cognizant of plant fire
load status, fire systems and equipment and
work activities having fire potentials; and
attends Fire Brigade Leader Courso every 5
years.

Plant Fire Brigade
Members (Assigned

Plant)

Responsible for plant firefighting activities;
attend plant fire training courses each 2 years;
and are responsible for knowing brigade
assignments in accordance with plant fire plan.

Plant'Fire Watches
Conducts roving fire patrols on a regularly assigned
basis; responsible for detecting and reporting fire
hazards and initiating first aid firefighting if needed;
and will be placed on clock registers until all planned
fixed tire systems are installed and operable.

Figure 6.3-4
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1.0 Definitions

The following terms are defined for uniform interpretation of these
specifications.

Administrative Terminolo
N

Unusual event with the 'potential for a significant environmental
impact —an event that results in noncompliance with an environmental
technical specification, or an event that results in uncontrolled or
unplanned releases of chemical, radioactive; thermal, or other
discharges'from the Browns Ferry Nuclear Plant in excess of
applicable Federal, State, and local regulations.

Instrumentation Pro erties

Accuracy—a measure of "the difference between the true and measured
values of a given parameter, hence a measure of error.

Minimum detectable level—that level below which a specific
detector, instrument, or analysis is unable to detect the presence
of a given constituent.

Sensitivity—the minimum change in the variable detected by a given
sensor.
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2.0 LIMITING CONDITIONS FOR OPERATION

2.1 Thermal Dischar e Limits (Deleted)

2.2 Chemical (Deleted)

2.2.1 Makeu Mater Treatment Plant (Deleted)

2.2.2 Chlorine (Deleted)
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3.0 DESIGN FEATURES AND OPERATING PRACTICES

This section describes those design and operating practices not covered
in Section 2.0, "Limiting'onditions for Operation",and which, if
changed, could result in'ignificant effects on environmental impacts.

3.1.2 Other Chemicals (deleted)

3.2 Land Mana ement

3.2.1 power plant Site — The site shall be appropriately landscaped as
allowed by completion of construction. All areas which ard either
unpaved or not committed for specific purposes will be provided
with appropriate vegetative cover.

3.2.2 Transmission Line Ri ht of Wa Maintenance

o~bective

The sole purpose of this section is to provide reporting requirements (to
USNRC) on herbicide usage, if any, for purposes of right of way
maintenance regarding only those transmission lines under USNRC's
gu'risdictlon for the Browns Ferry Nuclear Plant.

S ecification

A statement as to whether or not herbicides have been used in maintaining
rights of way for those transmission lines associated with the Browns
Ferry Nuclear Plant shall be provided. If herbicides have been used, a
description of the types, volumes, concentrations, manners and - '*
frequencies of application, and miles of right of way that have been.
treated shall be included.

Re ortin Re uirements

Information as specified above shall be provided in the annual
environmental operating report.

Bases

Vegetation growth on a transmission line right of way must be controlled
in such a manner that it will neither interfere with safe and reliable
operation of the line or impede restoration of service when outages
occur. Vegetation growth is controlled by mechanical cutting and the
limited use of herbicides. Selected chemicals approved by EPA for use as
herbicides are assigned (by EPA) label instructions which provide
guidance on and procedures for their., use.
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3.3 Onsite Meteorolo ical Monitorin

The onsite meteorological monitoring program measures and documents
meteorological conditions at the site, speciEically at heights above
ground that allow reasonable estimates of atmospheric dispersion
conditions Eor airborne plant effluents. The onsite program shall
conform to the recommendations and intent of Regulatory Guide 1.23,
Onsite Meteorolo ical Pro rams (February 1972), and include instruments
to sense wind speed and direction at 10m, 46m, and 91m; to allow
calculation of vertical temperature gradient between 10m and 46m and
between 10m and 91m and to measure ambient temperature and dew point at
10m. The location of the meteorological tower is as specified in Section
2.3.7 of the Browns Ferry Nuclear Plant Final Safety Analysis Report (see
Amendment 63). A quality assurance program shall be in effect for all
meteorological measurements and observations. Meteorological data shall
be summarized and reported consistent with the recommendations of
Regulatory Guide 1.21 (June 1974) and Regulatory Guide 1.23
(February 1972), and meteorological observations shall be recorded in a
form consistent with National Weather service procedures.

If the outage of any meteorological instrument(s) required by Regulatory
Guide 1.23 (February 1972) exceeds seven consecutive days, the total
outage time, the dates of outage, the cause of the outage, and the
instrument(s) involved shall be reported within 10( ) days of the
initiation of the outage to the USNRC, Office of Inspection and
Enforcement, with a copy to the Office of Nuclear Reactor Regulation,
Division of Operating Reactors. Elements of this program may be modified'r terminated in accordance with subsection 5.6.3(c).

The collection of meteorological data at the plant site provides
information Eor use in developing atmospheric diffusion parameters for
estimating potential radiation doses to the public resulting from actual
routine or abnormal releases oE radioactive materials to the atmosphere,
and for assessing the actual impact of the plant cooling system on the
atmospheric environment of the site area. A meteorological

data'ollectionprogram as described above is necessary to meet the
requirements of subparagraph 50.36a(a)(2) of 10 CFR Part 50, Appendix D
to 10 CFR Part 50, and Appendix E to 10 CFR Part 50.

(1) Reference Section 6.7.3.D Appendix A Technical Specifications

BFN
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4. 0 ENvIRDNMENTAL sURvEILLANcE

The program elements described below are designed to detect and measure
the impact of plant operation on the environment. If on the basis of
this program it is established that no significant adverse environmental
impact has resulted or is,likely to result from operation of the Browns
Ferry Nuclear Plant, elements of the environmental surveillance program
may be modified or terminated, in accordance with subsection 5.6.3(c).

4.1 Ecolo ical Surveillance

4.1.1 Abiotic

(a) Water Quality Surveys

Delete Requirement

(b) Thermal Plume Mapping

Delete Requirement

4.1.2 Biotic

(a) Benthic Monitoring

Delete Requirement

(b) Phytoplankton Monitoring

Delete Requirement

(c) Zooplankton Monitoring

Delete Requirement

(d) Fish Population and Distribution Studies

Delete Requirement

(e) Entrainment of Fish Eggs and Larvae

Delete. Requirement

(f) Fish Impingement on Intake Screens

4.1.3 S ecial Studies

Delete Requirement"
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4.2 Radiolo ical Environmental Monitorin Pro ram

o~bect ive

An 'environmental radiological monitoring program is conducted to verify
pro)ected or anticipated radioactivity concentrations and related public
exposures. ~ 7

S ecification

An environmental monitoring program shall be Conducted as described below
at locations indicated in Figures 4.2-1, 4.2-2, and 4.2-3, and Tables
4.2-1, 4.2-2, 4.2-3, and 4.2-4, with sampling and analysis frequencies
given in Table 4.2-1., Aqalytical techniques used shall be such that the
detection capabilities in Table 4.2-5 are achieved.

l. Atmos heric Monitorin

a. The atmospheric monitoring network is divided into three
subgroups consisting of ll monitoring stations. Five local
monitors are located on or adjacent to the plant site, as shown
in Figure 4.2-1. The four perimeter and two remote monitoring
stations are shown on Figure 4.2-2. Atmospheric and
terrestrial monitoring station locations for Browns Ferry
Nuclear Plant are listed in Table 4.2-2.

Each monitor shall be capable of continuously sampling air at
regulated flow of approximately three cubic feet per minute
through a particulate filter. In series with, but downstream
of, the particulate filter is a charcoal filter used to collect
iodine.

Each monitor has a collection apparatus to obtain rainwater on
a continuous basis and a horizontal platform that is covered
with gummed acetate to catch and hold heavy particulate fallout.

Each local monitor shall be equipped with a G-M tube located
next to the particulate filter. The data from this detector
are recorded on stripchart recorders located at the station and
in the plant control room.

Thermoluminescent dosimeters shall be used to record gamma
radiation levels at each remote and perimeter station (Figure „
4.2-2) and at nine stations near the site boundary as shown in
Figure 4.2-1. The Tl.D's shall be processed quarterly.
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b. The particulate filters shall be removed weekly from each
monitoring station and analyzed for gross beta activity. In
addition, the filters for each station shall be composited
monthly and quantitatively and qualitatively analyzed for at
least 10 specific gamma-emitting radionuclides.*

The charcoal filters shall be removed weekly Erom each station
and analyzed for I.
Rainwater shall'e collected monthly when available frohi eac}i
station and each sample is analyzed for at least 10 specific
gamma-emitting radionuclides*, and tritium.
Gummed paper shall be changed'monthly, ashed and the gross beta
activity shall be determined.

2. Reservoir Monitorin

a. River water shall be sampled automatically Erom the locations
shown in Table 4.2-3 and Figure 4.2-3.

'I

b. Samples shall be collected automatically and analyzed monthly
from three points on the Tennessee River. The samples shall be
analyzed for at least 10 specific gamma-emitting
radionuclides~, and shall be composited quarterly for tritium,

Sr and 9 Sr analyses.

Samples of sediment, clams, and a representative commercial and
a representative game species of fish shall be collected at
least semiannually from the locations noted in Table 4.2-3'and
Figure 4.2-3. Plankton is collected in at least one of the two
quarters of greatest plankton abundance during the year at the
locations noted in Table 4.2-3 and Figure 4.2-3. Sedimeht,
clam shells, fish, and when quantities are sufficent, plankton
and clam flesh will be analyzed for at least 10 gamma-emitting
radionuclides.* Strontium 89 and 90 content shall be
determined in sediment and clam shells.

3. Terrestrial Monitorin

a 0 Soil shall be collected at least once every three years from an
area near the atmospheric monitors mentioned in paragraph
4.2.l.a, as indicated in Table 4.2-1 and Figures 4.2-1 and
4.2-2. Each sample shall be analyzed for at least 10
gamma-emitting.radionuclides, Sr and Sr.

b. Milk shall be collected monthly when animals are off pasture,
from at least four farms in the vicinity of the plant and
analyzed as indicated in Table 4.2-1 and Figure 4.2-1.

* The laboratory is presently gamma scanning,a sample both quantitatively
and 'qualitatively Eor the following radionuclides: Cs, 4Cs,
103>?06Ru 141q144Ce 95Zr 95Nb 140Ba 1401,a 131I 40K

Cog Cog Mng Cry and Zn.
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4.2.3. Cont'd

During the seasons that animals producing milk for human
consumption are on pasture, samples of fresh milk will be
obtained* from these animals at representative locations that
may be significantly affected by emissions from the Browns
Ferry Nuclear Plant, and analyzed for their radioiodine
content, calculated as Iodine-131. Analysis will be carried
out within eight days (one I-131 half life) of sampling.
Suitable analytical procedures will be used to determine the
radioiodine concentration to a sensitivity of 1.5 picocurie per
liter of milk at the time of sampling. For activity levels at
or above 1.5 picocurie per liter, overall error of the analysis
will be within +25 percent. Results will be reported's
picocuries of I-131 per liter of milk at the time of sampling,
in accordance with Reporting Requirements for Environmental
Radiological Monitoring.

If the census of animals producing milk for human consumption
indicates that an animal exists in an area where the calculated
dose is >45 mrem/yr (for the site) and the owner of the'animal
will not sell the milk to TVA for analysis,. green leafy
vegetables or other vegetation will be obtained from that
location for analysis for I-131. The analysis and subsequent
calculations will determine the dose to the individuals
consuming the milk.

A census of animals producing milk for human consumption shall
be conducted at the beginning and at the middle of the grazing
season to determine their locations and number with respect to
the site. The census shall be conducted under the following
conditions:

2.

Within a l-mile, radius„ from the plant site or within the
45 mrem/yr isodose line (for the three reactors onsite),
whichever is larger, enumeration by a door-to-door or
equivalent counting technique.

Within a 5-mile radius for cows and for goats, enumeration
by using referenced information from county agricultural
agents or ogher reliable sources.

If it is learned from this census that animals are present at a
location which yields a calculated thyroid dose greater than from
previously sampled animals, the new location shall be added to the
surveillance program as soon as practicable if the farmer is willing
to participate in the program. The sampling location having the

* pilk samples will be collected and analyzed weekly in areas where the
calculated dose to a child's thyroid exceeds 15 mrem/year/reactor.
Sampling and analysis will be conducted semimonthly in areas where the
dose is calculated to be <15 mrem/year reactor. The calculational model
as published in Regulatory Guide 1.109 and Regulatory Guide l.ill shall
be used. n
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lowest calculated dose may then be dropped from the surveillance
program at the end of the grazing season during which the census was
conducted. Also, any location from which milk can no longer be
obtained may be dropped from the surveillance program. The NRC
shall be notified in writing that milk-producing animals are no
longer present at that location. An additional milk sampling
location will then be added to the program, with sampling frequency
based on calculated dose.

c. Vegetation shall be collected at least quarterly from ht fiasco
four of the farms mentioned in the preceding paragraph (see
Figure 4.2-1). Each sample is analyzed for at least 10
specific gamma-emitting radionuclides.

d. Food crops shall be collected annually within a 10-mile
radius. Type and number of samples will vary according to
availability (see subsection 4.2.4).

e. Well water is collected automatically and analyzed monthly from
the well most likely to be affected by the plant. (See
Table 4.2-1.and Figure 4.2-1.), A well remote from the plant is
sampled mohthly as a background. The samples shall be analyzed
for at least 10 gamma-emitting radionuclides.

f. Samples of potable surface water supplies shall be collected
monthly from the locations in Table 4.2-4. The samples shall
be analyzed for tritium, and at least 10 specific
gamma-emitting radionucl ides.

r

Deviations are permi'tted from the required sampling schedule. if
specimens are unobtainable due to hazardous conditions, seasonal
unavailability, or to malfunction of automatic sampling equipment.If the latter, every effort shall be made to complete corrective
action prior to the end of the next sampling period. All deviations
from the sampling schedule shall be described in the annual report.

Bases

The operational environmental monitoring program is based upon a
preoperational program which is described in Section 2.6 of the FSAR.
Sample collection and analysis were initiated in April 1968, and will
continue indefinitely.

1I

Evaluations after plant startup will be made on the basis of bas'elines,
considering geography and time of year where these factors are
applicable, and by comparisons to control stations where the
concentration of station effluents is expected to be negligible.

The reference samples provide a running background which will make it
possible to distinguish significant radioactivity introduced into the
environment by the operation of the station from:that introduced by
nuclear detonations and other sources.
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4.2 BASES (Cont'd)

In those cases where a statistically significant increase may be seen in
a particular sampling sector but not in the control station, meteorology
and/or specific radionuclide analysis will be used to identify the source
of'the increase.

The planned sampling frequencies and analysis sensitivities will assure
that changes in the environmental radioactivity can be detected. The
materials which first show changes in radoactivity are sampled most
frequently. Those which are less affected by transient changes but show
long-term accumulations are sampled less frequently. However, the
specific sampling dates are not crucial, and adverse weather conditions
or equipment failure may on occasion prevent collection of specific
samples.

A report shall be submitted to the USNRC at the end of each six
months'eriodof operation specifying total quantities of radioactive material

released to unrestricted areas in liquid and gaseous effluents during the
previous six months and such other information on releases as may be
required to estimate exposures to the public resulting from effluent
releases. If quantities of radioactive material, released during the
reporting period are unusual for normal reactor operations, including
expected operational occurrences, the report shall cover this
specifically.

A concentration of I-131 in milk of 3.1 picocuries per liter will result
in a dose to the thyroid of a 0 — 2-year-old child of 15 mrem/yr, based
upon consumption of one liter per day for the year. To assure that no
child will receive a dose of greater than 15 mrem/year/reactor to the
thyroid, it is necessary to know the radioiodine concentration in the
milk to the sensitivity of,1.5 pCi/liter.
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5.0 ADMINISTRATIVECONTROLS

O~bective

This section describes the administrative and management controls
established to provide continuing protection to the environment and to
implement the Environmental Technical Specifications. Measures to be
specified in this section include the assignment of responsibilities,
organizational structure, operating procedures, review and audit
functions, and reporting requirements.

S ecifications

5.1 Res onsibilit

5.1.1 The power plant superintendent has responsibility for
operating the plant in compliance with these Technical
SpecificationS.

5.1.2 The Manager, Office of Natural Resources, is responsible for
the nonradiological environmental monitoring program outside
the plant. The Chief, Radiological Hygiene Branch, is
responsible for the radiological monitoring program outside
the plant.

5.2.1 The organization of TVA management which directly relates to
operation of the plant is shown on Figure 5.2-1.

5.2.2 The principal organizations within TVA which are concerned
with environmental matters related to nuclear power plant
operations are the Office of Power, Office of Natural
Resources, and the Office of Health and Safety. The Office of
Power is directly responsible for operating the plant in
accordance with specified requirements and conducting onsite
monitoring. The Office of Natural Resources and the Office of
Health and Safety are responsible for providing technical
guidance, assistance, monitoring, and other services as needed
for environmental compliance. The organizations above report
to the General Manager as shown in Figure 5.2.1.

5.3 Review and Audit

5.3.1 The Office of Power Quality Assurance and Audit Staff shall
ensure that a periodic audit- of the environmental monitoring
program is conducted at least once per calendar year.

5.3.2 The Office of Power Regulatory Staff conducts a review of the
following items:
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5.3.2. Cont'd

a. Preparation of the proposed Environmental Technical
Specifications.

b. coordination of Environmental Technical Specification
development with the safety Technical Specifications to
avoid confliCts and maintain consistency.

c. Proposed changes to the Environmental Technical
Specifications and the evaluated impact of the change.

d. Proposed written procedures, as described in Section 5.5
and proposed changes thereto which could significantly
affect the plant's enyironmental impact.

e. Proposed changes or modifications to plant systems or
equipment which could significantly affect the 'plant's
environmental impact and the evaluated impact of the
changes.

f. Results of the environmental monitoring programs prior to
their submittal in each Annual Operating Report. See
Sections 5.6.1 and 5.6.2.

g. Reported'ins'tances of violations of Environmental
Technical Specifications. Where investigation indicates,
evaluation and formulation of recommendations to prevent
recurrence.

5.4 Action to be Taken if an Environmental LCO is Exceeded

5.5 Procedures

5.5.1

5.5.2 Detailed written procedures for the environmental monitoring
program outside the plant, including check-off lists, where
applicable, shall be prepared, receive appropriate
administrative approval, and be adhered to.

A quality control program for the radiological environmental
monitoring program has been established with the Alabama
Department of Public Health Administration Laboratory and the
Environmental Protection Agency, Montgomery, Alabama. Samples
of air, water, milk, and vegetation collected around the BFNP,
are forwarded to these laboratories for analysis; and results
are exchanged for comparison.

An internal quality control program for the radiological
environmental monitoring program is being conducted whereby
roughly one tenth of all samples are analyzed in duplicate. A
quality control program is conducted with the Environmental
Protection Agency in Las Vegas in which spiked samples are
analyzed and the results compared.
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5.5.3 Written procedures described in Section 5.5.1 shall be
reviewed by PORC and approved by the Power Plant
Superintendent prior to implementation. Temporary changes to
a procedure which do not change the intent of the approved
procedure may be made by a member of the plant staff
knowledgeable in the area affected by the procedure and the
additional approval of a member of the plant staff who holds
a Senior Reactor Operator License. Such changes shall be
documented and subsequently reviewed by PORC and approved by
the Power Plant Superintendent.

5.6 Re ortin Re uirements

5.6.1

5.6.2 Routine Re ortin

a ~

b. Radiolo ical Environmental Monitorin

Routine Re ortin

1. TVA shall prepare a report entitled "Environmental
Radioactivity Levels — Browns Ferry Nuclear Plant-
hnnual Report." The report shall cover the
previous 12 months of operation and shall be
submitted to the Director of the NRC Region II
Office (with a copy to the Director, Office of
Nuclear Reactor Regulation) within 120 days after
January 1 of each year. The report format shown in
Regulatory Guide 4.8 Title 1 shall be used. The
report shall include summaries, interpretations,
and evaluations of the results of the radiological
environmental surveillance activities for the
report period, including a comparison with
preoperational studies and/or operational controls
(as appropriate), and an assessment of the observed
'impacts of the plant operation on the environment.If harmful effects or evidence of irreversible
damage are detected by the monitoring, the licensee
shall provide an analysis of the problem and a
proposed course of action to alleviate the problem.

2. Results of all radiological environmental samples
taken shall be summarized and tabulated on an
annual basis. In the event that some results are
not available within the 120-day period, the report
shall be submitted noting and explaining the
reasons for the missing results. The missing data
shall be submitted as soon as possible in a
supplementary report.
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5.6.3 Non-Routine Re orts

Anamolous Measurements

If, during any 12-month report period, a measured level
of radioactivity in any environmental medium other than
those associated with gaseous radioiodine releases
exceeds 10 times the control station value, a written
notification will be sumbmitted within one week advising
the NRC of this condition.» This notification should
include an evaluation of any release conditions,
environmental factors, or other aspects necessary to
explain the anamolous result.

2.

3.

If, during any 12-month report period, a measured level
of radioactivity in any environmental medium other than
those associated with gaseous radioiodine release
exceeds four times the control station value, a written
notification will be submitted within 30 days advising
the NRC of this condition. This notification should
include an evaluation of any release conditions,
environmental factors, or other aspects necessary to
explain the anamolous result.

I

If individual milk samples show I-131 concentrations of
10 picocuries per liter or greater, a plan shall be
submitted within 10 days advising the NRC of the
proposed action to ensure the plant-related annual doses
will be within the design obgective of 15 mrem/yr
reactor to the thyroid of any individual.

4. If milk samples collected over a calendar quarter show
average contractions of 6.0 picocuries per liter or
greater, a plan shall be submitted within 10 days
advising the NRC of the proposed action to ensure the
plant-related annual doses will be within the design
obgectives of 15 mrem/yr/reactor to the thyroid of any,
individual.

5. If such levels as discussed in 5.6.3(a)3 and 5.6.3(a)4
can be definitely shown to result from sources other
than the Browns Ferry Nuclear Plant, the reporting
action called for in 5.6.3(a)3 and 5.6.3(a)4 need not be
taken. Justification for assigning high levels of
radioactivity to sources other than the Browns Ferry
Nuclear Plant must be provided in the annual report.

* In the case of a tentatively anamolous value for radiostrontium, a
confirmatory reanalysis of the original, a duplicate or a new sample may
be desirable. In this instance, the results of the confirmatory analysis
shall be completed at the earliest time consistent with the analysis, andif the high value is real, the report to the NRC shall be submitted
within one week following this analysis.
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5.6.3 (Cont'd)

c. c~han ea

l. Where a change to the plant design, the plant
operation, or to procedures to planned which could have
a significant adverse effect on the environment or
which involves an environmental matter or question not
previously reviewed and evaluated by the NRC, a request
for'the change shall be made to the NRC before
implementation.

3. Requests for changes in Environmental Technical
Specifications shall be submitted to the Director,
Division of Licensing, USNRC, for prior review and
authorization.

5.7 Environmental Records

5.7.1 Operational information concerning the inplant portion of
the Environmental Technical Specifications shall be kept by
DNP in a manner convenient for review. This includes plant
records and/or logs as indicated below.

a. Related plant operations

b. Related maintenance activities

c ~

d. Updated, corrected, and as-built drawings of the plant

Items„(a) through (c) above shall be retained for a
period of at least six years and item (d) shall be
retained for the life of the plant.

5.7.2 Records and/or logs shall be made .and retained in a manner
convenient for review. This information concerning the
environmental monitoring program is indicated below:

a. Checks, inspections, tests, and calibration of
components and systems.

b. Principal maintenance activities assocated with
environmental monitoring equipment and systems.

c. Results of environmental monitoring surveys related to
BFNP.

Items (a) and (b) shall be retained for a period of at
least six years and item (c) shall be retained for the life
of the plant.
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Table 3.1.2-1 Sources of'Added Chemicals and Resultin End Product Chemicals

(Deleted)
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Table 3.1.2-2 SUMMARY OP CHEMICAL DISCHARGES

(Deleted)
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TABLE 4.2-1

Exposure Pathway Number of Samples Sampling and
1

Type oF Frequencyf
AIRBORNE

Particulates

Radioiodine

Fallout

4 samples from locations (in
difFerent sectors) at or near
the site boundary

. 1 sample From the residence
having the highest x/O

4 samples from ..conmunities
approximately 10 miles
distant from the plant

2 samples. from control
locations greater than
10 miles from the plant

Samples from same locations
as air particulates

.Samples from same locations
as air particulates

Continuous sampler operation
with sample collection weekly

Continuous sampler operation
with filter collection weekly

Heavy particle fallout
collected continuously on
gunmed acetate paper with
paper collection monthly

Gross beta following filter change
Composite (by location) monthly for
ganma scan. Composite quarterly
for ~ Sr, Sr. If any filter
indicates a gross beta concentration
1.0 pCi/ma greater than the average
of. the control stations, a ganmn
scan will be performed on the filter

'z'I weekly

Gross beta monthly

Rainwater Samples From same locations
as air particulates

Rainwater collected ~ Gamna scan, monthly
continuously with composite
sample analyzed monthly

'Soil Samples from same locations
as air particulates

Once per 3 years Ganma scan, Sr, Sr
once each 3 years
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Exposure Pathway Number of Samples

TABLE 4.2-I (Continued)

— Sampling and
1

Type of Frequency
A i

DIRECT

WATERBORNE

2 or more dosimeters placed
at the air particulate
sampling stations located
greater than 5 miles'from
the plant

2 or more dosimeters placed
at 8 locations (in different
sectors) at or near the site
boundary

Ouarterly Ganma dose quarterly

Surface I sample upstream
I sample lmnediately down-

stream of discharge
I sample downstream, after

dilution

Collected by automatic
sequential-type sampler
with composite sample
taken monthly

Gamna scan monthly
Composite for tritien.

Sr and ~ Sr quarterly

Ground

Drinking

I sample adjacent to plant

I sample from ground water
source upgradient

I sample at the first
potable surface water supply
downstream from the plant

Collected by automatic
sequential-type sampler
with composite sample
taken monthly

Honthly

Collected by automatic
sequential-type sampler
with composite sample
taken monthly

Ganma scan monthly
3H quarterly on monthly
compo'site

Ganma scan monthly
3H quarterly on monthly
composite
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Exposure Pathway Number oF Samples

TABLE,4.2-1 (Continued)

Sampling and
1

' Type of Frequency

1 sample at the second
downstr earn potable surface
water supply (19.1 miles
downstream)

Honthly Gross beta and ganma scan
monthly. Composite For
tritium, * Sr, and ~ Sr
quarterly

2 samples at control
locations

Monthly

AQUATIC

Sediment and
Asiatic Clams

1 sample upstream from
discharge point

1 sample in imnediate . Semiannually
downstream area of discharge
point

2 samples downstream (4.9
and 15.7 miles)

Gamna scan, ~Sr, and Sr
analyses semiannually ( Sr,
and Sr on sediment and
clam shells only)

Plankton 1 sample upstream from
discharge point

1 sample in imnediate down-
stream area oF discharge
point

1 sample downstream ( 15.7
miles)

Semiannually

Gross beta semiannually.
Gamna scan, Sr. Sr,
when suFFicient quantities
are available
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Exposure Pathway Number oF Samples

TABLE 4.2-1 (Continued)

, Sampling and
l

Type oF Frequency

INGESTION

Hi lk

fish

4 samples from-dairy farms
in the inmediate vicinity
of the plant

1 sample from control
location

1 sample each oF a comnercial
and a game species in
Guntersville Reservoir
above the plant

Weekly or semimonthly (when
animals are on pasture)„
depending on calculated
doses.* Honthly when
animals are off pasture.

'I analysis weekly or
semimonthly when cattle
are on pasture

G~ scan, Sr, and Sr
monthly

1 sample each oF a conmercial Semiannually
and a game species in
Wheeler Reservoir
near the plant

1 sample each oF a conmercial
and a game species in Wilson
Reservoir below the plant

Ganma scan semiannually.

Vegetation
(Pasturage
and Grass)

4 samples from the dairy
farms from which milk is
obtained

Quarterly Ganrna scan,

" Milk samples, will be collected and analyzed weekly in areas where the calculated dose to a child's thyroid exceeds
15 mrem/year. Sampling and analysis will be conducted semimonthly in areas where the dose is calculated to be Z)5 mrem/year.
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Exposure Pathway
1

Number of Samples
i

TABLE 4.2-1 (Continued)

Sampling and
F

Type of Frequency

Fruits and
Vegetables

Samples of corn, green
beans. tomatoes, and
potatoes grown at private
gardens and/or farms in the
inmediate vicinity of the
plant location determined
by census.

I sample of each of the
same foods grown at greater
than 10 miles distance from
the plant.

Annually. at time of
harvest

Ganma scan on edible portion
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Table
4.2-2'tmos

heric and Terrestrial Monitorin Station Locations

Browns Ferr Nuclear Plant

Sam le Station
Location

Distance and direction from lant

LM-1 BF

LM-2 BF

LM-3 BF

LM-4 BF

LM-5 BF

PM-1 BF (Rogersville, AL)

PM-2 BF (Athens, AL)

PM-3 BF (Decatur/Trinity, AL)

PM-4 BF (Courtland, AL)

RM-1 BF (Muscle Shoals, AL)

RM-2 BF (Lawrenceburg, TN)

1.0 mile N

0.9 miles NNE

1.0 miles NE

1.7 miles NNW

2.5 miles WSV

13.8 miles NV

10.9 miles NE

8.2 miles SSE

10.5 miles WSM

32.0 miles W

40.5 miles NNV
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Table 4.2-3

TYPES AND LOCATIONS OF SAMPLES COLLECTED FOR

OPERATIONAL RAD ANALYSIS IN WHEELER RESERVOIR

IN RELATION TO THE BROWNS FERRY NUCLEAR PLANT

TRM Station Water- Plankton- Asiatic Clams Sediment Fish

307.52

305.0

293.70

293.5

291.76

288.78

285 '

277.98

Collected automatically y

b. Vertical tows
G/E — Gill net and/or electroshocker will be used for collection.
Samples of fish will be collected from Guntersville, Wheeler, and Wilson
Reservoirs.
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Table 4.2-4

LISTING OF TENNESSEE RIVER SURFACE WATER SUPPLIES TO

BE SAMPLED IN ENVIRONMENTAL MONITORING PROGRAM

~Su ~l

Courtland (Champion Paper Co.)a

Decaturb

Wheeler Hydro Plant

Sheffield

Distance from Plant
miles

11.6

12.0

19.1

39.7

a. First potable water supply downstream of the plant. Sample
collected automatically and analyzed monthly.

b. Decatur is upstream of the Browns Ferry Nuclear Plant.
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TABLE 4.2-5
f v r 1 ml An I

Water

&Cia

Airborne Particulate
or Gas

3
i

Fish. Heat.
or, Poultry Hilk Vegetation Soil

~~w~
gross beta
3

H

144
Ce"

SI
Cr'31

I
106

RU*
134

Cs"
137

Cs"
95

Zr-Nb"
58

Co"
54

Hn'5

Zn"
" 60

Co"
40

K"
140

Ba-La"
89

Sr.
90

Sr

330

30

60

15'0

10

10 ~

10

15

10

15

10

100

15

.01

.03

.07

01"

.04

.01

.01

.01

.02

.02

.02

.01

.10

.02

.005

.001

90

200

50"

'I 50

40

40

40

55

40

70

30

400

150

40.

1.5

10

15

10

115

240

70'50

50

50

50

70-

50

75

40

500

145

120

150

These measurements are performed by ganma spectroscopy. The LLD values are calculated by the method of Pasternack and
Harley as discussed in HASL-300. The original method was published in Nucl. Instr. Hethods ~, 533-40 ( 19713. These

~ LLD values are expected to vary depending upon the activities of components in the samples. These Figures will berarely, if ever, attainable. Water is counted in a 3:5 liter Harinelli beaker. Vegetation is counted- irr,a I-pint
container as dry weight. then corrected to wet weight using an average moisture content of 80K. . Average dry weight is
125 grams. Fish, meat, and poultry are counted in a 1-pint container as dry weight,- then corrected to wet weight using
an average moisture content oF 70%. Average dry weight -is '250 grams. Air particulate Filters are counte& in a well
crystal. The counting system consists of a multichannel analyzer and either a 4" x 4" solid NaI crystal or a 4" x 5"
NaI well crystal. The counting time is 4.000 seconds. All calculations are performed by the least-squares computer
program ALPHA-H. The assunption is made that all samples are analyzed within one week oF collection.
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Figurc 4.2-2

IIrowns Ferry Nuclear Plant

ATMOSPHERIC AND TERRESTRIAL MOIUITORIi~JG NETWORI(

RM 2BF

LAWRENCEBURG'PUI
ASKI

i
FAYETTEVILLE~

WILSON
OAM

FLORENCE a''
FF'KL re.~ MUSCLE

SHOALSf('M IBF
TUSCUMBIA

@RUSSELLVILLE

PM IBF
WHEELER ROGEcISVILL

OAhl

LEIGHTON
~p

COURTLANO.

i PhI.4BF

ATHENS
PM 28c

BROWNS FERRY
NUCLEAR PI NT

OECATUR
PM.SOFO

IO MILES

HARTSELLE
C

HUNTSVILL'E
$ f

CUNT SVP ~
OAM

25 Ihl Q

HALEYVILLK.

@CULLMAN

45 MILKS

Q ENVIRONMENTAL hIOHITORING STATION

NOTE. THE FOLLOVfING SAMPLES ARE COLI.ECTEP
FROM EACH STATIONS

AIR PARTICULATES RAINVIATER
R AOIOIOOINE SOIL
HEAVY PARTICLE FALLOUT VEGETATION
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~ . F1gure 4.2-3

Browne Ferry Nuclear Plant
' ESERVOlR MQNlTORlNG NETWORK

Elk River

MtHEELER DAM
mile 274.90

mile 277.98

Rogersville
0
mile 2S2.6 mile 29l.76 Athens

~mile 285.2
B.F. NUCLEAR PLANT

G

Champion
Pap r Co.

0
Cour tland

mile 288.78

mile 293.50

mile 293.70

mite 305.0

Decatur

>- Automatic Sam ler

mile 307.52

Scale of Miles
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