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REACTIVITY CONTROL SYSTEMS
3/4.1.3 MOVABLE CONTROL ASSEMBLIES
GROUP HEIGHT

LIMITING CONDITION FOR OPERATION

3.1.3.1  All shutdown and control rods shall be OPERABLE and positioned within + 12 steps*
of their group step counter demand position.

APPLICABILITY: MCDES 1** and 2**.
ACTION:

a.  With one or more rods inoperable due 1o being immovable as a result of excessive
friction or mechanical interference or known to be untrippable, deiermine within
one hour that the SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is
salisfiec and be in HOT STANDBY within 6 hours.

b.  With more than one rod inoperable due to causes other than those addressed by
ACTION "a" above or misaligned from the group siep counter demand position by
more than the above alignment requirements, determine within one hour that the
SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is satisfied and be in HOT
STANDBY within 6 hours.

c.  With a maximum of one rod inoperable due to causes other than those addressed by
ACTION "a" above or misaligned from the group step counter demand position by
more than the above alignment requirements, POWER OPERATION may continue
provided that within one hour, either:

1. The rod is restored to OPERABLE status within the above alignment
requirements, or

2. The rod is declared inoperable and the SHUTDOWN MARGIN requirement of
Specification 3.1.1.1 is satisfied. POWER OPERATION may then continue
provided that:

a) A reevaluation of each accident analysis fo Table 3.1-1 is performed
within § days. This reevaluation shall confirm that the previous
analyzed results of these accidents remain valid for the duration of
operation under these conditions, and

' For power levels below 50% of RATED THERMAL POWER, the position of each rod as
determined by its individual rod position indicator may be more than + 12 steps from its
group step counter demand position for a maximum of one hour in every 24. During this
hour, the indicated position of each rod may be no more than + 24 steps from its demarnd
position. The + 24 step/hour limit is not applicable when control rod position is known 1o
be greater than 12 steps from the rod group step counter demand position indication.

** See Special Test Exceptions 3.10.2 and 3.10.3.
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REACTIVITY CONTROL SYSTEMS

GROUP HEIGHT

LIMITING CONDITION FOR OPERATION (Continued)

b)

c)

The SHUTDOWN MARGIN requirement of Specification 3.4.1.1 is
determined at loast once per 12 hours, and

A power distributiori map is obtained from the movable incore detectors
and Fn(Z) and FAE, are verified to be within their limits within 72

hours, or

Either the THERMAL POWER level is reduced to s 75% of RATED
THERMAL POWER within one hour and within the next 4 hours the high
neutron flux trip setpoint is reduced to < 85% of RATED THERMAL
POWER, or

The remainder of the rods in the group with the inoperable rod are
aligned to within + 12 steps of the inoperable rod within the hour while
maintaining the thermal power, rod sequence, and insertion limits of
Specification 3.1.3.6 during subsequent operation.

SURVEILLANCE REQUIREMENTS
B e e e

4.1.3.1.1  The position of each rod shall be determined to be within the group demand limit by
verifying the individual rod positions at least once per 12 hours except during time intervals
when the Rod Position Deviation Monitor is inoperable, then verify the group positions at least

once per 4 hours.

4.1.3.1.2 Each rod not fully inserted in the core shall be determined to be OPERABLE by
movement of at least 10 steps in any one direction at least once per 31 days.
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REACTIVITY CONTROL SYSTEMS
POSITION INDICATOR CHANNELS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.3.2 The shutdown and control rod position indicating system shall be OPERABLE with:

a  Each individual rod position indicator channel, 1 per rod, accurate to within + 12
steps* of actual rod position, and

b. Each demand position indicator, 1 per group, accurate to within + 2 steps of
demand position, and

¢. The Automatic Rod Position Deviation Monitor with the alarm setpoint < 12 steps.

APPLICABILITY: MODES 1 and 2.
ACTION:

a With a maximum of one individual rod position indicator channel per group |
inoperable, either:

1. Determine the position of the non-indicating rod indirectly by the movable
incore detectors at least once per 8 hours and immediately after any motion of
the non-indicating rod which exceeds 24 steps in one direction since the last
determination of the rod's position as well as verily that the rod position '
requirements ot Specification 3.1.3.1 are satisfied, or

2. Reduce THERMAL POWER to < 50% of RATED THERMAL POWER within 8
hours and verify that the requirements of Specification 3.1.3.1 are satisfied. '

b.  With a maximum of one demand position indicator per bank inoperable, either:

1. Verify that all individual rod position indicators for the affected bank are l
OPERABLE and that the most withdrawn rod and the least withdrawn rod of the
bank are within a maximum of 12 steps of each other at least once per 8
hours, or
2. Reduce THERMAL POWER to < 50% of RATED THERMAL POWER within 8
hours and verify that the requirements of Specification 3.1.3.1 are satisfied. '
c. With the Automatic Rod Position Deviation Monitor inoperable, compare the
demand position indicators and the individual rod position indicator channels at

least once per 4 hours to ensure that rod position indication is within the above
tolerance requirements. The provisions of Specification 3.0.4 are not applicable.

*  Below 50% power each individual rod position indicator may be more than + 12 steps from
its group step counter demand position for a maximum of one hour in every 24. During
this hour, each individua! rod position indicator may be no more than + 24 steps from its
demand position. If either the one hour period or the + 24 step limit is exceeded,
immediately declare the individual rod position indicator channel inoperable.
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REACTIVITY CONTROL SYSTEMS
POSITION INDICATOR CHANNELS - OPERATING

SURVEILLANCE REQUIREMENTS
- T R T e

4.1.3.2.1 Each individual rod position indicator shall be determined to be OPERABLE by

a Performing a CHANNEL CHECK"* by intercomparison of each individual iod position
indicator and its corresponding demand position indicator at least once per 12
hours, and

b.  Performing a CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION at least once
per 18 months.

4.1.3.2.2 Each demand position indicator shall be determined to be OPERABLE by:

a  Performing a CHANNEL CHECK of the demand position indicators within a bank at
least once per 7 days, and

b. Performing a CHANNEL CHECK by an inteicomparison of the control bank
benchboard demand position indicators and the rod control system logic cabinet
bank overlap indicator or the rod position indicator cabinet P/A indicators, and
determining their agreement within + 2 steps, at least once per 92 days.

4.1.3.2.3 The Automatic Red Position Deviation Monitor shall be determined to be OPERABLE
by performing a functional test of the process computer alarm to demonstrate the process
computer remains capable of recognizing a deviation of 12 steps or more at least once per 7
days.

Below 50% power each individual rod position indicator may be more than + 12 steps from
its group step counter demand position for a maximum of one hour in every 24. During this
hour, each individual rod position indicator may be no more than + 24 steps from its demand
position. If either the one hour period or the + 24 step limit is exceeded, immediately
declare the individual rod position indicator channel inoperable. A scan frequency of
approximately once per minute, by either the plant computer or a data acquisition system,
is acceptable for determining the total time that a rod is position indicator has deviated more
than + 12 steps but no more than + 24. A rod position indicator which is found to be so
deviated is assumed to have been deviated for the entire scanning period. When the scanner
is unavailable to sum deviated time, the tolerance reverts to + 12 steps.
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REACTIVITY CONTROL SYSTEMS
POSITION INDICATOR CHANNELS - SHUTDOWN

UMITING CONDITION FOR OPERATION

3.1.3.3 The rod group step counter demand position indicator shall be OPERABLE and
accurate 1o within + 2 steps of the demand position from the logic cabinet for each shutdown or
control rod group not fully inserted.

APPLICABILITY: MODES 3*, 4* and 5°.
ACTION:

With less than the above required demand position indicators OPERABLE, open the reactor trip
system breakers within 15 minutes.

SURVEILLANCE REQUIREMENTS
T T e e T T e T T T e ST e S oI T s

4.1.3.3 Each of the above required demand position indicators shall be determined to be
OPERABLE by:

a  Performing a CHANNEL CHECK of the demand position indicators within a bank at
least once per 7 days, and

b. Performing a CHANNEL CHECK by an intercomparisor «‘ the control bank
benchboard demand position indicators and the rod controi system logic cabinet
bank overlap indicator or the rod position indicator cabinet P/A indicators, and
determining their agreement within + 2 steps, at least once per 92 days.

c. The provisions of Specification 4.0.4 are not applicable.

-

With the reactor trip system breakers in the closed position.
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[REACTIVITY CONTROL SYSTEMS
SHUTDOWN ROD INSERTION LIMIT

UMITING CONDITION FOR OPERATION

2.1.83.5 Al shutdown rods shall be fully withdrawn.
APPLICABILITY: MODES 1* and 2*#.
ACTION:

With a maximum of one shutdown rod not fully withdrawn, except for surveillance testing
pursuant to Specification 4.1.3.1.2, within one hour either:

a  Fully withdraw the rod, or

b. Declare the rod to be inoperable and apply Specification 3.1.3.1,

SURVEILLANCE REQUIREMENTS
R e N o SO =% 0 T g0 B Y, L T S e . S P G S T 2 W TR PN ST LS T 5 s iin e
4.1.3.6 Each shutdown rod shall be determined o be fully withdrawn:

a Within 15 minutes prior to initial control rod bank withdrawa! during an
approach to reactor criticality, and

b. Al least once per 12 hours thereafter.

-

See Special Test Exceptions 3.10.2 and 3.10.3.
# With Keff 2 1.0
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REACTIVITY CONTROL SYSTEMS
CONTROL ROD INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.6 The control banks shall be limited in physical insertion as shown in Figures 3.1-1
and 3.1

APPLICABILITY: MODES 1* and 2*#.
ACTION:

With the control banks inserted beyond the above insertion limits, except for surveillance
testing pursuant 1o Specification 4.1.3.1.2, either:

a Restore the control banks 1o within the insertion limits within two hours, or

b. Reduce THERMAL POWER within two hours to less than or equal to that fraction of
RATED THERMAL POWER which is allowed by the rod group step counter demand
position using the above figures, or

¢. Bein HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.6 The position of each control bank shall be determined to be within the insertion
limits at least once per 12 hours except during time intervals when the Rod Insertion Limit
Monitor is inoperable, then verify either the individual rod positions (indicated positions) or

the group step counter demand position of each rod group 1o be within the insertion limits at
least once per 4 hours.

-

See Special Test Exceptions 3.10.2 and 3.10.3.
# With Ketf 2 1.0
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REACTIVITY CONTROL SYSTEMS

BASES
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3412 BORATION SYSTEMS (Continued)
The limits on contained water volume and bornn concentration of the RWST also ensure a
pH value of between 8.5 and 11.0 for the solution recirculated within the containment after a

LOCA. This pH minimizes the evolution of iodine and minimizes the effect of chloride and caustic
stress corrosion on mechanical systems and components.

Al least one charging pump must remain operable at all times when the opposite unit is in
MODE 1, 2, 3, or 4. This is required to maintain the charging pump cross-connect system
operational.

¥4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section (1) ensure that acceptable power distribution limits are
maintained, (2) ensure that the minimum SHUTDOWN MARGIN is maintained, and (3) limit the
potential effects of rod misalignment on associated accident analyses. OPERABILITY of the
movable control assemblies is established by observing rod motion and determining that rods
are positioned within + 12 steps (indicated position) of the respective demand step counter
position. The OPERABILITY of the individual rod position indication system is established by
appropriate periodic CHANNEL CHECKS, CHANNEL FUNCTIONAL TESTS, and CHANNEL
CALIBRATIONS. OPERABILITY of the individual rod position indicators is required to determine
control rod position and thereby ensure compliance with the control rod alignment and insertion
limits. The OPERABLE condition for the individual rod position indicators is defined as being
capable of indicating rod position within + 12 steps of the associated demand position indicator.
For power levels below 50 percent of RATED THERMAL POWER, the specifications of this
section permit a maximum one hour in every 24 stabilization period (thermal "soak time") to
allow stabilization of known thermal drift in the individual rod position indicator channels
during which time the indicated rod position may vary from demand position indication by no
more than + 24 steps. This "1 in 24" feature is an upper limit on the frequency of thermal
soak allowances and is available both for a continuous one hour period or one consisting of
several discrete intervals. During this stabilization period, greater reliance is placed upon the
demand position indicators to determine rod position. In addition, the + 24 step/hour limit is
not applicable when the control rod position is known to be greater than 12 steps from the rod
group step couinter demand position indication. Above 50 percent of RATED THERMAL POWER,
rod motion is not expected to induce thermal transients of sufficient magnitude to exceed the
individual rod position indicator instrument accuracy of + 12 steps. Comparison of the demand
position indicators to the bank insertion limits with verification of rod position by the
individual rod position indicators (after thermal soak following rod motion below 50 percent of
RATED THERMAL POWER) is sufficient verification that the control rods are above the insertion
limits.
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REACTIVITY CONTROL SYSTEMS

BASES (Continued)
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The ACTION statements which permit limited variations from the basic requirements are
accompanied by additional restrictions which ensure that the original design criteria are met.
Misalignment of a roc requires measurement of peaking factors or a restriction in THERMAL
POWER; either of these restrictions provides assurance of fuel rod integrity during continued
operation. In addition, those accident analyses affected by a misaligned rod are reevaluated 10
confirm that the results remain valid during future operation.

Continuous monitoring of rod position with respect to insertion limits and rod deviation is
provided by the rod insertion limit monitor and rod position deviation monitor, respectively.
OPERABILITY of the rod position deviation monitor is verified by a functional test at least once
per 7 days and by comparison of the indicated positions versus the respective demand position
indicators at least once per 12 hours. If the rod position deviation monitor or the rod insertion
limit monitor is Iinoperable, the frequency of manual comparison of indicated rod (or bank)
position is increased to an interval of at least once per 4 hours.

The maximum rod drop time restriction is consistent with the assumed rod drop time used
in the accident analyses. Measurement with Ty 2 500°F and with all reactor coolant pumps

operating ensures that the measuvred drop times will be representative of insertion times
experienced during a reactor trip at operating conditions.
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3/4.10 SPECIAL TEST EXCEPTIONS

3/4.10.1 SHUTDOWN MARGINS

This special test exception provides that a minimum amount of control rod worth is
immediately available for reactivity control when tests are performed for conlrol rod worth
measurement. This special test exceplion is required 10 permit the periodic verification of the

actual versus predicted core reactivity condition occurring as a result of fuel burnup or fuel
cycling operations.

This special test exception permits individual control rods to be positioned outside of their
normal group heights and insertion limits during the performance of such PHYSICS TESTS as
those required 1o 1) measure contral rod worth and 2) determine the reactor stability index and
damping factor under xenon oscillation conditions.

24,103 PHYSICS TESTS

This special test exception permits PHYSICS TESTS to be performed at less than or equal to
5% of RATED THERMAL POWER and is required to verify the fundamenial nuclear
characteristics of the reactor core and rela‘ed instrumentation.

34,104 REACTOR COOLANT LOOPS

This special test exception permits reacior criticality under no flow conditions and is
required to perform certain startup and PHYSICS TESTS while at low THERMAL POWER levels.
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UMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION

© © W WO W OV
D N A W N -

RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION
All Water Levels
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REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

GROUP HEIGHT

LIMITING CONDITION FOR OPERATION

3.1.31

All shutdown and control rods shall be OPERABLE and positioned within + 12 sleps’

of their group step counter demand position.

APPLICABILITY: MODES 1** and 2**.

ACTION:

a

With one or more rods inoperable due 1o being immovable as a result of excessive
friction or mechanical interference or known 10 be untrippable, determine within
one hour that the SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is
satisfied and be in HOT STANDBY within 6 hours.

With more than one rod inoperabie due to causes other than those addressed by
ACTION "a" above or misaligned from the group step counter demand position by
more than the above alignment requirements, determine within one hour that the
SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is satisfied and be in HOT
STANDBY within 6 hours.

With a maximum of one rod inoperable due to causes other than those addressed by
ACTION "a" above or misaligned from the group step counter demand position by
more than the above alignment requirements, POWER OPERATION may continue
provided that within one hour, either:

1. The rod is restored to OPERABLE status within the above alignment
requirements, or

2. The rod is declared inoperable and the SHUTDOWN MARGIN requirement of
Specification 3.1.1.1 is satisfied. POWER OPERATION may then continue
provided that:

a) A reevaluation of each accident analysis of Table 3.1-1 is performed
within £ days. This reevaluation shall confirm that the previous
analyzed resultsd of these accidents remain valid for the duration of
operation under these conditions, and

*  For power levels below 50% of RATED THERMAL POWER, the position of each rod as
determined by its individual rod position indicator may be more than + 12 steps from its
group step counter demand position for a maximum one hour in every 24. During this
hour, the indicated position of each rod may be no more than + 24 steps from its demand
position. The + 24 step’hour limit is not applicable when control rod position is known to
be greater than 12 steps from the rod group step counter demand position indication.

** See Special Test Exceptions 3.10.2 and 3.10.3
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REACTIVITY CONTROL SYSTEMS
GROUP HEIGHT

LIMITING CONDITION FOR OPERATION (Continued)
L R B L s . B A e R B B S A A e e T St s T T S S ST T S oo s.
b) The SHUTDOWN MARGIN requirement of Specification 3.i.1.1 is
determined at least once per 12 houre, and

¢) A power distribution map is obtained from the movable incore detectors
and FQ(Z) and FA':‘ are verified 1o be within their limits within 72
hours,or

Either the THERMAL POWER level is reduced to < 75% of RATED
THERMAL POWER within one hour and within the next 4 hours the high
neutron flux trip setpoint is reduced 10 < 85% of RATED THERMAL
POWER, or

The remainder of the rods in the group with the inoperable rod are
aligned to within + 12 steps of the inoperable rod within the hour while
maintaining the thermal power, rod sequence, and insertion limits of
Specification 3.1.3.6 during subsequent operation.

SURVEILLANCE REQUIREMENTS
m

4.1.3.1.1  The position of each rod shall be determined to be within the group demand limit by
verifying the individual rod positions at least once per 12 hours except during time intervals

when the Rod Position Deviation Monitor is inoperable, then verify the group positions at least
once per 4 hours,

4.1.3.1.2 Each rod not fully inserted in the core shall be determined to be OPERABLE by
movement of at least 10 steps in any one direction at least once per 31 days.
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REACTIVITY CONTROL SYSTEMS
POSITION INDICATOR CHANNELS - OPERATING

LIMITING CONDITION FOR OPERATION
S B e e R T i e e e B,

3.1.3.2 The shutdown and control rod position indicating system shall be OPERABLE wih:

a.  Each individual rod position indicator channel, 1 per rod, accuraie to within + 12
steps* of actual rod position, and

b. Each demand position indicator, 1 per group, accurate 1o within + 2 steps of
demand position, and

¢.  The Automatic Rod Position Deviation Monitor with the alarm selpoint < 12 steps.

APPLICABILITY: MODES 1 and 2
ACTION:

a  With a maximum of one individual rod position indicator channel per group |
inoperable, either:

1. Determine the position of the non-indicating rod indirectly by the movable
incore detectors at least once per 8 hours and immediately after any motion of
the non-indicating rod which exceeds 24 steps in one direction since the last
determination of the rod's position as well as ventfy that the rod position
requirements of Specification 3.1.3.1 are satisfied, or l

2. Reduce THERMAL POWER 10 < 50% of RATED THERMAL POWER within 8
hours and verify that the requirements of Specification 3.1.3.1 are satisfied.

b.  With a maximum of one demand position indicator per bank inoperable, either:

1. Verify that all individual rod position indicators for the affected bank are l
OPERABLE and that the most withdrawn rod and the least withdrawn rod of the
bank are within a maximum of 12 steps of each other at least once per 8
hours, or

2. Reduce THERMAL POWER 10 < 50% of RATED THERMAL POWER within 8 hour
and verify that the requirements of Specification 3.1.3.1 are satisfied. '

c.  With the Automatic Rod Position Deviation Monitor inoperable, compare the
demand position indicators and the individual rod position indicator channels at
least once per 4 hours to ensure that rod position indication is within the above
lolerance requirements. The provisions of Specification 3.0.4 are not applicable.

Below 50% power eacl. individual rod position indicator may be more than + 12 steps from
its group step counter demand position for a maximum of one hour in every 24. During this
hour, each individual rod position indicator may be no more than + 24 steps from its demand
position. If either the one hour period or the + 24 step limit is exceeded, immediately
declare the individual rod position indicator channel inoperable.
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REACTIVITY CONTRCL SYSTEMS
POSITION INDICATOR CHANNELS - OPERATING

SURVEILLANCE REGUIREMENTS

4.1 3.2.1 Each individual rod position indicator shall be determined to be OPERABLE by:

a  Performing a CHANNEL CHECK"* by intercomparison of each individual rod position
indicator and its corresponding demand position indicator at least once per 12
hours, and

b. Performing a CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION at least once
per 18 months.

4.1.3.2.2 Each demand position indicator shall be determined to be OPERABLE by:

a  Performing a CHANNEL CHECK of the demanrd position indicators within a bank at
least once per 7 days, and

b. Peiforming a CHANNEL CHECK by an intercomparison of the control bank
benchboard demand position indicators and the rod control system logic caoinet
bank overlap indicator or the rod position indicator cabinet P/A indicators, and
determining their agreement within + 2 steps, at least once per 92 days.

4.1.3.2.3 The Automatic Rod Position Deviation Monitor shall be determined 1o be OPERABLE
by performing a functional test of the process computer alarm to demonsirate the process
computer remains capable of recognizing a deviation of 12 steps or more at least once per 7
days.

Below 50% power each individual rod position indicator may be more than + 12 steps from
its group step counter demand positicn for a maximum of one hour in every 24, During this
hour, each individual rod position indicator may be no more than + 24 steps from its demand
position. If either the one hour period or the + 24 step .imit is exceeded, immediately
declare the individual rod position indicator channel inoperable. A scan frequency of
approximately once per minute, by either the plant computer or a data acquisition system,
is acceptabie for determining the total time that a rod position indicator has deviated more
than + 12 steps but no more than + 24. A rod position indicator which is found to be so
deviated is assumed to have been deviated for the entire scanning period. When the scanner
is unavailable to sum deviated time, the tolerance reverts 10 + 12 steps.
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REACTIVITY CONTROL SYSTEMS

POSITION INDICATOR CHANNELS - SHUTDOWN

LIMITING CONDITION FOR OPERATION
R R B R R B . S S T 5 . e e s ol T RSt S SR S TS S S STy o

3.1.3.3 The rod group step counter demand position indicator shall be OPERABLE and
accurate 1o within + 2 steps of the demand position from the logic cabinet for each shutdown or
control rod group not fuliy inserted.

APPLICABILITY: MODES 3*, 4* and 5*.
ACTION:

With less than the above required demand position indicators OPERABLE, open the reactor trip
system broakers within 15 minutes

SURVEILANCE REQUIREMENTS
R T e e S —

4.1.3.3 Each of the above required demand position indicators shall be determined to be
OPERABLE by:

a Performing a CHANNEL CHECK of the demand position incicators within a bank at
least once per 7 days, and

b. Performing a CHANNEL CHECK by an intercomparison of the control bank
benchboard demand position indicators and the rod control system logic cabinet
bank overlap indicator or the rod position indicator cabinet P/A indicators, and
determining their agreement within + 2 sleps, at least once per 92 days.

¢.  The provisions of Specification 4.0.4 are not applicable.

' With the reactor trip system breakers in the closed position.
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REACTIVITY CONTROL SYSTEMS
SHUTDOWN ROD INSERTION LIMIT

UMITING CONDITION FOR OPERATION

3.1.3.5 All shutdown rods shall be fully withdrawn.
APPLICABILITY: MODES 1* and 2°#.
ACTION:

With a maximum of one shutdown rod not fully withdrawn, except for surveillance testing
pursuant to Specification 4.1.3.1.2, within one hour either:

a  Fully withdraw the rod, or

b. Declare the rod to be inoperable and apply Specification 3.1.3.1.

SURVEILLANCE REQUIREMENTS

4.1.3.5 Each shutdown rod shall be determined to be fully withdrawn:

a Within 15 minutes prior to initial control rod bank withdrawal during an
approach to reactor criticality, and

b. At least once per 12 hours thereafter.

* See Special Test Exceptions 3.10.2 and 3.10.3.
# With Keff 2 1.0
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REACTIVITY CONTROL SYSTEMS

CONTROL ROD INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.6 The control banks shall be limited in physical insertion as shown in Figures 3.1-1
o0 1.2,

APPLICABILITY: MODES 1* and 2*#.
ACTION:

With the control banks inserted beyond the above insertion limits, except for surveillance
testing pursuant to Specification 4.1.3.1.2, either:

a Restore the control banks to within the insertion limits within two hours, or

b. Reduce THERMAL POWER within two hours to less than or equal 1o that fraction of
RATED THERMAL POWER which is allowed by the rod group step position counter
demand using the above figures, or

¢c. Bein HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.6 The position of each control bank shall be determined to be within the insertion
limits at least once per 12 hours except during time intervals when the Rod Insertion Limit
Monitor is inoperable, then verify either the individual rod positions (indicated positions) or
the group step counter demand position of each rod group to be within the insertion limits at
least once per 4 hours.

* See Special Test Exceptions 3.10.2 and 3.10.3.
# With Keff 2 1.0
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REACTIVITY CONTROL SYSTEMS

BASES
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3/4.1.2 BORATION SYSTEMS (Continyed)

The contained water volume limits include allowance for water not available because of
discharge line location and other physical characteristics. The OPERABILITY of one boron
injection system during REFUELING insures that this system is available for reactivity control
while in MODE 6.

The limits on contained water volume and boron concentration of the RWST also ensure a
pH value of between 8.5 and 11.0 for the solution recirculated within the containment after a
LOCA. This pH minimizes the evolution of iodine and minimizes the effect of chloride and caustic
stress corrosion on mechanical systems and components.

At least one charging pump must remain operable at all times when the opposite unit ig in
MODE 1, 2, 3, or 4. This is required 10 maintain the charging pump cross-connect system
operational.

¥4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section (1) ensure that acceptable power distribution limits are
maintained, (2) ensure that the minimum SHUTDOWN MARGIN is maintained, and (3) limit the
potential effects of rod misalignment on associated accident analyses. OPERABILITY of the
movable control assemblies is established by observing rod motion and determining that rods
are positioned within + 12 ste; . (indicated posiion) of the respective demand step counter
position. The OPERABILITY of the individual rod position indication system is established by
appropriate periodic CHANNEL CHECKS, CHANNEL FUNCTIONAL TESTS, and CHANNEL
CALIBRATIONS. OPERABILITY of the individual rod position indicators is required to determine
control rod position and thereby ensure compliance with the control rod alignment and insertion
limits. The OPERABLE condition for the individual rod position indicators is defined as being
capable of indicating rod position within + 12 steps of the associated demand position indicator.
For power levels below 50 percent of RATED THERMAL POWER, the specifications of this
section permit a maximum one hour stabilization in every 24 period (thermal "soak time") to
allow stabilization of known thermal drift in the individual rod position indicator channels
during which time the indicated rod position may vary from demand position indication by no
more than + 24 steps. This "1 in 24" featur: is an upper limit on the frequency of thermal
soak allowances and is available both for a continuous one hour period or one consisting of
several discrete intervals. During this stabilization period, greater reliance is placed upon the
demand position indicators to determine rod position. In addition, the + 24 step/hour limit is
not applicable when the control rod position is known to be greater than 12 steps from the rod
group step counter demand position indication. Above 50 percent of RATED THERMAL POWER,
rod motion is not expected to induce thermal transients of sufficient magnitude to exceed the
individual rod position indicator instrument accuracy of + 12 steps. Comparison of the demand
position indicators to the bank insertion limits with verification of rod position by the
individual rod position indicators (after thermal soak following rod motion below 50 percent of
RATED THERMAL POWER) is sufficient verification that the control rods are above the insertion
limits.
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REACTIVITY CONTROL SYSTEMS

BASES (Continued)

The ACTION staiements which perm ' limited variations from the basic requirements are
accompanied by additional restrictions which ensure that the original design criteria are met.
Misalignment of a rod requires measurement of peaking factors or a restriction in THERMAL
POWER; either of these restrictions provides assurance of fuel rod integrity during continued
operation. In addition, those accident analyses affected by & misaligned rod are reevaluated 10
confirm that the results remain valid during future operation.

Continuous monitoring of rod position with respect to insertion limits and rod deviation is
provided by the rod insertion limit monitor and rod position deviation monitor, respectively.
OPERABILITY of the rod position deviation monitor is verified by a functional test at least once
per 7 days and by comparison of the indicated positions versus the respective demand position
indicators at least once per 12 hours. If the rod position Jeviation monitor or the rod insertion
limit monitor is inoperable, the frequency of manual comparison of indicated rod (or bank)
position is increased 1o an interval of at least once per 4 huurs.

The maximum rod drop time restriction is consistent with the assumed rod drop time used
in the accident analyses. Measurement with Tavg 2 500°F and with all reactor coolant pumps

operating ensures that the measured drop times will be representative of insertion times
experienced during a reactor trip at operating conditions.
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3410 SPECIAL TEST EXCEPTIONS

34,101 SHUTDOWN MARGINS

This specia' test exception provides tha! a minimum amount of control rod worth is
immed.ately avaliable for reactivity control when tests are peiformed for control rod worth
measurement. Thw special 1es! exception is required to permit the perindic verification of the
actual versus predicted core reactivity condition occurring as a result O foel burnup o fuel
cycling operations.

This special test exception perm'ts individual control rods 10 be positioned outside of thelr
normal group heights and insertion limits during the performance of such PHYSICS TESTR as
those required 10 1) measure control rod worth and 2) determine the reactor stabllity index and
damping factor under xenon oscillation conditions.

24,103 PHYSICS TESTS
Thig spacial test exception permits PHYSICS TESTS 1o be performed at less than or equal 10

§% of RATED THERMAL POWER and is required to verily the fundamental nuclear
characteristics of the reactor core and related instrumentation.

44,104 REACTOR COQLANT LOOPS

This special test exception permits reactor criticality under no flow conditixis and Is
1aquired 10 perform certain startup and PHYSICS TESTS whiie at low THERMAL ®*WER levels,
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Discussion of Proposed Change
North Anna Units 1 and 2

Virginia Electric and Power Company



Background and introduction

Several Westinghouse designed plants have experienced difricuilties with calibration
and accuracy of the Individual Rod Position Indication (IRPI) system. The system
consiste of a set of linear variable transformers formed from primary and secondary
colls alternately stacked on cylindrical stainless steel tubes. An extension shaft from
the rod drive mechanism exiends up into the tube and serves as a variable core for the
transformer. Thus, with a constant a.c. source applied to ihe primary side, movement
of the rod drive extension shaft changes the primary to secondary coupling of the
transformer and produces a secondary voltage that is directly related to rod position.

There are two basic problems relating to the calibration of these instruments. First, the
instrumentation readout design is based on the assumption that secondary output
voltage is a linear function of rod position. In fact, the steady-state calibration curve is
an arc-shaped or even an S-shaped curve. For many rods, at a given steady-state
condition, the Zero and Span adjustments can be used to fit the calibration curve 10
within the specified 12 step tolerance, but this is not true for all rods for all plants.

The second problem is that the instrument response is highly temperature sensitive,
and there is a transient (nonequilibrium) temperature response associated not only
with RCS temperature changes but also with rod motion. On most plants the RPI for
each individual rod is calibrated at hot-operating temperatures at beginning of cycle
As the reactor is cooled down to enter modes 3, 4, and 5 (hot, intermediate, and cold

shutdown), the hot calibration curve becomes inaccurate and may be off by as much
as 60 steps (over one-quarter of the core height)

The transient thermal response problem has been characterized as an "overshoot" for
most plants. In other words, if a roa (s withdrawn, the IRP] channel wil! show greater
withdrawal than actual for a period of ime, then as the system returns to thermal
equilibriurn, the indication will settie back to (he "true" calibratea value. Similarly, if the
rod is inserted, the IRPI channel will initially indicate a greater insertion than actual
Reference 2 indicates that the transient indication error is as high as 25 steps for some
plants and tends 10 be worse in the top half of the core (i.e., near the fully withdrawn
position). The thermal "soak time," or the time for the IRP| channel to reach equilibrium
following rod motion is reported to range between 20 anc 45 minutes.

North Anna is one of the Westinghouse designed plants which have experienced
difficulties with calibration and accuracy of the IRP| system. As a result of these
difficulties, Virginia Electric and Power Company is proposing a set of changes 1o the
Technical Specifications for North Anna Units 1 and 2 which shift the emphasis from
the IRPI system to the demand position indication system (step counters) for providing
detailed rod position information during the shutdown modes (modes 3-5) and during
startup and shutdown operations. For situations where it is important to have
independent verification that control and shutdown rods are moving upon demand, the
IRPI system will still be available 10 provide this function



General Discussion of the Proposed Changes

During plant shutdown modes where the reactor trip syst,m breakers are closed, the
IRPI operability requirements have been replaced with operability requirements for a
group step counter demand position indicator for eac’: rod group not fully inserted in
the core.

While the IRPI system was on?imny not intende to be used in the shutdown modes,
many plants have a specification requiring IRFi indication during these modes as an
intendec means of providing added confidznce to the shutdown reactivity margin
calculations. The reality of the situation is tr.at, due 1o the calibration problems, it is not
possible 1o use the system accurately in trese modes and therefore the use of the IRF|
system may create more problems than it solves. The Technical Specifications require
a minimum of 1.77% shutdown reacvity margin in modes 3-5, 1% of which must
always be inserted in the core (i.e., h.eff < 0.99). Station administrative procedures for
determining the required shutdo'wn boron concentrations in these modes include
conservative allowances for calrulation and measurement uncertainties. In addition,
the demand position indicatore. have been highly reliable, not only at North Anna but
throughout the industry, end are demonstrably the most accurate means of
determining bank position.

This high level of reliab'ity combined with the requirement that keff < 0.99 in modes 3,
4, and 5 providen adsquate protection against inadvertent criticality in these modes.
As a result, the IRP' system is not needed to guarantee subcriticality and/or shutdown
margin in these modes, and use of the system could in fact be counterproductive to
this end. There'ore, consistent with the NRC Staff's SER of Reference 1, we propose
the elimination of IRPI operability requirements for modes 3, 4, and 5.

The seconv proposed change, applicable in modes 1 and 2, is the incorporation of a
one-heur “soak time" below 50% rated thermal power. For one hour in every twenty-
four be'ow 50% rated thermal power, the IRPI channel tolerance widens from 412
steps 0 124 steps. During this hour, the demand position indicator will be considered
the orimary indicator of rod position, with the IRPI channel displaying general
inferination regarding rod motion (i.e., the IRPI channel will be used to verify that rods
“r@ moving in or out on demand, but will not pe relied on for precise position
indication). We believe this proposal is sound from a safety standpoint based on the
following considerations:

a. A potentially misaligned rod that goes undetected for as much as an hour does
not pose an unacceptable risk. We analyze the impact of statically misaligned
rods on the core power distribution throughout core life for each reload core and
demonstrate that the Condition Il DNB limits are met for power levels up to and
including hot full power. The proposed one-hour relaxation is limited and would
only apply at low power (below 50% full power). The probability of experiencing
a limiting Condition i event (i.e., uncontrolied rod withdrawal) during the one-
hour interval is insignificant (of the order of 10 *6).

b.  As discussed previously, the control rod drive system and the demand position
indication system have been historically demonstrated 1o be highly reliable. In



view of the history of performance problems associated with the IRP| system, the
step counters are in fact demonstrably the most reliable means of determining rod
position, particularly, during the first hour following rod motion

There are adequate methods available for periodic testing of the reliability of the
step counters as indicators of actual rod bank position. Details of the proposed
surveillance program are discussed later in this evaluation

Detailed Discussion of the Proposed Changes

This section presents a detailed discussion and evaluation of the proposed Technical
Specification changes presented in Attachments 1 and 2. Unless otherwise specified,

these changes are applicable t0 both the Unit 1 and the Unit 2 Technical
Specifications

3.1.3.1 Group Height: Limiting Condition for Operation

in the Unit 1 Technical Specifications, remove the term “full length" from the rod
description because all shutdown and control rods are full length rods; i.e., parn-length
rods are no longer used in the core designs. The term has already been removed
from the Unit 2 Specifications. Also, the phrase "which are inserted in the core" has
been removed from both Unit 1 and 2 Technical Specifications because the phrase
rererred 10 the use of "pan-length” rods. Elimination of these phrases is an editorial
change which removes unnecessary ambiguity from the specification

The parenthetical term “(indicated position)" following the rod position alignment
tolerance in the LCO is removed thereby redirecting the emphasis of this specification
toward actual rod position. In addition, the action statements have been reworded 10
emphasize actual rod position rather than the indications provided by the IRPI system.

The phrase "by more than +12 steps" has been removed from the action statements
and replaced by the phrase "by more than the above alignment requirement." This is

an editorial change that adds clarity to the action statement by not repeating the
specified tolerance

In general, the action statements have been reworded and rearranged 10 provide
clanfication as to the Technical Specification action statements intent and to provide

viable resolutions for circumstances of rod misalignment greater than the +12 steps
limit for continued power operation

A footnote has been added 10 the section which allows a maximum one-hour "thermal
soak" time below 50% power during which the “indicated position" tolerance
requirements for rod misalignment are relaxed . During that hour, the IRPI tolerance
widens from $12 steps to +24 steps. This IRPI tolerance may not be applied prior to
entering the action statements associated with a misaligned rod. Therefore, wording
was added 10 the footnote that states the +24 step/hour limit is not applicable when
control rod position is known to be greater than 12 steps from the rod group step
counter demand position indication. The thermal soak time is defined in the bases as




a maximum one-hour period to permit stabilization of known thermal drift in the analog
rod position indicator channels. This "1 in 24" feature is an upper limit on the
frequency of thermal soak allowances and is available both for a continuous 1 hour
period or one consisting of several discrete intervals for a total of no more than 1 hour
in 24. This change reflects the shift in emphasis from the IRPI system to the demand
position indication system for providing detailed rod position information during startup
and shutdown operations.

4.1.3.1 Group Height: Survelllance Requirements

In the Unit 1 Technical Specifications, remove the term "full length" from the rod
description because all shutdown and control rods are full length rods, i.e., pan-length
rods are no longer used in the core designs. Removing the term is an editorial change
and removes ambiguity from the specification.

3.1.3.2 Position Indicator Channels - Operating: L.miting Condition For
Operation

Specification 3.1.3.2 has been changed to depict the Automatic Rod Position
Deviation monitors as pant of the rod position indication system. The requirement to
increase the frequency of comparison between the analog position indicaters (IRPIs)
and demand position indicators from once per 12 hours 10 once per 4 hours whenever
the Rod Fosition Deviation Monitor is inoperable has been retained, but it has been
moved from the surveillance requirements 10 a separate action statement which is
referenced to an inoperable rod deviation monitor.

A footnote has also been added which allows a maximum one-hour "thermal soak"
time below 50% power during which the analog channel tolerance requirements are
relaxed. During that hour, the IRPI tolerance widens from +12 steps to 424 steps. This
thermal soak time is defined in the bases as a one-hour period to permit stabilization
of known thermal drift in the analog rod position indicator channels.

Paragraph (c) his been added to the action statements associated with Specification
3.1.3.2 1o provide a response for an inoperable Rod Position Deviation Monitor, as
discussed above. Paragraphs (a) and (b) which address inoperable analog and
demand position indicators remain essentially the same.

4.1.3.2 Pouition Indicator Channels - Operating: Surveillance
Requirements

This sectio ) has been expanded to reflect the shift from the IRPIs to reliance on the
demand position indicating system as the primary indicator of rod position, cspecially
during tha first hour following rod motion below 50% power and during Mode 2 startup
and shu'down. This shift in emphasis is reflected in the addition of channel checks for
the demand position indicators.

Two types of channel checks are specified for the demand counters. The first consists
of an intercomparison of the two counters within each bank at least once per 7 days.
The second involves comparing the benchboard demand position indicators with the



digital readout in the logic cabinets every three months. These actions provide
assurance that problems resulting from mechanical or other malfunctions of the step
counters wiil be detected promptly.

Survelillance of the analog rod position indicating channels has been broken into two
parts. Part (a) requires performance of a channel check by intercomparison with the
step counter once per 12 hours, as is currently required. The one-hour thermal soak
allowance below 50% power is provided for by the addition of the footnote. Part (b)
involves performance of a channel functional test and channel calibration every 18
months. This requirement has been moved from Specification 4.1.3.3 (Surveillance
Requirements for the shutdown condition) for clarity and continuity.

The methud of surveillance to determine cumulative time during which each rod is
misaligned by more than +12 steps, but not more than +24, is specified by the footnote
which has been added to the Surveillance Requirement. Because continuous
monitoring is not possible with the currently available hardware, a scan frequency of
approximately once per minute will be employed. Rods found to be so misaligned will
be assumed to have been misaligned for the entire scanning period. Should the
required surveillance not be possible, the misalignment tolerance will reven to +12
steps.

Specification 4.1.3.2.3 has been added which requires weekly functional testing of the
computer-generated rod deviation alarm by injecting a test signal either on the
demand side or on the analog instrumentation side to gemonstrate that the plant
computer iemains capable of recognizing a deviation of 12 steps or more.

3/4.1.3.3 - Position Indicator Channels - Shutdown

This section has been modeled after the generic section evaluated by the NRC Staff in
Reference 1. The requirement for operable analog rod position indication channels
has been replaced with a requirement for operable group demand position indicators.
Determination of operability is by performance of channel checks consistent with those
in Specification 4.1.3.2.2. When a demand position indicator is inoperable, the trip
breakers must be opened within 15 minutes; an acceptable allowance when there is
no imminent danger 1o the plant.

The reference to the special test exception regarding operability of the IRP| system
during shutdown has been removed because the requirement for operable analog rod
position indication channels has been replaced.

4.1.3.5 - Shutdown Rod Insertion Limit: Surveillance Requirements

This section has been revised to require the shutdown rods be verified fully withdrawn
within 15 minutes prior to initial control rod withdrawal thereby eliminating the
unnecessary requirement to verity the shutdown rods fully withdrawn within 15
minutes pnor to withdrawal of each of the other banks of control rods. The requirement
10 verify the shutdown rods to be fully withdrawn at least once per 12 hours remains.



By shifting the emphasis from the IRPI system to the demand position indication
system in Specifications 3.1.3.1 and 3.1.3.2, the “therma! soak" time allowance below
50% power is thereby applied to shutdown rod position requirements of this
specification. Indication of appropriate shutdown rod position is adequately
maintained by the step counters and IRPI channels throughout power operation.

The purpose of this specification is to maintain radial peaking factors within analyzed
limits and to ensure adequate shutdown margin. The intent and effect of the
specification is maintained by requiring verification of shutdown rod position by both
the step counters and IRPI channels within 15 minutes prior 10 initiation of control bank
motion and at least once per 12 hours thereafter.

3.1.3.6 - Control Rod Inserticn Limits: Limiting Condition For Operation

Revise the term "group position" in Action 'b' to read "rod group step counter demand
position” to agree with the terms in Figure 3.1-1. Revising the term is strictly an
editorial change to remove ambiguity from the specification.

4.1.3.6 - Control Rod Insertion Limits: Surveiliance Requirements

This section has been revised to allow verification of the control rod insertion limits,
whenever the rod insertion limit monitor is inoperable, by either 1) manual check of the
individual rod position indicators (current allowable verification method), or 2) manual
check of the group demand position indicators. This change is based on the
recognition that there are different types of failures which could lead to an inoperable
insertion limit monitor, some of which lead to concurrent inoperability of the group
demand position indicators, and others which do not. For the case where reliance on
the individual rod position indicators is necessary, reference to "indicated position" via
the IRPIs provides for the one-hour "thermal soak" time below 50% power.

3/4.10.5 - Special Test Exception: Position Indicator Channels -
Shutdown

This special test exception permits the position indicator channels to be inoperable
during rod drop time measurements. This exception was made since the data
necessary 10 determine the rod drop time are derived from the voltage induced in the
position indicator coils as the rod is dropped. This induced voltage is small compared
to the normal operating voltage of the coils and therefore cannot be observed if the
position indicator channel remains operable. Since under the proposed changes
position indicator channels are not required to be operable in modes 3, 4, and 5, this
special test exception is no longer required and has therefore been deleted.

Bases Section 3/4.1.3 - Movable Control Assemblies

This section has been rewritten 1o reflect the shift in emphasis from the IRP| system to
the demand position indicators as the pnmary indicators of exact control rod position.
The basis of the one-hour "thermal soak" time is thoroughly discussed, and the
discussion of the surveillance requirements for the rod position indication system has
been expanded.



Bases Section 3/4.10.5 - Position Indicator Charnels - Shutdown

This section has also been deleted.

Summary and Conclusions

Virginia Electric and Power Company has developed a proposed set of Technical
Specifications changes for North Anna Units 1 and 2 which are intended to improve
operational flexibility by accounting for known inaccuracies in the Individual Rod
Position Indication (IRP1) system.

The basic thrust of the proposed changes is to shift the emphasis from the IRP| system
10 the demand position indicators as the primary source of rod position indication
during zero and (for a limited fraction of time) low power operation. The IRP| system
remains available to confirm rod movement direction at this time as a backup system.
The surveillance requirements have been adjusted to reflect this shift in emphasis.
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10 CFR 50.92 Sigaificant Hazards Considerations Analysis

It has also been cetermined that the proposed changes do not involve a sigrificant
hazards consideration as defined in 10 CFR 50.92. This determination was b sed on
the following po.nts.

1.

Accide:it Probabllity or Consequence Increase. The proposed rhanges
have no adverse impact upon potential accident probability or consequence. No
new of unique accident precursors are introduced by these changes to the
Technical Specification requirements.

Likewise, the consequences of the accidents will not increase. Peak ng factors
which occur as a consequence of severely misaligned or droppe:! rods are
verified on a reload basis as not violating any safety limit. Assumed
misalignments in accident analyses easily bound any which can ocelr under the
proposed Technical Specifications so that these changes cannot result in an
accident consequence increase.

Accident Probalility Creation. Since the implementation of tie proposed
surveillance requ.rements will require no hardware modifications (i.2., alterations
to plant configu ation), operation with these proposed Technical 3pecifications
does not crea'e probability for any accident which has not already been
evaluated in th Updated Final Safety Analysis Repont (UFSAR).

Saiety Margin Reduction. Misalignments and their subsejuent peaking
factors assurned in the UFSAR accident analyses bound potentia| misalignments
under the proposed Technical Specifications therefore, no safety maigin
reduction acompanies these changes.
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Rod Group Alignment Limits

3.1.4
3.1 REACTOR
3.1.4 Rod Group Alignment [imits
LCO 3.1.4 A1l shutdown and control rods shall be OPERABLE and all

indicated rod positions shall be within 12 steps of their
group demand position,

e e DOTE e = e e
————— e e ilD
APPLICABILITY:  MODES 1 and 2.
ACTIONS
*.&M
CCNDITION REQUIRED ACTION COMPLETION TIME

A. One or more rods A.l.1 Verify SHUTDOWN 1 hour

inoperable due to being MARGIN > 1.77% Ak/k

immovable, as a result by performing

of excessive friction SR 3.1.1.2.

or mechanical
interference, or known QR
to be untrippable.
A.1.2.1 Initiate boration at 1 hour
2 10 ?pn of a
solution containing
> 1295? ppm boron,
or equivalentys
- exlabluh SHUTDoWN MARLIN

A.1.2.2 Continue action as Until
required in A.1.2.1. required
SHUTDOWN
MARGIN
restored

|
AND

A2 Be in MODE 3. 6 hours

(continued)
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Rod Group Alignment Limits
B3.1.4

BASES

ACTIONS £.3.3, 834,835 83,6 837, andB.3.8

(continued)
Reduction of power to 75% of RATED THERMAL POWER (RTP)
ensures that local linear heat rate increases due to a
misaligned RCCA will not cause the core design criteria to
be exceeded. The Completion Time of 2 hours gives the
operator sufficient time to accomplish an orderly power
reduction without challenging the reactor protection system.

Reduction of the Power Range Neutron Flux--High trip
setpoints to 85% of RTP after power has been reduced to 75%
of RTP maintains both core protection and an ogorability
margin at reduced power similar to that at full power. The
Completion Time of 6 hours (4 hours after power has been
reduced) allows sufficient time to plan, schedule, and
complete the adjustments of the overpower trip setpoint,

When a rod, or group of rods, is known to be inoperable or
misaligned, there is a potential to impact the SHUTDOWN
MARGIN. Since the core conditions can change with time,
periodic verification of SHUTDOWN MARGIN is required. A
surveillance frequency of 12 hours is sufficient to ensure
this requirement continues to be met.

Verifying that Heat Flux Hot Channe) Factor - Fq(Z) and

Nuclear Enthalpy Hot Channel Factor - FaHN are within the
required 1imits ensures that current operation at 75% of RTP
with a rod misaligned is not resulting in power
distributions which could cause fue) damage if the reactor
were at full power. The Completion Time of 72 hours allows
sufficient time to obtain flux maps of the core power
distribution using the incore flux mapping system and for

caiculalion of Fq(2) and FpuN.

Once current conditions have been verified acceptable, time
is avatlable to perform evaluations of accident analysis to
determine that core limits will not be exceeded during a
design basis event for the duration of operation under these
cond.tions. A Completion Time of 5 days is sufficient time
to obtain the required input data and to perform the
analysis.

(continued)
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Rod Group Alignment Limits
B3.1.4

BASES

ACTIONS
(continued)

In most cases, when more than one rod is found to be
trippable and aligned but inoperable, the malfunction can be
traced to the Rod Control System. Since the majority of Rod
Control System malfunctions can be repaired without reactor
shutdown and since the unit conditions are not outside any
accident analysis assumptions, there is time available to
locate the malfunction and restore the rods to an OPERABLE
status. Maintaining the sequence, insertion, and power
Timits of 1C0 3.1.5 and LCO 3.1.6 ensures that core design
limits are not exceeded. A Completion Time of 72 hours
provides adequate time for location of the malfunction as
well as obtaining parts and performing the repairs,

Rl

When Required Actions B and C cannot be completed within their
Completion Time, the unit must be placed in MODE 3 within 6
hours. This LCO is not applicable in MODE 3; placing the unit
in MODE 3 obviates concerns about the development of
undesirable xenon or power distributions. The Completior Time
of 6 hours is reasonable, based upon operating experience, to
reach MODE 3 without challenging the safety systems,

139

If more than one rod is found to be misaligned or becomes
misaligned because of bank movement, the unit conditions fall
outside of the accident analysis assumptions. Since automatic
bank sequencing would continue to cause misalignment, the unit
must be shutdown and the rods restored to an operable status.
The Completion Time of 6 hours allows sufficient time to
shutdown the unit in a controlled manner.

(continued)
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Rod Group Alignment Limits
B3.1.4

BASES (continued)

SURVEILLANCE SR _3.1.4.]
REQUIREMENTS
Verification that individual rod positions are within the
alignment 1imits at a frequency of 12 hours provides a
history that allows the operator to detect a rod beginning
to deviate from its expected position. If the Rod Position
; Deviation Monitor 1s inoperable, a frequency of 4 hours
i accomplishes the same goal.

SR_3.1.42

Exercising control rod groups at a frequency of 31 days allows
the operator to determine that all rods continue to be
OPERABLE, even if they are not regularly moved.

SR_3.1.4.3

Individual rods whose drop times are greater than safety
analysis assumptions are not OPERABLE. Verification of rod
drop times allows the operator to determine that the maximum
rod drop time permitted is consistent with the assumed rod drop
time used in the safety analysis. Measuring rod drop times
prior to reactor criticality after reactor vessel head removal
assures that the reactor internals and rod drive mechanism wil)
not interfere with rod motion or rod drop time. During normal
operation, performing the tests at a frequency of 18 months

assures no degradation in these systems has occurred that would
adversely affect control rod motion or drop time.

REFERENCES 1. Title 10 Code of Federa) RoguIations (10CFR), Part 50,

Appendix A, Genera) Design Criteria for Nuclear Power
Plants, 1988.

2. S2FR3788, "Interim Policy Statement on Technica)
Specification Improvements for Nuclear Power Reactors,"

Uni;ed States Nuclear Regulatory Commission, Februury 6,
1987,

_M“
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Rod Group Alignment Limits
3.1.4

ACTIONS (continued)

<ONDITION REQUIRED ACTION COMPLETION TIME

s mere

Cne/rod trippable. but . Restore rod to OPERABLE | 1 hour

inoperable due to status within alignment
causes other than Timit.

addressed by
Condition A, OR

QR B2+ Dectare rod tnoperadte:

One rod outside
alignment 1imit,

Maintain bank sequence
and insertion limits of
LCO 3.1.5 and LCO 3.1.6,
with changes to rod
position or THERMAL
POWER level, during
subsequent operation.

Realign remainder of
rods in the group with
the inoperable rod to
within alignment Vimit.

OR
8.3.1 Declare rod inoperadle.
D
B.3.2:1" Verify SHUTDOWN
MARGIN > 1.77% &k/k,

by pPErlormn R R

OR

Lled

(continued)
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Rod Group Alignment Limits

3.1.4
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
B. (continued) B.3.2.2.1 Initiate boration 1 hour
at > 10 gpm of a
solution containing
2 12950 pgm boron
or equivalent,
AND
n.a.zf}.z Continuo action Until
u1rod in required
.!’ SHUTDOWN
MARGIN
restored
AND
B.3.3 Roduce THERMAL POWER 2 hours
i"Asx of RATED
THE L POWER (RTP).
AND
B.3.4 Reduce Power Range 6 hours
Neutron Flux--High trip
setpoints to < 85% of
RTP.
AND
B.3.5 v.rlf‘ SHUTDOWN Once per 12
. MARGIN > 1.77% Ak/k. hours
Qﬁnrotmn_sb!\:&lll
B.3.6 Perform F c(Z 72 hours
vcrificatvon as per
SR 3.1.7
AND
8.3.7 Perform F,N(2) 72 hours
vorificthon as per
SR 3.1.8
AND
(continued)
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Rod Group Alignment Limits

3.1.4
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
B. (continued) B.3.8 Reevaluate each safety 5 days
analysis in
Table 3.1.4-1 and
confirm analysis
results remain valid
for duration of
operation under these
conditions.
C. More than onefrod | €1 eeecerenn. I
; teo Maintain bank sequence
causes other than and insertions limits of
addressed by LCO 3.1.5 and LCO 3.1.6,
9*?!&**!&:3::!¥&N,,WN; with changes to bank
(41igned and trippable osé;ion or THERMAL
yi y during subsequent
<9 Immevalle or (nepurehle operation.
dut. te A contral WABAT |1  sessnesevessensenianesse
{ml‘q}t ALRrM of o iows
chectrical, problem i the Restore rods to OPERABLE | 72 hours
" » Stltut.
Reod Cortrel J,s?er« '
0.
D. lcloqg:::d Ac;iomcfor D.& Be in MODE 3. 6 hours
on ons B or C not -
met within required Redwce Thermal. fower te
Completion Times. of Raled
TAEMRA L (oek (£1r)
E. More than one rod E.1 Be in MODE 3. 6 hours

outside alignment 1imit,

M
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Rod Group Alignment Limits
3.1.4

SURVEILLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

Verify individual rod positions within
alignment 1imit as follows:

8. With the rod position deviation
monitor inoperable.

OR

b. With the rod position deviation 12 hours
monitor OPERABLE.

Move each rod not fully inserted in the
core at least 10 steps in either direction.

Verify rod drop time of each rod, from the Prior to

fully withdrawn position, 1s € 2.2 reactor
seconds from the beginning of decay of criticality
stationary gripper coi) voltage to after removal
dashpot entry, with: of the reactor

head

AND
18 months

—————— A ————

8. Tavg 2 500°F, and

b. A1l reactor coolant pumps operating.

CROSS-REFERENCES

TITLE NUMBER

Shutdown Bank Insertion Limit 1.9
Control Bank Insertion Limits 1.6
l
|

MODE 1 Physics Tests Exceptions
MODE 2 Physics Tests Exceptions

A2
A3

A AR TRE VI A R A
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Rod Group Alignment Limits
3.1.4

Table 3.1.4-1 (Page ] of ))

Safety Analyses Requiring Reevaluation
in the Event of an Inoperadble Rod

SAFETY ANALYSES

Rod Cluster Contro)l Assembly Insertion
Characteristics

Rod Cluster Control Assembly Misalignment
Loss of Reactor Coolant from Smal) Ruptured
Pipes or from Cracks in Large Pipes Which
Actuate the Emergency Core Cooling System

Single Rod Cluster Control Assembly
Withdrawa)l at Full Power

Major Reactor Coolant System Pipe Ruptures
(Loss-of-Coolant Accident)

Major Secondary Coolant System Pipe Rupture

Rupture of a Control Rod Drive Mechanism

Housing (Rod Cluster Contro) Assembly
Ejection)

North Anna Units ] & 2




Rod Group Alignment Limits
B3.1.¢

B 3.1 REACTOR .
The BSASES will be ufui-.f'(*('l

B 3.1.4 Rod Group Alignment Limits ot 3 iahr Jote 26ler Fia Sro

‘4 *Tm?fl.xud f“‘r." Derth An'\& M
BASES
BACKGROUND Rod Cluster Contro) Assemb)ies (RCCAs), or rods, are moved

out of the core (up/withdrawn) or into the core
(down/inserted) by their Control Rod Drive Mechanisms
(CRDMs ). Each CREM moves 1ts RCCA one step (aprroximately
5/8 inches) at a time but at varying rates (steps per

minute) depending on the signal output from the Rod Contro)
System.

The RCCAs are divided among control banks and shutdown
banks. North Anna has four contro] banks and two shutdown
banks. Each bank is further subdivided into two groups to
| provide for precise reactivity control. A group consists of
ﬁ four RCCAs that are electrically paralleled to step
/ simultaneously. The two groups in each bank are moved in a
. staggered fashion, but always within one step of each other.

The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are
# moved in an ovor{ap pattern using the following withdrawal
_ sequence: When Control Bank A reaches a predetermined
height in the core, Control Bank B begins to move out with
Control Bank A. Contro) Bank A stops at the position of
maximum withdrawal and Contro) Bank 8 continues to move out.
When Control Bank B reaches a predetermined height, Contro)
Bank C begins to move out with Control Bank B. This
sequence continues unti)l Control Banks A, B, and C are at
the fully withdrawn position and Control Bank D is
| approximately halfway withdrawn. The insertion sequence is
.t the opposite of the withdrawal sequence. The contro) rods
% are arranged in a radiaily symmetric pattern so that contro)

1 bank motion does not introduce radial asymmetries in the
, | core power distributions.

The axial position of shutdown rocs and control rods is
indicated by two separate and independent systems, which are
the Group Demand Position Indicaticn system (commonly called

| group step counters), and the Indiv'dual Rod Position
g Indication (IRPI) system.

(continued)
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BASES

Rod Group Alignment Limits
B 3.1.4

BACKGROUND
(continued)

The Group Demand Position Indication system counts the
pulses from the rod contro) system that move the rods.

There 1s one step counter for each group of rods.

individual rods in a group all receive the same signal to
move and shoulo, therefore, all be at the same position
indicated by the group step counter for that group. The
Group Demand Position Indication system is considered highly
accurate (s 1 step or & 5/8 inch). If a rod does not move
ore >tep for each demand pulse, the step counter will stil}

count the pulse and incorrectly reflect the position of the
rod.

The IRPI system 1s an analog system which uti)izes a2 lingar
transformer as the primary detector. The detector consists
of alternately stacked primary and secondary roil windings
and the control rod drive shaft which acts as the armatur of
the transformer. The vertical position of the top of the
control drive shaft determines the amount of coupling
between the primary and the secondary windings. The
resulting output voltage from the secondar{ windings is an
a.c. signal whose amplitude is proportional to the actua)
position of the rod. The a.c. signal is fed to a signal
conditioning module which rectifies the a.c. signal., The
d.c. signal varies between 0 and 3.45 volts as the rods move

from fully in to fully out position. When each rod position

indication channel is calibrated at the hot reactor shutdown

conditions, the overall accuracy 1s & 5% of full rod trave)

(full in to full out). This includes inaccuracies arising

from the system power supply extremes (regulation and wave
Qgr%

form distortion) and
temperature variation
operation,

normal range of plant coolant
m HOT SHUTDOWN to fu)) power

The applicable General Design Criteria for the movable

control assemblies and their position indication systems are
GOC 26 and GDC 28 (Ref. 1).

AFPLICABLE SAFETY
ANALYSES

The operability of the shutdown and control rods are
initial assumptions in all safety analyses which assume rod
insertion upon reactor trip. Maximum rod misalignment

directly affects core power distributions and assumptions of
available SHUTDOWN MARGIN.

(continued)
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Rod Group Alignment Limits
B3.1.4

BASES

APPLICABLE Analysis of RCCA misalignment includes:
SAFETY ANALYSES
(continued) a. One or more dropped RCCAs within the same group

b. A dropped RCCA bank
€. A statically misaligned RCCA

One or more dropped RCCAs within the same group or a dropped
KCCA bank wil)l in most cases lead to plant trip. For those
cases which do not result in reactor trip, the Departure
from Nucleate Boiling Ratio (DNBR) remains greater than the
1imit value and, therefore, the DNB design basis is met.

One of the most severe misalignment situations, with respect
to DNBR at significant power levels, arises from a case such
as Control Bank D full{ inserted with one RCCA fully
withdrawn. However, also in this case, the analysis
confirms that the DNBR will not fall below the 1imit value.

Another type of misal1ynmont analysis confirms that the
required SHUTDOWN MARGIN is met, after reactor trip, with
one RCCA stuck fully withdrawn. This condition is assumed
in the evaluation to determine that the required SHUTDOWN
MARGIN is met within the maximum worth RCCA fully withdrawn.

Shutdown and control rod operability and alignment are directly
related to power distributions and SHUTDOWN RGIN, which are
initial conditions assumed in safety analyses. Therefore they
may be considered grocoss variables that satisfy the
requirements of Selection Criterion 2 of the NRC Interim Policy
Statement (Ref. 2),

LCOs The 1imits on shutdown or contro) rod ali?nnonts assure that
the assumptions in the safety analysis will remain valid.
The requirements on OPERABILITY assure that upon reactor
trip, the assumed reactivity will be available and will be
inserted. The operability requirements also assure that the
RCCAs and banks will move correctly upon command, to
maintain the correct power distribution and rod alignment.

The requirement to maintain the rod alignment to within +12

steps is conservative. The minimum misalignment assumed in

safety analysis 1s 24 steps (15 inches), and in some cases a
total misalignment from fully withdrawn to fully inserted is
assumed.

(continued)
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BASES

Rod Group Alignment Limits
B3.1.4

LCOs
(continued)

Failure to meet the requirements of this LCO may produce
gouor distributions with unacceptable peaking factors and

inear heating rates, or unacceptable SHUTDOWN MARGIN, all
of which may constitute initial conditions inconsistent with
the initial conditions assumed in the safety analysis.

APPLICABILITY

The requirements on RCCA OPERABILITY and alignment are
applicable in MODES 1 and 2 because these are the only modes
in which power is generated, and the OPERABILITY and
alignment of rods has the potential to affect the safety of
the unit. In the shutdown modes, the OPERABILITY of the
shutdown and control rods has the potential to affect the
required SHUTDOWN MARGIN, but this effect can be compensated
for by an increase in the boron concentration of the reactor
coolant system,

ACTIONS

AL A L2201 and A)1.2.2

When one or more rods are inoperable to the extent that they
are immovable and untrippable, there is a high probabiiity
that the required SHUTDOWN MARGIN may be adversely affected.
Under these conditions it is important to determine the
SHUTDOWN MARGIN, and 1f it is less than the required value,
initiate boration unti) the required SHUTDOWN MARGIN is
recovered. The Completion Time of 1 hour is adequate to

determine SHUTDOWN MARGIN ande 3
cnnrvtncy-bort&%oa—ondgicstorc SHUTDOWN GIN.

A2

In addition to the actions required in A.1.1 and A.1.2, the
unit must be put in MODE 3 since the accident analysis
assumption of only one stuck rod is no longer valid. The
Completion Time of 6 hours allows the operator sufficient time
to perform an orderly shutdown of the reactor.

(continued)
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Rod Group Alignment Limits
B 3.1.4

BASES

ACTIONS B.l
(continued)

When a red becomes misaligned, it can usually be moved and
is still trippable. If the rod can be realigned within the
Completion Time of 1 hour, local xenon redistribution during
this short interval will not be significant and operation
may proceed without further restriction.

B.2.) and B.2.2

An alternative to realignin? a single misaligned RCCA to the
group average position 1s a 19n1n? the remaindzr of the
group to the position of the misaligned or inoperable RCCA.
However, this must be done without violating the bank
sequence, overlap, and insertion 1imits specified in LCO
3.1.5, Shutdown Bank Insertion Limit, and LCO 3.1.6, Control
Bank Insertion Limits. The Completion Time of 1 hour gives

the operator sufficient time to adjust the rod positions in
an orderly manner.

8.3.0.83.21.83.221, andB.322.2

In many cases, realigning the remainder of the roup to the
misaligned rod may not be desirable. For example,
realigning Control Bank B to a rod that is misaligned

fifteen steps from the top of the core would require a
reactor shutdown.

Power operation may continue with one RCCA trippable but
inoperable or misaligned provided that SHUTDOWN MARGIN is
verified within 1 hour or boration is initiated within 1
hour to establish the required SHUTDOWN MARGIN., The
Completion Time of 1 hour represents the time necessary to
determine the actual unit SHUTDOMN MARGIN and, 1f necessary

align and start the necessary systems and components to
fnitiate boration.

(continued)
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