Exhibit B
Prairie Island Nuclear Generating Plant
- November 24, 1993 Revision to
License Amendment Request Dated September 21, 1992

Proposed Changes Marked Up
On Existing Technical Specification Pages

Exhibit B consists of existing and new Technical Specification pages with the
original proposed changes and all revisions highlightec on those pages. The
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TS.1-1

1.0 DEFINITIONS

The defined terms of this section appear in capitalized type and are
applicable throughout these Technical Specificatiras.

1 NG SPECIAL V VE_INTEGRITY
AUXILIARY BUILDING SPECIAL VENTILATION ZONE INTEGRITY shall exist when:

1. Single doors in the Auxiliary Building Special Ventilation Zone are
locked closed, and

2. At least cone door in each Auxiliary Building Special Ventilation Zone air
lock type passage is closed, and

3. The valves and actuation circuits that isclate the Auxiliary Building
Normal Ventilation System following an accident are OPERABLE.

4, The Auwxiliary Building Lpecial Ventilation System is OPERABLE.

CHANNEL CHECK

CHANNEL CHECK is a qualitative detvermination of acceptable OPERABILITY

by observation of channel behavior during operation. This determination shall
include comparison of the channel with other independent chamnels measuring
the same variable,

CHANNEL FUNCTIONAL TEST

A CHANNEL FUNCTIONAL TEST consists of injecting a simulated signal into
the channel as close to the primary sensor as practicable to verify
that it is OPERABLE, including alarm and/or trip initiating action.

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
such that it responds within the required range and accuracy to known values
of input. The CHANREL CALIBRATION shall encompass the entire chamnnel
including the sensors and alarm, interlock and/or trip functions and may be
performed by any series of sequential, overlapping, or total chamnel steps
such that the entire channel is calibrated.

CHANNEL RESPONSE TEST

A CHANNEL RESPONSE TEST consists of injecting a simulated signal into
the charmel as near the sensor as practicable to measure the time for
electronics and relay actions, including the output scram relay.

ok
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CONTAINMENT INTEGRITY
CONTAINMENT INTECGRITY shall exist when:

1. Penetrations required to be isclated during accident conditions are
either:

a. Capable of being closed by an OPERABLE containment automatic
isolation valve system, or

b. Closed by manual valves, blind flanges, or deactivated automatic
valves secured in their closed positions, except as provided in
Specifications 3.6.C and 3.6.D.

2. Blind flanges required by Table TS.4.4-1 are installed.

3. The eguipment hatch is clused and sealed.

4. Each air lock is in compliance with the requirements of Specification
3.6 .M.

5. The containment leakage rates are within their required limits.

CORE ALTERATION is the movement or manipulation of any component within the
reactor pressure vessel with the vessel head removed and fuel in the vessel,
which may affect core reactivity. Suspension of CORE ALTERATION shall not
preclude completion of movement of a component to a safe conservative
position.

RE QPERAT LIMITS RE

The CORE OPERATING LIMITS REPORT is the unit-specific documen® that provides
core operating limits for the current operating reload cycle. These
cycle-specific core operating limits shall be determined for each reload cycle
in accordance with Specification 6.7.A.6. Plant operation within these
operating limits is addressed in individual specifications.
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75.1-3
REV-$110,/27/89

DOSE EQUIVALENT 1-131 is that concentration of 1-131 (uCi/gram) which alone
would produce the same thyroid dose as the quantity and isotopic mixture of
1-131, 1-132, 1-133, 1-134, and 1-135 actually present. The thyroid dose
conversion factors used for this calculation shall be those listed in Table
111 of TID-14844, "Calculation of Distance Factors for Power and Test Reactur
Sites”,

-AVERAG ISINTE 10N G

E shall be the average (weighted in proportion to the concentration of each
radionuclide in the sample) of the sum of the average beta and gamma energies
per disintegration (in MeV) for isotopes, other than iodines, with half lives
greater than 1% minutes, making up at least 95% of the total non-iodine
activity in the coolant.

FIRE SUPPRESSION WATER SYSTEM

The FIRE SUPPRESSION WATER SYSTEM consists of: Water sources; pumps; and

distribution piping with assuciated sectionalizing isolation valves. Such
valves include yard hydrant valves, and the first valve ahead of the water
flow alarm device on each sprinkler, hose standpipe, or spray system riser.

GASEOUS RADWASJE TREATMENT SYSTEM

The GASEOUS RADWASTE TREATMENT SYSTEM shall be any system designed and
installed to reduce radiocactive gaseous effluents by collecting primary
coolant system offgases from the primary system and providing for delay or
holdup for the purpose of reducing the total radicactivity prior to release to
the environment.
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LIMITING SAFETY SYSTEM SETTINGS are settings, as specified in Section 2.5, for
automatic protective devices related to those variables having significant
safety functions.

MEMBERS OF THE PUBLIC

MEMBERS OF THE PUBLIC shall include all persons who are not occupationally
associated with the plant. This category does not include employees of the
licensee, its contractors, or its vendors. Also excluded from this category ‘
are persons who enter the site to service equipment or to make deliveries.
This category does include persons who use portions of the site for
recreational occupational, or other purposes

not associated with the plant.

OFFSITE DOSE CALCULATION MANUAL (ODCM)

The ODCM is the manual containing the methodology and parameters to be used in
the calculation of offsite doses due to radicactive liquid and gaseous
effluents, in the calculation of liquid and gaseous effluent monitoring
instrumentation alarm and/or trip setpoints, and in the conduct of the
Radiological Environmental Monitoring Program.

)
: J
- SNSRI R I R T————— e - e T o = . - o - - e i —— _— = s et U



' ag welimes tn e 1 Uil e

RSy RN T

e e e e R R R I, L= — - - — P —— T P —— B T

T8.1-5

op - OP 1Lz

A system, subsystem, train, component or device shall be OPERABLE or have
OPERABILITY when it 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
its function(s) are also capable of performing their related support
function(s).

When a system, subsystem, train, component or device is determined to be
inoperable solely because its smergency power source is inoperable, or solely
because its normal power source is inoperable, it may be considered OPERABLE
for the purpose of satisfying the requirements of its applicable Limiting
Condition for Operatien, provided: (1) its corresponding mormal or emergency
power source is OPERABLE; ard (2) all of its redundant system(s),
subsystem(s), train(s), component(s) and device(s) are OPERABLE, or likewise
satisfy the rejuiremencs of this paragraph.

The OPERABILITY of a system or component shall be considered to be estab-
lisheA when: (1) it satisfies the Limiting Conditions for Operation in
Specification 3.0, (2) it has been tested periodically in accordance with
Specification 4.0 and has met its performance requirements, and (3) its
condition is consistent with the two paragraphs above.

PHYSICS TESTS

PHYSICS TESTS shall be those tests performed to measure th: fundamertal
characteristics of the corc and related instrumentation. THYSICS TESTS are
conducted such that the core power is sufficiently reduce” “1low for the
perturbation due to the test and therefore avoid exceed - ;¢ . distribution
limits in Specification 3,10.B.

Low power PHYSICS TESTS are run at reactor powers less L ..a 2% of rated power.

POVER-OFERATION
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75.1-7
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RATED THERMAL POWER

RATED THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant of 1650 megawatts thermal (MWt).

REFUELING

At b e RER LR LR G end i on whe s

REPORTABLE EVENT

A REPORTABLE EVENT shall be any of those conditions specified in Section
50.73 of 10 CFR Part 50.

b U N GR

SHIELD BUILDING INTEGRITY shall exist when:

1. Each door in each access opening is closed except when the a~cess opening
is being used for normal transit entry and exit, then at least one door
shall be closed, and

2. The shield building equipment opening is closed.

3. The Shield Building Ventilation System is OPERABLE.

The SITE BLUNDARY shall be that line beyond which the land is neither owned,
nor leased, nor otherwise controlled by the licensee.

[P H TS P TR i LR o o o T T e s | e, T




"y

A me et e B B Rl

R
0 ON

SOLIDIFICATION shall be the conversion of wet wastes into a form that meets
shipping and burial ground requirements.

SOURCE CHECK

A SOURCE CHECK shall be the gqualitative assessment of channel response when
the channel sensor is exposed to a source of increased radicactivity.

S "ARTUP_OPERATION

The process of heating up a reactor above 200°F, making it critical, and
bringing it up to POWER OPERATION.

TH POWER

THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant.

UNRESTRICTED AREAS

An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY access
to which is not controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radiocactive materials, or any area
within the SITE BOUNDARY used for residential quarters or for industrial,
commercial, institutional and/or recreational

purposes.
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75.1-8

A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and
installed to reduce gaseous radioiodine or radiocactive material in particulate
form in effluents by passing ventilation or vent exhaust gases through
charcoal adsorbers and/or HEPA filters for the purpose of removing iodines or
particulates from the gasecus exhaust stream prior to the release to the
environment. Such a system is not considered to have any effect on noble gas
effluents. Engineered safety feature atmospheric cleanup systems are not
considered to be VENTILATION EXHAUST TREATMENT SYSTEM components.

VERTING

VENTING shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or
other operating condition, in such a manner that replacement air or gas is not
provided or required during VENTING. Vent, used in system names, does not
imply a VENTING process.
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2,3.A.2.8

h. Open reactor coolant pump motor breaker,

T T e e R R
B

2+ Reactor coolant pump bus underfrequency - 258.2 Hz

i. Power range neutron flux rate.

1. Positive rate - =<15% of RATED THERMAL POWER with a time !
constant 22 seconds

2. Negative rate - <7% of RATED THERMAL POWER with a time
constant 22 seconds

3, Other reactor trips

a. High pressurizer water level - =90% of narrow
range instrument span.

b. Low-low steam generator water level - 25% of
narrow range instrument span.

¢. Turbine Generator trip
1. Turbine stop valve indicators - closed
2. Low auto stop oil pressure - 245 psig

d. Safety injection - See Specification 3.5
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2.3.B. Protective instrumentation settings for reactor trip interlocks shall
be as follows:

K.

- Source range high flux trip shall be unblocked whenever inter-
mediate range neutron flux is <107 amperes.

2. P-7 Interlock:

l "At power" reactor trips that are blocked at low power (low

, pressurizer pressure, high pressurizer level, and loss of flow for
one or two loops) shall be unblocked whenever:
a. Power range neutron flux is 212% of RATED THERMAL POVER or,

b. Turbine load is 210% of full load turbine impulse pressure.

Low power block of single loop loss of flow is permitted whenever
power range neutron flux is <10% of RATED THERMAL POWER.

Reactor trip on turbine trip shall be unblocked whenever power range
neutron flux is 250% of RATED THERMAL POWER.

5. P10 Int

Power range high flux low setpoint trip and intermediate range high
flux trip shall be unblocked whenever power range neutron flux is
=9% of RATED THERMAL POWER.

C. Control Rod Withdrawal Stops
1. Block automatic rod withdrawsl:
a. m }:;.

, Turbine load <15% of full load turbine impulse pressure.

oty
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3.5 INSTRUMENTATION SYSTEM '
é Applic it
Applies to protection system instrumentation,
Objectiv
To provide for automatic initiation of the engineered safety features in the
event the principal process variable limits are exceeded, and to delineate the

conditions of the reactor trip and engineered safety feature instrumentation
necessary to ensure reactor safety.

Specification

A. Limiting set points for instrumcntation which initiates operation of the
engineered safety features shall be as stated in Table T§.3.5-1.

B. For on-line testing or in the event of failure of a sub-system
instrumentation channel, plant operation shall be permitted to continue at
RATED THERMAL POWER in accordance with Tables TS.3.5-2& and threugh
TS.3.5-628.




TABLE 75.3.5-2 (Page 1 of 2)

INSTRUMENT OPERATING CONDITIONS FOR REACTOR TRIP

2. HNuclenr Flux Power Ran
low setting

high setting

poslitive rate

negative rate

1. Huclear Flux Intermediate
Range

G. Nuclear Flux Source Range

Overtemperatare AT
+ Overpower AT

Low Pressurlzer Pressure
Hi Pressurizer Pressure
PFressurizer-ll Water Le

010X F.P.)
(10X F.P.)

S 8 ®m N e W

Low Flow In one loo
Low Flow both lo

1. Tuchine Trilp
(Overspeod

2/1vop
2/ loop

2/100p

1
PERMISSIBLE
BYPASS

connirions (1)

1 2
MINIHUM MINTMUM
OPERABLE DEGREE OF
CHANNELS REDUNDANCY

2 1

1/1oop
1/1oop

1/1o00p

2 of 4 powar

range channels

greater than
10 F.P,

I of 2 Inter-
medlate range

channels greater
than 107'9 amps

Notes 3, 4

Malntaln hot

Maintaln hot
Note 2

Maintaln hot
Note 2

Maintain hot
Maintaln hot
Halontain hot
Halntain hot
Malntaln hot
Halntain hot

or
Maintaln

ACTION IF
TIONS OF COLUMN
On_2_CANNOT_BE MET

shutdown

shut down

shutdown

shutdown
shut down

shutdown

VI-$'€'SL ATdV.L MAN 34S

shut down
shutdown

shut down

In <« 50% of }

shut down



JABLE TS.3.5-2 (Page 2 of 2)
INSTRUMENT OPERATING CONDITIONS FOR REACTOR TRIP

1 2 3
MINIMUM MINIMUM PERMISSIBLE
OPERABLE DEGREE OF BYPASS
FUNCTIONAL UNIT CHANNELS REDUNDANCY CONDITIONS(1)
13. Undervoltage 4KV RCP Bus 1/bus 1/bus Maintaln hot shutdown

14, Underfrequency 4KV Bus 1/bus

DELETED

Maintain hot shutdown

1
i
16. RCP Breaker Open 2 Maintain het shutdown
17. Safety Injection
Actuation Signal 2 1 Maintain hot shutdown

18. Automatic Trip Loglc anludlng

Reactor Trip Breakerg¥# Notes 3, 4

Note 1. Automatic permissives not llsted

Note 2: When bypass condition exists, maintaip/fiormal operation

Note 3: With the number of operable chan
least hot shutdown within 6 ho
testing per Specification 4,

s one less than the minimum operable
: however, one channel may be bypassed f
provided the other channel is operable.

hannels requirement, be i{n at
up to 4 hours for surveillance

Note 4: When in the hot shutdown <ondition with the number of operable channels one less
channels requirement, store the inoperable channel to operable status within 48
trip breakers withinfhe next hour.

an the minimum operable
rs or open the reactor

F.P. = Full Power

* = One additiong¥ chinnel may be taken out of cervice for low power physics testing

sk = Includes
channe

oth undervoltage and shunt trip elrcuits and {f either cireuit becomes inoperable the respe

ive
shall be considered inoperable,

"©'SL ATAVL MIN J4S
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SEE NEW TABLE TS.3.5-2B
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TABLE T8.3.5-3 (continued)

THSTRUMENT OPERATING CONDITIONS FOR EMERGCENCY COOLING SYSTEMS

1 2 ]
MINIMUM MINIHUM PERMISSINLE
OPERATING DEGREE OF Dy paess
FURCTIONAL UNIT CIANNELS REDUNDANCY C UTIONS
3. AUXILIARY FEFDWATER
a. Steam Generztor Low-lLow 2 1
Water level
b. Undervolitage on 4,16 KV 2/bus /bus
Buses 11 and 12 (21 and 22 Unit 2)
(Start Turbine Driven Pump only)
. Trip of Main Feedwater Pumps 2/ pymp 1/ pump
d. Gafety Injection gbe ltdw No. 1)
e, Manual 2 |

two switches simultaneously.

wum conditions are not met within 24 hours, step-- shinll be taken on the affected unit
ace the unit in cold shutdown conditions,

OPERATOR ACTION 1F

&

CONDITIONS OF COLUMN
1 OR 2 CANROT BE MET

ot

Hot

Hot

Hot

Hot

shut down

shut down

shut down

shut down

st down

d7-$'€'SL A'TdV.L MAN J4S



TABLE TS.3.5-4 (Page 1 of 2)

\\\\\ TRUMEN G_COND S FOR ISOLATION FUNCTIO

1 2 3
MINIMUM MINIMUM PERMISSIBLE OPERATOR ACTION IF
OPERABLE DECREE OF BYPASS GCNDITIONS OF COLUMN
FUNCTIONAL UNIT CIIANNELS REDUNDANCY CONDITIONS 1 OR_2 CANNOT BE MET
1. CONTAINMENT I1SOLATION
a. Safety Injection (See Item No. 1 of Table TS53.5-3) Hot Shutdownt*
b. Manual 2 1 Hot Shutdown
2. CONTAINMENT VENTILATION ISOLATION
a, Safety Injection (See Item No. 1 ™»f Table T§.3.5-3) Maintain Purge and Inservice Pu
Valves closed {f (1) conditions
b. High Radiation in Exhaust Air 2 1 of a, b, or ~ cannot be met abc
COLD SHUTDOWN or (2) if conditi
c. Manual 2 L of b or ¢ cannot be met during
fuel handling in centainment.
3. STEAM LINE ISOLATION
a. Hi-Hi Steam Flow with-Safety 2/1oop 1 lot Shutdown*¥
Injection
b, Hi Steam Flow“and 2 of 4 Low Ty 2/loop 1 Hot ShutdqQun#*
with Safeps Injection
c, Hi Qenhitalnment Pressure 2 1 Hot Shutdownt*
d " Manual 1/1oop - lot Shutdown*#*

**1f minlmum conditions are not met within 24 hours, steps shall be taken on the affected unit to place the
unit in COLD SHUTDOWN conditions.

et HUS'ESL HTEVL MAN JAS
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TABLE TS,3,.5-4 (Page 2 of 2)

INSTRUMEN]1 OPERATING CONDITIONS FOR ISOLATION FUNCTIONS

1 2 3
MINTMUM MINIMUM PERMISSIBLE OPERMOR ACTION 1IF
OPERABLE DEGREE OF BYPASS CONDITIONS OF COLUMN
FUNCTIONAL UNIT CI!ANNELS REDUNDANCY CONDITICNS OR_2 CANNOT BE MET

5, FEEDWATER TSOLATION

a, Hi L Steam Cenerator Level ot Shutdown®*

b. Safety Injection T8:.3:5-3) Hot Shutdownk#®

¢. Reactor Trip 2
with 2 of 4 Low 'l‘W
(Main Valves onlys

ot Shutdown¥*

#*%1f minimum copditions are not met within 24 hours, steps shall be taken on the affected

it to place the
SHUTDOWN conditions,

B L T4
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TABLE TS.3.5-5

INSTRUMENT OPERATING CONDITION:| FOR VENTILATION SYSTEMS

1 2 3
MINIMUM MINIMUM PERMISSIBLE OPER R ACTION IF
OPERABLE DEGREE OF BYPASS COPOITIONS OF COLUMN
FUNCTIONAL UNIT CHANNELS REDUNDANCY CONDITIONS OR 2 CANNOT BE MET

1. SHIELD BUILDING
S5YSTEM (SBVS)

LATION

a. Safety Injection Sign ilot shutdown
to Start Fans
b. Pressure Difference
Signal for Recirculation
- Pamper Control

Hot shutdown

2. AUXILIARY BUILDING SPECIAL
VENTILATION SYSTEM (ABSVS)

a, Safety Injection Signal 2
to Start Fans and
Isolate Normal Ventila-
tion System

ot shutdown

JaLaTada
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TABLE T5.3.5-6

INSTRUMENT OPERATING CONDITIONS FOR AUXILIARY ELECTRICAL SYST

i 2 3
MINIMUM MINTHUM PERMISSIBLE  OPE R ACTION IF
OPERABLE DEGREE OF BYPASS DITIONS OF COLUMN
FUNCTIONAL UNIT CIHANNELS REDUNDANCY CONDITIONS ! OR 2 CANNOT BE MET

{

ok

Degraded Voltage
4KV Safeguarda Busses

a, Loss of voltage
4KV Safeguard
Bus (%0%)

b. Loss of voltage
4KV Safeguard
Bus {55%)

I1f minimum cpfditions are not met within 24 hours, steps shall be tasken to place the unit in

shutdown

1/Bus Place inoperable channel {n the
tripped condition within one hour

or be {n hot shutdown, *&*

1/Bus -— Place inoperable channel in the
tripped condition within one hour
or be in hot shutdown %%

1/Bus —— Place inoperable channel in the

tripped condition within one hour
or be in hot shutdown %**

d7-$°¢'SL A'TdVL MAN d4S



FUNCTIONAL UNIT

Manual Reactor Trip

2. Power Range, Neutron Flux
a. High Setpoint
b. Low Setpoint

3. Power Range, Neutron Fiux,
High Positive Rate

4. Power Range, Neutron Flux,
High Negative Rate

5. Intermediate Range, Neutron Flux

6. Source Range, Neutron Flux
a. Startup
b. Shutdown

7. Overtemperature AT

8. Overpower AT

(a)

E

ABLE TS.3.5-2A (Page 1 of 6)

CTOR TRI UM
TOTAL NO. CHANNELS
QF CHANNELS I0_TRIP

2 1
2 1
4 2
4 2
4 2
4 2
2 1
2 1
2 1
& 2
4 2

oN
MININM

CHANKELS
OPERABLE

NN

AFPLICABLE
MODES

B
3(.) ; Q(ﬂ A 5(!)

1(5)' 2

2(«:}
3(-) : FALY . 5ta)

1, 2

i, 2

When the Reactor Trip Breakers are closed and the Control Rod Drive System is capable of rod

withdrawal.

(b) Below the P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpoint.

(¢) Beln the P-6 (Intermediate Range Neutron Flux Interlock) Setpoint.
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LC

w

AdH¥

(9 30 1 @feg)
¥Z-S € SIL FT19VL

e



R R EIEPRENEENTZ . .=

e | et R o S S T b T Tl e

3 v :

v,

10.
¥
L2

13.

14,

15.

Low Pressurizer Pressure

High Pressurizer Pressure
Pressurizer High Water Level
Reactor Coolant Flow Low
Turbine Trip

a. Low AST 0il Pressure

b. Turbine Stop Valve Clesure

Lo-Lo Steam Generator
Water Level

Undervoltage on 4.16 kV Buses
11 and 12 (Unit 2: 21 and 22)

e e e e LA A

T L SN U

TABLE T5.3.5-2A (Page 2 of 6)

3/1loop

3/56G

2 /bus

> G B Y AR B SN

2/loop

2
2

2/8G in
any 5G

1/bus on
both
buses

2/1loop

2
1

2/5G in
each SG

2 on one
bus

i o Bl bl 5

MODES

11

A3

(9 30 z #%eg)
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MINIMUM
TOTAL NO. CHANNELS CHANNELS  APPLICABLE
FUNCTIONAL UNIT OF CHANNELS I0 TRIP OPERABLE =~ MODES ACTION
16. Loss of Reactor Coolant Pump
a. RCP Breaker Open 1/pump 1 1/pump 1 1
b. Underfrequency 4kV bus 2/bus 1/bus on 2 on one 1 11
both bus
buses
17. Safety Injection Input 2 1 2 . 7
from ESF
18. Automatic Trip and Interleck Logic 2 1 2 1, 2 7
2 1 2 3“)' a(l). Gle) 8
19, Reactor Trip Breakers 2 1 2 1, 2 9
2 1 2 3(-)' “(ai. 5¢a) 8
20. Reactor Trip Bypass Breakers 2 1 1 (d) 10
(a) When the Reactor Trip Breakers are closed and the Contrel Rod Drive System is capable of rod
withdrawal.
(d) When the Reactor Trip Bypass Breakers are racked in and closed for bypassing a Reactcr Trip Breaker

and the Control Rod System is capable of rod withdrawal.
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ACTION 1:

ACTION 2:

With the number of OPERABLE channels

one less than the Total Number of
Channels, restore the inoperable channel
to OPERABLE status within 48 hours or be
in at least HOT SHUTDOWN within the next
6 hours.

With the number of OPERABLE channels
less than the Total Number of Channels
HOT STANDBY and/or POWER OPERATION may
proceed provided the following
conditions are satisfied:

a. The inoperable channel is placed in
the tripped cordition within 6 hours;

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable charnel may be bypassed
for up to 4 hours for surveillance
testing of other channels per
Specification &.1; and

c. 1f THERMAL POWER is above 85% of
RATED THERMAL POWER, then determine
the core quadrant power balance in
accordance with the requirements of
Specification 3.10.C.4.

d. One additional channel may be taken
out of service for low power PHYSICS
TESTS .

TABLE 3.5-24 (Page & of 6)
Action Statements

ACTION 2.

ACTICN &:

ACTION 5:

With the number of channels OPERABLE one

less than the Total Number of Channels and

with the THERMAL POWER level:

a. Below the P-6 (Intermediate Range
Neutron Flux Interlock) Setpoint,
restore the inoperable channel to
OPERABLE status prior to increasing
THERMAL POWER above the P-6 Setpoint.

b. Above the P-6 (Intermediate Range
Neutron Flux Interlock) Setpoint but

below the P-1C (Power Range Neutron Flux

Interlock Setpoint, restore the
inoperable channel to OPERABLE status

prior to increasing THERMAL POWER above

the P-10 Setpoint.

With the number of OPERABLE channels one
less than the Total Number of Channels
suspend all operations invelving positive
reactivity changes.

With the number of OPERABLE channels
one less than the Total Number of
Channels, suspend all operations
invelving positive reactivity changes,
and restore the inoperable channel to
OPERABLE status within 48 hours or
within the next hour open the reactor
trip breakers,

ATYH
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ACTION 6.

ACTION 7:

ACTION 8:

TABLE 3.5-2A (Page 5 of 6)

Lction Statsments

With the number of OPERABLE channels
one less than the Total Number of
Channels, HOT STANDBY and/or POWER
OPERATICN may proceed provided the
following conditions are satisfied:

a. The inoperable channel is placed in
the tripped condition within 6 hours,
and

b. The Minimum Channels OPERABRLE
requirement is met; however, the
inoperable channel may be bypassed
for up to 4 hours for surveillance
testing of other channels per
Specification 4.1,

With the number of OPERABLE channels one
less than the Total Number of Channels,
restore the inoperable channel to
OPERABLE status within 6 hours or be in
at least HOT SHUTDOWN within the next 6
hours; however, one channel may be
bypassed for up to 8 hours for
surveillance testing per Specification
4.1 provided the other channel is
OFPERABLE.

With the number of OPERABLE channels one
less than the Total Number of Channels
restore the incperable channel to
OPERABLE status within 48 hours or open
the reactor trip breakers within the
next hour.

ACTION 9:

ACTION 10:

a. With one of the diverse trip features
{Undervoltage or Shunt Trip
Attachment) inoperable, restore it to
OPERABLE status within 48 hours or
declare the breaker inoperable and
apply the requirerents of b below.
The breaker shall not be bypassed
while one of the diverse trip features
is inoperable, except for the time
required for performing maintenance
and testing to restore the diverse
trip feature to OPERABLE status.

b. With one of the Reactor Trip Breakers
otherwise inoperable, be in at least
HOT SHUTDOWN within 6 hours; however,
one Reactor Trip Breaker may be
bypassed for up to 4 hours for
surveillance testing per Specification
4.1, provided the other Reactor Trip
Breaker is OPERABLE.

With the Reactor Trip Bypass Breaker
inoperable, restore the Reactor Trip
Bypass Breaker to OPERABLE status
prior to using the Reactor Trip
Bypass Breaker to bypass a Reactor
Trip Breaker. 1f the Reactor Trip
Bypass Breaker is racked in and
closed for bypassing a Reactor Trip
Breaker and it becomes inoperable, be
in at least HOT SHUTDOWN within 6
hours. Restore the Bypass Breaker to
OPERABLE status within the next 48
hours or open the Bypass Breaker
within the following hour.

ATY
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TABLE 3.5-2A (Page 6 of 6)

cti tement

ACTION 11: With the number of OPERABLE channels ACTION 19: NOT USED
less than the Total Number of Channels, ‘
POWER OPERATION may proceed provided ‘
the following conditions are satisfied:

a. The inoperable channel(s) is placed
in the tripped condition within 6
hours, and

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel(s) may be
bypassed for up te 4 hours for
surveillance testing of other
channels per Specification 4 1.

ACTION 12: NOT USED

ACTION 13: NOT USED

ACTION 14: NOT USED

ACTION 15: NOT USED

FF
g
ACTION 16: NOT USED Sk
o
o@
ACTION 17: NOT USED "
ot

ACTION 1B: NOT USED
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FURCTI1ONAL UNIT
1. SAFETY INJECTION

a. Mamual Initiation
b. High Contaimment Fressure

¢. Steam Line Low Pressure

d. Pressurizer Low FreSsure

e. Automatic Actuation Legic
and Actuation Relays

2. CONTAINMENT SPRAY
a. Manual Initiation

b. Hi-Hi Containment Pressure

c. Automatic Actuation Logic and
Actuation Relays

(a) Trip function may be blocked in this MODE below a Reactor Coolant System Pressure of 2000 psig.

OF CHANNELS

2

3 channels
with 2
Sensors per
channel

TABLE TS.3.5-2B (Page 1 of 9)
1

CHANNELS
IO TRIP

2 in any
Loop

2

1 sensor
per
channel
in all 3
channels

1

2

1 sensor
per
channel
in all 3
chammels

2

23
24

24

24

20

23

21

20

AZY
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TABLE TS.3.5-2B (Page 2 of 9)

FUNCTIONAL UNIT

3. CONTAINMENT ISOLATION

b,

L~

Safety Injection
Manual

Automatic Actuation Logic and
Actuation Relays

4. CONTAINMENT VENTILATION ISOLATION

b,

Safety Injection

Manual

Manual Containment Spray
Manual Containment Isolation
High Radiation in Exhaust Air

Automatic Actuation Logic
and Actuation Relays

See Functional Unit 1 above for all Safety Inject:on mititing functions and requirements.

2 1 2 Lo Rs ¥4

2 1 2 di 2, ¥ B

See Functional Unit | above for all Safety injection nitiating functions and requirements.

2 1 2 (b)
See Functional Unit Za sbove for Manual Containment Spray requirements.
See Functional Unit 3b above for Manual Containment fsolation requirements.
2 1 2 (b)

2 1 2 (b)

(b) Whenever CONTAINMENT INTEGRITY is required and either of the containment purge systems are in
operation,

e AR B o e =
.

23

20

22

22
22

AT
(6 30 7 9deq)

92-5°C°SL T1EVL




T N _ TR e R T YRR T NI Y AL R LN WTETTRE o R T T T eETENE TE. T N T e,y CASSY e R T e TR = il (3 e~ o (R ) I A -'J'HTHN
E .

e e e e e B L e e e e B e e

i ke

TABLE T5.3.5-2B (Page 3 of 9)

CT. 1 OF CHANNELS IO TRIP OPERABLE ~ MODES ACTION 1
5. STEAM LINE ISOLATION !
4. Manual 1/Loop 1/Loop 1/Loop 1, 2, 3™ 27 ‘
b. Hi-Hi Containment Pressure 3 2 2 1,2, 3™ 24
¢. Hi-Hi Steam Flow with Safety
Injection
1. Hi-Hi Steam Flow 2/Loop 1 in any 1/Loop 1,2, 3" 29
Loop
2. Safety Injection See Functional Unit 1 above for all Safety Injection initiating functions and requirements.
d. Hi Steam Flow and 2 of 4 Lo-Lo |
Tevs with Eafety Injection:
1. Hi Steam Flow 2/Loop 1 in any 1/Loop P ek 29
Loop :
2. 1o:1o Tew 4 2 3 o B 24
3. Safety Injection See Functional Unit 1 above for all Safety Injection initiating functions and requirements.
358
{c) When either main steam isolation valve is open. 5 In ;
w
(d) When reactor coolant system average temperature is greater than 520°F and either main steam isolation e E
valve is open g L
o ,
g |
= ]
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TABLE T5.3.5-2B (Page 4 of 9)

T e S

and Actuation Relavs

A INSTRUMENTAT
i MINIMUM
| TOTAL NO. CHANNE CHANNELS ~ APPLICABLE
e FUNCTIONAL UNIT OF CHANNELS I0 TRIP OPERABLE ~ MODES ACTION
i 5. STEAM LINE ISOLATION (continued)
1 e. Automatic Actuation Logic and 2 1 2 (VR - 25
| Actuation Relays
6. FEEDWATER ISOLATION

a. Hi-Hi Steam Cenerator Levrel 3/86G 2/8G in 2/8G in 1, 2 24
l any SG each SG
l b. Safety iInjection See Functional Unit 1 above for all Safety Injection initiating functions and requirements.
5 ¢. Reactor Trip with 2 of 4
E Low T,,, (Main Valves only):
% 1. Reactor Trip 2 1 2 1,2 28
f 2. Low Tuu 4 2 3 1, 2 24
I
! d. Automatic Actuation Legic 2 1 2 Ly 2 28
i
i

(¢} When either main steam isolation valve is open.

(6 30 v a%ey)
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FUNCTIONAL UN1Y

7. AUXILIARY FEEDVATER

a.

b,

Manual

Steam Cenerator Lo-Lo
Water Level

Underveoltage on 4.16 kV Buses
11 and 12 Ginit 2: 21 and 22)
(Start Turbine Driven Pump
only)

Trip of Beth Main Feedwater
Pumps

1. Turbine Driven
2. Motor Driven
Safety Injection

Automatic Actuation Logic
and Actuation Relays

R g T SETR— TV ——— B S =

TABLE T5.3.5-2B (Page 5 of 9)

I0 TRIP
2 1
3/SG 2/86G in
any SG
Z2/bus 1/bus on
both
buses
2 2
2 2

2/8G in
each §G

Z on one

bus

2

2

2

e el e e — Sy

ACTION

34

24

29

26

26

See Functional Unit | above fo- all Safety Injection mnitiating functions and requirements.

2 1

2

1, 2, 3

30

A
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TABLE T§.3.5-28 (Page 6 of 9)

'CINE SAFE . ACTUATION SYSTEM INSTRUMENTATION ‘
MINIMUM '1
TOTAL No. CMANNELS ~ CHANNELS  APFLICABLE :
FUNCT1 UNIT OF CHANNELS v+ TRIP or E MODES ACTION i
:
8. LOSS OF POWER -
i
a. Degraded Voltage 4 /Bus 2/Bus 3/Bus WA i PR 31: 32, 33 :
4kV Safeguards Bus {2/phase on {1/phase
2 phases) on 2
phases)
b. Undervultage 4/Bus 2/Bus 3/Bus 1, 2, 3, 4 31, 32, 33
4LkV Safeguards Bus (2/phase on {1/phase
2 phases) on 2
phases)

Add

(6 30 9 a%ey)
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ACTION 20:

ACTION 21:

ACTION 22:

TABLE 3.5-2B (Page 7 of 9)

ction Statements

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 6
heurs or be in at least HOT SHUTDOWN
within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours;
however, one channel may be bypassed
for up to 8 hours for surveillance
testing per Specification 4.1, provided
the other channel is OPERABLE.

With the number of OPERABLE channels
less than the Total Number of Channels,
operation may proceed provided the
inoperable channel(s) is placed in the
tripped condition within 6 hours and
the Minimum Channels OPERABLE
requirement is met., One inoperable
channel may be bypassed at a time for
up to 4 hours for surveillance testing
per Specification 4.1,

With the number of OPERABLE channels
less than the Total Number of (lLannels,
operation may continue provided the
containment purge supply and exhaust
valves are maintained closed.

ACTION 23:

ACTION 24:

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 48
hours or be in at least HOT SHUTDOWN
wi*hin the next 6 hours and in COLD
SHUTDOWN within the following 3G hours.

With the number of OPERABLE channels
one less than the Total Number of
Channels, operation in the applicable
MODE may proceed provided the following
conditions are satisfied:

a. The inoperable channel is placed in
the tripped condition within 6
hours, and,

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel may be bypassed
for up to & hours for surveillance
testing of other channels per
Specification 4.1,

ATY
(6 30 ( 2%e3)
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ACTION 25:

ACTION 26:

ACTION 27:

ACTION 28:

TABLE 3.3-2B (Page 8 of 9)

Action Statements

With the number of OPERABLE channels
one less than the Total Rumber of
Channels, restore the inoperable
¢hannel to OPERABLE status within 6
hours or be in at least HOT SHUTDOWN
within the next 6 hours. Operation in
HOT SHUTDOWN may proceed provided the
main steam isolation valves are closed,
if not, be in at least INTERMEDIATE
SHUTDOWN within the following 6 hours.
However, one channel may be bypassed
for up to B hours for surveillance
testing per Specification 4.1, provided
the other channel is OPERABLE.

With the number of OPERABLE channels
ene less than the Total Number of
Channels, restore the inoperable
channel to OPERAPLE status within 72
hours or be in at least HOT SHUTDOWN
within 6 hours.

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 48
hours or be ir at least HOT SHUTDOWN
within the next & hours and close the
associated v.lve.

With the number of OPERABLE channels
one less than the Total Number of

ACTION 29:

Channels, restore the inoperable
channel to OPERABLE status within 6
hours or be in at least HOT SHUTDOWN
within the next 6 hours. However, cne
channel may be bypassed for up to 8
hours for surveillance testing per
Specification 4.1, provided the other
channel is OPERABLE.

With the number of OPERABLE channels
less than the Tetal Number of Channels,
operation in the applicable MODE may
proceed provided the following
conditions are satisfied:

a. The inoperable channel(s) is placed
in the tripped condition within &
hours, and,

b. The Minimum Channels OPERABLE
requirement is met, however, one
inoperable channel may be bypassed
at a time for up to 4 hours for
surveillance testing of other
channels per Specification 4.1

ATY
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ACTION 30:

ACTION 31:

ACTION 32.

TABLE 3.5-2B (Page 9 of 9)

Action Statements

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 72
hours or be in at least HOT SHUTDOWN
within the next & hours and in at least
INTERMEDIATE SHUTDOWN within the
following 6 hours. However, one
channel may be bypassed for up to 8
hours for surveillance testing per
Specification 4.1, provided the other
channel is OPERABLE.

With the number of CPERABLE channels
one less than the Total Number of
Channels, operation in the applicable
MODE may proceed provided the
inoperable channel is placed in the
bypassed condition within 6 hours.

With the number of OPERABLE channels
two less than the Total Number of
Channels, operation in the applicable
MODE may proceed provided the following
conditions are satisfied:

a. One inoperable channel is placed in
the bypassed condition within 6
hours, and,

b. The other ineperable channel is
placed in the tripped condition
within 6 hours, and,

ACTION 33:

ACTION 34:

¢. All of the channels associated with
the redundant 4kV Safeguards Bus
are operable,

1f the requirements of ACTIONS 31 or 32
cannot be met within the time
specified, or with the number of
OPERABLE channels three less than the
Total Number of Channels, declare the
associated diesel generator(s)
inoperable and take the ACTION required
by Specification 3.7.B.

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 72
hours or be in at least HOT SHUTDOWN
within 6 hours and in at least
INTERMEDIATE SHUTDOWN within the
following 6 hours.

AN
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T§.3.10-1

3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS
Applicability

Applies to the limits on core fission power distribution and tec the limits on
control rod operations.

Cb tiw
To assure 1) core subcriticaliti after reactor trip, 2) acceptable core power

distributions during POWER [ON, and 3) limited potential reactivity
insertions caused by hypothetical control rod ejection.

A. Shut Mar

B. Power Distribution Limits

1. At all times, exce] - du“ing low power PHYSICS TESTING, measured hot
channel factors, FY, and s, @s defined below and in the bases, shall
meet the following limits:

RTP
¥, x 1.03 x 1.05 = (F; / P) x K(Z)
ETF
1 g % 1.04 < Fog = [1+ PFDH(1-P)]
where the following definitions apply:

nrr
. % is the Fillimit at RATED THERMAL POWER specified in the CORE
0

ERATING LIMITS REPORT.

KTP
- Fug is the F,y limit at RATED THERMAL POWER specified in the CORE
OPERATING LIMITS REPORT.

- PFDF is the Power Factor Multiplier for F¥,; specified in the CORE
OPE' ATING LIMITS REPORT.

- K(Z) is a normalized function that limits Fu(z) axially as specified in
the CORE OPERATING LIMITS REPORT.




T8.3.10-2

3.10.B.1. - Z 1s the core h

- F% or F*,y is defined as the measured Fy or F,y respectively, with
the smallest margin or greatest excess of limit.

- 1.05 is the engineering hot channel factor, F‘Q, applied to the
measured FY; to account for manufacturing tolerance.

- 1.05 is applied to the measured F'; to account for measurement
uncertainty.

- 1.04 is applied to the measured F'; to account for measurement
uncertainty.

. Hot channel factors, F% and 5 , shall be measured and the target

flux difference determined, at equilibrium conditions according to
the foliowing conditions, whichever occurs first:

(a) At least once per 31 effective full-power days in conjunction
with the target flux difference determination, or

(b) Upon reaching equilibrium conditions after excerding the
reactor power at which target flux difference was last
determined, by 10% cr more of RATED THERMAL POVER.

F*; (equil) shall meet the following limit for the middle axial 80%
of the core:

RTP
Yy (equil) x V(2) x 1 x 1.05 = (Fy / P) x K(Z)

where V(Z) is specified in the CORE OPERATING LIMITS REPORT and
other terms are defined in 3.10.B.1 above.

(a) 1If either measured hot chanmel factor exceeds its limit
specified in 3.10.B.1, reduce reactor power and the high
neutron flux trip set-point by 1% for each percent that the
measured FY; or by the factor specified in the CORE
OPERATING LIMITS REPORT for each percent that the measured
F*4 exceeds the 3.10.B.1 limit. Then follow 3.10.B.3(c).

(b) If the measured F¥; (equil) exceeds the 3.10.B.2 limits but not
the 3.10.B.1 limit, take one of the following actions:

1. Within 48 hours place the reactor in an equilibrium
configuration for which Specification 3.10.B.2 is satisfied, or

2. Reduce reactor power and the high neutron flux trip
setpoint by 1% for each percent that the measured
P (equil) x 1.03 x 1.05 x V(Z) exceeds the limit.
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TS.4.1-1

4.1 OP 0

Applicability

Applies to items directly related to safety limits and limiting conditions for
operation,

gctive

To specify the minimum frequency and type of surveillance to be applied
to plant egquipment and conditions.

Spec catio |

A. Calibration, testing, and checking of instrumentation channels and testing of
logic channels shall be performed as specified in Tables TS.4.1-14 4318 &
4.1-1C. I

B. Equipment tests shall be conducted as specified in Table TS.4.1-2A. |

C. Sampling tests shall be conducted as specified in Table TS.4.1-2B.

D. Whenever the plant condition is such that a system or component is not l

required to be OP E the surveillance testing asscciated with that system
or component may be discontinued. The—astericked-itons—in—Toblos—tri-ir

Discontinued
surveillance tests shall be resumed less than one test interval before
establishing plant conditions requiring OPERABILITY of the associated system
or component, unless such testing is mot practicable (i. e.. nuclear power
range calibration cannot be done prior to reaching ) in which
case the testing will be resumed within 48 hours of attaining the plant
condition which permits testing to be accomplished.




TABLE T5.4.1-1 (Page 1 of 5) |

MINIMUM FREQUENCLES FOR CHECKS, CALIBRATIONS AND

Channe Functional Responae

Description Check Callbrate Test —JTest  Remarks
1. HNuclear Power s(1) ni2) M(1) it 1) Once/aht when in service
Range M(4) qQ{4) M(5) 2} Neat bpfance
H(6) 3) Sig to AT; bistable action
r(7) pérminnive, rod stop, trips), with
he exception of the ftems covered
in Remark #7.
4) Upper and lower chambers for axfal
off-get uwaing in-core detectors
5) Simulated signal for testing posi-
tive and negatlive rate bistable
action
6) Quadrant Power Tilt Monitor
7) Y8 and P10 permissives and the 252
High Flux Low Setpolnt Trip.
2. HNuclear Inter- *5(1) NA T(2) R 1) Once/ashift when in service
medlate Range 2) btog Level; bistable actlon {(permis-
sive, rod stop, trips)
3. MNuclear Source *5(1) A T(2) R 1) Once/shift when in service
Range 2) Blstable action (alarm, trips)
4. Reactor Coolant sQ1, R{1,2,3) M{1) R(1) ) Overtemperature AT
Temperature M(2) R(2) ZNQOverpower AT
T(3) 3) Control Rod Bank Insertlon Limit
MHonfwor
5 Reactor Coolant Fl R M HA
6. VPressurlzer Wat Level R M NA
7 Preasurizer easure R M HA
B e & Frequency NA R M NA Reactor protectlon cirbdglts only
NA n T NA

J1-I'y'SL HONOWHL VI-T'¢'SL SITAVL MIN T3S



TABLE TS.4.1-1 (rage 2 of 5)

C A ONS AN
TEST OF INSTRUMENT CHANNELS
Channel Functional  Response
Description Check Calibrate Test Test Remarks
9. Analog Rod Position S(1) R T(2) NA 1) With step co ers
M(2) 2) Rod Positipfi Deviation Monitor
Tested by updating computer bank
count And comparing with analog
rogrposition test signal
16, Rod Position Bank 5(1, NA T(3) NA 1)7” With analog rod position
Counters M(3) } Following rod motion in excess of

six inches when the computer is
out of service

3) Contrel rod banks insertion limit
monitor and control rod position
deviation monitors

QT-T'P'SL HONOYHL VI-T'¢'SL STTEVL MIN F3S

1la. Steam Generator Low Level b R NA
11b. Steam Generator High Level S R M HA
12. Steam Flow s R M A
13. Charging Flow 8 R NA NA
14. Residual Heat Removal S(1) R KA NA ) When in operation
Pump Flow
15. Borle Acld Tank Level D R(1) M(1) NA 1) Trawgfer logic to Refueling Water
Storape Tank
16, Refueling Water Storage W R M(1) NA 1) Functionalest can be performed
Tank Level by bleeding trgnsmitter
17. Volume Control Phnk s R NA NA -
18a. Containmeny Pressure s R M(1) NA Wide Range Containment Pres
51 Signg 1) TIsolation Valve Signal
18b. Comfainment Pressure 5 R M NA Narrow Range Containment Pressure

team Line Isolation



TABLE 75.4.1-1 (Page 3 of §)

MINTMUM FREQUENCIES FOR CHECKS, CALIBRATIONS AND
TEST OF INSTRUMENT CHANNELS

Functional Reaponse

Descelptid Check Caifbrate Test __Test  Remarks

18¢. Contajinment Prégsure s R ] NA
Contalnment Spray

184, Annulus Pressure
(Vacuum Breaker)

19. Auto Load Sequencers

20. Dorle Acld Make-up Flow

Channel
21, Contalnment Sump Level NA Includes Sumps A, B, and C
22, Accumulator Level and 5 NA

Pressure

NA
NA

231, Steam Cenerator Pressure 5

24, Turbine First Stage
Pressure

25. Emergency Plan Radlation *M
Instruments

includes those named in the emergency
procedure (referenced in Spec. 6.5.A.6)

*%26a., Protection Systems NA
Logic Channel Testing

~ Includes reactor trip logic for both the
undervoltage and shunt trips

*%26h. Reactor Trip #reakers Includes Independent testing of both

dervoltage and shunt trip attach-
of the reacter trip breakers.
fcally trip the undervoltage

k%26c. Manual! React
mt trip clrcuits.

erify the oparabil-

J1-T'9'SL HONOWHL VI-T'p'SL STTAVL M3AN J3S
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TABLE T5,4,1-1 (Page 4 of 5)

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS AND
TEST OF INSTRUMENT CHANNELS

Channe Functional Response
Description Check Calibrate Test Test Remarks
26 d. Reactor Trip Bypas NA NA M(1) R{2) 1} Manually ip the undervoltage trip E
Breaker attac t remotely (i.e. from the
protp€tion system racks). ﬁ
2) Agtomatically trip the undervoltage =
rip attachment o3
27. Turbine Overspeed NA R M NA ;
Protection Trip Channel
28, Deleted E
29, Deleted a
30. Deleted :‘
31. Seismic Monitors R R N NA :
12. Coolant Flow - RTD 5 R M NA >
Bypass Flowmeter E
33. CRDM Cooling Shroud L N R NA FSAR page 3.2-56 =
34, Reactor Gap Exhaust Alr s NA R NA E%
Temperature -
}5a. Post-Accident Monitoring M R RA NA Includes all those in Table T5.3.15-1 a
Instruments {except for containment hydrogen =
mbgitors which are separately E‘
spe fed in this table) E
b, Post-Accident Monitor isg: D R M NA Includeall those in Table T5.3.15-2
Radiation Instrume
¢. Post-Accident Mpritoring M R NA NA Includes all thgse in Table
Reactor Vessel Level T5.3.15-3
Instrumen ion
36. Steam J%clusion Actuation W Y # NA See FSAR Appendix T, Sewtion 1.14.6
System -
37. verpressure Mitigation Na R R NA Instrument Channe's for PORV Bgntrol
System Including Overpressure Mitigatio

System



18.

39.

40,

41.

42.

43,

Oh .,
45,

TABLE TS5.4.1-1 (Page 5 of §)

MINIMUM FREQUENCIES FOR CIHECKS, CALIBRATIONS AND
TEST OF INSTRUMENT CHANNELS

Channel Functlonal Responac
Description Check Calibrate Teat __Test Remarks

Degraded Voltage
4 KV Safeguard Busaek NA R M NA

Loss of Voltage
4 KV Safeguard Busses R H HA

Auxlliary Feedwater
Pump Suctlon Pressure NA R R NA

L

Auxliliary Feedwater
Pump Dlscharge Pressure NA R NA

NaOll Caustic Stand Plpe
Level W R M HA

Control Room Ventilation
System Chlorine Monitors § Y MR NA

Q(2) NA

w

Hlydrogen Monltors

Contalnment Temperature
Monitors M R HA

* g Wt T OXTET G

(1)
(2)

Shife

Daily

Weekly

Monthly

Quarterly

Priecr to each startup”If not done previous week
Prior to each stagtup following shutdown in excess of 2 days if not done in the previous
Yearly

Each refuelipg shutdoun

Not appli le

See Spepffication 4.1.D

Ver{Ficatlion of the enlorine monitor contraol logic only.
st will be conducted per manufacturer's recommendations,

(NSP Note: Not effective for Unit 2 shunt trip circuliry untll Unlt 2 Cycle 10 startup)

0 days

II-T'P'SL HONOYHL VI-T'9'SL SATEV). MAN T3S

FoPp5-2399L
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FUNCTIONAL UNIT CHECK
1. Manual Reactor Trip N.A.
2. Power Range, Neutron Flux
a) High Setpoint .
b) Low Setpoint 5
3. Power Range, Neutron Flux, N.A.
High Positive Rate
4. Power Range, Neutron Flux, N.A.
High Negative Rate
5. Intermediate Range, s
Neutron Flux
6. Source Range, Neutron Flux
a. Startup S
b. Shutdown 5
7. Overtemperature AT s
#. Overpower AT S

TABLE T§.4.1-1A (Page 1 of 5)

9(5‘ 7)
H“' 7)
Q(’. 8)

RU)

R

R

R(?)

R(‘I)

R(T)
R(")

Q(lh

s/Uu:‘)

s/u(i)

s/u(ﬂ

QUO)

TEST si

N.A. 1, 2, 3 4 5D
E by of

R 1(3)' 2

R 3.2

R iy &

R 1(3)‘ 7

R 2(2)

R 3D 41 5
R 1, 2

R 1. 2

AT

(s 30 1 a%eyq)

Vi-1'% SL 319VL




10.

11.

12.

13.

13.

TABLE 4.1-1A (Page Z of 5)

ICT1

Low Pressurizer Pressure
High Pressurizer Pressure
Pressurizer High Water Level
Reuctor Coolant Flow Low
Turbine Trip

a. Low AST 0il Pressure

b. Turbine Stop Valve
Closure

. Lo-lLo Steam Generator

Water Level

Undervoltage 4KV RCP Bus

N.A.

2}

N.A.

s ute. 10

S/U“' 1

N.A.

N.A.

N.A.

N.A.

AZY
(s 30 7 #%eq)
~1'%°S1 F19VL




FUNCTIONAL UNIT

i6.

7

18.

19.

20.

Loss of Reactor Coolant Pump
a, RCP Breaker Open

b. Underfrequency 4KV Bus
Safety Injection Input

Automatic Trip and Interlock
Logic

Reactor Trip Breakers

Reactor Trip Bypass Breakers

TABLE TS.4.1-1A (Page 3 of 5)
REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILIANCE REQUIREMENTS

CHECK

N.A.

CALIBRATE

FUNCTIONAL
IEST

M 12

K(It)

RESPONSE
TEST

N.A.

N.A.

R(IS)

MODES FOR WHICH

SURVEILLANCE 1S REQUIRED

1‘ 2' 3(3). h(17'

1' 2! 3(1)' &(1)'

See Note (16)

5(1)

5(1)

Asd

(¢ 30 ¢ a%eg)
¥i-1'%'S1 TI9VL




TABLE 4.1-1A (Page 4 of 5)

TABLE NOTATIONS

FREQUENCY NOTATION

NOTATION FREQUENCY
5 shift
D Daily
M Monthly
Q Quarterly
s/U Prior to each reactor startup
R Each Refueling Shutdown
N.A. Not applicable.
TABLE NOTATION
(1) When the Reactor Trip Breakers are {6)

closed and the Contrel Red Drive System is
capable of rod withdrawal,

(2) Below P-6 (Intermediate Range Neutron Flux

interlock) Setpoint. (7)
(3) Below P-10 (Low Setpoint Power Range Neutron

Flux Interleck) Setpoint, (8)
(4) Prior to each startup following shutdown in

excess of two days if not done in previous 30 (9)

days.

| (3 Comparison of calorimetric to excore power

| indication above 15% of RATED THERMAL POWER.
l Adjust excore channel gains consistent with
i calorimetric power if absolute difference is

greater than 2%,

B i e R e e A S

Single point comparison of incore to excore
for axial off-set above 15% of RATED THERMAL
POWER. Recalibrate if the absolute
difference is greater than 2%,

Neutron detectors may ve excluded from
CHANNEL CALIBRATION.

Incore - Excore Calibration, above 75% cof
RATED THERMAL POWER.

Each train shall be tested at least every
two months on a STAGGERED TEST BASIS.

ATY
(¢ 3o n a8ey)

Vi-1'%'S1L 319vYL

i
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TABLE 4.1-1A (Page 5 of 5)
NOT, QNS _Continued

IABLE NOTATION (Continued)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

Quarterly surveillance in MODES 3, 4 and 5
shall also include verification that
permissives P-6 and P-10 are in their
required state for existing plant conditions
by observation of the permissive annunciator
window.

Cetpoint verification is not applicable.

The Functional Test shall independently
verify the OPERABILITY of the undervoltage
and shunt trip attachments of the Reactor
Trip Breakers.

The Functional Test shall independently
verify the OPERABILITY of the undervoltage
and shunt trip circuits for the Manual
Reactor Trip Function. The test shall also
verify the OPERABILITY of the Bypass Breaker
trip circuit(s).

Manually trip the underveoltage trip
attachment remotely (i .e., from the
protection system racks).

Automatic undervoltage trip.
Whenever the Reactor Trip Bypass I' 2akers are
~acked in and closed for bypassing a Reactor

Trip Breaker and the Control Rod Drive System
is capable of rod withdrawal.

(17;

(18)

(19)

Prior to each startup if not done previous

week .
Including quadrant power tilt monitor.

Not Used

AT

(¢ 3o g a%eg)

VI-1°%'S1 39Vl

PP It



TABLE TS.4.1-1B (Page 1 of 7)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FURCTIONAL UNIT

1. SAFETY INJECTION
&. Manual Initiation
b. High Containment Pressure
¢. Steam Line Low Pressure
d. Pressurizer Low Pressure

e. Automatic Actuation Logic
and Actuation Relays

2. CONTAINMENT SPRAY
a. Manual Initiation

b. Hi-Hi Containment
Pressure

c. Automatic Actuation Logic
and Actuation Relays

CHECK CALIBRATE
N.A N.A.

S R

5 R

S R

N.A N.A
N.A N.A

S R

N.A N.A

FUNCTIONAL

TEST

R(?O)

M(ZZ)

H(ZZ)

SURVEILLANCE 1S REQUIRED

RESPONSE MODES FO

TEST

N.A 24 By
N.A i O Tl
N.A 1, 2, 3@
N.A 1, 2, 3L
N.A 1. 3.3, %
N.A. Ly By By W
N.A. 3,28y 3, &
N.A 2: 2, 2,'%

1CH

A3¥
(L 30 1 29ey)
41-1"%'SL FT19VL




TABLE TS.4.1-1B (Page 2 of 7)

CONTAINMENT 1SOLATION

a. Safety Injectien See Functional Unit 1 above for all Safety Injection Surveillance Requirements
b. Manual H.A. N.A. R N.A. g e S
¢. Automatic Actuation Logic N.A. N.A, N N.A. 1, 2, 3, &

and Actuation Relays

CONTAINMENT VENTILATION ISOLATION

a. Safety Injection See Functional Unit | above for all Safety Injection Surveillance Requirements

b. Manual N.A. N.A, R N.A, See Note (26)

¢. Manual Containment Spray See Functional Unit 2a above for all Manual Containment Spray Surveillance Reguirements

d. Manual Containment See Functional Unit 3b sbove for all Manual Containment Isolation Surveillance Requirements
Isolation

e. High Radiation in pias) R M N.A. See Note (26)

Exhaust Air

f. Automatic Actuation Logic N.A. N.A. NisD N.A. See Note (26)
and Actuation Relays

AN
(L 30 ¢ ?9eq)

g1-1"%°S1 379Vl




AB 4.1-1B (Page 3 of 7)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEI CE
FUNCTIONAL RESPONSE MODES FOR WHICH
FUNCTIONAL UNIT CHECK CALIBRATE IEST IEST SURVEILLANCE 1S REQUIRED
5. STEAM LINE ISOLATION
a. Manual K.A N.A. R N.A. i3 . 9w
b. Hi-Hi Containment s R Q N.A. 1,2, 3N
Pressure
¢. Hi-Hi Steam Flow with
Safety Injection
1. Hi-Hi Steam Flow s 4 0 N.A. 1, 2, 330
2. Safety Injection See Functional Unit 1 sbhove for all Safety Injection Surveillance Requirements
d. Hi Steam Flow and 2 of 4
Lo-Lo T.y with Safety
I jection
1. Hi Steam Flow § R Q N.A. 1, 2, 3%
2. Lo-Lo Ty, S R Q N.A. 1, 2, 3™
3. Safety Injection See Functional Unit 1 above for all Safety Injection Surveillance Requirements
e. Automatic Actuation Logic  N.A, N.A. | ade N.A. i) 2, ¥

and Actuation Relays

e

Ry e [ S, NS .

P ——

e el IR ol

AZ¥
(L 30 ¢ 99=g)

g1-1"%'SL F19vlL
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FUNCTIONAL UNIT
6.

FEEDWATER ISOLATION

a, HI-Hi Steam Cenerator
Level

b. Safety Injection

¢. Reactor Trip with 2 of 4
Low T, (Main Valves
Only)
1. Reactor Trip
2. Low Ty

d. Automatic Actuation Logic
and Actuation Relays

TABLE TS.4.1-1B (Page 4 of 7)

See Functional Unit | above for all Safety Injection Surveiilance Requirements

N.A. N.A. R N.A. 1, 2
s " Q N.A T
N.A. N.A. Ml N.A.

AR

(L 30 » #8eq)
91-1"9°S1L T19VL
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AUXILIARY FEEDWATER
a. Manual

b. Steam Cenerator Lo-Lo
Water Level

c. Undervoltage on 4.16 kV
Buses 11 and 12 (Unit 2:

21 and 22) (Start Turbine
Driven Pump only)

d. Trip of Both Main
Feedwater Pumps

1. Turbine Driven
2. Motor Driven
e. Safety Injection

f. Automatic Actuation Logic
and Actuation Relays

'm i1 = pe—— O = T - — PR ST T — - e m——

TABLE T5.4.1-1B (Page 5 of 7)

N.A N.A. R N.A
5 R Q N.A
N.A. R R N.A.
N.A. N.A. R N.A.
N.A&. N.A. R N.A.

1, 2

k, 2

See Functional Unit | above for all Safety Injection Surveillance Requirements

N.A. N.A. Miz2) N.A.

1, 2, 3

TR T

ASH
(L 30 g 9fey)

§1-1'%°SL F19vVL




FUNG

N iT

8. LOSS OF POWER

a.

Degraded Voltage
4kV Safeguards Bus

Undervoltage
4kV Safeguards Bus

TABLE TS.4.1-1B (Page & of 7)
INE s | FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHECK

CALIBRATE
R
R

FUNCTIORAL
TEST

RESPONSE
TEST

N.A,

MODES FOR_WHICH
SURVEILLANCE IS REQUIRED

AJYE

(¢ 30 9 a¥wg)
91-1°'% SL F19VL




TABLE 4.1-1B (Page 7 of 7)

TABLE NOTATIONS

FREQUENCY NOTATION

NOTATION FREQUENCY

Shift

Daily

Monthly

Quarterly

Each Refueling Shutdown
A. Not Applicable

Z2BO0IT G

TARLE NOTATION

(29)

(21)

{22)

(23)

(24)

(25)

One manual switch shall be tested at each
refueling on a STAGUERED TEST BASIS.

Trip function may be blocked in this MCDE
below a reactor coolant system pressure of
2000 psig.

Each train shall be tested at least every two
monthes on a STAGGERED TEST BASIS.

When either main steam isolation valve is
open.

When reactor coolant system average

temperature is greater than 520°F and either
main steam isclation valve is open.

See Table &4 .17-2.

(26)

Whenever CONTAINMENT INTEGRITY is required
and either of the containment purge systems

are

Not

Not

Not

in operation.
Used
Used

Used

ATY
(L 30 L 2%eyg)
21-1"%'SL FT9VL



ZABLE TS.4.1-1C (Page 1 of 4)

FUNCTIONAL UNIT

1. Contrel Rod Insertion Monitor M ¥ s /Ut N.A. 1, 2
2. Analog Rod Position & R s/utae N.A. 1, 2, 380 490§
3. Red Position Deviation M N.A. s /uiae) N.A.
Menitor
4, Rod Position Bank g3 N.A. N.A. N.A. 1, 2, M), 460 5030
Counters
5. Charging Flow 5 R N.A. N.A. 1, 2, 3, &
6. Residual Heat Removal 5 i3 N.A. N.A. 43N 53N gan
Pump Flow
7. Boric Acid Tank Level D RN M3 N.A. r - 2. PR
8. Refueling Water Storage W R M N.A. 476 P DA
Tank Level
9. Velume Centrol Tank Level S R N.A. N.A. £ 2, 5, &
10, Annulus Pressure N.A. R R K.A. See Note (39)
(Vacuum Breaker)
11. Auto Load Sequencers N.A. N.A. M N.A. 1, 2, 3, &
12. Boric Acid Make-up Flow N.A. R N.A. N.A. 2, & 3, &
Channel

ATY

(7 30 1 2%9e3)
91-1"%'SL T4V
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E TABLE TS.4.1-1C (Page 2 of 4)

|

|

| FUNCT1ONAL UNIT CHECK  CALIBRATE TEST
§ 13. Containment Sump A, B and C N.A. R R

| Level

| la. Accumulator Level and s R R

| Pressure

‘ 15. Turbine First Stage s R Q

J Pressure

|

| 16. Emergency Plan Radiation M B M

i Instruments (3%

|

f 17. Seismic Monitors R R N.A.
L 18. Coolant Flow - RTD s R M

| Bypass Flowmeter

] 19, CRDM Cooling Shroud s N.A. R

, Exhaust Air Temperature

| 20. Reactor Gap Exhaust Air s N.A. R

I Temperature

E 21, Post-Accident Monitoring M R N.A.
! Instruments

‘ (Table T§.3.15-1)0%

é 22. Post-Accident Monitoring D R M

l

Radiation Instruments
{Table T5.3.15-2)

B R R R R R . T W I R T R T Tr— S P

N.A.

sm el 3 fe b g L e &

3, 8;.5, &

3, 4, 5, 6

3(363

3(31)’

3, 4

4005

5(3:)

P R P~y a— -

ATY

(9 30 z 29egq)

OT-1"%'S1 I19v1
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TABLE T5.4.1-1C (Page 3 of 4)

FUNCTIONAL UNIT
23. Post-Accident Monitoring M R N.A. N.A. 1, 2
Reactor Vessel Level

Instrumentation
(Table T§.3.15-3)

!
|
|
1 24, Steam Exclusion Actuation w ; M N.A. i, 2, .3
!
i 25. Overpressure Mitigation N.A. R R N.A. 4138, s
] 26. Auxiliary Feedwater N.A. R R N.A. | S
| Pump Suction Pressure
r
; 27. Auxiliary Feedwater N.A. R R N.A. ;- S
5 Pump Discharge Pressure
!
b 28. NaOH Caustic Stand Pipe W R M N.A. 1, 2, 3, 4
E Level
L
\ 29. Hydrogen Monitors S Q M N.A. Ly &
I 1
; 30, Containment Temperature M R N.A. N.A. 1.°2,-3, 6
Monitors
31. Tu.dine Overspeed N.A. R M N.A. 1 E;—;s
Protection Trip Channel LB~
| w =
: 7
: o -
) it
) o
o

' &




TABLE &4.1-1C (Page &4 of 4)

T
FREQUENCY NO ON
NOTATION FREQUENCY
s Shift
p Daily
W Weekly
M Monthly
Q Quarterly
s/U Prior te each startup
X Yearly
R Each refueling shutdown
N.A. Not applicable
:
TABLE NOTATION
(30) Prior to each startup following shutdown in
excess of two days if not dome in previous 30
days.
, (31) When the reactor trip system breakers are
. closed and the control rod drive system is
- capable of rod withdrawal.
| (32) Following rod motion in excess of six inches
when the computer is out of service.
| (23) Transfer logic to Refueling Water Stoiage
| Tank.
(34) When either main steam .solation valve is
E open.
| (35) Includes those instruments named in the

emergency procedure.

ATIONS

(36)

(37)

(38)

(39)

Except for containment hydrogen monitors

which are separately specified in this table,

When RHR is in operation.

When the reactor coolant system average
temperature is less than 310°F.

Whenever CONTAINMENT INTEGRITY is required.

ATY
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TABLE T§.4.1-2B

MINIMUM FREQUENCIES FOR SAMPLING TESTS

B ]
TEST
1. RCS Gross
Activity Determination
2. RCS Isotopic Analysis for DOSE
EQUIVALENT 1-131 Concentration
3. RCS Radiochemistry E determination
4. RCS lsotopic Analysis fer lodine
Including I-131, I-133, and 1-135
5. RCS Radiochemistry (2)
6. RCS Tritium Activity
7. RCS Chemistry (C1*,F", 02)
8. RCS Boron Concentratioa’(3)
3. RWST Beron Concentration
10. Boric Acid Tanks Boron Concentration
11. Caustic Standpipe NaOBR Concentration
12. Accumulator Boron Concentration
i3. Spent Fuel Pit Boron Concentration

S e e e e e e e e

Table TS.4.1-2B
(Page 1 of 2)
WEV-99 7 /5/02

— FREQUENCY —Beference

5/week
1/14 days (when at power)

1/6 months(1l) (when at power)

a) Once per 4 hours, whenever j
the specific activity ex-
ceeds 1.0 uCi/gram DOSE
EQUIVALENT I-131 or 100/E
uCi/gram (at or above cold
shutdown), and

b) One sample between 2 and 6
hours following THERMAL
POWER change exceeding 15
percent of the RATED THERMAL
POLER within a one hour
period ( above hot shutdown)
Monthly
Weekly
5/Week
2/Veek (4) P

Weekly

2/Week

Monthly o

L2

Monthly

Monthly/Week]y!7)'® 555




Table T5.4.1-2B
(Page 2 of 2)

REV B4 sy
TABLE T5.4.1-2B

MINIMUM FREQUENCIES FOR_SAMPLING TESTS

TEST FREQUENCY

¥

Secondary Coolant Gross Weekly
Beta-Gamma activity

Secondary Coolant Isotopic 1/6 months (5)
Analysis for DOSE EQUIVALENT
1-131 concentration

Secondary Coolant Chemistry
pH 5/week (€)

pH Control Additive 5/week (6)
Sodium S/week (6)

Notes:

Sample to be taken after a minimum of 2 EFPD and 20 days of POWER
OPERATION have elapsed since reactor was last subcritical for 4B hours
or longer.

To determine activity of corrosion products having a half-life greater
than 30 minutes.

D..oing REFUELING, the boron concentration shall be verified by chemical
analysis daily.

The maximum interval between analyses shall not exceed 5 days.

If activity of the samples is greater than 10% of the limit in
Specification 3.4.D, the frequency shall be once per month.

The maximum interval between analyses shall not exceed 3 days.

The minimum spent fuel pool boron concentration from Specification
3.8.B.1.b shall be verified by chemical analysis weekly while a spent fuel
cask containing fuel is located in the spent fuel pocl.

The spent fuel pool boron concentration shall be verified weekly, by chemical
analysis, to be within the limits of Specificatioi: 3.8.E.2.a vhen fuel assemblies
with & combination of burnup and initial enrichment in the restricted range of
Figure T75.3 .8-1 are stored in the spent fuel pool and & spent fuel pool
verification has not been performed since the last movement of any fuel assembly
in the spent fuel pool.

L—*M&PGGM‘M 2 i Sy




B.2.3-2
L e i e )

2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION

Bases continued

The overpower and overtemperature protection setpoints include the effects of
fuel densification on core safety limits.

a. low reactor coolant flow

b. Low voltage on pump power supply bus

¢. Pump circuit br-aker opening (low frequency on ?ﬁﬂ? power supply m
pump cireuit bresker) vEsns

The low flow reactor triy protects the core against DNB in the event of either
a decreasing actual measured flow in the loops or a sudden loss of pewer—te
one or both reactor coolant pumps. The set point specified is consistent with
the value used in the accident analysis (Reference 7). The low loop flow
signal is caused by a condition of less than 90% flow as measured by the loop
flow instrumentation.

The less—efpower sigratl reactor coolant pump breske 3 r trip

by the reactor coolant pump breaker oyening as actuated by elther high
current, low supply voltage or low electrical frequenc r, or by a manual
control switch. The significant feature of the reactor coolant pump breaker
Yéactoy trip is the frequency set point, 258.2 cps, which assures a trip
signal before the pump inertia is reduced to an unacceptable value.

The high pressurizer water level reactor trip protects the pressurizer safety
valves against wacer relief. The specified set point allows adequate
operating instrument error (Keference 2) and transient level overshoot beyond
their trip setting so that the trip function prevents the water level from
reaching the safety valves.

The low-low steam generator water level reactor trip protects against loss of
feedwater flow accidents. The specified set point assures that there will be
sufficient water inventory in the steam generators at the time of trip to
allow for starting delays for the auxiliary feedwater system (Reference 8).
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Bases continued

l

i

i The specified reactor trips are blocked at low power where they are not

i required for protection and would otherwise interfere with normal plant
operations. The prescribed set point above which these trips are unblocked
assures their availability in the power range where needed. The reactor trips
related to loss of one or both reactor cooclant pumps are unblocked at
approximately 10% of RATED THERMAL POWER.

The other reactor trips specified in 2.3.A.3. above provide additiomal
protection. The safety injection signal trips the reactor to decrease the
severity of the accident condition. The reactor is tripped when the turbine
generator trips above a power level equivalent to the load rejection capacity
of the steam dump wvalves. This reduces the severity of the loss-of-load
transient.

| The positive power range rate trip provides protection zyainst rapid flux

| increases which ave characteristic of rod ejection events from any power

, level. Specifically, this trip compliments the power range nuclear flux high

[ and low trip to assure that the criteria are met for rod ejection from partial
power .

The negative power range rate trip provides protection against DNB for control
rod drop accidents. Most rod drop events will cause a sufficiently rapid
decrease in power to trip the reactor on the negative power range rate trip
signal. Any rod drop events which do not insert enough reactivity to cause a
trip are analyzed to ensure that the core does not experience DNE,
Administrative limits in Specification 3.10 require a power reduction if
design power distribution limits are exceeded by a single misaligned or
dropped rod.

USAR, Section 14.4.1

USAR, Section 14 .3

USAR, Section 14.6.1

USAR, Section 14.4.1

USAR, Section 7.4,1.1, 7.2
USAR, Section 3.3.2

USAR, Section 14 .4.8

USAR, Section 14.1.10

oo o~ ON WU BN W RO

|
|
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B.3.5-1

D T S
3.5 INSTRUMENTATICN SYSTEM
Bases

Instrumentation has been provided to sense accident conditions and to
initiate reactor trip nnd operation of the Engineered Safety Features

Safety Injection

The Safety Injection System is actuated automatically to provide emergency
cooling and reduction of reactivity in the event of a loss-of-coolant
accident or a steam line break accident.

Safety injection in response to a loss-of-coolant accident (1LOCA) is
provided by a high containment pressure signal backed up by the low
pressurizer pressure signal. These conditions would accompany the
depressurization and coolant loss during a LOCA.

Safety injection in response to a steam line break is provided directly by
a low steam line pressure signal, backed up by the low pressurizer
pressure signal and, in case of a break within the containment, by the
high containment pressure signal.

The safety injection of highly borated water will offset the temperature-
induced reactivity addition that could otherwise result from cooldown
following a steam line break.

R NS —



3.5 INSTRUMENTATION SYSTEM

Bases continued
Containment Spray

Containment sprays are also actuated by a high containment pressure signal
(Hi-Hi) to reduce containment pressure in the event of a loss-of-coolant
or steam line break accident inside the containment.

The containment sprays are actuated at a higher containment pressure
(approximately 50% of design containment pressure) than is safety
injection (10% of design). Since spurious actuation of containment spray
is to be avoided, it is initiated on coincidence of high containment
pressure sensed by three sets of one-out-of-two containment pressure
signals provided for its actuation.

Containment Isolation

A containment iscolation signal is initiated by any signal causing auto-
matic initiation of safety injection or may be initiated manually. The
containment isolation system provides the means of isolating the various
pipes passing through the containment walls as required to prevent the
release of radiocactivity to the enviromnment in the event of a loss-of-
coolant accident.

Steam Line Isolation

In the event of a steam line break, the steam line stop valve of the
affected line is automatically isclated to prevent continuous, uncon-
trolled steam release from more than one steam generator. The steam lines
are isolated on high containment pressure (Hi-Hi) or high steam line flow
in coincidence with low T,, and safety injection or high steam flow
(Hi-Hi) in coincidence with safety injection. Adequate protection is
afforded for breaks inside or outside the containment even when it is
assumed that the steam line check valves do not function properly.

Containment Ventilation lsolation

Valves in the containment purge and inservice purge systems automati-
cally close on receipt of a Safety Injection signal or a high radiation
signal. Gaseous and particulate monitors in the exhaust stream or a
gaseous monitor in the exhaust stack provide the high radiation signal.

Ventilation System Isolation
In the event of a high energy line rupture outside of containment,

redundant isclation dampers in certain ventilation ducts are closed
{(Reference 4).
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Bases continued
Safeguards Bus Voltage

Relays are provided on buses 15, 16, 25, and 26 to detect loss of vol-
tage and degraded voltage (the voltage level at which safety related
equipment may not operate properly). On loss of voltage, the automatic
voltage restoring scheme is initiated immediately. When degraded vol-
tage is sensed, the voltage restoring scheme is initiated if acceptable
voltage is not restored within a short time period. This time delay
prevents initiation of the voltage restoring scheme when large loads are
started and bus voltage momentarily dips below the degraded voltage
setpoint,

Auxiliary Feedwater System Actuation

The following signals automatically start the pumps and open the steam
admission control valve to the turbine driven pump of the affected unit:

Low-low water level in either steam generator

Trip of both main feedwater pumps

Safety Injection signal

Undervoltage on both 4.16 kV normal buses (turbine driven pump only)

£ W R

Manual control from both the control room and the Hot Shutdown Panel zre
also available, The design provides assurance that water can be supplied
to the steam generators for decay heat removal when the normal feedwater
system is not available.

Underfrequency 4kV Bus

The underfrequency 4kV bus trip does not provide a direct reactor trip
signal to the reactor protection system. A reactor coclant pump bus
underfrequency signal from both buses provides a trip signal to both
reactor coolant pump breakers. Trip of the reactor coolant pump breakers
results in a reactor trip. The underfrequency trip protects against
postulated flow coastdown events.

Limiting Instrument Setpoints

1. The high containment pressure limit is set at about 10% of the
maximum internal pressure. Initiation of Safety Injection protects
against loss of coolant (Reference 2) or steam line break accidents
as discussed in the safety analysis.

2. The Hi-Hi containment pressure limit is set at about 50% of the
maximum internal pressure for initiation of containment spray and at
about 30% for initiation of steam line isolation. Initiation of
Containment Spray and Steam Line Isolation protects against large
loss of coolant (Reference 2) or steam line break accidents
(Reference 3) as discussed in the safety analysis.

3. The pressurizer low pressure limit is set substantially below system
operating pressure limits. However, it is sufficiently high to
protect against a loss of coolant accident as shown in the safety
analysis (Reference 2).
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3.5 INSTRUMENTATION SYSTEM

Bases continued

|

I LR R el B o - AulE e

Limiting Instrument Setpoints (continued)

4.

The steam line low pressure signal is lead/lag compensated ~d its
set-point is set well above the pressure expected in the event of a
large steam line break accident as shown in the safety analysis
(Reference 3).

The high steam line flow limit is set at approximately 20% of nominal
full-load flow at the no-load pressure and the high-high steam line
flow limit is set at approximately 120% of nominal full-load flow at
the full load pressure in order to protect against large steam break
accidents. The coincident low T,, setting limit for steam line
isolation initiation is set below its hot shutdown value. The safety
analysis shows that these settings provide protection in the event of
a large steam break (Reference 3).

Steam generator low-low water level and 4.16 kV Bus 11 and 12 (?° and
22 in Unit 2) low bus voltage provide initiation signals for tl
Auxiliary Feedwater System. Selection of these setpnints is
discussed in the Bases of Section 2.3 of the Technica. Specification.

High radiation signals providing input to the Chn*zinnent Ventilation
Isolation circuitry are set in accordance with the Radioactive
Effluent Technical Specifications. The setpoints are established to
prevent exceeding the limits of 10 CFR Part 20 at the SITE BOUNDARY.

The degraded voltage protection setpoint is 294 8% and <96.2% of
nominal 4160 V bus voltage. Testing and analysis have shown that all
safeguarc loads will operate properly at or above the minimum
degraded voltage setpoint. The maximum degraded veltage setpoint is
chosen to prevent unnecessary actuation of the veoltage restoring
scheme at the minimum expected grid voltage. The first degraded
voltage time celay of 8 * 0.5 seconds has been shown by testing and
analysis to be long enough to allow for normal transients (i.e.,
motor starting and fault clearing). It is alsc longer than the time
required to start the safety injection pump at minimum voltage. The
second degraded voltage time delay is provided to allow the degraded
voltage condition to be corrected within a time frame which will not
cause damage to permanently connected Class 1E loads.
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3.5 INSTRUMENTATION SYSTEM

Bases continued

Instrument Operating Conditions

During plant operations, the complete instrumentation systems will
normally be in service. Reactor safety is provided by the Reactor
Protection System, which automatically initiates appropriate action to
prevent exceeding established limits. Safety is not compromised. however,
by continuing operation with certain instrumentation channels out of
service since provisions were made for this in the plant design. This
specification outlines limiting conditions for operation necessary to
preserve the effectiveness of the Reactor Control and Protection System
when any one or more of the channels is out of service.

Almost all reactor protection channels are supplied with sufficient
reclundancy to provide the capability for CHANNEL CALIBRATION and test at
power. Exceptions are backup channels such as reactor coolant pump
breakers. The removal of one trip channel on process control egquipment is
accomplished by placing that channel bistable in a tripped mode; e.g., a
two-out-of - three circuit becomes a one-out-of-two circuit. The source and
intermediate range nuclear instrumentation system channels are not
intentionally placed in a tripped mode since these are one-out of-two
trips, and the trips are therefore bypassed during testing Testing does
not trip the system unless a trip condition exists in a concurrent
channel .

References

1. USAR, Section 7.4.2

2. USAR, Section 14.6.1
3. USAR, Section 14.5.5
4. FSAR, Appendix 1




B.3.10-1

3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Bases

Throughout the 3.10 Technical Specifications, the terms "reod(s)" and
"RCCA(s)" are synonymous,

A. Shutdown Margin

.smeum with
acceptable limits
suberitical to ymlugku_

B, Power Distribution Control

The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operations) and 11 (Incidents of Moderate
frequency) events by: (a) maintaining the minimum DNER in the core of
greater than or equal to 1.30 for Exxon fuel and 1.17 for Westinghouse
fuel during normal operation and in short term transients, and (b)
limiting the fission gas release, fuel pellet temperature and cladding
mechanical properties to within assumed design criteria. The ECCS
analysis was performed in accordance with SECY B3-472. One calculation at
the 95% probability level was performed as well as one calculation with



B.3.10-2

Bases continued

B. Power Distribution Control (corntinued)

all the required features of 10 CFR Part 50, Appendix K. The 95%
probability level calculation used the peak linear heat generation rate
specified in the CORE OPERATING LIMITS REPORT. The Appendix K calculation
used the peak linear heat generation rate specified in the CORE OPERATING
LIMITS REPORT for the Fy limit specified in the CORE OPERATING LIMITS
REPORT. Maintaining 1) peaking factors below the Fy limit specified in
the CORE OPERATING LIMITS REPORT during all Condition 1 events and 2) the
peak linear heat generation rate below the value specified in the CORE
OPERATING LIMITS REPORT at the 95% probability level assures compliance
with the ECCS analysis.

During operation, the plant staff compares the measured hot channel
factors, F% and FY,, (described later) to the limits determined in the
transient and L/JCA analyses. The terms on the right side of the equations
in Section 3.10.B.1 represent the analytical limits. Those terms on the
left side represent the measured hot channel factors corrected for
engineering, calculational, and measurement uncertainties.

F‘Q is the measured Nuclear Hot Channel Factor, defined as the maximum
lecal heat flux on the surface of a fuel rrl divided by the average heat
flux in the core. Heat fluxes are derived from measured neutren fluxes
and fuel enrichment.

The K(Z) function specified in the CORE OPERATING LIMITS REPORT is a
normalized function that limits Fy axially. The K(Z) value is based on
large and small break LOCA analyses.

V(Z) is an axially dependent function applied to the equilibrium measured
F¥ to bound F¥y's that could be measured at non-equilibrium conditions.
This function is based on power distribution control analyses that
evaluated the effect of burnable poisons, rod position, axial effects, and
xenon worth.

F%;, Engineering Heat Flux Hot Chanmel Factor, is defined as the allowance

on heat flux required for manufacturing tolerances. The engineering
factor allows for local variations in enrichment, pellet density and
diameter, surface area of the fuel rod and eccentricity of the gap between
pellet and clad. Combined statistically the net effect is a factor of
1.03 to be applied to fuel rod surface heat flux.

The 1.05 multiplier accounts for uncertainties associated with measurement
of the power distribution with the movable incore detectors and the use of
those measurements to establish the assembly local power distribution.

¥, (equil) is the measured limiting F¥; obtained at equilibrium conditions
during target flux determination.

.. Nuclear Enthalpy Rise Hot Chamnel Factor, is defined as the ratio of
the integral of linear power along the rod with the highest integrated
power to the average rod power,




B T L1 B S i T i e e e e T e n A e At e R R L RO A S S S——

B.4.1-1

4.1 OPERATIONAL SAFETY REVIEW
Bases
CHANNEL CHECK

Failures such as blown instrument fuses, defective indicators, faulted
amplifiers which result in "upscale™ or "downscale" indication can be
easily recognized by simple observation of the functioning of an
instrument or system. Furthermore, such failures are, in many cases,
revealed by alarm or annunciator action, and a check supplements this type
of built-in surveillance.

Based on experience in operation of both conventional and nuclear plant
systems, when the plant is in operation, the minimum checking frequencies
set forth are deemed adequate for reactor and steam system
instrumentation.

CHANNEL CALIBRATION

Calibration is performed to ensure the presentation and acquisition of
accurate informaticn,

The nuclear flux (linear level) channels daily calibration against a
thermal power calculation will account for errors induced by changing rod
patterns and core physics parameters.

Other channels are subject only to the "drift" errors induced within the
instrumentation itself and, consequently, can tolerate longer intervals
between calibration. Process system instrumentation errors induced by
drift can be expected to remain within acceptable tolerances if
recalibration is performed at intervals of each refueling shutdown,

Substantial calibration shifts within a channel (essentially a channel
failure) will be revealed during routine checking and testing procedures.

CHANNEL FUNCTIONAL TESTS

:
=
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4.1 OPERATIONAL SAFETY REVIEW

Bases continued

CHANNEL RESPONSE TESTS

Measurement of response times for protection channels are performed to
assure response times within those assumed for accident analysis (USAR,
Section 14).
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Exhibit C
Prairle Island Nuclear Cenerating Plant
November 24, 1993 Revision to

License Amendment Request Dated September 21, 1992

Revised Technical Specification Pages

Exhibit C consists of revised and new pages for the Prairie Island Nuclear
Cenerating Plant Technical Specification with the original proposed changes
and all revisions incorporated. The revised and new pages are listed below:

— REVISED PACES _NEW_PAGES

Ts.1-1 TABLE T§.1-1

18.1-2 TABLE TS.3.5-2A (Pages 1 through 6)
T5.1-3 TABLE TS.3.5-2B (Pages 1 through 9)
TS.1-4 TABLE TS.4.1-1A (Pages 1 through 5)
T8.1-5 TABLE TS.4.1-1B (Pages 1 through 7)
T8.1-7 TABLE TS . 4.1-1C (Pages 1 through 4)
TS.1-8 B.3.5-5

7T8.2.3-3

T8.2.3-4

78.3.5-1

T8.3.10-1

7§.3.10-2

T8.4.1-1

TABLE TS§.4.1-2B (Pages 1 and 2)

B.2.3-2

B.2.3-3

B.3.5-1

B.3.5-2

B.3.5-3

B.3.5-4

B.3.10-1

B.3.10-2

B.4.1-1

T —




T I T i o T L T ———— P L —yT— T R S P R, S G PR R Y S ——

TS.1-1

1.0 DEFINITIONS

The defined terms of this section appear in capitalized type and are
applicable throughout these Technical Specifications.

ACTION

ACTION shall be that part of a Specification which prescribes remedial
measures required under designated conditions.

AUXILIARY BUILDING SPECIAL VENTILATION ZONE INTEGRITY
AUXILIARY BUILDING SPECIAL VENTILATION ZONE INTEGRITY shall exist when:

1. Single doors in the Auxiliary Building Special Ventilation Zone are
locked closed, and

2. At least one door in each Auxiliary Building Special Ventilation Zone air
lock type passage is closed, and

3. The valves and actuation circuits that isolate the Auxiliary Building
Normal Ventilation System following an accident are OPERABLE.

4., The Auxiliary Building Special Ventilation System is OPERABLE.
C CHEC

CHANNEL CHECK is a qualitative determination of acceptable OPERABILITY

by observation of channel bebavior during operation. This determination shall
include comparison of the channel with other independent channels measuring
the same variable.

CHANNEL FUNCTIONAL TEST

A CHANNEL FUNCTIONAL TEST consists of injecting a simulated signal inte
the channel as close to the primary sensor as practicable to verify
that it is OPERABLE, including alarm and/or trip initiating action.

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
such that it responds within the required range and accuracy to known values
of input. The CHANNEL CALIBRATION shall encompass the entire channel
including the sensors and alarm, interlock and/or trip functions and may be
performed by any series of sequential, overlapping, or total channel steps
such that the entire channel is calilrated.

\EL_RESPONSE TEST
A CHANNEL RESPONSE TEST consists of injecting a simulated signal into

the channel as near the sensor as practicable to measure the time for
electronics and relay actions, including the ocutput scram relay.
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Ts.1-2

CONRTAINMENT INTEGRITY
CONTAINMENT INTEGRITY shall exist when:

1. Penetrations required to be isolated during accident conditions are
either:

a. Capable of being closed by an OPERABLE containment automatic
isolation valve system, or

b. Closed by manual valves, blind flanges, or deactivated automatic
valves secured in their closed positions, except as provided in
Specifications 3.6.C and 3.6.D.

2. Blind flanges regquired by Table TS.4.4-1 are installed.
3. The equipment hatch is closed and sealed.

4. Each air lock is in compliance with the requirements of Specification
3.6.M,

5. The containment leakape rates are within their required limits.

CORE ALTERATION

CORE ALTERATION is the movement or manipulation of any component within the
reactor pressure vessel with the vessel head removed and fuel in the vessel,
which may affect core reactivity. Suspension of CORE ALTERATION shall not
preclude completion of movement of a component to a safe conservative
position.

C OP NG LIM POR

The CORE OPERATING LIMITS REPORT is the unit-specific document that provides
core operating limits for the current operating reload cycle. These
cycle-specific core operating limits shall be determined for each reload cycle
in accordance with Specification 6.7.A.6. Plant operation within these
operating limits is addressed in individual specifications.
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78.1-3

DOSE EQUIVALENT I-131 is that concentration of 1-131 (uCi/gram) which alone
would produce the same thyroid dose as the quantity and isotopic mixture of
1-131, 1-132, 1-133, 1-134, and 1-135 actually present. The thyroid dose
conversion factors used for this calculation shall be those listed in Table
111 of TID-14844, "Calculation of Distance Factors for Power and Test Reactor
Sites™.

E-AVERAG

E shall be the average (weighted in proportion to the concentration of each
radionuclide in the sample) of the sum of the average beta and gamma energies
per disintegration (in MeV) for isotopes, other than iodines, with half lives
greater than 15 minutes, making up at least 95% of the total non-iodine
activity in the coolant.

FIRE SUPPRESSION WATER SYSTEM

The FIRE SUPPRESSION WATER SYSTEM consists of: Water sources; pumps; and

distribution pipiag with associated sectionalizing isolation valves. Such
valves include yard hydrant valves, and the first valve ahead of the water
flow alarm device on each sprinkler, hose standpipe, or spray system riser.

GASEQU WAS ' S

The GASEOUS RADWASTE TREATMENT SYSTEM shall be any system designed and
installed to reduce radicactive gaseous effluents by collecting primary
coolant system offgases from the primary system and providing for delay or
holdup for the purpose of reducing the total radioactivity prior to release to
the environment.
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T85.1-4

LIMITING SAFETY SYSTEM SETTINGS

LIMITINRG SAFETY SYSTEM SETTINGS are settings, =s specified in Section 2.3, for
automatic protective devices related to those variables having significant
safety functions.

MEMBERS OF THE PUBLIC

MEMBERS OF THE PUBLIC shall include all persons who are not occupationally
asscociated with the plant. This category does not include em.loyees of the
licensee, its contractors, or its vendors. Also excluded from this category
are persons who enter the site to service equipment or to make deliveries.
This category does include persons who use portions of the site for
recreational occupational, or other purposes

not associated with the plant,

FSI NUAL (OD

The ODCM is the manual containing the methodology and parameters to be used in
the calculation of offsite doses due to radioactive liquid and gaseos
effluents, in the calculation of liquid and gaseous effluent monitor ing
instrumentation alarm and/or trip setpoints, and in the conduct of tie
Radiological Enviromnmental Moaitoring Program.
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OPERABLE - OPERABILITY

|
T8.1-5 i
A system, subsystem, train, component or device shall be OPERABLE or have
OPERABILITY when it 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 :
its function(s) are also capable of performing their related support |
function(s). :
!
When a system, subsystem, train, component or device is determined to be
inoperable solely because its emergency power source is inoperable, or solely
' because its normal 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 normal or emergency
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 the requirements of this paragraph.

The OPERABILITY of a system or component shall be considered to be estab-
lished when: (1) it satisfies the Limiting Conditions for Operation in
Specification 2.0, (2) it has been tested periodically in accordance with
Specification 4.0 and has met its performance requirements, and (3) its
condition is consistent with the two paragraphs above.

OPERATIONAL MODE - MO

combination of core reactivity condition, power level and average reactor
coolant temperature specified in Table TS.1.1.

PHYSICS STS

PHYSICS TESTS shall be those tests performed to measure the fundamental
characteristics of the core and related instrumentation. PHYSICS TESTS are
conducted such that the core power is sufficiently reduced to allow for the
perturbation due to the test and therefore avoid exceeding power distribution
limits in Specification 3.10.B.

l
i
An OPERATIONAL MORE (i.e., MODE) shall correspond to any one inclusive i
‘ Low power PHYSICS TESTS are run at reactor powers less than 2% of rated power. i
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15.1-7

RATED THERMAL POWER

RATED THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant of 1650 megawatts thermal (MWt). '
REPORTABLE EVENT

A REPORTABLE EVENT shall be any of those conditions specified in Section 50.73
of 10 CFR Part 50.

SHIELD BUILDING INTEGRITY

SHIELD BUILDING INTEGRITY shall exist when:

1. Each door in each access opening is closed except when the access opening
is being used for normal transit entry and exit, then at least one door
shall be closed, and

2. The shield building equipment opening is closed.

3. The Shield Building Ventilation System i{s OPERABLE.

SHUTDOWN MARGIN

SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which:

1) the reactor is subcritical

or

2) the reactor would be subcritical from its present condition assuming all

rod cluster control assemblies are fully inserted except for the rod

cluster control assembly of highest reactivity worth vhich is assumed to be
fully withdrawn.

SITE BOUNDARY

The SITE BOUNDARY shall be that line beyond which the land is neither owned,
nor leased, mor otherwise controlled by the licensee.

SOLIDIFICATION

SOLIDIFICATION shall be the conversion of wet wastes into a form that meets
shipping and burial ground requirements.

SOURCE CHECK

A SOURCE CHECK shall be the gqualitative assessment of channel response when
the channel sensor is exposed to & source of increased radiocactivity.
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T8.1-8

STAGCERED TEST BASIS

A STAGGERED TEST BASIS shall consist of the testing of one of the systems,
subsystems, channels, or other designated components during the specified
Surveillance Frequency so that all systems, subsystems, chamnnels, or other
designated components are tested during n Surveillance Frequency intervals,
where n is the total number of systems, subsystems, channels, or other
designated components in the associated function.

For example, the surveillance frequency for the automatic trip and interlock
logic specifies that the functional testing of that system is monthly and that
each train shall be tested at least every two months on a STAGGERED TEST
BASIS. Per the definition above, for the automatic trip and interlock logic,
the Surveillance Frequency interval is monthly and the number of trains
{channels) is 2 (n=2). Therefore, STAGGERED TEST BASIS requires one train be
tested each month such that after two Surveillance Frequency intervals (two
months) both trains will have been tested.

T P _OF 108

The process of heating up a reactor above 200°F, making it critical, and
bringing it up to POWER OPERATION.

THERMAL POWER

THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coelant.

UNRESTRICT S

An UNRESTRICTED ARFA shall be any area at or beyond the SITE BOUNDARY access
to which is not controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radioactive materials, or any area
within the SITE BOUNDARY used for residential quarters or for industrial,
commercial, institutional and/or recreational purposes,

VENTILATION EXHAUST TREATMENT SYSTEM

A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and
installed to reduce gaseous radiciodine or radiocactive material in particulate
form in effluents by pasring ventilation or vent exhaust gases through
charcoal adsorbers and/or HEPA filters for the purpose of removing icdines or
particulates from the gaseous exhaust stream prior to the release to the
environment. Such a system is not considered to have any effect on noble gas
effluents. Engineered safcty feature atmospheric cleanup systems are not
considered to be VENTILATION EXHAUST TREATMENT SYSTEM components.

VENTING

VENTING shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or
other operating condition, in such a manner that replacemeut air or gas is not
provided or required during VENTING. Vent, used in system names, does not
imply a VENTING process.

1
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TABLE TS.1-1

TABLE TS.1-1

OPERATIONAL MODES

REACTOR
SRATED AVERAGE VESSEL HEAD
REACTIVITY  THERMAL COOLANT CLOSURE BOLTS
MODE TITLE CONDITION _POVER  TEMPERATURE FULLY TENSIONED
1 POWER OPERATION Critical > 2% NA YES
2 HOT STANDBY#* Critical < 2% NA YES |
i
3 HOT SHUTDOWN*# Subcritical NA > 350°F YES |
4 INTERMEDIATE Suberitical KA < 350°F YES |
SHUTDOWN** > 200°F |
|
5 COLD SHUTDOWN Subcritical NA < 200°F YES
6 REFUELING Na* NA NA NO |

* Boron concentration ¢f the reactor coolant system and the refueling cavity
sufficient to ensure that the more restrictive of the following conditions
is met:

a. Kye £ 0.95, or

b. Boron concentration > 2000 ppm.

*%* Prairie Islanc specific MODE title, not consistent with Standard Technical
Specification MODE titles. MODE numbers are consistent with Standard
Technical Specification MODE numbers, ‘
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i 75.2.3-3
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p

& 2.3.A.2.8g. Reactor coolant pump bus undervoltage - 275% of normal voltage.

E h. Open reactor coolant pump motor breaker.

E Reactor coolant pump bus underfrequency - 258.2 Hz

i. Power range neutron flux rate.

5 1. Positive rate - <15% of RATED THERMAL POWER with a time
constant 22 seconds

2. Negative rate - <7% of RATED THERMAL POWER with a time
constant 22 seconds

3. Other reactor trips
a. High pressurizer water level - <90% of narrow

range instrument span.

E
|'
E
l
t b. Llow-low steam generator water level - 25% of
} narrow range instrument span.
@ ¢. Turbine Generator trip
1. Turbine stop valve indicators - closed

2. Low auto stop oil pressure - 245 psig

d. Safety injection - See Specification 3.5
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1.

1.

T8.2.3-4

?.3.B. Protective instrumentation settings for reactor trip interlocks shall
be as follows:

P-6 Interlock.

Source range high flox trip shall be unblocked whenever inter-
mediate range neutron flux is <107 amperes.

. P-7 Interlock:

"At power"™ reactor trips that are blocked at low power (low
pressurizer pressure, high pressurizer level, and loss of flow for
one or two loops) shall be unblocked whenever:

a. Power range neutron flux is 212% of RATED THERMAL POWER or,

b. Turbine load is 210% of full load turbine impulse pressure.

., P-8 Interlock:

Low power block of single loop loss of flow is permitted whenever
power range neutron flux is <10% of RATED THER'!AL POMWER.

. P-9 Interlock:

Reactor trip on turbine trip shall be unblocked whenever power range

neutron flux is 250% of RATED THERMAL POWER.

. P-10 Interlock:

Power range high flux low setpoint trip and intermediate range high
flux trip shall be unblocked whenever power range neutron flux is
<9% of RATED THERMAL POWER.

Block automatic rod withdrawal:

l
|
‘ C. Control Rod Withdrawal Stops
|
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a. P-2 Interlock:

Turbine load <15% of full load turbine impulse pressure.
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TABLE T5.3.5-24 (Page 1 of 6)
(8) 1P INSTR 1ON
MINIMUM
IOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT QF CHANNELS IO TRIP OPERABLE MOLES ACTION
)
‘ 1. Manus® Reactor Trip 2 1
| 2 38 g4te  gle) 8
: 2. Power Range, Neutron Flux
' a. High Setpoint 3 1, 2 2
b. Low Setpoint 3 pive . 2 2
| 3. Power Range, Neutron Flux, 3 1 & 2
| High Positive Rate
! 4, Power Range, Neutron Flux, 3 | 2
. High Negative Rate
|
5. Intermediate Range, Neutron Flux 2 1™, 2 3
6. Source Range, Neutron Flux
a. Startup 2 2ted 4
b. Shutdown 2 A L P 5
7. Overtemperature AT 3 2, ¢ 6
| 8. Overpower AT 3 3, 2 6 el
| 25 %
| % &
(a) When the Reactor Trip Breakers are closed and the Control Rod Drive System is capable of rod 3
withdrawal. o -
o
(b) Below the P-10 (Lew Setpoint Power Range Neutron Flux Interlock) Setpoint. 3§
3
| (¢) Below the P-6 (Intermediate Range Neutron Flux Interlock) Setpoint.

i i R A L




10,

11

| % 2

13

1.

15.

CTION

Low Pressurizer Pressure

High Pressurizer Pressure
Pressurizer High Water Level
Reactor Coolant Flow Low
Turbine Trip

a. Low AST 0il Pressure

b. Turbine Stop Valve Closure

Lo-Lo Steam Generator
Water Level

Undervoltage on 4.16 kV Buses
11 and 12 (Unit 2: 21 and 22)

1

TOTAL NO.

OF CHANNELS

3/lo0p

3/58G

2/bus

TABLE TS.3.5-24 (Page 2 of 6)

S

2/1oop

2
2

2/8G in
any SG

1/bus on
both
buses

i A

TION

MINIMUM

CHANNELS
op. L

2/1oop

2/5%G in
each SG

2 on one
bus

B B s s L B e S

W ST

11
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TABLE TS.3.5-2A (Page 3 of 6)
REACTO 1P SYSTEM INS ATION
MINIMUM
IOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS TO P OPE E MODES ACTION
16. Loss of [eactor Coolant Pump
a. RCP Breaker Open 1 /pump 1 1/prmp | 1
b. Underfrequency 4kV bus 2/bus 1/bus on 2 or one 1 i £ 1
both bus
huses
17. Safety Injection Input 2 1 2 Y, & 7
from ESF
18. Automatic Trip and Interlock Logic 2 1 2 1, 2 7
2 1 2 3(1)' (‘(-)' 5t=) K
19, Reactor Trip Breakers 2 1 2 2 9
) 1 2 3(-)' 6“’, 5le) 8
20. Reactor Trip Bypass Breakers 2 1 1 (d) 10

(a) When the Reactor Trip Breakers are closed and the Control Rod Drive System is capable of rod

withdrawal.

(d) When the Reactor Trip Bypass Breakers are racked in and closed for bypassing a Reactor Trip Breaker

and the Control Rod System is capable c¢f rod withdrawal.

(9 30 g a%eq)
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ACTION 6!

ACTION 7:

ACTION 8:

TABLE 3.5-24 (Page 5 of 6)

Actio

With the number of OPERABLE channels
one less than the Total Number of
Channels, HOT STANDBY and/or POWER
OPERATION may proceed provided the
following conditions are satisfied:

a. The inoperable chamnnel is placed in
the tripped condition within 6 hours,
and

b. The Minimum Channels OPERABLE
cequirement is met,; however, the
inoperable channel may be bypassed
for up to & hours for surveillance
testing of other channels per
Specification 4. 1.

With the number of OPERABLE channels one
less than the Total Number of Channels,
restore the inoperable channel to
OPERABLE status within 6 hours or be in
at least HOT SHUTDOWN within the next 6
hours; however, one channel may be
bypassed for up to 8 hours for
surveillance testing per Specification
4.1 provided the other channel is
OPERABLE.

With the number of OFERABLE channels one
less than the Total Number of Channels
restore the inoperable channel to
OPERABLE status within 48 hours or open
the reactor trip breakers within the
next hour.

Statements

ACTION 9:

ACTION 10:

a. With one of the diverse trip features

(Undervoltage or Shunt Trip

Attachment) inoperable, restore it to

OPERABLE status within 48 hours or
declare the breaker inoperable and
apply the requirements of b below,
The breaker shall not be bypassed

while one of the diverse trip features

iz inoperable, except for the time

required for performing maintenance
and testing to restcre the diverse

trip feature to OPERABLE status.

b. With one of the Reactor Trip Breakers

otherwise inoperable, be in at least

HOT SHUTDOWN within 6 hours; however,

one Reactor Trip Breaker may be
bypassed for up to 4 hours for

surveillance testing per Specification

4.1, provided the other Reactor Trip
Breaker is OPERABLE.

With the Reactor Trip Bypass Breaker
incperable, restore the Reactor Trip
Bypass Breaker to OPERABLE status
prior to using the Reactor Trip
Bypass Breaker to bypass a Reactor
Trip Breaker. 1If the Reactor Trip
Bypass Breaker is racked in and
closed for bypassing a Reactor Trip
Breaker and it becomes inoperable, be
in at least HOT SHUTDOWN within 6
hours. Restore the Bypass Breaker to
OPERABLE status within the next 48
hours or open the Bypass Breaker
within the following hour.

ATY

(9 3o g 99eg)
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TABLE 3.5-2A (Page 6 of 6)
Action Statements

ACTION 11: With the number of OPERABLE channels ACTION 19: NOT USED
less than the Total Number of Channels,
POWER OPERATION may proceed provided
the following conditions are satisfied:

I R R W g e ——

a. The inoperable channel(s) is placed
in the tripped condition within &
hours, and

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel(s) may be
bypassed for up to 4 hours for
surveillance testing of other
channels per Specification 4.1.

ACTION 12: NOT USED

ACTION 13: NOT USED

ACTION 14: NOT USED

ACTION 15: NOT USED

bt |

a5 E

ACTION 16: NOT USED ™
L}

g

ACTION 17: NOT USED iy
o

ACTION 18: NOT USED




SAFETY INJECTION
a.

b.

CONTAINMENT SPRAY

NAL UNIT

Manual Initiation
High Containment Fressure

Steam Line Low Pressure

Pressurizer Low Pressure

Automatic Actuation Logic
and Actuation Relays

Manual Initiation

Hi-Hi Containment Pressure

Automatic Actuation Logic and
Actuation Relays

D _SAFETY

B TR LR L B | L | Rl S B e B B Al

TABLE TS.3.5-2B (Page 1 of 9)
INSTRUMENTA

A 10N _SYS

TOTAL NO.
OF ELS

2

3 channels
with 2
Sensors per
channel

CHANNELS
10 TRIP

2 in any
Loop

2

1 sensor
per
channel
in all 3
channels

1

MINIMUM
CHANNELS

OPERABLE

2

1 sensor
per
channel
in all 3
channels

2

(a) Trip function may be blocked in this MODE below a Reactor Coolant System Pressure of 2000 psig.

APPLICABLE

23
24

24

24

20

23

21

20

B I R R N Y A I I e e R R R B R e N A R P N N T R N I g )
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TABLE T5.3.5-2B (Page 2 of 9)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
MINIMUM
TOTAL KO, CHANNELS ~ CHANNELS  APPLICABLE
UN OF_CHANNELS IO TRIP OPERABLE ~ MODES

J. CONTAINMENT ISOLATION

a.

b.

c.

Safety Injection
Manual

Automatic Actuation Logic and
Actuation Relays

CONTAINMENT VENTILATION ISGLATION

Safety Injection

Manual

Manual Containment Spray
Manual Containment Isclation
High Radiation in Exhaust Air

Automatic Actuation Logic
and Actuation Relays

See Functonal Unit 1 above for all Safety Injection initiating functions and requirements.

2 1 2 1,2 3L &

2 i 2 1,2, 3, 4

See Functional Unit 1 above for all Safety Injection mitiating functions and requirements.
2 1 2 (b)

See Functional Unit 2a above for Manual Containment Spray requirements.

See Functional Unit 3b above for Manual Containment Isolation requirements.
2 1 2 (b)

2 1 2 (b)

{(b) Whenever CONTAINMENT INTEGRITY is required and either of the containment purge systems are in
operation.

23

20

22

22

22

A3Y
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FUNCTIONAL UNIT
5. STEAM LINE ISOLATION

a. Manual
b, Hi-Hi Containment Pressure

c¢. Hi-Hi Steam Flow with Safety
Injection

1. Hi-Hi Steam Flow

2. Safety Injection

d. Hi Steam Flow and 2 of 4 Lo-Lo
Tavg With Safety Injection:

1. Hi Steam Flow

2. Lo-Lo Tey

3. Safety Injection

(¢) When either main steam isolation valve is open.

I 15.3.5-2B (Page 3 of 9)

TURE AC N _S5YS TR TION
TOTAL NO. CHANNELS CHANNELS APPLICABLE
OF CHANNELS IO TRTP OPERABLE MODES
1/Loop 1/Locp 1/Loop ) L
3 2 2 1, 2, 3@
~/Loop 1 in any 1/Loop 1; 2, 3
Loop

See Functionai Unit | above for all Safety Injection inihating functions and requirements,

2/Loop 1 in any 2,2, B

Loop

1/Loop

4 2 3 1, 3, W

See Functional Unit 1 above for all Safety Injection imitiating functions and requirements.

]

27

24

29

29

24

(d) When reactor coolant system average temperature is greater than 520°F and either main steam isolation

valve is open.

ATY

(6 30 ¢ 3%eg)
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TABLE T5.3.5-2B (Page 4 of 9)
ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS I0 TRIP OPERABLE MODES

5. STEAM LINE ISOLATION (centinued)

€. Automatic Actuation Logic and
Actuation Relays
FEEDWATER ISOLATION

a, Hi-Hi Steam Generator Level /8¢ 2/5G in 2/8G in ) P
any SG each SG

Safety Injection See Functional Unit | above for ail Safety Injection initiating functions and requirements.

Reactor Trip with 2 of 4
Low T, (Main Valves only):

1. Reactor Trip 2 1 2 1, 2 28 |
2. Low Tu, 4 2 3 T 26 |
d. Automatic Actuation Logic 2 1 2 1. -2 28
and Actuation Relays

o s

TR

™

& el

0
{¢) When either main steam isolation valve is open. 2w ‘:
L O
8 |
u |
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TABLE T5.3.5:2B (Page 5 of 9)
G FEA CTUATIO! 5 INS ATION
MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS I0 IRIP OPERAB MODES ACTION
AUXILIARY FEEDWATER
a. Manual 2 1 2 1, 2, 3 34
b, Steam Generator Lo-Lo 3/8G 2/8C in 2/8G in 1, e 24
Water Level any S5C each SC
¢. Undervoltage on 4.16 kV Buses 2/bus 1/bus on ? on one r (- 29
11 and 12 (Unit 2: 21 and 22) both bus
{Start Turbine Driven Pump buses
only)
d. Trip of Both Main Feedwater
Pumps
1. Turbine Driven 2 2 2 t P 26
2. Motor Driven 2 2 2 1, 2 26

N o

e. Safety Injection See Functional Unit | sbove for all Safety Injection initiating functions and requirements.

f. Automatic Actuation Logie 2 1 2 1, 2, 3 30

and Actuation Relays

AZY
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TABLI TS.3.5-2B (Page 6 of 9)

FUNCTIONAL UNIT gmmm I0_TRIP OPERABLE  MODES | ACTION

| 8. LOSS OF POWER
| s. Degraded Voltage 4/Bus 2/Bus 3/Bus 1, 2,3, 4 1, 32, 1
L 4kV Safeguards Bus (2/phase on (1/phase
| 2 phases) on 2
l phases)
! b. Undervoltage 4 /Bus 2/Bus 3/Bus A . RS 31, 32, 33
1 4kV Safeguards Bus (2/phase on {1/phase
{ 2 phases) on 2
phases)

ATM
(6 30 9 a8eg)
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ACTION 20:

ACTION 21:

ACTION 22:

LE 3.5-2B (Page 7 of %)

Action Statements

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 6
hours or be in at least HOT SHUTDOWN
within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours;
however, one channel may be bypassed
for up to 8 hours for surveillance
testing per Specification 4.1, provided
the other channel is OPERABLE.

With the number of OPERABLE channels
less than the Total Number of Channels,
operation may proceed provided the
inoperable channel(s) is placed in the
tripped condition within 6 hours and
the Minimum Channels OPERABLE
requirement is met, One inoperable
channel may be bypassed at a time for
up to & hours for surveillance testing
per Specification 4.1.

With the number of OPERABLE channels
less than the Total Number of Channels,
operation may continue provided the
containment purge supply and exhaust
valves are maintained closed.

ACTION 23:

ACTION 24:

R T N I N I = N N I I S R N N N I R R e R R I T N N it N Nl LSS NS SN T Tl = [T T

With the number of OPERABLE channels
one less than the Total Number of
Ciannels, restore the inoperable
ch..anel to OPERABLE status within 48
hours or be :n at least HOT SHUTDOWN
within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours,

With the number of OPERABLE channels
one less than the Total Number of
Channels, operation in the applicable
MODE may proceed provided the following
conditions are satisfied:

a. The inoperable channel is placed in
the tripped condition within 6
hours, and,

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel may be bypassed
for up to 4 hours for surveillance
testing of other channels per
Specification 4.1.

AZY
(6 30 ( 23e3)
49Z2-6°€ "SI F14VL
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ACTION 25:

ACTION 26:

ACTION 27:

ACTION 28:

TABLE 3.5-2B (Page 8 of 9)

Action Statements

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 6
hours or be in at least HOT SHUTDOWN
within the next & hours. Operation in
HOT SHUTDOWN may proceed provided the
main steam isolation valves are closed,
if not, be in at least INTERMEDIATE
SHUTDOWN within the following 6 hours.
However, one channel may be bypassed
for up to 8 hours for surveillance
testing per Specification 4.1, provided
the other channel is OPERABLE.

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 72
hours or be in at least HOT SHUTDOWN
within 6 hours.

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 48
hours or be in at least HOT SHUTDOWN
within the next 6 hours and close the
associated valve.

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 6

ACTION 29:

hours or be in at least HOT SHUTDOWN
within the next 6 hours. However, one
channel may be bypassed for up to 8
hours for surveillance testing per
Specification 4.1, provided the other
channel is OPERABLE.

With the number of OPERABLE channels
less than the Total Number of Channels,
operation in the applicable MODE may
proceed provided the following
conditions are satisfied:

a. The inoperable channel(s) is placed
in the tripped condition within 6
hours, and,

b. The Minimum Channels OPERABLE
requirement is met; however, one
inoperable channel may be bypassed
at a time for up to 4 hours for
surveillance testing of other
channels per Specification 4.1

AdY
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92-6'€°S1 19Vl

Lu_‘z_u-&n,—;—,——_—ui— N N TSNS =N ReSSes




ACTION 30:

ACTION 31:

ACTION 32:

TABLE 3.5-2B (Page 9 of 9)

Action Statements

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 72
hours or be in at least HOT SHUTDOWN
within the next 6 hours and in at least
INTERMEDIATE SHUTDOWN within the
following 6 hours. However, one
channel may be bypassed for up to 8
hours for surveillance testing per
Specification 4.1, provided the cther
channel is OPERABLE.

With the number of OPERABLE channels
one less than the Total Number of
Channels, operation in the applicable
MODE may proceed provided the
inop=rable channel is placed in the
bypassed condition within 6 hours.

With the number of OPERABLE channels
twe less than the Total Number of
Channels, operation in the applicable
MODE may proceed provided the following
conditions are satisfied:

a, One inoperable channel is placed in
the bypassed condition within 6
hours, and,

b. The other inoperable channel is
placed in the tripped condition
within 6 hours, and,

ACTION 33:

ACTION 34:

c. All ¢f the channels associated with
the redundant 4kV Safeguards Bus
are operable.

1f the requirements of ACTIONS 31 or 32
cannot be met wit. in the time
specified, or with the number of
OPERABLE channels three less than the
Total Number of Channels, declare the
associated diesel generator(s)
inoperable and take the ACTION required
by Specification 3.7.B.

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 72
hours or be in at least HOT SHUTDOWN
within 6 hours and in at least
INTERMEDIATE SHUTDOWN within the
following 6 hours.

A3d
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75.3.10-1

3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Applicability

Applies to the limits on core fission power distribution and to the limits on
control rod operations.

Objective

To assure 1) core subcriticality afrer reactor trip, 2) acceptable core power
distributions during POWER OPERATICN, and 3) limited potential reactivity
insertions caused by hypothetical control rod ejection.

Specification
A. hutdo 1a n
1. Re T olant Syste verage Temperatu > 200°

The SHUTDOWN MARGIN shall be greater than or equal to the applicable
value shown in Figure TS§.3.10-1 when in HOT SHUTDOWN and INTERMEDIATE

SHUTDOWN ,
2. Reactor Coolant System Average Temperature < 200°F

The SHUTDOWN MARCGIN shall be greater than or equal to 1%2k/k when in
COLD SHUTDOWN.

3. With the SHUTDOWN MARGIN less than the applicable limit specified in
3.10.A.1 or 3.10.A.2 above, within 15 minutes initiate boration teo
restore SHUTDOWN MARGIN to within the applicable limit.

B. Po st utio t

1. At all times, except during low power PHYSICS TESTING, measured hot
channel factors, #% and F*,;, as defined below and in the bases, shall
meet the following limits:

T

RIF
o x1.03x1.05= (F, /P)x K(2)

RTP
P x 1,04 s Fpy x [1+ PFDH{1-P)]

where the following definitions apply:

RTP
- Fy is the Fy limit at RATED THERMAL POWER specified in the CORE

CPERATING LIMITS REPORT.

RTP
- Fay is the Fy limit at RATED THERMAL POWER specified in the CORE
OPERATING LIMITS REPORT.

- PFDH is the Power Factor Multiplier for F*,, specified in the CORE
OPERATING LIMITS REPORT.

- K(Z) is a normalized function that limits Fo(z) axially as specified in
the CORE OPERATING LIMITS REPORT.

L




|

3.10.B.1.
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T§.3.10-2

Z is the core height location

P is the fraction of RATED THERMAL POWER at which the core is
operating. In the F% limit determination when P <0.50,
set P = 0.50.

- P or M,y is defined as the measured Fy or F,y respectively, with
the smallest margin or greatest excess of limit.

- 1.03 is the engineering hot channel factor, F%;, applied to the
measured F'; to account for manufacturing tolerance.

- 1.05 is applied to the measured F¥; to account for measurement
uncertainty.

- 1.04 is applied to the measured F¥y to account for measurement
uncertainty.

. Hot channel factors, F¥; and Py , shall be measured and the target

flux difference determined, at equilibrium conditions according to
the following conditions, whichever occurs first:

(a) At least once per 31 effective full-power days in conjunction
with the target flux difference determination, or

{(b) Upon reaching equilibrium conditions after exceeding the
reactor power at which target flux difference was last
determined, by 10% or more of RATED THERMAL POVER.

¥, (equil) shall meet the following limit for the middle axial 80%
of the core:

RTP
Y, (equil) x V(Z) x 1.03 x 1.05 = (Fy / P) x K(Z)

where V(Z) is specified in the CORE OPERATING LIMITS REPORT and
other terms are defined in 3.10.B.1 above.

(a) If either measured hot channel factor exceeds its limit
specified in 3.10.B.1, reduce reactor power and the high
neutron flux trip set-point by 1% for each percent that the
measured P, or by the factor specified in the CORE
OPERATING LIMITS REPORT for each percent that the measured
F¥,; exceeds the 3.10.B.1 limit. Then follow 3.10.B.3(c).

(b) 1f the measured F*; (equil) exceeds the 3.10.B.2 limits but not
the 3.10.B.1 limit, take one of the fellowing actions:

1. Within 48 hours place the reactor in an equilibrium

configuration for which Specification 3.10.B.2 is satisfied, or

2. Reduce reactor power and the high neutron flux trip
setpoint by 1% for each percent that the measured
F¥ (equil) x 1.03 x 1.05 x V(Z) exceeds the limit.




15.4.1-1

4.1 NAL S 1
Applicsbility

Applies to items directly related to safety limits and limiting conditions for
operation,

Objective

To specify the minimum frequency and type of surveillance to be applied
to plant equipment and conditions.

Specification

A. Calibration, testing, and checking of instrumentation channels and testing of
logic chammels shall be performed as specified in Tables TS.4.1-1A, 4.1-1B and
4.1-1C.

B Equipment tests shall be conducted as specified in Table TS.%4.1-2A.

£. Sampling tests shall be conducted as specified in Table T3.4.1-2B.

D Whenever the plant condition is such that a system or component is not

required to be OPERABLE the surveillance testing associated with that system I
o1 component may be discontinued. Discontinued surveillance tests shall be
resumed less than one test interval before establishing plant conditions
requiring OPERABILITY of the associated system or component, unless such

testing is not practicable (i.e., nuclear power range calibration cannot be

done prior to reaching POWER OPERATION) in which case the testing will be
resumed within 48 hours of attaining the plant condition which permits testing
to be accomplished.



FUNCTIONAL UKIT

1. Manual Reactor Trip

2. Power Range, Neutron Flux
a) High Setpoint
b) Low Setpoint

3. Power Range, Neutron Flux,
High Positive Rate

4. Power Range, Neutron Flux,
High Negative Rate

5. Intermediate Range,
Neutron Flux

6. Source Range, Neutron Flux
a. Startup
b. Shutdown

7. Overtemperature AT

8. Overpower AT

TABLE T5.6.1-1A (Page 1 of 5)

TR1P SYST

NST

B _SURV

FUNCTIONAL ~ RESPONSE  MODLS FOR WHICH
SURVEILIANCE 15 REQUIRED

CHECK = CALIBRATE TEST

N.A.

N.A.

N.A,

N.A.

D”'

H(D.
QU7

R(”

R(’)

R(?)

R(J’)

R(7)

R(7)
R(?)

n
73
8)

R

Q(ib)

s/uﬂ’)

S/QJ(‘)

s}qJ(l)
Q(lﬂ)

NC

IEST

N.A.

5

Ly 2,

1(3)

1(3)

2(2)
3(!)

1, 2

3(1)

-

e

t‘(l).

Lty 5(1)

R 1 T R e T R = R — A= -
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9.

10.

11,

12.

13.

14,

15,

Low Pressurizer Pressure
High Pressurizer Pressure
Pressurizer High Water Level
Reacter Coolant Flow Low
Turbine Trip

a, Low AST 0il Pressure

b. Turbine Stop Valve
Closure

Lo-Lo Steam Generator
Water Level

Undervoltage 4KV RCP Bus

N.A.

N.A.

N.A.

TABLE &.1-14 (Page 2 of 5)

i
1
|
1
!
R Q N.A. 1 ;
R Q N.A 1, 2 i
R Q N.A. 1 |
R Q N.A. 1 |
!
|
,
R s/uts. 1 N.A. 1 l
R §/uts, 1) N.A. 1 |
|
R Q N.A i, 2 ;
‘,
R Q N.A 1 E

A3Y
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FUNCTIONAL UNIT CHECK CALIBRATE

16.

TABLE TS.4.1-1A (Page 3 of 5)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Loss of Reactor Coeclant Pump

a. RCP Breaker Open N.A.
b, Underfrequency 4KV Bus N.A.
Safety Injection Input N.A.
. Automatic Trip and Interlock N.A.
Logic
. Reactor Trip Breakers N.A.
. Reactor Trip Bypass Breakers N.A.

N»‘\.

N.A.

FUNCTIONAL
TEST

S/UH‘:
Q

R

M(S.‘

M(Q, 12)

K“”

RESPONSE
TEST

R(lS)

MODES FOR WHICH
SURVEILLANCE IS REQUIRED

1' 2. 3(1)' [.t!). 5(1)

1' 2. 3(1)f a(l)' 5(1)

See Note (16)

AdH
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TABLE 4.1-1A (Page 4 of 5)

ABLE NOTATIONS

FREQUENCY NOTATION

NOTATION FREQUENCY
5 Shifc
D Daily
M Monthly
Q Quarterly
s/uU Prior to each reactor startup
R Each Refueling Shutdown
N.A. Not applicable.

TABLE NOTATION

(1)

(2)

(3)

(&)

(5)

When the Reactor Trip Breakers are
closed and the Control Red Drive System is
capable of rod withdrawal,

Below P-6 (Intermediate Range Neutron Flux
Interlock) Setpoint.

Below P-10 (Low Setpoint Power Range Neutron
Flux Interlock) Setpoint.

Prior to each startup following shutdown in
excess of two days if not done in previous 30
days.

Comparison of calorimetric to excore power
indication above 15% of RATED THERMAL POWER.
Adjust excore channel gains consistent with
calorimetric power if absolute difference is
greater than 2%.

(6)

(7)

(8)

(9)

Single point comparison of incore to excore
for axial off-set abeove 15% of RATED THERMAL
POWER. Recalibrate if the absolute
difference is greater than 2%.

Neutron detectors may be excluded from
CHANNEL CALIBRATION.

Incore - Excore Calibration, above 75% of
RATED THERMAL POWER.

Each train shall be tested at least every
two months on a STAGGERED TEST BASIS.

AR

(¢ 30 % a%e3)
VI-1'%'SL F18VL
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TABLE 6.1-1A (Page 5 of 3)

TABLE NOTATIONS Continued

TABLE NOTATION (Continued)

(10)

(11)

(12)

(13)

(14)

{(15)

(186)

Quarterly surveillance in MODES 3, 4 and 5
shall also include verification that
permissives P-6 and P-10 are in their
required state for existing plant conditions
by observation of the permissive annunciator
window .

Setpoint verification is not applicable.

The Functional Test shall independently
verify the OPERABILITY of the undervoltage
and shunt trip attachments of the Reactor
Trip Breakers.

The Functional Test shall independently
verify the OPERABILITY of the undervoltage
and shunt trip circuits for the Manual
Reactor Trip Function. The test shall also
verify the OPERABILITY of the Bypass Breaker
trip circuit(s).

Manually trip the undervoltage trip
attachment remotely (i.e., from the
protection system racks).

Automatic undervoltage trip.

Whenever the Reactor Trip Bypass Breakers are
racked in and closed for bypassing a Reactor
Trip Breaker and the Control Rod Drive System
is capable of rod withdrawal.

(17)

(18)

(19)

Prior to each startup if not done previous
week.

Including quadrant power tilt menitor.

Not Used

AdY
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Vi-1'% S1I TT18VL

o

S ———————




R R R R R R R R R R TR R R R R RO R R R R R R BERRRETRE ™

L P P S————— S

il e

FUNCTIONAL UNIT
1. SAFETY INJECTION

B

Manual Initiatien

High Contatiment Pressure
Steam Line Low Pressure
Pressurizer Low Pressure

Automatic Actuatien Logic
and Actuation Relays

CONTAINMENT SPRAY

Manual Initiation

Hi-Hi Containment
Pressure

Automatic Actuation Logic
and Actuation Relays

IABLE 1S.64.1-1B (Page 1 of 7)

CALIBRATE

= m

FUNCTIONAL
TEST

RtZO)

"(22)

H‘(Zl)

RESPONSE
TEST

Add

(¢ 30 1 °9eq)
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FUNCTIONAL UNIT

3

CONTAINMENT 1SOLATION

a,

b.

| >0

Safety Injection
Manual

Automatic Actuation Legic
and Actuation Relays

TABLE TS.6.1-1B (Page 2 of 7)
ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL ESPONSE MODES FOR WHICH
CHECK CALIBRATE TEST TEST SURVE CE 1S

See Functional Unit | above for all Safety Injection Surveillance Requirements
N.A. N.A. R N.A, | C B

N.A. N.A. Mz N.A, 1, 2, 3, &

CONTAINMENT VENTILATION ISOLATION

Safety Injection
Manual
Manual Containment Spray

Manual Containment
Isolation

High Radiation in
Exhaust Air

Automatic Actuatien Logic
and Actuation Relays

See Functional Unit 1 above for ali Safety Injection Surveillance Requirements
N.A. N.A. R N.A. See Note (26)
See Functional Unit 2a above for all Manual Containment Spray Surveillance Requirements

See Functional Unit 3b above for all Manuai Containment Isolation Surveillance Requirements

pt23) r M N.A. See Note (26)

N.A. N.A. Nz2) N.A. See Note (26)

AN F Y TARGE TR R irRRRRCNRRR .

A3Y
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41-1'%'S1 A19vL

————



ONAL UNIT

5. STEAM LINE ISOLATION

a.

b.

Manual

Hi-Hi Containment
Pressure

Hi-Hi Steam Flow with
Safety Injection

1. Hi-Hi Steam Flow

2. Safety Injection

Hi Steam Flow and 2 of 4
Lo-Lo T,, with Safety
Injection

1. Hi Steam Flow

2, Llo-Lo Ty

3. BSafety Injection

Automatic Actuation Legic
and Actuation Relays

. . L a il e bl — ) - S

TABLE TS .4.1-1B (Page 3 of 7)

CHECK CALIBRATE TIEST TEST
N.A. N.A. R N.A. i, 2,
] R Q N.A [ T o
s R Q N.A. 1, 2,

See Functional Unit 1 above for all Safety Injection Surveillance Requirements

S R Q N.A.
S R Q N.A.
See Functional Unit | above for all Safety Injection Surveillance Requirements

N.A. N.A. M2 N.A.

X, &

323

3122)

3123)

(2

3(3‘)

323

A3

(L 30 ¢ a8eg)
41-1'%°S1 F19VL
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TABLE T5.4.1-1B (Page 4 of 7)

FUNCTIONAL RESPONSE  MODES FOR WHICH
FUNCTIONAL UNIT CHECK CALIBRATE TEST TEST S -
6. FEEDWATER ISOLATION
a. Hi-Hi Steam Generator S 4 Q N.A. :
Level
b. Safety Injection See Functional Unit | above for all Safety Injection Surveillance Requirements

¢. Reactor Trip with 2 of 4
Low T, (Main Valves

Only)

1. Reactor Trip N.A, N.A. R N.A, i, &

2. Low Teu S R Q N.A. 1, 2
d. Automatic Actuation Logic N.A. N.A. ptaa N.A, 1, 2

and Actuation Relays

e e et & i

A

(L 30 % 28ey)
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TABLE T8.4.1-1B (Page 5 of 7)

FUNCTIONAL UNIT

7.

AUXILIARY FEEDWATER

b,

Manual

Steam Cenerator Low-Low
Water Level

Undervoltage on 4.16 kV
Buses 11 and 12 (Unit 2:

21 and 22) (Start Turbine
Driven Pump only)

Trip of Both Main
Feedwater Pumps

1. Turbine Driven
2. Moter Driven
Safety Injection

Automatic Actuation Logic
and Actuation Relays

CHECK CALIBRATE TEST TEST SURVEILLANCE 1f REQUIRED
N.A N.A R N.A 1, 2,3

s R Q N.A N TR

N.A R R N.A Kyig

N.A. N.A. R N.A. 1, 2

N.A. N.A, R N.A. 1.2

See Functional Unit 1 above for all Safety Injection Surveillance Requirements

N.A. N.A. M2 N.A. 1, 2, 3
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8. LOSS OF POWER

Degraded Voltage
4kV Safeguards Bus

Undervoltage
4kV Safeguards Bus

N.A. R M N.A. 1, 2,3, &

N.A. R M N.A, 1, 2, 3, &

AFY
(L 30 9 3%eg)
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UENCY N 10N

OTATION

ZHROXOW

TABLE NOTATION

TABLE 4.1-1B (Page 7 of 7)

FREQUENCY

Shift

Daily

Monthly

Quarterly

Each Refueling Shutdown
Not Applicable

{20) One manual switch shall be tested at each
refueling on a STAGGERED TEST BASIS.

{21) Trip function may be blocked in this MODE
below a reactor coolant system pressure of

2000 psig.

(22) Each train shall be tested at least every two
months on a STAGCERED TEST BASIS.

(23) When either main steam isolation valve is

open.

(24) When reactor coolant system average
temperature is greater than 520°F and either
main steam isolation valve is open.

(25) See Table 4.17-2.

NOT

ONS

(26)

(27)
(28)

(29)

Whenever CONTAINMENT INTEGRITY is required
and either of the containment purge systems
are in operation,

Not Used

Not Used

Net Used

ATY

(L 30 | 98eq)
gi-1"%'S1 F19vl
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18C OUS INSTR! ON _SURVE C! 5
FUNCTIONAL SPONSE
FUNCTIONAL UNIT CHECK ALIR TEST TEST
1. Control Rod Insertion Monitor M R § /UGN N.A.
2. Analog Rod Position s R s /utie N.A.
3. Rod Positien Deviation M N.A. s/ut3® N.A.
Monitor
4. Rod Position Bank S38) N.A N.A. N.A.
Counters
5. Charging Flow s R N.A. N.A.
6. Residual Heat Removal 8 R N.A. N.A,
Pump Flow
7. Beric Acid Tank Level D i il N.A.
8. Refueling Water Storage W R M N.A.
Tank Level
9. Volume Control Tank Level s R N.A. N.A.
10. Arrmulus Pressure N.A R R N.A.
{Vacuum Breaker)
11. Auto Load Sequencers N.A. N.A. M N.A.
12. Boric Acid Make-up Flow N.A. R N.A N.A.

Channel

TABLE TS .4.1-1C (Page 1 of &)

STl e "I'T LUy . EESSSERNAN NSNS e

MODES FOR WHICH
SURVEILLANCE 15 REQUIRED

1' - 8 3(31)' 4‘(31)' 5(31)

1, 2. 3(31) a(al)' 5(31)

1, 2, 3, &

403 ) 5(37) . 637

1, 4¢3, %

1, 3.3, &

e P P

See Note (39)

5'»;
n
®
1, 2, 3, &4
-
1, 2, 3, 4 -3
K.+

J1-1"% S1I FT9VL
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TABLE T1S.4.1-1C (Page 2 of &)

MISCELLANEOUS INSTRUMENTATION SURVETL

FUNCTIORAL UNIT

3.

Containment Sump A, B 2ua C

Level

. Accumulator Level and

Pressure

. Turbine First Stage

Pressure

Emergency Plan Radiation
Instruments (¥

Seismic Monitors

Covlant Flow - RTD
Bypass Flowmeter

. CRDM Cooling Shroud

Exhaust Air Temperature

. Reactor Gap Exhaust Air

Temperatire

. Post-avcident Monitoring

Instruments
(Table TS.3.15-1)13®

Post-Accident Monitoring
Radiation Instruments
{Table T5.3.15-2)

CALIBRATE

R B

FUNCTIONAL

I=ST

K

NCE REQUIR 3

RESPONSE
IEST

N A

R

MODES FO CH
SURVEIL E

1, 2, 3, &

Rl 13 N

1

R &, 8540 100"®
2, By 3, &5, %
1' 2’ 3:3*7

1. 2' 3(31)y 4(31?‘
£, &y 3; &

1, 2

1, 2

i)

5(31)

AFd
(v 30 7 #%euq)
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TABLE TS.4.1-1C (Page 3 of 4)
MISCELIANEQUS INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL  RESPONS MODES 1
FUNCTIONAL UNIT CHECK CALIBRATE TEST TEST SURV CE
23, Post-Accident Monitoring M R N.A. N.A. 1, 2
Reactor Vessel Level
Instrumentation
(Table TS.3.15-3)
24, Steam Exclssion Actuation W Y M N.A. s |
25. Overpressure Mitigation N.A. R R N.A, (AL
26. Auxiliary Feedwater N.A. R R N.A. T P
Pump Suction Pressure
27. Auxiliary Feedwater N.A. R R K.A. 12473
Pump Discharge Pressure
28. NaOH Caustic Stand Pipe W R M N.A. 3 2, 3k
Level
29. Hydrogen Monitors S Q M N.A, 1, 2
30. Containment Temperature M R N.A. N.A. 3, 2, 3, &
Monitors
31. Turbine Overspeed N.A, R M N.A. |

Protection Trip Channel

(v 30 ¢ °%eq)
O1-1°%'S1 F14vL
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TABLE 4.1-1C (Page & of 4)
NOTATIONS
FREQUENCY NOTATION
NOTATION FREQUENCY
S Shift
D Daily
w Weekly
M Monthly
Q Quarterly
5/U Prior to each startup
¥ Yearly
R Each refueling shutdown
N.A. Not applicable
TABLE NOTATION
(30) Prior to each startup following shutdown in (36) Except for containment hydrogen monitors
excess of two days if not done in previous 30 which are separately specified in this table.
days.
(37) When RHR is in opevation.
(31) When the reactor trip system breakers are
closed and the control rod drive system is (38) When the reactor coolant system average
capable of rod withdrawal. temperature is less than 310°F.
(32) Follewing rod motion in excess of six inches (39) Whenever CONTAINMENT INTECGRITY is required.
when the computer is out of service.
(33) Transfer logic te Refueling Water Storage EEE
Tank. ® 0
L
(34) When either main steam isolation valve is :5:’
open, " P
sw
(35) Includes those instruments named in the -~

emergency procadure.




Table TS.4.1-2B
(Page 1 of 2)

TABLE TS.4.1-2B

TEST
: 1. RCS Gross
: Activity Determination
T 2. RCS Isotopic Analysis for DOSE
' EQUIVALENT I-131 Concentration
E 3. RCS Radiochemistry E decermination
g 4. RCS Isotopic Analysis for lodine
; Including I-131, I-133, and 1-135
|
|
|
G
|
|
1 5. RCS Radiochemistry (2)
% 6. RCS Tritium Activity
¥ 7. RCS Chemistry (C1°,F*, 02)
! 8. RCS Boron Concentration®(3)
| 9. RWST Boron Concentration
g 10. Poric Acid Tanks Boron Concentration
r 11. Caustic Standpipe NaOH Concentration
; 12. Accumulator Boron Concentration
| Spent Fuel Pit Boron Concentration

' 13.

* Required at all times.

1/14 days (when at power)

1/6 months(l) (when at power)

a) Once per &4 hours, whenever
the specific activity ex-
ceeds 1.0 uCi/gram DOSE
EQUIVALENT 1-131 or 100/E
uCi/gram (at or above cold
shutdown), and

b) One sample between 2 and 6
hours following THERMAL
POWER change exceeding 15
percent of the RATED THERMAL
POWER within a one hour
period ( above hot shutdown)

Monthly

Weekly

5/Week

2/Neek (4)

Weekly

2 /Week

Monthly

Monthly

Monthly/Weekly'7(#




Table TS.4.1-28
(Page 2 of 2)

TABLE TS.4.1-2B

MIN UENC
TEST — FREQUENCY
14. Secondary Coolant Cross Weekly
Beta-Gamma activity
15. Secondary Coclant lsotopic 1/6 months (5)
Analysis for DOSE EQUIVALENT
1-131 concentration
16. Secondary Coolant Chemistry
pH 5/week (6)
pH Controel Additive 5/week (6)
Sodium 5/week (6)
Notes:

i

Sample to be taken after a miniwuw of 2 EFPD and 20 days of POWER
OPERATION have elapsed since reactsr was last subcritical for 48 hours
or longer,

To determine activity of corrosion products having a half-life greater
than 30 minutes.

During REFUELING, the beron concentration shall be verified by chemical
analysis daily.

The maximum interval between analyses shall not exceed 5 days.

1f activity of the samples is greater than 10% of the limit in
Specification 3.4.D, the frequency shall be once per month.

The maximum interval between analyses shall nor exceed 3 days.

The minimum spent fuel pool boron concentration from Specification
3.8.B.1.b shall be verified by chemical analysi. weekly while a spent fuel
cask containing fuel is located in the spent fuel pool.

The spent fuel pool boron concentration shall b: verified weekly, by
chemical analysis, to be within the limits of Specification 3.8.E.2.a when
fuel assemblies with a combination of burnup and initial enrichment in the
restricted range of Figure TS.3.8-1 are stored in the spent fuel pool and
a spent fuel pool verification has not been performed since the last
movement of any fuel assembly in the spent fuel pool.

RS IS RE——
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B.2.3-2

Bases continued

The overpower and overtemperature protection setpoints include the effects of
fuel densification on core safety limits. :

A loss of coolant flow incident can result from a mechanical or electrical
failure in one or more reactor coolant pumps, or from a fault in the power |
supply to these pumps. If the reactor is at power at the time of the
incident, the immediate effect of loss of coolant flow is a rapid increase in
coclant temperature. This increase could result in departure from nucleate
boiling (DNB) with subsequent fuel damage if the reactor is not tripped :
promptly. The following trip circuits provide the necessary protection
against a loss of coolant flow incident:

a. Low reactor coolant flow
b. Low voltage on pump power supply bus

¢. Pump circuit breaker opening (low frequency on pump power supply bus opens
pump circuit breaker)

The low flow reactor trip protects the core against DNB in the event of either

a decreasing actual measured flow in the loops or a sudden loss of one or both l
reactor coolant pumps. The set point specified is consistent with the value

used in the accident analysis (Reference 7). The low loop flow signal is

; caused by a condition of less than 90% flow as measured by the loop flow
instrumentation.

The reactor coolant pump bus undervoltage trip is a direct reactor trip (nmot a i

reactor coolant pump circuit breaker trip) which protects the core against DNB

: in the event of a loss of power to the reactor coolant pumps. The set point

1 specified is consistent with the value used in the accident analysis
(Reference 7).

The reactor coolant pump breaker reactor trip is caused by the reactor coclant
pump breaker opening as actuated by either high current, low supply voltage or
low electrical frequency, or by a manual control switch. The significant
feature of the reactor coolant pump breaker reactor trip is the frequency set I
peint, 258.2 cps, which assures a trip signal before the pump inertia is

i reduced to an unacceptable value.

The high pressurizer water level reactor trip protects the pressurizer safety
5 valves against water relief. The specified set point allows adequate
I operating instrument error {(Reference 2) and transient level overshoot beyond
" their trip setting so that the trip function prevents the water level from
E reaching the safety wvalves. :

The lcw-low steam generator water level reactor trip protects against loss of
feedwater flow accidents. The specified set point assures that there will be
sufficient water inventory in the steam generators at the time of trip to
allow for starting delays for the auxiliary feedwater system (Reference B).

R
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B.2.3-3

Bases continued

The specified reactor trips are blocked at low power where they are not
required for protection and would otherwise interfere with normal plant
operations. The prescribed set point above which these trips are unblocked
assures their availability in the power range where needed. The reactoer trips
related to loss of one or both reactor coolant pumps are unblocked at
approximately 10% of RATED THERMAL POVWER,

The other reactor trips specified in 2.3.A.3. above provide additional
protection. The safety injection signal trips the reactor to decrease the
severity of the accident condition. The reactor is tripped when the turbine
generator trips above a power level equivalent to the load rejection capacity
of the steam dump valves. This reduces the severity of the loss-of-load
transient.

The positive power range rate trip provides protection against rapid flux
increases which are characteristic of rod ejection events from any power
level. Specifically, this trip compliments the power range nuclear flux high
and low trip to assure that the criteria are met for rod ejection from partial
power.

The negative power range rate trip provides protection against DNB for control
rod drop accidents. Most rod drop events will cause a sufficziently rapid
decrease in power to trip the reactor on the negative power range rate trip
signal. Any rod drop events which do not insert enough reactivity to cause a
trip are analyzed to ensure that the core does not experience DNB.
Administrative limits in Specification 3.10 require a power reduction if
design power distribution limits are exceeded by a single misaligned or
dropped rod.

References

1. USAR, Section 14.4.1

2. USAR, Section 14.3

3. USAR, Section 14.6.1

4. USAR, Section 14.4.1

5. USAR, Section 7.4.1.1, 7.2
6. USAR, Section 3.3.2

7. USAR, Section 14.4.8

8. USAR, Section 14.1.10




B.3.5-1

3.5 INSTRUMENTATION SYSTEM

N T —————

Bases

Instrumentation has been provided to sense accident conditions and to
initiate reactor trip and operation of the Engineered Safety Features
(Reference 1). The OPERABILITY of the Reactor Trip System and the
Engineered Safety Svstem instrumentation and interlocks ensures that: (1)
the associated ACTION and/or reactor trip will be initiated when the
parameter monitored by each channel or combination thereof reaches its
setpoint, (2) the specified coincidence logic and sufficient redundancy is
maintained to permit a channel to be ocut of service for testing or
maintenance consistent with maintaining an appropriate level of
reliability of the Reactor Protection and Engineered Safety Features
instrumentation and, (3) sufficient system functions capability is
available from diverse parameters.

The OPERABILITY of these systems is required to provide the overall
reliability, redundancy and diversity assumed available in the facility
design for the protection and mitigation of accident and transient
conditions. The integrated operation of each of these systems is
consistent with the assumptions used in the safety analyslis.

Specified surveillance and maintenance outage times have been determined
in accordance with WCAP-10271, *Evaluation of Surveillance Frequencies and
Out of Service Times for the Reactor Protection Instrumentation System”,
and supplements to that report, Out of service times were determined
based on maintaining an appropriate level of reliability of the Reactor
Protection System and Engineered Safety Features instrumentation,

The evaluation of surveillance frequencies and out of service times for
the reactor protection and engineered safety feature instrumentation
described in WCAP-10271 included the allowance for testing in bypass. The
evaluation assumed that the average amount of time the channels within a
given trip function would be in bypass for testing was &4 hours.

Safety Injection

The Safety Injection System is actuated automatically to provide emergency
cooling and reduction of reactivity in the event of a loss-of-coolant
accident or a steam line break accident.

Safety injection in response to a loss-of-coolant accident (LOCA) is
provided by a high containment pressure signal backed up by the low
pressurizer pressure signal. These conditions would accompany the
depressurization and coolant loss during a LOCA.

Safety injection in response to a steam line break is provided directly by
& low steaw line pressure signal, backed up by the low pressurizer
pressure signal and, in case of a break within the containment, by the
high containment pressure signal,

The safety injecticn of highly borated water will offset the
temperature-induced reactivity addition that could otherwise result from
cooldown following a steam line break.

3
X
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3.5 INSTRUMENTATION SYSTEM

Bases continued

Containment Spray

Containment sprays are also actuated by a high containment pressure signal
(Hi-Hi) to reduce containment pressure in the event of & loss-of-coclant
or steam line break accident inside the containment.

The containment sprays are actuated at a higher containment pressure
(approximately 50% of design containment pressure) than is safety
injection (10% of design). Since spurious actuation of containment spray
is to be avoided, it is initiated on coincidence of high containment
pressure sensed by three sets of one-out-of-two containment pressure
signals provided for its actuation.

Containment Isolation

ARl sl B B N B B BB B R I

A contaimment isolation signal is initiated by any signal causing auto-
matic initiation of safety injection or may be initiated manually. The
containment isolation system provides the means of isolating the various
pipes passing through the containment walls as required to prevent the
release of radicactivity to the environment in the event of a loss-of-
coolant accident.

Steam Line lscolation

W e N W

In the event of a steam line break, the steam line stop valve of the
affected line is automatically isolated to prevent continuous, uncon-
trolled steam release from more than one steam generator. The steam lines
are isolated on high containment pressure (Hi-Hi) or high steam line flow
in coincidence with low T,, and safety injection or high steam flow
(Hi-Hi) in coincidence with safety injection. Adequate protection is
afforded for breaks inside or outside the containment even when it is
assumed that the steam line check valves do not function properly.

Containment Ventilation Isolation

Valves in the containment purge and inservice purge systems automati-
cally close on receipt of a Safety Injection signal or a high radistion
signal. GCaseous and particulate monitors in the exhaust stream or a
gaseous monitor in the exhaust stack provide the high radiation signal.

Ventilation System Isclation

In the event of a high energy line rupture outside of containment,
redundant isclation dampers in certain ventilation ducts are closed
(Reference 4).

R S N e



B.3.5-3

3.5 INSTRUMENTATION SYSTEM

Bases continued
Safeguards Bus Voltage

Relays are provided on buces 15, 16, 25, and 26 to detect loss of vol-
tage and degraded voltage (the voltage level at which safety related
equipment may not operate properly). On loss of voltage, the automatic
voltage restoring scheme is initiated immediately. When degraded vol-
tage is sensed, the voltage restoring scheme is initiated if acceptable
voltage is not restored within a short time period. This time delay
prevents initiation of the voltage restoring scheme when large lozds are
started and bus voltage momentarily dips below the degraded voltage
setpoint.

Auxiliary Feedwater System Actuation

The following signals automatically start the pumps and open the steam
admission control valve to the turbine driven pump of the affected unit:

Low-low water level in either steam generator

Trip of both main feedwater pumps

Safety Injection signal

Undervoltage on both 4.16 kV normal buses (turbine driven pump only)

& e a0 -

Manual control from both the control room and the Hot Shutdown Panel are
also available. The design provides assurance that water can be supplied
to the steam generators for decay heat removal when the normal feedwater
system is not available.

Underfrequency &4kV Bus

The underfrequency 4kV bus trip does not provide a direct reactor trip
signal to the reactor protection system. A reactor coolant pump bus
underfrequency signal from both buses provides a trip signal to both
reactor coolant pump breakers. Trip of the reacter covlant pump breakers
results in a reactor trip. The underfrequency trip protects against
postulated flow coastdown events.

Limiting Instrument Setpoints

1. The high containment pressure limit is set at about 10% of the
maximum internal pressure. Initiation of Safety Injection protects
against loss of coolant (Reference 2) or steam line break accidents
as discussed in the safety analysis.

2. The Hi-Hi containment pressure limit is set at about 50% of the
maximum internal pressure for initiation of containment spray and at
about 30% for initiation of steam line isolation. Initiation of
Containment Spray and Steam Line Isolation protects against large
loss of coolant (Reference 2) or steam line break accidents
(Reference 3) as discussed in the safety analysis.

3. The pressurizer low pressure limit is set substantially below system
operating pressure limits. However, it is sufficiently high to
protect against a loss of cooclant accident as shown in the safety
analysis (Reference 2).

gy SR
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B.3.5-4

3.5 INSTRUMENTATION SYSTEM
Bases continued |

Limiting Instrument Setpoints (continued)

4. The steam line low pressure signal is lead/lasg compensated and its y
set-point is set well above the pressure expected in the event of a H
large steam line break accident as shown in the safety analysis '
(Reference 3).

- 5. The high steam line flow limit is set at approximately 20% of nominal

' full-load flow at the wo-load pressure and the high-high steam line
flow limit is set at approximately 120% of nominal full-load flow at
the full load pressure in order to protect against large steam break
accidents. The coincident low T,,, setting limit for steam line
isolation initiation is set below its hot shutdown value. The safety
analysis shows that these settings provide protection in the event of
a large steam break (Reference 3).

6. Steam generator low-low water level and 4.16 kV Bus 11 and 12 (21 and
22 in Unit 2) low bus voltage provide initiation signals for the
Auxiliary Feedwate~ System. Selection of these setpoints is
discussed in the Bases of Section 2.3 of the Technical Specification.

R NSRS BRSNS TSy 'Ry e

7. High radiation signals providing input to the Containment Ventilation
Isolation circuitry are set in accordance with the Radioactive
Effluent Technical Specifications. The setpoints are established to
prevent exceeding the limits of 10 CFR Part 20 at the SITE BOLNDARY.

P PR S

8. The degraded voltage protection setpoint is 294 8% and <96.2% of
nominal 4160 V bus voltage. Testing and analysis have shown that all
safeguards loads will operate properly at or above the minimum
degraded voltage setpoint. The maximum degraded voltage setpoint is
chosen to prevent unnecessary actuation of the voltage restoring
scheme at the minimum expected grid voltage. The first degraded
voltage time delay of B8 * 0.5 seconds has been shown by testing and
analysis to be long enough to allow for normal transients (i.e.,
moter starting and fault clearing). It is also longer than the time
required to start the safety injection pump at minimum voltage. The
second degraded voltage time delay is provided to allow the degraded
voltage condition to be corrected within a time frame which will not
cause damage to permanently comnected Class 1E loads.

p
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3.5 INSTRUMENTATION SYSTEM
Bases continued

Instrument Operating Conditions

During plant operations, the complete instrumentation systems will
normally be in service. Reactor safety is provided by the Reactor
Frotiction System, which automatically initiates appropriate action to
prevent exceeding established limits. Safety is not compromised, however,
by continuing operation with certain instrumentation channels out of
service since provisions were made for this in the plant design. This
specification outlines limiting conditions for operation necessary to
preserve the effectiveness of the Reactor Control and Protection System
when any one or more of the channels is out of service.

Almost all reactor protection channels are supplied with sufficient
redundancy to provide the capability for CHANNEL CALIBRATION and test at
power, Exceptions are backup channels such as reactor coclant pump
breakers. The removal of one trip channel on process contreol equipment is
accomplished by placing that channel bistable in a tripped mode; e.g., a
two-out-of-three circuit becomes a one-out-of-two circuit. The source and
intermediate range nuclear instrumentation system channels are not
intentionally placed in a tripped mode since these are one-out of-two
trips, and the trips are therefore bypassed during testing. Testing does
not trip the system unless a trip condition exists in a concurrent

channel .

References

1. USAR, Section 7.4.2
2. USAR, Section 14.6.1
3. USAR, Section 14.5.5
4. FSAR, Appendix I
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B.3.10-1

3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS
Bases

Throughout the 3.10 Technical Specifications, the terms "rod(s)" and
"RCCA(s)" are synonymous.

A. Shutdown Margin

A sufficient SHUTDOWN MAFGIN ensures that: (1) the reactor can be made
subcritical from all operating conditions, (2) the reactivity transients
associated with postulated accident conditions are controllable within
acceptable limits, and (J) the reactor will be maintained sufficiently
subcriticzl to preclude inadvertent criticality in the shutdown condition.

SHUTDOWN MARGIN requirements vary throughout core life as a function of
fuel depletion, reactor coolant system boron concentration and reactor
coolant average temperature, The most restrictive condition occurs at end
of life and is associated with a postulated steam line break accident and
resulting uncontrolled reactor coolant system cooldown. In the analysis
of this accident, a minimum SHUTDOWN MARGIN (shown in Figure TS.3.10-1 as
a function of equilibrium hot full power boron concentration) is required
to control the reactivity transient. Accordingly, the SHUTDOWN MARGIN
requirements are based upon this limiting condition and are consistent
with plant safety analysis assumptions. With reactor coolant system
average temperature less than 200°F, the reactivity transients resulting
from a postulated steam line break cooldown are minimal and a 1% Ak/k
SHUTDOWN MARGIN provides adequate protection.

in POWER OPERATION and HOT STANDRBY, with k. 2 1, SHUTDOWN MARGIN is
ensured by complying with the rod insertion limitations in Specification
3.10.D. In HOT SHUTDOWN, INTERMEDIATE SHUTDOWN and COLD SHUTDOWN, the
SHUTDOWN MARGIN requirements in Specification 3.10.A are applicable to
provide sufficient negative reactivity to meet the ass'amptions of the
safety analyses discussed above. For REFUELING, the shutdown reactivity
requirements are specified in Table T5.1-1.

When in POWER OPERATION and HOT STANDBY, SHUTDOWN MARCGIN is determined
assuming the fuel and moderator temperatures are at the nominal zero power
design temperature of S47°F.

With any rod zluster control assembly not capable »f being fully inserted,
tne reactivity worth of the rod cluster control assemwbly must be accounted
for in the determination of SHUTDOWN MARGIN.

B. Power Distribution Control

The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operations) and II (Incidents of Moderate
frequency) events by: (a) maintaining the minimum DNBR in the core of
greater than ox equal to 1.30 for Exxon fuel and 1.17 for Westinghouse
fuel during normal operation and in short term transients, and (b)
limiting the fission gas release, fuel pellet temperature and cladding
mechanical properties to within assumed design criteria. The ECCS
analysis was performed in accordance with SECY 83-472. One calculation at
the 85% probability level was performed as well as one calculation with

h— L



B.3.10-2

3,10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Bases continued
B. Power Distribution Control (continued)

all the required features of 10 CFR Part 50, Appendix K. The 95%
probability level calculation used the peak linear heat generation rate
specified in the CORE OPERATING LIMITS REPORT. The Appendix K calculation
used the peak linear heat generation rate specified in the CORE OPERATING
LIMITS REPORT for the Fg limit specified in the CORE OPERATING LIMITS
REPORT. Maintaining 1) peaking factors below the Fy limit specified in
the CORE OPERATING LIMITS REPORT during all Condition 1 events and 2) the
peak linear heat generation rate below the value specified in the CORE
OPERATING LIMITS REPORT at the 95% probability level assures compliance
with the ECCS analysis.

During operation, the plant staff compares :.e measured hot channel
factors, gy and ™., (described later) to the limits determined in the
transient and LOCA analyses. The terms on the right side of the equations
in Section 3.10.B.1 represent the analytical limits. Those terms on the
left side represent the measured hot channel factors corrected for
engineering, calculational, and measurement uncertainties,

F%, is the measured Nuclear Hot Channel Factor, defined as the maximum
local heat flux on the surface of a fuel rod divided by the average heat
flux in the core. Heat fluxes are derived from measured neutron fluxes
and fuel enrichment.

The K(Z) function specified in the CORE OPERATING LIMITS REPORT is a
normalized function that limits Fy axially. The K(Z) value is based on
large and small break LOCA analyses,

V(Z) is an axially dependent function applied to the equilibrium measured
F¥ to bound FY;'s that could be measured at non-equilibrium conditions.
This function is based on power distribution control analyses that
evaluated the effect of burnable poisons, rod position, axial effects, and
xenon worth.

F¥;. Engineering Heat Flux Hot Channel Factor, is defined as the allowance

on heat flux required for manufacturing tolerances. The engineering
factor allows for local variations in enrichment, pellet density and
diameter, surface area of the fuel rod and eccentricity of the gap between
pellet and clad., Combined statistically the net effect is a factor of
1.03 to be applied to fuel rod surface heat flux.

The 1.05 multiplier accounts for uncertainties associated with measurement
of the power distribution with the movable incore detectors and the use of
those measurements to establish the assembly local power distribution.

¥, (equil) is the measured limiting F¥; obtained at equilibrium conditions
during target flux determination.

F*u., Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of
the integral of linear power along the rod with the highest integrated
power tec the average rod power,
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4.1 OPERATIONAL SAFETY REVIEW

B.4.1-1

Bases
CHANNEL CHECK

Failures such as blown instrument fuses, defective indicators, faulted
amplifiers which result in "upscale" or "downscale" indication can be
easily recognized by simple observation of the functioning of an
instrument or system. Furthermore, such failucres are, in many cases,
revealed by alarm or annunciator action, and a check supplements this type
of built-in surveillance.

Based on experience in operation of both conventional and nuclear plant
systems, when the plant is in operation, the minimum checking frequencies
set forth are deemed adequatc for reactor and steam system
instrumentation.

CHANNEL CALIBRATION

Calibration is performed to ensure the prosentation and acquisition of
accurate information.

The nuclear flux (linear level) channels daily calibration against a
thermal power calculation will account for errors induced by changing rod
patterns and core physics parameters,

Other channels are subject only to the "drift" errors induced within the
instrumentation itself and, conseguently, can tolerate longer intervals
between calibration. Process system instrumentation errors induced by
drift can be expected to remain within acceptable tolerances if
recalibration is performed at intervals of each refueling shutdown.

Substantial calibration shifts within a channel (essentially a channel
failure) will be revealed during routine checking and testing procedures.

CHANNEL FUNCTIONAL TESTS

The specified surveillance intervals for the Reactor Protection and
Engineered Safety Features instrumentation have been determined in
accordance with WCAP-10271, "Evaluation of Surveillance Frequencies and
Out of Service Times for the Reactor Protection Instrumentation System”,
and supplements to that report. Surveillance intervals were determined
based on maintaining an appropriate level of reliability of the Reactor
Protection System and Engineered Safety Features instrumentation.

CHANNEL RESPONSE TESTS

Measurement of response times for protection channels are performed to
assure response times within those assumed for accident analysis (USAR,
Section 14).
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Exhibit D
Prairie Island Nuclear Generating Plant
November 24, 1993 Revision to

License Amendment Request Dated September 21, 1992

Changes to Technical Specification Pages Since December 29, 1992 Revision

Exhibit D consists of the Technical Specification pages submitted by the
oririnal September 21, 1992 License Amendment Request and the December 29,
1942 revision, marked up to indicate the changes being incorporated into the
pages by this revision. The marked up pages are listed below:

REVISED PAGES NEW PACES
175.1-1 TABLF TS.1-1
T5.1-2 TABLE TS.3.5-2A (Pages 1 through 6)
T5.1-3 TABLE TS.3.5-2B (Pages 1 through 9)
TS.1-4 TABLE TS.4.1-1A (Pages 1 through 5)
TS.1-5 TABLE TS.4.1-1B (Pages 1 through 7)
T8.1-7 TABLE T§.4.1-1C (Pages 1 through 4)
TS.1-8 B.3.5-5
T5.2.3-3 B.3.6-3
TS.2.3-4
TS.3.4-3
TS.3.5-1
T5.3.10-1
T5.3.10-2
TS .4.1-1
TABLE TS.4.1-2B (Pages 1 and 2)
B.2.3-2
B.2.3-3
B.3.5-1
B.3.5-2
B.3.5-3
B.3.5-4
B.3.6-1
B.3.6-2
B.3.10-1
B.3.10-2
B.4.1-1
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Ts.1-1

1.0 DEFINITIONS

The defined terms of this section appear in capitalized type and are
applicable throughout these Technical Specifications.

ACTION

ACTION shall be that part of a Specification which prescribes remedial
measures required under designated conditions.

Y BUILDING C

AUXTLIARY BUILDING SPECIAL VENTILATION ZONE INTEGRITY shall exist when:

1. Single doors in the Auxiliary Building Special Ventilation Zone are
locked closed, and

2. At least one door in each Auxiliary Building Special Ventilation Zone air
lock type passage is closed, and

3. The valves and actuation circuits that isolate the Auxiliary Building
Normal Ventilation System following an accident are OPERABLE.

4. The Auxiliary Building Special Ventilation System is OPERABLE.
CHANNE E

CHANNEL CHECK is a gualitative determination of acceptable OPERABILITY

by observation of channel behavior during operation. This determination shall
include comparison of the channel with other independent channels measuring
the same variable.

CHANNEL FUNCTIONAL TEST

A CHANNEL FUNCTIONAL TEST cornsists of injecting a simulated signal into
the channel as close to the primary sensor as practicable to verify
that it is OPERABLE, including alarm and/or trip initiating action.

C CAL

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
such that it responds within the required range and accuracy to known values
of input. The CHANNEL CALIBRATION shall encompass the entire channel
including the sensors and alarm, interlock and/or trip functions and may be
performed by any series of sequential, overlapping, or total channel steps
such tha. the entire channel is calibrated.

A CHANNEL RESPONSE TEST consists of injecting a simulated signal into
the channel as near the sensor as practicable to measure the time for
electronics and relay actions, including the output scram relay.
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T§.1-2

CONTAINMENT INTECGRITY
CONTAINMENT INTEGRITY shall exist when:

1. Penetrations required to be iscolated during accident conditions are
either:

a. Capable of being closed by an OPERABLE containment automatic
isolation valve system, or

b. Closed by manual valves, blind flanges, or deactivated automatic
valves secured in their closed positions, except as provided in
Specifications 3.6.C and 3.6.D,

2. Blind flanges required by Table TS.4.4-1 are installed.
3. The equipment hatch is closed and sealed.

4. Each air lock is in compliance with the requirements of Specification
3.6.M.

5. The containment leakage rates are within their required limits,

CORE ALTERATION

CORE ALTERATIOR is the movement or manipulation of any component within the
reactor pressure vessel with the vessel head removed and fuel in the vessel,
which may affect core reactivity. Suspension of CORE ALTERATION shall not
preclude completion of movement of a component to a safe conservative
position.

CORE OPERATING LIMITS REPORT

The CORE OPERATING LIMITS REPORT is the unit-specific document that provides
core operating limits for the current operating reload cycle. These
cycle-specific core operating limits shall be determined for each reload cycle
in accordance with Specification 6.7.A.6. Plant operation within these
operating limits is addressed in individual specifications.
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DOSE EQUIVALENT I-131 is that concentration of 1-131 (uCi/gram) which alone
would produce the same thyroid dose as the quuntity and isotopic mixture of
1-131, I-132, 1-133, 1-134, and 1-135 actually present. The thyroid dose
conversion factors used for this calculation shall be those listed in Table
111 of TID-14844, “"Calculation of Distance Factors for Power and Test Reactor
Sites".

E-AVERAGE DISINTECRATION ENERGY

E shall be the average (weighted in proportion to the concentration of each
radionuclide in the sample) of the sum of the average beta and gamma energies

per disintegration (in MeV) for isotopes, other than iodines, with half lives
greater than 15 minutes, making up at least 95% of the total non-iodine
activity in tne coolant.

FIRE SUPPRESSION WATER SYSTEM 1

The FIRE SUPPRESSION WATER SYSTEM consists of: Water sources; puaps; and

distribution piping with associated sectionalizing isolation valves. Such
valves include yard hydrant valves, and the first valve ahead of the water
flow alarm device on each sprinkler, hose standpipe, or spray system riser.

GASEOUS RADWASTE TREATMENT SYSTEM

The GASEOUS RADWASTE TREATMENT SYSTEM shall be any system designed and
installed to reduce radioactive gaseous effluents by collecting primary
coolant system offgases from the primary system and providing for delay or
holdup for the purpose of reducing the total radiocactivity prior to release to
the environment,
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T5.1-4

LIMITING SAFETY SYSTEM SETTINGS

LIMITING SAFETY SYSTEM SETTINGS are settings, as specified in Section 2.3, for
automatic protective devices related to those variables having significant

safety functions.

MEMBERS OF THE PUBLIC

MEMBERS OF THE PUBLIC shall include all persons who are not occupationally i
associated with the plant. This category does not include employees of the
licensee, its contractors, or its vendors. Also excluded from this category

are persons who enter the site to service equipment or to make deliveries. ]
This category does include persons who use portions of the site for

recreational occupaticnal, or other purposes

not associated with the plant.

OFFSITE DOSE CALCULATION MANUAL (ODCM)

The ODCM is the manual containing the methodology and parameteis to be used in

the calculation of offsite doses due to radicactive liquid and gaseous
effluents, in the calculation of liquid and gaseous effluent monitering
instrumentation alarm and/or trip setpoints, and in the conduct of the
Radiological Environmental Monitoring Program.

B I I e e N ™ e sy L e T Wt



TS.1-5

OPERABLE - OPERABILITY

A system, subsystem, train, component or device shall be OPERABLE or have
OPERABILITY when it 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 egquipment that
are required for the system, subsystem, train, component or 's:vice to perform
its function(s) are also capable of performing their related support
function(s).

When a8 system, subsystem, train, component or device is determined to be
inoperable solely because its emergency power source is inoperable, or solely
becauses its normal 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 normal or emergency
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 the requirements of this paragraph.

The OPERABILITY of a system or component shall be considered to be estab-
lished when: (1) it satisfies the Limiting Conditions for Operation in
Specification 3.0, (2) it has been tested periocdically in accordance with
Specification 4.0 and has met its performance requirements, and (3) its
condition is consistent with the two paragraphs above.

OPERATIONA DE_- MOD

An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive
combination of core reactivity condition, power level and average reactor
coolant temperature specified in Table TS.1.1.

PHYSICS TESTS

PHYSICS TESTS shall be those tests performed tec measure the fundamental
characteristics of the core and related instrumentation. PHYSICS TESTS are
conducted such that the core power is sufficiently reduced to allow for the
perturbation due toc the test and therefore aveid exceeding power distribution
limits in Specification 3.10.8.

Low power PHYSICS TESTS are run at reactor powers less than 2% of rated power.
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RATED THERMAL POWER

RATED THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor couvlant of 1650 megawatts thermal (MWt).

REPORTABLE EVENT

A REPORTABLE EVENT shall be any of those conditions specified in Section 50.73
of 10 CFR Part 50,

SHIELD BUILDING I1.TEGRITY

SHIELD BUILDING INTECRITY shall exist when:

1. Each door in each access opening is closed except when the access opening
is being used for normal transit entry and exit, then at least one door
shall be closed, and

2. The shield building equipment opening i:s closed.

3. The Shield Building Ventilation System is OPERABLE.

SHUTDOWN MARCIN

SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which:

1) the reactor is subcritical

or

2) the reactor would be subcritical from its present condition assuming all

rod cluster control assemblies are fully inserted except for the rod

cluster control assembly of highest reactivity worth which is assumed to be
fully withdrawn.

SITE BOUNDARY

The SITE BOUNDARY shall be that ine beyond which the land is neither owned,
nor leased, nor otherwise controlled by the licensee.

SOLIDIFICATION

SOLIDIFICATION shall be the conversion of wet wastes into a form that meets
shipping and burial ground requirements.

SOURCE CHECK

A SOURCE CHECK shall be the gqualitative assessment of channel response when
the channel sensor is exposed to a source of increased radicactivity.
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TS.1-8

STAGCERED TEST BASIS

A STAGGERED TEST BASIS shall consist of the testing of one of the systems,
subsystems, channels, or other designated components during the specified
Surveillance Frequency so that all systems, subsystems, channels, or other
designated components are tested during n Surveillance Frequency intervals,
where n is the total number of systems, subsystems, channels, or other
designated components in the associated function.

For example, the surveillance frequency for the automatic trip and interlock
logic specifies that the functional testing of that system is monthly and that
each train shall be tested at least every two months on a STAGGERED TEST
BASIS. Per the definition above, for the automatic trip and interlock logic,
the Surveillance Freguency interval is monthly and the number of trains
(channels) is 2 (n=2). Therefore, STAGGERED TEST BASIS requires one train be
tested each month such that after two Surveillance Frequency intervals {(two
months) both trains will have been tested.

OPERATION

The process of heating up a reactor above 200°F, making it critical, and
bringing it up to POWER OPERATION.

THERMAL POWER

THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant,

1CT.

An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY access
to which is not controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radiocactive materials, or any area
within the SITE BOUNDARY used for residential quarters or for industrial,
commercial , inscitutional and/or recreational purpeses.

v US

A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and
installed to reduce gaseous radioiodine or radiocactive material im particulate
form in effluents by passing ventilation or vent exhaust gases through
charcoal adsorbers and/or HEPA filters for the purpose of removing iodines or
particulates from the gaseous exhaust stream prior to the release to the
environment . Such a system is not considered to have any effect on noble gas
effluents. Engineered safety feature atmospheric cleanup systems are not
considered to be VENTILATION EXHAUST TREATMENT SYSTEM components.

VERTING

VENTING shall be the controlled process of diseharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentratiom or
other operating condition, in such a manner that replacement air or gas is not
provided or required during VENTING. Vent, used in system names, does not
imply a VENTIRG process.
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MODE TITLE
1 POWER OPERATION
2 HOT STANDBY#*
3 HOT SHUTDOWN®*
4 INTERMEDIATE
SHUTDOWN*#
5 COLD SHUTDOWN
6 REFUELING

TABLE TS.1-1
OPERATIONAL MODES
SRATED
REACTIVITY THERMAL
CONDITION ~ _POWER
Critical > 2%
Critical < 2%
Suberitical RA
Subcritical NA
Subceritical NA
NA* NA

e e e s e

TABLE TS.1-1
REACTOR
AVERAGE VESSEL HEAD
COOLANT CLOSURE BOLTS
TEMPERATURE ~ FULLY TENSIONED

NA YES

NA YES
= 350°F YES
< 350°F YES
2 200°F
< 200°F YES

KA NO

* Boron concentration of the reactor coolant system and the refueling cavity
sufficient to ensure that the more restrictive »f the following conditions

is met:

a. K‘f! < 095‘ or

b. Boron concentration > 2000 ppm.

-

** Prairie Island specific MODE title, not consistent with Standard Technical

Specification MODE titles.

Technical Specification MODE numbers.

MODE munbers are consistent with Standard

B i)




T§.2.3-3

2.3.A.2.g. Reactor coolant pump bus undervoltage - 275% of normal voltage.
h. Open reactor coolant pump motor breaker.
Reactor coolant pump bus underfrequency - 258.2 Hz
i. Power range neutron flux rate.

1. Positive rate - <15% of RATED THERMAL POWER with a time
constant 22 seconds

2. Negative rate - <7% of RATED THERMAL POWER with a time
constant 22 seconds

3. Other reactor trips

| a. High pressurizer water level - <90% of narrow
| range instrument span.

r b. Low-low steam generator water level - 25% of
| narrow range instrument span.

¢. Turbine Generator trip
|
i 1. Turbine stop valve indicators - closed
| 2. Low auto stop oil pressure - 245 psig

| d. Safety injection - See Specification 3.5
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2.3.8.

TS.2.3-4

Protective instrumentation settings for reactor trip interlocks shall
be as follows:

&

P-6 Interlock:

Source range high flux trip shall be unblocked whenever inter-
mediate range neutron flux is <107° amperes.

. P-7 Interlock:

"At power" reactor trips that are blocked at low power (low
pressurizer pressure, high pressurizer level, and loss of flow for
one or two loops) shall be unblocked whenever:

a. Power range neutron flux is 212% of RATED THERMAL POVER or,

b. Turbine load is 210% of full load turbine impulse pressure.

. P-8 Interlock:

Low power block of single locop loss of flow is permitted whenever
power range neutron flux is <10% of RATED THERMAL POWER.

., P-9 Interlock:

Reactor trip on turbine trip shall be unblocked whenever power range
neutron flux is =50% of RATED THERMAL POWER.

., P-10 Interlock:

Power range high flux low setpoint trip and intermediate range high
flux trip shall be unblocked whenever power range neutron flux is
<9% of RATED THERMAL POWER.

Control Rod Withdrawal Stops

1. Block automatic rod withdrawal:

a. P-2 Interlock:

Turbine load <15% of full load turbine impulse pressure.
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T5.3.4-3

S clusion Syst

1. The reactor coolant system average temperature shall not exceed
350°F unless both isolation dampers in each ventilation duct
penetrating rooms containing equipment required for a high energy
line rupture outside of containment are OPERABLE (except as
specified below):

a. If one of the two redundant steam exclusion dampers is
inoperable, the operable redundant damper may remain open for 24
hours. 1If after 24 hours, the damper remains inoperable, one of
the two dampers shall be closed.

b, The actuation logic {imeluding-temperature—sensers)—for one train

of steam exclusion may be inoperable for 24 hours. If after 24
hours, the actuation logic remains inoperable, cne of the two
dampers shall be closed.

2. 1f two redundant steam exclusion dampers or two trains of actuation

logic Lineluding temperature-—sensores—are inoperable, close the

associated dampers within 4 hours.

Radiochemistry

A reactor shall not be made or maintained critical nor shall reactor
coolant system average temperature exceed 350°F unless the specific
activily of the secondary coolant system for that reactor is less than
or equal to 0.10 uCi/gm DOSE EQUIVALERT 1-121. 1If these conditions
canno: be satisfied, within one hour initiate the action necessary to
place the unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN within
the next 6 hours and reduce reactor system coolant average temperature
below 350°F vithin the following 6 hours.
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T§.3.5-1

3.5 .NSTRUMENTATION SYSTEM

Applicability

Applies to protection system instrumentation.
Objectives

To provide for automatic initiation of the engineered safety features in the
event the principal process variable limits are exceeded, and to delineate the
conditions of the reactor trip and engineered safety feature instrumentatien
necessary to ensure reactor safety.

Specification

A. Limiting set points for instrumentation which initiates operation of the
engineered safery features shall be as stated in Table TS.3.5-1.

B. For on-line testing or in the event of failure of a sub-system
instrumentation channel, plant operation shall be permitted to continue at
RATED THERMAL POWER in accordance with Tables T§.3.5-2A and T5.3.5-2B.

]
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IABLE T15.3.5-2A (Page 1 of 6)
REACTOR TRIP SYSTEM INSTRUMENTATION
MINIMUM
TOTAL N CHANNELS  CHANNELS  APPLICABLE
FUNCTIONAL UNTY CF CHANNELS I0 TRIP OPERABLE =~ MODES ACTION
1. Manual Reactor Trip 2 1 2 1,2 i
2 1 2 3(.). h“’, gl g
2. Power Range, Neutron Flux
a. High Setpoint 4 2 3 i, 2 2
b, Low Setpoint & 2 3 Lo P 2
3. Power Range, Neutron Flux, & 2 3 3, 2 2
High Positive Rate
4. Power Range, Neutron Flux, 4 2 3 1, 2 2
High Negative Rate i
5. Intermediate Range, Neutron Flux 2 1 2 e BRE- 3 l
6. Source Range, Neutren Flux |
a. Startup 2 1 2 gte) 4
b. Shutdown 2 1 2 S0 WS, e >
7. Overtemperature AT 4 2 3 v IR 6
8. Overpower AT 4 2 3 ST 6 o~
| | FE
L3
(a) When the Reactor Trip Breakers are closed and the Control Rod Drive System is capable of rod =
withdrawal . e -
s
(b) Below the P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpoint. s ;

{c) Below the P-6 (Intermediate Range Neutron Flux Interlock) Setpeint.
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TABLE T5.3.5-2A (Page Z of 6)

EM _INSTRUMEN

)
|
i
!
| MINIMUM
TOTAL Su. CHANNELS CHANNELS  APPLICABLE

FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE  MODES ACTION

9. Low Pressurizer Pressure 4 2 3 2 (3
| 10, High Pressurizer Pressure 3 2 2 SN 6
g 11. Pressurizer High Water Level 3 2 2 1 6
! 12. Reactor Coolant Flow Low 3/locp 2/1oop 2/loop 1 6
!
i 13. Turbine Trip
E a. Low AST 0il Pressure 3 2 2 1 6
i b. Turbine Stop Valve Closure 2 2 1 1 6
1 14. Lo-Lo Steam Generator 3/8G 2/8G in 278G in 1, 2 5
; Water Level any SG each 5G
| 15. Undervoltage on 4,16 kV Buses 2/bus 1/bus on 2 on one 1 11
; 11 and 12 (Unit 2: 21 and 22) both bus
| buses
i
II o~
| 83 E
| =
| S

o -
o

| i
E S
| ®




FUNCTIONAL UNIT
16. Loss of Reactor Coolant Pump
a. RCP Breaker Open

b. Underfriquency 4kV bus

REACTOR

TOTAL RO.
OF CHANNELS

RIP _SYST

TABLE TS5.3.5-2A (Page 3 of 6)

STRUMENTATION

CHANNELS
T0 TRIFP

1

1/bus on
both

MINIMUM
CHANNELS
OPERABLE

1/pump

2 on one
bus

APPLICABLE

MODES

buses

. Safety Injection iInput 1
from ESF

. Automatic Trip and Interlock Logic 1, 2
3is) au)' 5 (e}

. Reactor Trip Breakers : et
() ) ALY . 5lal

. Reactor Trip Bypass Breakers (d)

A3d

(a) When the Reuctor Trip Breakers are zlosed and the Control Rod Drive System is capable of rod
withdrawal.

{d) When the Reactor Trip Bypass Breakers are racked in and closed for bypassing a Reactor Trip Breaker
and the Control Rod System is capable of rod withdrawal.

(9 30 ¢ a'lng)
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TABLE 3.5-2A (Page 4 of 6}

Action Siate ts

With the number of OPERABLE channels ACTION 3: With the number of channels OPERABLE one
one less than the Total Number of less than the Total Number of Channels and
Channe |s, restore the inoperable channel with the THERMAL POWER level:

to OPERABLE status within 48 hours or be

in at least HOT SHUTDOWN within the next a. Below the P-6 (Intermeciate Range

6 hours. Neutren Flux Interlock) Setpoint,

restore the inoperable channel to
OPERABLE status prier to increasing

With the number of OPERABLE channels THERMAL, POWER above the P-6 Setpoint.
less than the Total Number of Channels

HOT STANDBY and/or POWER OPERATION may b. Above the P-6 (Intermediate Range
proceed provided the following Neutron Flux Interlock) Setpoint hut
conditions are satisfied: P10 ( '

a. The inoperable channel is placed in $HBRHhL-¥OU§RT—restore the inoperable

the tripped condition within 6 hours, channel to OPERABLE status prior to

b. The Minimum Channels OPERABLE
recuiremert is met; however, the
incperable channel may be bypassed

for up to & hours for surveillance ACTION 4: With the number of OPERABLE channels one
testing of other channels per less than the Total Number of Channels
Specification &.1; and suspend all operations involving positive

I

!

:

|

I

I

|

3

;

|

I

I

;

i

!

F

reactivity changes. I
¢. 1f THERMAL POWER is above 85% of

RATED THERMAL POWER, then determine !

i

|

3

I

:

|

k

i

i

TESTS. within the next hour open the reactor

trip breakers—and suspend-all
Gt lons dnvalvine pasisive

the core quadrant power balance in ACTION 5: With the number of OPERABLE channels
accordance with the requirements of one less than the Total er of L -
Specification 3.10.C 4. ; : : E; é

s ; , — =

d. One additional chanmel may be taken and 1 restere the innpetnble channel to &
cut of service for low power PHYSIZS OPFRABLE status within 48 hours or e
o
5
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ACTION 6:

ACTION 7:

ACTION 8:

TABLE 3.5-2A (Page 5 of 6)

Action Statements

With the number of OPERABLE channels
one less than the Total Number of
Channels, HOT STANDBY and/or POWER
OPERATION may proceed provided the
following conditions are satisfied:

a. The inoperable chammel is placed in
the tripped condition within 6 hours,
and

b. The Minimum Channels OPERABLE
requirement is met,; however, the
inoperable channel may be bypassed
for up to &4 hours for surveillance
testing of other channels per
Specification 4.1.

With the number of OPERABLE channels one
less than the Total Number of Channels,
restore the inoperable chammel to
OPERANLE status within & hours or be in
at least HOT SHUTDOWN within the next 6
hours however, one channel may be
bypassed for up to 8 hours for
surveillance testing per Specification
4.1 provided the other channel is
OPERABLE.

With the number of OPERABLE channels one
less than the Total Number of Channels
restore the inoperable channel to
OPERANLE status within 48 hours or open
the reactor trip breakers within the
next hour,

ACTION 9:

ACTION 10:

a. With one of the diverse trip features
{Undervoltage or Shunt Trip
Attachment) inoperable, restore it to
OPERABLE status within 48 hours or
declare the breaker inoperable and
apply the requirements of b below.
The breaker shall not be bypassed

while one of the diverse trip features

is inoperable, except for the time

required for performing maintenance
and testing to restore the diverse

trip feature to OPERABLE status.

b. With one of the Reactor Trip Breakers
otherwise inoperable, be in at least
HOT SHUTDOWN within & hours; however,
one Reactor Trip Breaker may be
bypassed for up to 4 hours for

surveillance testing per Specification

4.1, provided the other Reacter Trip
Breaker is OPERABLE.

With the Reactor Trip Bypass Breaker
inoperable, restore the Reacter Trip
Bypass Breaker to OPERABLE status
prior to using the Reactor Trip
Bypass Breaker to bypass a Reactor
Trip Breaker. 1If the Reacter Trip
Bypass Breaker is racked in and
closed for bypassing a Reactor Trip
Breaker and it becomes inoperable, be
in at least HOT SHUTDOWN within 6
hours. Restore the Bypass Breaker to
OPERABLE status within the next 48
hours or open the Bypass Breaker
within the following hour.

A3Y

(9 30 ¢ #%eq)
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ACTION 11:

ACTION 12:

ACTION 13:

ACTION 1l4:

ACTIOR 15:

ACTION 16:

ACTION 17:

ACTION 18:

omme i R e e <L

TABLE 3.5-24 (Page 6 of 6)
Action Stucements

Witk the number of OPERABLE chammels
iess than the Total Number of Channels,
POWEF OPERATION may proceed provided
the following conditiens are satisfied:

a. 'The inoperable channel(s) is placed

in the tripped condition within 6
hours, and

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel(s) may be
bypassed for up to 4 hours for
surveillance testing of other
channels per Specification 4.1,

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

ACTION 19:

o N B

NOT USED

AZd

(9 30 9 aldeyg)
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FUNCTIONAL UNIT
1. SAFETY INJECTION
a. Manual Initiation
b. High Containment Pressure
c. Steam Line Cemerater-lLow Steam
Pressure,; beep
d. Pressurizer Low Pressure

e, Automatic Actuation Logic
and Actustion Relays

2. CONTAINMENT SPRAY
a. Manmual Initiation

b. Hi-Hi Cortaimnment Pressure

¢. Automatic Actuation Logic and
Actuation Relays

(a) Trip function may be blocked in this MODE below a Reactor Coolant System Pressure of 2000 psig.

TABLE T§.3.5-2B (Page 1 of 9)

3/Leoop

2

3 channels
with 2
$ensors per
channel

L ]

2 in any
Loop

2

1 sensor
per
channel
in all 3
channels

1

2/Loop

2

1 szensor
per
channel
in all 3
channels

2

3, &4

3, 4

ACTION

23

24

24

24

20

23

21

20

ATY

( 30 1 99eq)
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TABLE TS.3.5-2B (Pag> 2 of 9)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

3. CONTAINMENT I50LATION
a. Safety Injection
b, Manual

¢. Automatic Actuation Logic and
Actuation Relays

4. CONTAINMENT VENTILATION ISOLATION
a. Safety Injection
b. Manual
¢. Manual Containment Spray
d. Manual Containment Isolation
e. High Radiation in Exhaust Air

f. Automatic Actuation Legic
and Actuation Relays

MINIMUM
TOTAL KO, CHANNELS  CHANNELS  APPLICABLE
OF CHANNELS TO _TRIP OPERABLE ~ MODES

See Fupctional Unil | above for all Safety Injection imitisting functions and requirements.

2 1 2 1, 2, 3, &

2 1 2 1, 2, 3, &

See Punetional Unit | sbove for all Safety Injection initiating functions and requirements.

2 1 2 (b)
See Punctional Unit 2e sbove for Manual Containment Spray requirements.
See Functional Unit 3b ahove for Manual Contamment Isoiation requirements.
2 1 2 (b)

2 1 2 (k)

(b) Whenever CONTAINMENT INTEGRITY is required and either of the contaimment purge systems are in

operation.

RN R R RRT Tee—y - SSRGS

23

20

22

22

22

AZd
qeg)
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TABLE TS.3.5-2B (Page 3 of 9)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
MINIMUM
TOTAL NO, CHANNELS CHANNELS APPLICARLE
FUNCTIONAL UNIT OF CHANNELS TO TRIP CPERABRLE MODES ACTION
5, STEAM LINE ISOLATION
_ a. Manual 1/Loop 1/Loop 1/Loop O S 27
' b. Hi-Hi Containment Pressure 3 2 2 s T Lot 24

€. Hi-Hi Steam Flow with Safety

Injection N

1. Hi-Hi Steam Flow 2/Loop 1 in any 1/Loop 1.2, 3 29
Loop

2. BSafety Injection See Functional Unit | above for all Safety Injection initiating functions and requirements

d. Hi Steam Flow and 2 of 4 Lo<ls

Lew-Tygeve with Safety

Injection:

1. Hi Steam Flow 2/Loop 1 in any 1/Loop i, 2, 3 29
Loop

2. ﬁ_&u’l‘m 4 2 3 1, 2, 3@ 2%

3. Safety Injection onal Unit | sbove for all Safety Injection mitiating functions and requirements.

o~ 3
2ve

&

(c) When either main steam isolation valve is open. e

o -

. (d) When reactor coolant system average temperature is greater than 520°F and either main steam isolation ;:
" valve is open. -
o=
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TABLE T5.3.5-2B (Page 4 of 9)

GIN . ACTUATION SYSTEM INS T
MINIMUM
IOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF _CHANNELS TO_TRIP OPERARLE  MODES ACTION

5. STEAM LINE ISOLATION {(continued)

e. Automatic Actuation Logic and 2 1 2 1; 2, 3= 25
Actuation Relays

6. FEEDWATER ISCLATION

a. Hi-Hi Steam Generator Level 3/8¢ 2/8G in 275G in (il 24
any SGC each SG
b. Safety Injectien See Funetional Unit ! above for all Safety Injection mitiating “unctions and requirements.

¢. Reactor Trip with 2 of &
Low Tw (Main Valves only):

1. Reactor Trip 2 1 2 i, 2 28
2. Low Tggave 4 2 3 1, 2 24
d. Automatic Actuation Legic 2 1 2 i, 2 28

and Actustion Relays

{c) When either main steam isclation valve is open.

i R e o i

AT

(6 30 v adeg)
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TABLE T§.3.5-2B (Page 5 of 9)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

AUXTLIARY FEZIDWATER

b.

Manual

Steam Geserator Low-Low
Water Level

Undervoltage on 4.16 kV Buses
11 and 1! (Unit 2: 21 and 22)
{Start Turbine Driven Pump
only)

Trip of Both Main Feedwater
Pumps

1. Turbine Driven
2. Motor Driven
Safety Injection

Automatic Actuation Legic
and Actuation Relays

MINIMUM

TOTAL NO CHANNELS  CHANNELS  APPLICABLE
OF CHANNELS TO_TRIP OPERABLE  MODES

2 2 p I, 2 26

2 2 2 1, 2 26
See Functional Uit 1 above for all Safety Injection initiating functions and requirements.

2 1 2 s 2, 3 3020

AZY

(& 30 ¢ a%eq)
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FUNCTIONAL UNIT

8. LOSS OF POWER

a. Degraded Voltage
4kV Safegiards Bus

b. Undervoltage
4kV Safeguards Bus

FEATURE A

TOTAL NO.
OF CHANNELS

4/Bus
(2/phase on
2 phases)

4 /Bus
(2/phase on
72 phases)

TABLE TS.3.5-2B (Page 6 of 9)
INSTRUMENTATION

ATION SY

CHANNELS

I0 IRIP

2/Bus
(1/phase
on 2
phases)

Z/Bus
(1/phase
on 2
phases)

INIMUM

CHANNELS
OFERAB

32 /Bus

32/Bus

APPLICABLE
MODES ACTION
i W 31, 32, 3329

Add

(6 30 9 af%»yq)
92-6 € 'S1L F1Evl
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ACTION 20:

ACTION 21:

ACTION 22:

[ABLE 3.5-2B (Page 7 of 9)
Action Statements

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channal to OPERABLE status within 6
hours or be in at least HOT SHUTDOWN
withia the next 6 hours and in COLD
SHUTDOWN within the following 30 hours;
however, one channel may be bypassed
for up to B hours for surveillance
testing per Specification 4.1, provided
the other channel is OPERABLE.

With the number of OPERABLE channels
less than the Total Number of Channels,
operation may proceed provided the
inoperable channel(s) is placed in the
tripped condition within 6 hours and
the Minimum Channels OPERABLE
requirement is met. One Fhe—inoperable
chann:14s} may be bypassed at a time
for us to & hours for surveillance
testing per Specification 4.1.

With the number of OPERARLE channels
less than the Total Number of Channels,
operation may continue provided the
containment pu.ge supply and exhaurt
valves are mainiained closed.

IR RSN RSN

ACTION 23:

ACTION 24:

e e L e S e o

With the number of OPERABLE channels
one lese than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 48
heurs or be in at least HOT SHUTDOWN
within the next & hours and in COLD
SHUTDOWN within the following 30 hours.

With the number of OPERABLE channels
one less than the Total Number of
Channels, operation in the applicable
MODE may proceed provided the following
conditions are satisfied:

a. The inoperable channel is placed in
the tripped condition within 6
hours, and,

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel may be bypassed
for up to 4 hours for surveillance
testing of other channels per
Specification 4.1.

AZY

(g 3o L °%ey)
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ACTION 25:

ACTION 26:

ACTION 27:

ACTION 28:

TABLE 3.5-2B (Page 8 of 9)

Action Statements

With tie number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 6
hours »r be in at least HOT SHUTDOWN
within the next & hours. Operation in
HOT SHITDOWN may proceed provided the
main steam isolation valves are closed,
if not, be in at least INTERMEDIATE
SHUTDOWR within the following 6 hours.
Howeve:r, one channel may be bypassed
for up te 8 hours for surveillance
testing per Specification 4.1, provided
the other channel is OPERABLE.

With the number of OPERABLE channels
one less than the Total Number of
Channe s, restore the inoperable
charme’ to OPERABLE status within 7248
hours or be in at least HOT SHUTDOWN
within 6 hours-—send—in-at-least
INTERMIDIATE SRUTROWN within the

fellow e bohours

With the number of OPERABLE channels
one lens than the Total Number of
Channe''s, restore the inoperable
channe. to OPERABLE status within 48
hours or be in at least HOT SHUTDOWN
within the next & hours and close the
associated valve.

With the number of OPERABLE channels
one less than the Total Number of

ACTION 29:

Channels, restore the inoperable
channel to OPERABLE status within 6
hours or be in at least HOT SHUTDOWN
within the next 6 hours. However, cne
channel may be bypassed for up to 8
hours for surveillance testing per
Specification 4.1, provided the other
channel is OPERABLE.

With the number of OPERABLE channels

less than the Total Number of Channels,

operation in the applicable MODE may
proceed provided the following
conditions are satisfied:

a. The inoperable channel(s) is placed
in the tripped condition within 6
hours, and,

b, The Minimum Channels OPERABLE
requirement is met; however, one
the-inoperable channel{o} may be
bypassed at a timé for up to 4
hours for surveillance testing of
other channels per Specification
4.1

A

(6 30 8 29eg)
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ACTION 30:

ACTION 31:

ACTION 32:

TABLE 3.5-2B {(Page 9 of 9)

Action Statements

With the number of OPERABLE channels
one leus t;hw the Total Number of
Channe' s, restore the inoperable
chanhe | to omm status within 72
hours or be tn at lesst HOT SHUTDOWN
within the next 6 hom:u and in at least

INTERMIDIATE SHUTDOWN within the
channe.. assed for up to 8
hours llance testing per
Specification 4.1, provided the other

channe  1ie OPERABLE.
With the number a mu»: c:m 218

ACTION 33:

ACTION 34

c. All of the channels asesociated with
the redundant 4kV Safeguards Bus
are opersble,

if the requirement- of ACTIONS 31 or 32
cannot be met within the time
specified, or aﬁ.th t:ht mnber Qf

Total Met" ""(‘jhm‘xs, m&m
assoclated diesel generator(s)
inoperable and take the ACTION required
by Specification 3.7.B.

With t‘he mt _of'mm efbmls

mmuﬁ Sm wlt‘hin thé
following 6 hours.

A3
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T8.3.10-1

3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Applicability

Applies to the limits on core fission power distribution and to the limits on
control rod operations.

Objective

To assure 1) core subcriticality after reactor trip, 2) acceptable core power
distributions during POWER OPERATION, and 3) limited potential reactivity
insertions caused by hypothetical control rod ejection.

Specification
A. Shutdown Margin

1. Reactor Coplant System Average Temperature > 200°F

The SHUTDOWN MARGIN shall be greater than or equal to the applicable

value shown in Figure TS.3.10-1 when in HOT-STARDBY-with Kgpr—adrlr
and-when—3ia-HOT SHUTDOWN and INTERMEDIATE SHUTDOWN.

2. Reactor Coplant System Average Temperature < 200°F

The SHUTDOWN MARGIN shall be greater than or equal to 1%Ak/k when in
COLD SHUTDOWN.

3. With the SHUTDOWN MARJIN less than the applicable limit specified in
3.10.A.1 or 3.10.A.2 above, within 15 minutes initiate boration to
restore SHUTDOWN MARGIN to within the applicable limit.

B. Power Distribution Limits

1. At all times, except during low power PHYSICS TESTING, measured hot
channel factors, F¥, and M., as defined below and in the bases, shall
meet the following limits:

RTP
F' x 1.03 x 1.05 = (F; / P) x K(Z)

ETP
Fu % 1.04 < Foy x {14 PFDH(1-P)]

where the following definitions apply:
RTP

- Fy 1is the Fy limit at RATED THERMAL POWER specified in the CORE
OPERATING LIMITS REPORT.

RTP
- Fuy is the Fy limit at RATED THERMAL POWER specified in the CORE

OPERATING LIMITS REPORT.

- PFDH is the Power Factor Multiplier for F',, specified in the CORE
OPERATING LIMITS REPORT.

- K(Z) is a normalized function that limits Fy(z) axially as specified in
the CORE OPERATING LIMITS REPORT.
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T75.3.10-2

Z is the core height location.

P is the fraction of RATED THERMAL POWER at which the core is
operating. In the F*; limit determination when P =0.50,
set P = 0,50,

t

- P or P is defined as the measured Fp or Fy respectively, with
the smallest margin or greatest excess of limit.

- 1.03 is the engineering hot channel factor, th. applied to the
measured F& to account for manufacturing tolerance.

- 1.05%5 is applied to the measured F'Q to account for measurement
uncertainty,

- 1.04 is applied to the measured F¥4 to account for measurement
uncertainty.

. Hot channel factors, F¥; and F¥,; . shall be measured and the target

flux difference determined, at equilibrium conditions according to
the following conditions, whichever occurs first:

(a) At least once per 31 effective full-power days in conjunction
with the target flux difference determination, or

{b) Upon reaching equilibrium conditions after exceeding the
reactor power at which target flux difference was last
determined, by 10% ur more of RATED THERMAL POWER.

F'Q (equil) shall meet the following limit for the middle axial 80%
of the core:

RTF
F*, (equil) x V(2Z) x 1.03 x 1.05 s (Fy / P) x K(2Z)

where V(Z) is specified in the CORE OPERATING LIMITS REPORT and
other terms are defined in 3.10.B.1 above.

(a) 1f either measured hot channel factor exceeds its limit
specified in 3.10.B.1, reduce reactor power and the high
neutron flux trip set-point by 1% for each percent that the
measured FY, or by the factor specified in the CORE
OPERATING LIMITS REPORT for each percent that the measured
F¥,y exceeds the 3.10.B.1 limit, Then follow 3.10.B.3(c).

(b) If the measured r'g (equil) exceeds the 3.10.B.Z limits but not
the 3.10.8.1 limit, take one of the following actions:

1. Within 43 hours place the reactor in an equilibrium

config cation for which Specification 3.10.B.2 is satisfied, or

2. Reduce reactor power and the high neutron flux trip
setpoint by 1% for each percent that the measured
g (equil) x 1.03 x 1.05 x V(Z) exceeds the limit.

R T ey
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4.1 OPER, 1ONAL SAFETY REVIEW

|
|
T§.4.1-1 l
|
|
|
I

bilit :
Applies to items directly related to safety limits and limiting conditions for :
operation.
Objectiv

To specify the minimum frequency and type of surveillance to be applied
to plant equipment and conditicens.

Specification

i

Al Calibration, testing, and checking of instrumentation channels and testing of '

logic channels shall be performed as specified in Tables TS.4.1-1A, 4.1-1B and l

4.1-1C. i

B Equipment tests shall be conducted as specified in Table TS.4.1-2A. t

:

. Sampling tests shall be conducted as specified in Table TS.4.1-2B. L
b. Whenever the plant condition is such that a system or comphnent is not

required to be OPERABLE the surveillance testing associated with that system
or component may be discontinued. Discontinued surveillance tests shall be
resumed less than one test interval before establishing plant conditions ;
requiring OPERABILITY of the associated sy:tem or corponent, unless such
testing is not practicable (i.e., nuclear power range calibration camnot be
done prior teo reaching POWER OPERATION) in which case the testing will be
resumed within 48 hours of attaining the plant condition which permits testing
to be accomplished.

e e R L



TABLE TS.4.1-1A (Page 1 of 5)

REACTOR TRIP SYSTEM INSTRUMENTATIO L Ul S
FUNCTIONAL RESPONSE MODES FOR WHICH
FUNCTIONAL UNIT CHECKE CALIBRATE TEST TEST SURVE
1. Manual Reactor Trip N.A. N.A. R4 H.A. 1, 2, 3W, 4 5
2. Power Range, Neutron Flux
a) Migh Setpoint S pt3. B Qns R 1, 2
M(G. 7
Q(7. 8)
R
b) Lew Setpoint S R(7 sAuun R 149 .2
3. Power Range, Neutron Flux, N.A. R Q R 1, 2
High Positive Rate
4. Power Range, Neutron Flux, N.A. R Q R 1, 2
High Negative Rate
5. Intermediate Range, S R s/ut™ R | L .
Neutron Flux
6, BSource Range, Neutron Flux
a. Startup S g s/utY R 23
b,  Shutdown S RN QUM R 3(1)' ;‘(H' (1)
7. Overtemperature AT s R Q R i, 2
8. Overpower AT s R Q R -

—— N e

AZY
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REACTOR

FUNCTIONAL UNIT

9

10.

ii

13

14.

15

Low Pressurizer Pressure
High Pressurizer Pressure
Pressurizer High Water Level
Reactor Coolarnt Flow Low
Turbine Trip

a. Low AST 0il Pressure

b. Turbine Stop Valve
Closure

lLo-Lo Steam Generator
Water Level

Undervoltage 4KV RCP Bus

TABLE 4. .1-1A (Page

2 of S)

P_SYSTEM INSTR
FUNCTIONAL
CHECK CALIBRATE TEST
5 R Q
S R Q
5 R Q
S R Q
N. R S/U“' 1)
N.A, R §/uts. 1D
S R Q
N.A. K Q

RESPONSE
TEST

N.

N

A

5.

TATION SURVEILLANCE REQUIREMENTS

MODES FOR WHICH
SURVE1L CE IS R R

AZY
(¢ 30 z 9%eyq)
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TABLE T8.4.1-1A (Page 3 of 5)
REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILIANCE REQUIREM

FUNCTIONAL RESPONSE MODES FOR WHICH
FURCTIONAL UNIT CHECK CALIBRATE TEST TEST SURVEILLANCE 1S5 REQUIRED

16. Loss of Reactor Ceolant Pump

a. RCP Breakeur Open N.A. R s/uts) N.A. 1
b. Underfrequency 4KV Bus N.A. R Q N.A. 1
17, Safety Injection Input N.A. N.A. R N.Z. i5..4
18. Automatic Trio» and Interlock N.A. N.A. N R 1, 2, 3 41 50
Logic
19. Reactor Trip 8reakers N.A. N.A. M8, 12y R 1, 2, 38 4 i)
20. Reactor Trip Bypass Breakers N.A. N.A, Miie R See Note (1&)

AN
(¢ 3o ¢ #3eq)
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TABLE &4 _.i-1A (Page 4 of 5)

TABLE NOTATIONS

FREQUENCY NOTATION

NOTATION FREQUENCY

Shift

Daily

Monthly

Quarterly

Prior to each reactor startup
Each Refuelirg Shutdown

Not applicable.

ZRNOXT®
>

»

TABLE NOTATION

(1)

(2)

(3)

(4)

(3)

When the Reactor Trip Breakers are (6)
closed and the Controcl Rod Drive System is
capable of rod withdrawal.

Below P-6 (Intermediate Range Neutron Flux
Interlock) Setpoint. (7)

Below P-10 (Low Setpoint Power Range Neutron

Flux Interlock) Setpoint, (8)
Prior to each startup following shutdown in

excess of two days if not done in previous 30 (9)
days.

Comparison of calorimetric to excore power
indication above 15% of RATED THERMAL POWER.
Adjust excore channel gains consistent with
calorimetric power if absolute difference is
greater than 2%,

Single point comparison of incore to excore
fer axial off-set above 15% of RATED THERMAL
POWER. Recalibrate if the absolute
difference is greate+ than 2%.

Neutron detectors may be excluded from
CHANNEL CALIBRATION.

Incore - Excore Calibration, above 75% of
RATED THERMAL POWER.

Each train shall be tested at least every
two menths on a STAGGERED TEST BASIS.

AZY

(g 30 » adeq)
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TABLE 4.1-14 (Page 5 of ©)

TABLE NOTATIONS Continued)
IABLE NOTATION (Centinued)
" (10) Quarterly surveillance in MODES 3, 4 and 5 {17) Prior to each startup if not dope previous
| shall alsos include verification that week
i permissives P-6 and P-10 are in their
' required state for existing plant conditions (18) Including quadrant power tilt moniter.
‘ by cobservation of the permissive annunciator
| window. {19) Not Used

% {(11) Setpoint verificatien is not appiicabie.

|

: (12) The Functional Test shall independently

| verify the OPERABILITY of the undervoltage
| and shunt trip sttachments of the Reactor
| Trip Breakers.
|

|

(13) The Functional Test shall independently
verify the OPERABILITY of the undervoltage
and shunt trip circuits for the Manual
Reactor Trip Function. The test shall also
verify the OPERABILITY of the Bypass Breaker
trip circuic(s).

R T ———

{14) Manually trip the undervoltage trip l
attachmert remotely (i.e., from the
protecticn system racks).

e i e L

{15) Automatic underveltage trip. 5;2 ‘
| (16) Whenever the Reactor Trip Bypass Breakers are '5 ~
t racked ir and cleosed for bypassing a Reactor v
, Trip Bresker and the Control Rod Drive System 3
: is capable of rod withdrawal. S 1
>

i




FUNCTIORAL RESPONSE MODES FOR WHICH
FUNCTIONAL UNIT CHECK CALIBRATE TEST IEST SURVEILLANCE 1S REQUIRED
1. SAFETY IRJECTION
a. Manmual Initiation N. N.A. R1203) Ly B 351N
b. High Centainment Pressure s R Q el
¢ Steam Line Cemerater-Low 8 B 0 1, 2, e
Steam-'ressuresloaep
d. Pressurizer Low Pressure s R Q 1, 2, 34
e. Automatic Actuation Logic N. N.A pisss 1, 2, 3, &
and Actuation Relavs
2. CONTAINMENT SPRAY
a, Manual Initiation N. N.A R I 350, SR
b. Hi-Hi Containment S R Q 1. 8; 3, A
Pressure
c. Automatic Actuation Logic N. N.A. M) 1, 2, 3, 4

AB 4,1-1B (Page 1 of 7)

ENCINEERED SAFETY FEATURE 10N SYSTEM INS TATION SURVEI ~

and Actuation Relays

Ay
(L 30 1 28ey)
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TABLE TS.4.1-1B (Page 2 of 7)

EERED SA FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE R

FUNCTIO UNIT

: &

CONTAINMENT ISCQLATION
a, Safety Injection

b. Manual

¢. Automatic Actuation Logic

and Actuation Relays

FUNCTIONAL RESPONSE MODES FOR WHICH

CHECK CALIBRATE IEST IEST SURVEILLANCE IS JIRE

See Functional Usit 1 above for all Safety Injection Surveillance Requirements
N.A N.A. R N.A. 1, 2, 3, &4

N.A. N.A. Mi223) N.A. i, 2. 3, 4

CONTAINMENT VENTILATION ISOLATION

a. Safety Injection
b. Manual
c¢. Manual Containment Spray

d, Manual Containment
Iselaticon

e, High Radiation in
Exhaust Air

f. Automatic Actuation Legic
and Actuation Relays

See Functions! Unit | ahove for all Safery Imection Surveillance Requirements
N.A. N.A. v N.A. See Note (263)
See Functional tiai 2a above for all Manual Containment Spray Surveillance Requirements

See Panctional Ualt 3h sbove for all Manual Containment Isolation Surveillance Requirements

piase) R M N.A. See Note (267)

N.A, N.A. Mi223) N.A. See Note (26%)

AZH
(L 30 g #8ey)
F1-1'%'SL 319VL




ENCINEERED SAFETY FEATURE ACTUATION SYS

FUNCTIONAL UNIT
5. STEAM LINE ISOLATION
a. Mamnual

b, Hi-Hi Containment
Fressure

¢. Hi-Hi Stsam Flow with
Safety Injection

1. Hi-Hi Steam Flow
2. Safety Injection

d. Hi Steam Flow and 2 of &4
Lo-lo 3ew-T,, with Safety
Injection
i. Hi Steam Flow
2. Lo-Lo Tygave

3. Safety Injection

e. Automatic Actuation Logic
and Actuation Relays

TABLE TS5.4.1-1B (Page 3 of 7)

INSTRUMENTATION SURVE1 CE_REQU s
FUNCTIONAL RESPONSE MODES FOR WHICH
CHECK CALIBRATE TEST TEST SURVEILLANCE IS REQUIRED

N.A. N.A R N.A 1, 2, 3@
5 R Q N.A 1, 2, 3%
S R Q N.A. 1, 2, 3
See Punetionei Unit 1 above for all Safety Injection Surveillance Requirements

§ R Q N.A, 1, 2, 3@
5 R Q N.A. 1, 2, 38
See Functional Unit 1 above for all Safety Injection Surveillance Requirements

N.A. N.A. MiZ22 N.A. 1, 2,

W == s NN NSNSV S

et |
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TABLE TS .4 .1-1B (Page 4 of 7)

6. FEEDWATER ISOLATION

a. Hi-Hi Steam CGenerator s R Q N.oA. 312
Level
b, Safety Injection See Punetional Unit | above for ail Safety Injection Surveillance Reguiremenis

¢. Reactor Trip with 2 of 4
Low T,,, (Main Valves

Only)

1. Reactor Trip N.A. N.A. R N.A, e 4

2. Low Teyghew s R Q N.A. 1, 2
d. Automatic Actuation Logic N.A. N.A. N2 N.A. 102

and Actuation Relays

AZY
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TABLE TS.4.1-1B (Page 5 of 7}

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL UNIT

7.

AUXILIARY FEEDWATER
. Manual

h. Steam Generator Low-Low
Water Level

¢. Undervoltage on 4.16 kV
Buses 11 and 12 (Unit 2:
21 and 22) (Start Turbine
Priven Pump only)

d. Trip of 3oth Main
Feedwater Pumps

1. Turbine Driven
2. Motor Driven
e. Safety Injection

f. Automatic Actuation Logic
and Actuation Relays

FUNCTICNAL RESPONSE MODES FOR WHICH

CHECK CALIBRATE TEST TEST SURVEILLANCE IS REQUIRED
N.A N.A R N.A 25 '3

§ R Q N.A i &y

N.A R R N.A

N.A, N.A. R N.A. 1, 2

N.A. N.A. R N.A. 1, 2

See Funictiona! Unit | sbove for all Safety Injection Surveillance Requirements

N.A. N.A. Maz3) N.A. b2y '3

Add
(L 30 ¢ adey)
91-1°% S1 FI4VL



ENGINEER AF

FUNCTIONAL UNIT

8. LOSS OF POWER

a.

Degraded Voltage
4kV Safeguards Bus

Undervolitage
4kV Safeguards Bus

v s

TABLE TS.4.1-1B (Page 6 of 7)
C

CHECK

N.A.

ION S

CALIBEATE

STR ATION SURVE c UIREMENTS
FUNCTIONAL RESPONSE MODES FOR WHICH
TEST TEST SURVEILLANCE 1S REQUIRED
M N.A B S TR
M N.A 1, 2, 3, 4 !
I

(L 30 9 9%eg)
g1-1'%°'SL FTEVL
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TASLE 4.1-1B (Page 7 of 7)
TABLE NOTATIONS

FREQUENCY NOTATION
NOTATION FREQUENCY
5 Shift
D Daily
M Monthly
Q Quarterly
R Each Refueling Shutdown
N.A. Not Applicable
TABLE NOTATION

(2031) One manual switch shall be tested at each
refueling on a STAGGERED TEST BASIS.

(212) Trip function may be blocked in this MODE
below a reactor coolant system pressure of
2000 psig.

(223) Each train shall be tested at least every two
months on a STAGGERED TEST BASIS.

(234) When either main steam isolation valve is
open.

(245) When reactor cooclant system average

temperature is greater than 520°F and either
main steam isolation valve is open.

(256) See Table 4.17-2%.

(268) Whenevnrr CONTAINMENT INTEGRITY is required
and either of the containment purge systems
are in operation,

(27)  Not Used

AZY
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FURCTIO UNI

10.

11.

12.

Control Rod Insertion Monitor

Analog Rod Position

Rod Position Deviation
Monitor

Rod Pesition Bank
Counters

Charging Flow

Residual Heat Removal

Pump Flow
Boric Acid Tank Level

Refueling Water Storage
Tank Level

Volume Control Tank Level

Annulus Pressure
{(Vacuum Breaker)

Autoc Load Sequencers

Boric Acid Make-up Flow
Channel

TABLE TS.4.1-1C (Page 1 of 4)

M

N.A.

N.A.

N.A.

N.A.

N.A.

FUNCTIONAL

TEST
S/U(*)
S/L(mz

S/U‘m)

N.A.

N.A.

N.A.

M(334)

N.A.

N.

>

RESPONSE
TEST
N.A.

A.

MODES FOR WHICH
SURVEILLANCE IS REQUIRED
R

1, 2, 3(“!). ,,mm' 5 (312)
1, 2

1.2, 3(3__&2) ,‘(m;' 5332)
(OO i

4 (378) ) 5(878) ' §(878)

1, 2,

1, 2;

i; 2;

3, 4

3, 4

3, 4

See Note (39%910)

i €,
1, «.

o~
o]
E‘E
3, &4 .
A
3, 4 AN
P
e
o
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TABLE TS.4.1-1C (Page 2 of 4)

MISCI OuUs 1IN T SURV. c UIREM ;

|

i

FUNCTIONAL  RESPONSE MODES FOR WHI1CH -

FUNCTIONAL UNIT CHECK CALIBRATE TEST TEST SURV CE_IS R |
13. Containment Sump A, B and C N.A. R R N.A. 1,.2,.3, &

Level

i

14. Accumuiator lLevel and S R R N.A. S (T oy ]

Pressure |

15. Tu*hine First Stage 5 R Q N.A. 1 [

Pressure ‘

|

16. Emergency Plan Radiation M R M N.A. Ly 23506y 5,8 ]

Instruments (%8 !

17. Seismic Monitors R R N.A. N.A. 1, 2, 3,4, 5, 6 i

18. Coolant Flow - RTD § R M N.A. 1, 2, 3'mM |

Bypass Flowmeter !

19. CRDM Cooling Shroud 5 N.A. R N.A. 1, 2, 38 48 SURS) i

20, Reactor Gap Exhaust Air S N.A. R N.A. s €23 & |

Temperature i

21. Post-Accident Monitoring " R N.A. N.A, 1, 2 E’%g !

Instruments é ~ i

(Table TS.3.15-1)/% |

~ |

22. Post-Accident Monitoring D R M N.A. 1, 2 Ae

Radiation Instruments Ew :

(Table TS.3.15-2) w
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TABLE TS.4.1-1C (Page 3 of 4)

e R e e [ O

C US SURV C 18] T
|
|
FUNCTIONAL  RESPONSE MODES FOR WHICH |
FUNCTIONAL UNIT CHECK  CALIBELTE TEST TEST SURVEILLANCE 15 REQUIRED :
23, Post-Accident Monitoring M R N.A. N.A. 1y 2 !
9 Reactor Vessel Level '
Instrumentation |
(Table T§.3.15-3) ]
24, Steam Exclusion Actuation W Y M N.A. 1528 3 l
25. Overpressure Mitigation N.A. R P N.A. 41388) 5
| 1
| 26. Auxiliary Feedwater N.A. R R N.A. 1, 2, 3 !
, Pump Suction Pressure ]
27. Auxiliary Feedwater N.A. R R N.A. 1,2,.3 l
Pump Discharge Pressure i
28, NaOH Caustic Stand Pipe W R M N.A. 1, 2, 3, 4 l
Level |
|
29. Hydrogen Monitors S Q M N.A. 1, 2 |
i 30 Containment Temperature M R N.A. N.A. 1, 2, 3, & i
p Monitors |
!
| 31. Turbine Overspeed N.A. R M N.A. 1 Egg
-- Protection Trip Channel o2 ’
' ® b 4
| w7
| Se
| L
B
R g 1 A5 &
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TABLE 4.1-1C (Page 4 of 4)

TABLE NOTATIONS

FREQUENCY NOTATION

NOTATION FREQUENCY
5 Shift
D Daily
W Weekly
M Monthly
Q Quarterly
s/U Prior to each startup
Y Yearly
R Each refueling shutdown
N.A. Not applicable

TABLE NOTATION

(301) Prior to each startup following shutdown in
excess of two days if not done in previous 30
days.

(312) When the reactor trip system breakers are
closed and the contrel rod drive system is
capable of rod withdrawal.

(323) Following rod motion in excess of six inches
when the computer is out of service.

(334) Transfer logic to Refueling Water Storage
Tank.

(3&&) When either main steam isolation valve is
open.

(356) Includes those instruments named in the
emergency procedure.

e e

(367) Except for containment hydrogen monitors
which are separately specified in this table.

(378) When RHR is in operation.

(388) When the reactor coolant system average
temperature is less than 210°F.

(3910)Whenever CONTAINMENT INTEGRITY is required.

AZY
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Table TS.4.1-2B l
(Page 1 of 2) |
|

TABLE TS.4.1-2B |

UENCIES FOR SAMPLIN 1s |
|
TEST — FREQUENCY ;
1. RCS Gross 5/week E
Activity Determination |
2. RCS Isotopic Analysis for DOSE 1/14 days (when at power) i
EQUIVALENT 1-131 Concentration :
3. RCS Radiochemistry E determination 1/6 months(1l) (when at power) |
|
4. RCS Isotopic Analysis for lodine a) Once per 4 hours, whenever
Including I-131, 1-133, and I-135 the specific activity ex-
ceeds 1.0 uCi/gram DOSE
EQUIVALENT 1-131 or 100/E
uCi/gram {at or above cold
shutdown), and
b) One sample between 2 and 6 j
hours following THERMAL
POWER change exceeding 15 !
percent of the RATED THERMAL :
POWER within a one hour )
period ( above hot shutdown) i
:
5. RCS Radirchemistry (2) Monthly |
i
6. RCS Tritium Activity Veekly E
!
7. RCS Chemistry (C1*,F*, 02) 5/Week i
8. RCS Boron Concentration’(3) 2/Veek (&) ;
E
9. RWST Beron Concentration Weekly :
N
10. Boric Acid Tanks Boron Concentration 2/Week E
11. Caustic Standpipe NaOH Concentration Monthly i
i
12. Accumulator Boron Concentration Monthly |
13. Spent Fuel Pit Boron Concentration Monthly/Weekly!7 (& |
:
|
f

* Required at all times.
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' Table TS.4.1-2B
l (Page 2 of 2)
| TABLE TS.4.1-28 |
| e i
i

TEST — FREQUENCY

J 14. Secondary Cooiant Gross Weekly
Beta-Gamma activity

15. Secondary Coolant Isotopic 1/6 months (5)
Analysis for DOSE EQUIVALENT
; 1-131 concentration

16. Secondary Coolant Chemistry

pH 5/week (6)

. pH Control Additive 5/week (6)

- Sodium 5/week (6)
Notes.

1. Sample to be taken after a minimum of 2 EFPD and 20 days of POWER
OPERATION have elapsed since reactor was last subcritical for 48 hours
or longer.

2. To determine activity of corrosion products having a half-life greater
than 30 minutes.

3. During REFUELING, the boron concentration shall be verified by chemical
analysis daily.

4, The maximum interval between analyses shall not exceed 5 days.

5. If activity of the samples is greater than 10% of the limit in
Specification 3.4.D, the frequency shall be once per month.

6. The maximum interval between analyses shall not exceed 3 days.
7. The minimum spent fuel pool boron concentration from Specification

3.8.B.1.b shall be verified by chemical analysis weekly while a spent fuel
cas® containing fuel is located in the spent fuel pool.

8. The spent fuel pool boron concentration shall be verified weekly, by
chemical analysis, to be within the limits of Specification 3.8.E.2.a when
fuel assemblies with a combination of burnup and initial enrichment in the
restricted range of Figure TS.3 .8-1 are stored in the spent fuel pool and
a spent fuel pool verification has not been performed since the last
movement of any fuel assembly in the spent fuel pool.
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B.2.3-2

I

Bases continued

The overpower and overtemperature protection setpeints include the effects of
fuel densification on core safety limits.

A loss of coolant flow incident can result from a mechanical or electrical
failure in one or more reactor coolant pumps, or from a fault in the power
supply to these pumps. I1f the reactor is at power at the time of the
incident, the immediate effect of loss of coolant flow is a rapid increase in
coolant temperature. This increase could result in departure from nucleate
boiling (DNB) with subsequent fuel damage if the reactor is not tripped
promptly. The following trip circuits provide the nucessary protection
against a loss of coolant flow incident:

a. Low reactor coolant flow
b. Low voltage on pump power supply bus

¢. Pump circuit breaker opening (low frequency on pump power supply bus opens
pump circuit breaker)

The low flow reactor trip protects the core against DNB in the event of either
a decreasing actual measured flow in the loops or a sudden loss of one or both
reactor coolant pumps. The set point specified is consistent with the value
used in the accident analysis (Reference 7). The low loop flow signal is
caused by a condition of less than 90% flow as measured by the loop flow
instrumentation.

The reactor coolant pump bus undervoltage trip is a direct reactor trip (not a
reacter coolant pump circuit breaker trip) which protects the core against DNB
in the event of a loss of power to the reactor coolant pumps. The set point
specified is consistent with the value used in the accident analysis
(Reference 7).

The reactor coolant pump breaker reactor trip is caused by the reactor coolant
pump breaker opening as actuated by either high current, low supply voltage or
low electrical fregquency, or by a manual control switch. The significant
feature of the reactor coolant pump breaker reactor trip is the frequency set
point, 258.2 cps, which assures a trip signal before the pump inertia is
reduced to an unacceptable value.

The high pressurizer water level reactor trip protects the pressurizer safety
valves against water relief. The specified set point allows adequate
operating instrument error (Reference 2) and transient level overshoot beyond
their trip setting so that the trip function prevents the water level from
reaching the safety valves.

The low-low steam generator water level reactor trip protects against loss of
feedwater flow accidents. The specified set point assures that there will be
sufficient water inventory in the steam generators at the time of trip to
allow for starting delays for the auxiliary feedwater system (Reference 8).

T——— N W5
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B.2.3-3

2.3 G SA TEM NGS, P v S
Bases continued

The specified reactor trips are blocked at low power where they are not
required for protection and would otherwise interfere with normal plant
operations, The prescribed set point above which these trips are unblocked
assures their availability in the power range where needed. The reactor trips
related to loss of one or both reactor coolant pumps are unblocked at
approximately 10% of RATED THERMAL POWER.

The other reactor trips specified in 2.3 .A.3. above provide additional
protection. The safety injection signal trips the reactor to decrease the
severity of the accident condition. The reactor is tripped when the turbine
generator trips above a power level equivalent to the load rejection capacity
of the steam dump valves. This reduces the severity of the loss-of-load
transient.

The positive power range rate trip provides protection against rapid flux
increases which are characteristic of rod ejection events from any power
level. Specifically, this trip compliments the power range nuclear flux high
and low trip to assure that the criteria are met for rod ejection from partial
power.

The negative power range rate trip provides protection against DNB for control
rod drop accidents. Most rod drop events will cause a sufficiently rapid
decrease in power to trip the reactor on the negative power range ' ate trip
signal. Any rod drop events which do not insert enough reactivity to cause a
trip are analyzed to ensure that the core does not experience DNB,
Administrative limits in Specification 3.10 require a power reduction if
design power distributicn limits are exceeded by a single misaligned or
dropped rod.

References

1., USAR, Section 14 4.1

2. USAR, Section 14.3

3. USAR, Section 14.5.1

4. USAR, Section 14 .4.1

5. USAR, Section 7.4.1.1, 7.2
6. USAR, Section 3.3.2

7. USAR, Section 14 .4 .8

8. USAR, Section 14.1.10
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B.3.5-1

3.5 INSTRUMENTATION SYSTEM
Bases

Instrumentation has been provided to sense accident conditions and to
initiate reactor trip and operation of the Engineered Safety Features
(Reference 1). The OPERABILITY of the Reactor Trip System and the
Engineered Safety System instrumentation and interlocks ensures that: (1)
the associated ACTION and/or reactor trip will be initiated when the
parameter monitored by each channel or combination thereof reaches its
setpoint, (2) the specified coincidence logic and sufficient redundancy is
maintained to permit a channel to be out of service for testing or
maintenance consistent with maintaining an appropriate level of
reliability of the Reactor Protection and Engineered Safety Features
instrumentation and, (3) sufficient system functions capability is
available from diverse parameters.

The CPERABILITY of these systems is required to provide the overall
reliability, redundancy and diversity assumed available in the facility
design for the protection and mitigation of accident and transient
conditions. The integrated operation of each of these systems is
consistent with the assumptions used in the safety analysis.

Specified surveillance and maintenance outage times have been determired
in accordance with WCAP-10271, "Evaluation of Surveillance Frequencies and
Out of Service Times for the Reactor Protection Instrumentation System",
and supplements to that report., Out of service times were determined
based on maintaining an appropriate level of reliability of the Reactor
Protection System and Engineered Safety Features instrumentation.

The evaluation of surveillance frequencies and out of service times for
the reactor protection and engineered safety feature instrumentation
described in WCAP-10271 included the allowance for testing in bypass. The
evaluation assumed that the average amount of time the channels within a
given trip function would be in bypass for testing was 4 hours.

Safety Injection

The Safety Injection System is actuated automatically to provide emergency
cooling and reduction of reactivity in the event of a loss-cf-coolant
accident or a steam line break accident.

Safety injection in response to a loss-of-coolant accident (LOCA) is
provided by a high containment pressure signal backed up by the low
pressurizer pr ssure signal. These conditions would accompany the
depressurization and coolant less during a LOCA.

Safety injection in response to a steam line break is provided directly by
a low steam line pressure signal, backed up by tht: low pressurizer
pressure signal and, in case of a break witl '~ ".ae containment, by the
high containment pressure signal.

The safety injection of highly borated water will offset the
temperature-induced reactivity adfiition that could otherwise result from
cooldown following a steam line break.
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3.5 INSTRUMENTATION SYSTEM |
Bases continued

Containment Spray

Containment sprays are alsc actuated by a high containment pressure signal
(Hi-Hi) to reduce containment pressure in the event of a loss-of-coclant
or steam line break accident inside the containment.

The containment sprays are actuated at a higher containment pressure
(approximately 50% of design containment pressure) than is safety
injection {10% of design). Since spurious actuation of ctontainment spray
is to be avoided, it is initiated on coincidence of high containment
pressure sensed by three sets of one-out-of-two containment pressure
signals provided for its actuation,

Containment Isolation

A containment isolation signal is initiated by any signal causing auto-
matic initiation of safety injection or may be initiated manually. The -
containment isclation system provides the means of isolating the various
pipes passing through the containment walls as required to prevent the :
release of radicactivity to the environment in the event of a loss-of-
coeclant accident.

Steam Line Isolation

L ——

In the event of a steam line break, the steam line stop valve of the
affected line is automatically isolated to prevent continuous, uncon-
trolled steam release from more than one steam generator. The steam lines
are i{sclated on high containment pressure (Hi-Hi) or high steam line flow
in coincidence with low T,, and safety injection or high steam flow
(Hi-Hi) in coincidence with safety injection, Adeguate protection is
afforded for breaks inside or outside the containment even when it is
assumed that the steam line check valves do not function properly.

Containment Ventilation Isolation

R

Valves in the containment purge and inservice purge systems sutomati-
cally close on receipt of a Safety Injection signal or a high radiation i
signal. Caseous and particulate monitors in the exhaust stream or a :
gaseous monitor in the exhaust stack provide the high radiation signal. i

Ventilatinn System Isolation
In the even . of a high energy line rupture outside of containment,

redundant is>lation dampers in certain ventilation ducts are closed
(Reference 4).
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Bases continued
Safeguards Bus Voltage

Relays are provided on buses 15, 16, 25, and 26 to detect loss of vol-
tage and degraded voltage (the voltage level at which safety related
equipment may not operate properly). On loss of voltage, the automatic
voltage restoring scheme is initiated immediately. When degraded vol-
tage is sensed, the voltage restoring scheme is initiated if acceptable
voltage is rot restored within a short time period. This time delay
prevents initiation of the voltage restoring scheme when large loads are
started and bus voltage momentarily dips below the degraded voltage
setpoint.

Auxiliary Feedwater System Actuation

The following signals automatically start the pumps and open the steam
admission control valve to the turbine driven pump of the affected unit:

Low-low water level in either steam generator

Trip of both main feedwater pumps

Safety Injection signal

Undervoltage on both 4.16 kV normal buses (turbine driven pump only)

£ w N

Manual contrel from both the control room and the Hot Shutdown Panel are
also available. The design provides assurance that water can be supplied
to the steam generators for decay heat removal when the normal feedwater
system is not available.

Underfrequency 4kV Bus

:
|
l
:
n
i
I
|
!
The underfrequency 4kV bus trip does not provide a direct reactor trip i
signal to the reactor protection system. A reactor coolant pump bus l
underfrequency signal from both buses provides a trip signal to both
reactor coolant pump breakers. Trip of the reactor coolant pump breakers i
results in a reactor trip. The underfrequency trip protects against :
postulated flow coastdown events. i
:

Limiting Instrument Setpoints

1. The high containment pressure limit is set at about 10% of the
maximum internal pressure. Initiation of Safety Injection protects
against loss of coolant (Reference 2) or steam line break accidents
as discussed in the safety analysis.

2. The Hi-Hi containment pressure limit is set at about 50% of the
maximum internal pressure feor initiation of containment spray and at
about 30% for initiation of steam line isolation. Initiation of
Containment Spray and Steam Line Isolation protects against large
Y sss of coolant (Reference 2) or steam line break accidents
(Reference 3) as discussed in the safety analysis.

3., The pressurizer low pressure limit is set substantially below system
operating pressure limits. However, it is sufficiently high to
protect against a loss of coolant accident as shown in the safety
analysis (Reference 2).
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Bases continued

Limiting Instrument Setpoints (continued)

4.

The steam line low pressure signal is lead/lag compensated and its
set-point is set well above the pressure expected in the event of a
large steam line break accident as shown in the safety analysis
(Reference 3).

The high steam line flow limit is set at approximately 20% of nominal
full-load flow at the no-load pressure and the high-high steam line
flow limit is set at approximately 120% of nominal full-load flow at
the full load pressure in order to protect against large steam break
accidents. The coincident low T,, setting limit for steam line
isolation initiation is set below its hot shutdown value. The safety
analysis shows that these settings provide protection in the event of
a large steam break (Reference 3).

Steam generator low-low water level and 4.16 kV Bus 11 and 12 (21 and
22 in Unit 2) low bus voltage provide initiation signals for the
Auxiliary Feedwater System. Selection of these setpoints is
discussed in the Bases of Section 2.3 of the Technical Specificarion.

High r:diation signals providing input to .he Containment Ventilation
Isolation circuitry are set in accordance with the Radiocactive
Effluent Technical Specifications. The setpoints are established to
prevent exceeding the limits of 10 CFR Part 20 at the SITE BOUNDARY.

The degraded voltage protection setpoint is 294 .8% and =96.2% of
nominal 41€0 V bus voltage. Testing and analysis have shown that all
safeguards loads will operate properly at or above the minimum
degraded voltage setpoint., The maximum degraded voltage setpoint is
chosen to prevent unnecessary actuation of the voltage restoring
scheme at the minimum expected grid voltage. The first degraded
voltage time delay of 8 £ 0.5 seconds has been shown by testing and
analysis to be long enough to allow for normal transients (i.e.,
motor starting and fault clearing). It is also longer than the time
required to start the safety injection pump at minimum voltage. The
second degraded voltage time delay is provided to allow the legraded
voltage condition to be corrected within a time frame which will not
cause damage to permanently connected Class lE loads,
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3.5 INSTRUMENTATION SYSTEM

Bases continued
Instrument Operating Conditions

During plant operations, the complete instrumentation systems will
normally be in service. Reactor safety is provided by the Reactor
Protection System, which automatically initiates appropriate action to
prevent exceeding established limits. Safety is not compromised, however,
by continuing operation with certain instrumentation channels out of
service since provisions were made for this in the plant design. This
specification outlines limiting conditions for operation necessary to
preserve the effectiveness of the Reactor Control and Protection System
when any one or more of the channels is out of service.

Almost all reactor protection chamnnels are supplied with sufficient
redundancy to provide the capability for CHANNEL CALIBRATION and test at
power. Exceptions are backup channels such as reactor coolant pump
breakers. The removal of one trip chamnnel on process control equipment is
accomplished by placing that channel bistable in a tripped mode; e.g., a
two-out-of -three circuit becomes a one-out-of-two circuit. The source and
intermediate range nuclear instrumentation system channels are not
intentionally placed in a tripped mode since these are one-out of-two
trips, and the trips are therefore bypassed during testing. Testing does
not trip the system unless a trip condition exists in a concurrent
channel .

References

1. USAR, Section 7.4.2
2. USAR, Section 14.6.1
3. USAR, Section 14.5.5
4 FSAR, Appendix 1




3.6 CONTAINMENT SYSTEM
Bases

Proper functioning of the Shield Building vent system is essential to the '
performance of the containment system. Therefore, except for reasonable
periods of maintenance outage for one redundant chain of equipment, the
system should be wholly in readiness whenever above 200°F., Proper
functioning of the auxiliary building special vent system and isolation of
the auxiliary building normal vent system are similarly necessary to
preclude possible unfiltered leakage through penetrations that enter the
special ventilation zone.

The auxiliary building special ventilation zone and its associated
ventilation system have been designed to serve as secondary containment
following a loss of coolant accident (Reference 2). Special care was
taken to design the access doors in the boundary and isclation valves in
normal ventilation systems so that AUXILIARY BUILDING SPECIAL VENTILATION
ZONE INTEGRITY can be intact during reactor operation. The zone can :
perform its accident function with openings if they can be closed within 6 ;
minutes, since the accident analysis assumed direct leakage of primary
containment atmosphere to the environs when the shield building is a*
positive pressure (6 minutes). As noted in Reference 2, part of the :
Shield Building is part of the Auxiliary Building Special Ventilation ;
Zone. The part of the Shield Building which is part of the Auxiliary |
Building Special Ventilation Zone is subject to the Technical
Specifications of the SHIELD BUILDING INTEGRITY and not those associated
with AUXILIARY BUILDING SPECIAL VENTILATION ZONE INTEGRITY.

The action statement which allows SHIELD BUILDING INTEGRITY to be lost fer
24 hours will allow for minor modifications to be made to the Shield
Building during power operations.

The COLD SHUTDOWN condition precludes any energy release or buildup of
containment pressurs ‘rom flashing of reactor coolanc in the event of a :
system break.

The shutdown margin for the COLD SHUTDOWN condition assures sub-criti-
cality with the vessel closed, even if the most reactive rod control
cluster assembly vere inadvertently withdrawn,

The 2 psig limit on internal pressure provides adequate margin between the
maximum internal pressure of 46 psig and the peak accident pressure ,
resulting from the postulated Design Basis Accident (Reference 1). :

The contaimment vessel is designed for 0.8 psi internal vacuum, the
occurrence of which will be prevented by redundant vacuum breaker systems.
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3.6 CONTAINMENT SYSTEM

Bases continued

The containment has a nil ductility transition temperature of O°F.
Specifying a minimum temperature of 30°F will provide adequate margin
above NDTT during power operation when containment is required.

The conservative calculation of off-site doses for the loss of coolant
accident (References 2, 4) is based on an initial shield building annulus
air temperature of 60°F and an initial containment vessel air temperature
of 104°F. The calculated period following LOCA for which the shield
building annulus pressure is positive, and the calculated off-site doses
are sensitive to this initial air temperature difference. The specified
44°F temperature difference is consistent with the LOCA accident analysis
(Reference 4).

The initial testing of inleakage into the shield building and the
auxiliary building special ventilation zone (ABSVZ) has resulted in
greater specified inleakage (Figure TS.4.4-1, change No. 1) and the
necessity to deenergize the turbine building exhaust fans in order to
achieve a negative pressure in the ABSVZ (TS.3.6.E.2). The staff's
conservative calculation of doses for these conditions indicated that
changing allowable containment leak rate from 0.5% to 0.25%/day would
offset the increased leakage (Reference 3),

High efficiency particulate absolute (HEPA) filters are installed before
the charcoal adsorbers to prevent clogging of the iodine adsorbers for all
emergency air treatment systems. The Charcoal adsorbers are installed to
reduce the potential release of radiociodine to the environment,

The operability of the equipment and systems required for the control of
hydrogen gas ensures that this equipment will be available to maintain the
hydrogen concentration within containment below its flammable limit during
post-LOCA conditions. Either recombiner unit is capable of controlling
the expected hydrogen generation associated with (1) zirconium-water
reactions, (2) radiolytic decomposition of water, and (3) corrosion of
metals within containment. These hydrogen control systems are consistent
with the recommendations of Regulatory Guide 1.7, "Control of Combustible
Gas Concentrations in Containment Following a LOCA", March 1971.

Air locks are provided with two doors, each of which is designed to seal
against the maximum containment pressure resulting from the limiting DBA.
Should an air lock become inoperable as a result of an inoperable air lock
door or an inoperable door interlock, power operation may continue
provided that at least one OPERABLE air lock door is closed. With an air
lock door inoperable, access through the closed or locked OPERABLE door
is only permitted for repair of inoperable air lock

equipment .
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Bases continued

OPERABILITY of air locks is required to ensure that CONTAINMENT INTEGRITY
maintained. Should an air lock become inoperable for reasons other than
an inoperable air lock door, the air lock leak tight integrity must be
restored within 24 hours or actions must be taken to place the unit in a
condition for which CONTAINMENT INTEGRITY is not required.

References

1 USAR, Section 5

2. USAR, Section 10.3.4 and FSAR Appendix G
3. Letter to NSP dated November 29, 1973

4, Letter to NSP dated September 16, 1974
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3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS
Bases

Throughout the 2.10 Technical Specifications, the terms "rod(s)" and
"RCCA(s)" are synonymous.

A. Shutdown Margin

A sufficient SHUTDOWN MARCIN ensures that: (1) the reacter can be made
subcritical from all operating conditions, (2) the reactivity transients
associated with postulated accident conditions are controllable within
acceptable limits, and (3) the reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the shutdown condition.

SHUTDOWN MARGIN requirements vary throughout core life as a function of
fuel depletion, reactor coolant system boron concentration and reactor
coolant average temperature. The most restrictive condition occurs at end
of life and is associated with a postulated steam line break accident and
resulting uncontrolled reactor coolant system cooldown. In the analysis
of this accident, a minimum SHUTDOWN MARGIN (shown in Figure TS.3,10-1 as
a function of eguilibrium hot full power boron concentration) is required
to control the reactivity transient. Accordingly, the SHUTDOWN MARGIN
requirements are based upon this limiting condition and are consistent
with plant safety analysis assumptions. With reactor coclant system
average temperature less than 200°F, the reactivity transients resulting
from a postulsted steam line break ceoldown are minimal and a 1% Ak/k
SHUTDOWN MARGIN provides adequate protection.

In POWER OPERATION and HOT STANDBY, with k., = 1, SHUTDOWN MARGIN is
ensured by complying with the rod insertion limitations in Specification
3.10.D.  In HOT-STANDBY-with—Kkeer<3d-0;—and—in-HOT SHUTDOWN, INTERMEDIATE
SHUTDOWN and COLD SHUTDOWN, the SHUTDOWN MARGIN requirements in
Specification 3.10.A are applicable to provide sufficient negative
reactivity to meet the assumptions of the safety analyses discussed above.
For REFUELING, the shutdown reactivity requirements are specified in Table
TS.1-1.

When in POWER OPERATION and HOT STANDBY, SHUTDOWN MARGIN is determined
assuminrg the fuel and moderator temperatures are at the nominal zero power
design temperature of 547°F.

With any rod cluster control assembly not capable of being fully inserted,
the reactivity worth of the rod cluster contrcl sssembly must be accounted
for in the determination of SHUTDOWN MARCGIN.

B. Power Distribution Control

The specifications of this section provide assurance of fuel integrity
during Condition 1 (Nermal Operations) and II (iIncidents of Moderate
frequency) events by: (a) maintaining the minimo DNBR in the core of
greater than or equal to 1.30 for Exxon fuel and 1.17 for Westinghouse
fuel during normal operation and in short term transients, and (b)
limiting the fission gas release, fuel pellet temperature and cladding
mechanical properties to within assumed design criteria. The ECCS
analysis was performed in accordance with SECY B3-472. One calculation at
the 95% probability level was performed as well as one calculation with
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3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Bases continued
B. Power Distribution Contrel (coutinued)

all the required features of 10 CFR Part 50, Appendix K. The 95%
probability level calculation used the peak linear heat generation rate
spocified in the CORE OPERATING LIMITS REPORT. The Appendix K calculation
used the peak linear heat generation rate specified in the CORE OPERATING
LIMITS REPORT for the Fy limit specified in tne CORE OPERATING LIMITS
REPORT. Maintaining 1) peaking factors below the Fy limit specified in
the CORE OPERATING LIMITS REPORT during all Condition I events and 2) the
peak linear heat generation rate below the value specified in the CORE
OPERATING LIMITS REPORT at the 95% probability level assures compliance
with the ECCS analysis.

During operation, the plant staff compares the measured hot channel
factors, F¥; and F', (described later) to the limits determined in the
transient and LOCA analyses. The terms on the right side of the equations
in Section 3.10.B.1 represent the analytical limits. Those terms on the
left side represent the measured hot channel factors corrected for
engineering, calculational, and measurement uncertainties.

F¥ is the measured Nu~lear Hot Channel Factor, defined as the maximum
local heat flux on the surfzre of a fuel rod divided by the average heat
flux in the core. Heat fluxes are derived from measured neutron fluxes
and fuel enrichment.

The K(Z) function specified in the CORE OPERATING LIMITS REPORT is a
normalized function that limits Fy axially. The K(Z) value is based on
large and small break LOCA analyses.

V(Z) ie an axially dependent function applied to the equilibrium measured
F*, to bound F¥;'s that could be measured at non-equilibrium conditions.
This function is based on power distributisn contrel analyses that
evaluated the effect of burnable poisons, .od position, axial effects, and
xenon worth.

F¥,, Engineering Heat Flux Hot Channel Factor, is defined as the allowance

on heat flux required for manufacturing tolerances. The engineering
factor allows for local variations in enrichment, pellet density and
diameter, surface area of the fuel rod and eccentricity of the gap between
pellet and clad. Combined statistically the net effect is a factor of
1.03 to be applied to fuel rod surface heat flux.

The 1.05 multiplier accounts for uncertainties associated with measurement
of the power distribution with the movable incore detectors and the use of
those measurements to establish the assembly local power distribution.

o (equil) is the measured limiting F'; obtained at equilibrium conditions
during target flux determination

5. Nuclear F “alpy Rise Hot Channel Factor, is defined as the ratio of
the integral jear power along the rod with the highest integrated
power to the ave.age rod pover.
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4.1 OPERATIONAL SAFETY REVIEW

Bases
CHANNEL CHECK

Failures such as blown instrument fuses, defective indicators, faulted
amplifiers which result in "upscale" or "downscale" indication can be
easily recognized by simple observation of the functioning of an
instrument or system. Furthermore, such failures are, in many cases,
revealed by alarm or annunciator action, and a check supplements this type
of built-in surveillance.

Based on experience in operation of both conventional and nuclear plant
systems, when the plant is in operation, the minimum checking frequencies
set forth are deemed adequate for reactor and steam system
instrumentation.

CHANNEL CALIBRATION

Calibration is performed to ensure the presentation and acquisirion of
accurate information.

The nuclear flux (linear level) chanmels daily calibration against a
thermal power calculation will account for errors induced by changing rod
patterns and core physics parameters.

Other channels are subject only to the "drift" errors induced within the
instrumentation itself and, consequently, can tolerate longer intervals
between calibration. Process system instrumentation errors induced by
drift can be expected to remain within acceptable tolerances if
recalibration is performed at intervals of each refueling shutdown.

Substantial calibration shifts within a channel (essentially a channel
failure) will be revealed duriny routine checking and testing procedures.

CHANNEL FUNCTIONAL TESTS

The specified surveillance intervals for the Reactor Protection and
Engineered Safety Features instrumentation have been determined in
accordance with WCAP-10271, "Evaluation of Surveillance Frequencies and
Dut of Service Times for the Reactor Protection Instrumentation System",
and supplements to that report. Surveillance intervals were determined
based on maintaining an appropriate level of reliability of the Reactor
Protection System and Engineered Safety Features instrumentation.

CHANNEL RESPONSE TESTS
Measurement of response times for protection channels sre performed to

assure response times within those assumed for accident analysis (USAR,
Section 14).
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