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3.1.5 Bases Change

Classification: 4) Change Bases

NUREGs Affected: ;, 1430 a, 1431 ._ 1432 .: 1433 Hi 1434

Description:
The Four Loop Owners Group (FLOG) utilities have made several changes to the Specification 3.1.5 Bases. The
Background section is revised to include shutdown rods, correct the title of GDC-26, and revise the last paragraph to
delete incorrect statements concerning position indication accuracy. Since each DRPI indicator lamp is assigned a
number corresponding to rod position in steps as if the rod were centered between coils, the accuracy of the system at full
accuracy is +/-4 steps (1/2 the sum of the distance between coils plus manufacturing tolerances). At half accuracy, the
accuracy of the system is +10, -4 steps, or +4, -10 steps depending on which data system failed. In addition, changes to
the last paragraph of the Background section were made since it was felt that the text went beyond the level of detail
required for the ITS Bases. Coil spacing dimensions are not critical to operator understanding of this system.

Changes to Required Action B.2.2 - B.2.6 Bases were made to clarify the work expected as a result of Required Action
B.2.6. Some of the FLOG utility original submittals moved CTS Table 3.1 -I to the ITS Bases. That list of accidents to
be re-evaluated is obsolete since some of the listed events are not analyzed accidents and other listed events aren't
dependent on rod alignment (e.g., decrease in RCS inventory), while several reactivity accidents that are dependent on
rod alignment aren't listed. Rather than including the listing, a general description of the expectations for B.2.6 was
added.

Justification:
This change increases the accuracy of the 3.1.5 Bases.

RAls 3.1-13 and 3.1-16 were issued to the FLOG by the NRC. The NRC accepted the responses, which are reflected in
the Bases markups, and the NRC requested that a generic change be processed.

Industry Contact: Buschbaum, Denny (254) 897-5851 dbuschbl@tuelectric.com

NRC Contact: Tjader, Bob 301-314-1187 tntnrc.gov
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Rod Group Alignment Limits
B 3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS 7S rF -3 /
B 3.1.5 Rod Group Alignment Limits

BASES

.BACKGROUND The OPERABILITY (e.g., trippability) of the shutdown and
control rods is an Initial assumption in all safety analyses
that assume rod insertion upon reactor trip. Maximum rod
misalignment is an initial assumption in the safety analysis
that directly affects core power distributions and
assumptions of available SDM.

The applicable. criteria. far these- reactivity and power
distribution design requirements are 10 CFR S0, Appendix A,
GDC 1i, "Reactor Design ' GDC 26, "Reactivity Control System
Redundancy an (Ref. I), and 10 CFR 50.46,
Acceptance.-C teria for Emergency Core Cooling Systems for
Light Water N ci 4ower Plantsw (Ref. 2). , 1

Mechanical or electrical failures may cause a controlYrod to
become inoperable or to become misaligned from Its group.

,d inoperability or misalignment may cause
increased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod
worth for reactor shutdown. Therefore, <ggaW rod
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a- minimunr SON.

Limits on rod alignment have- been established, and
all rod positions-are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking. and
SOM limits are preserved.

Rod cluster control assemblies (RCCAs), or rods, are moved
by their control rod drive mechanisms'.(CRDMs). Each CRDM
moves its RCCA one step (approximately % inch) at a. time,
but at varying rates (steps per minute) depending on the
signal output from the Rod' Control System.

The RCCAs are divided amonq control binks'and shutdown
banks. *Each bank miY be fufther subdivided~into two groups
to provide for'fecise reactivity"coerioTl".'A group consists
of two or more'RCCAs that ir46 electrically paralleled to
step simultaneously. M)bank of RCCAs consists of two sroug

(continued)
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Rod Group Alignment Limits
a 3.1.5-

IT3S 7F-22?
/ ' BASES

BACKGROUND <j iy3me moved in a staggered fashion, but always within one
(continued) step of each other. All units have four control banks and

at least two shutdown banks.

The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are
moved in an overlap 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. Control bank A stops at the- position of
maximum withdrawal, and control bank B continues to move
out. When control bank B reaches a predetermined height,
control bank C begins to move out with control bank B. This
sequence continues until control banks A, 1, and C are at
the fully withdrawn position, and control bank D is
approximately halfway withdrawn. The insertion sequence is
the opposite of the withdrawal sequence. The control rods
are arranged in a radially symmetric pattern, so that
control bank motion does not introduce- radial asymmetries in
the care power distributions.

The. axial position of shutdown rods and control. rods is
indicated by two separate and independent systems, which are
the Bank Demand Position Indication System (commonly called
group step counters) and the Digital Rod Position Indication
(DRPI) System.

The Bank Demand Position Indication System counts the- pulses
froma the rod control system that moves the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive. the same signal to move and should,
therefore, all be at the same- position indicated by the
group step counter for that group. The Bank Demand Position
Indication System Is considered highly precise (* 1 step or
± %h inch). If a rod does not move one step for each demand
pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod.

The DRPI system provides a highly accurate indication of
actual 4g2ZD rod position, but at a lower precision than
the step counters. This system is based on inductive analog
si nals from a serieskof coils spaced along a hollow tubecs

9<:!Zte~'2lo nceas-te e r liliabi I Iry CT te System, the.
inductve coils are-connected alternately to data system A
or B. Thus, if one ,'stem fails, the ORPI will go on half

( i
4f-;-;!.(continued)
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Rod Group Alignment Limits
5 3.1.5

BASES . E , r %j I
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APPLICABLE Control rod misalignment accidents are analyzed in the
SAFETY ANALYSES safety analysis (Ref.. 3). The. acceptance criteria for

addressing control rod inoperability or misalignment are
that:

a. There be no violations of:
-

1. specified acceptable fuel design limits, or
Reactor Coolant System (RCS) pressure boundary
integrity; and

b. The core remains suhcritical after accident
transients.

Two types of misalignment are distinguished. During
movement of a control rod group, one rod may stop moving,
whiTe the other rods in the group continue. This condition
may cause. excessive power peaking. The second type of
misalignment occurs if one rod fails.to insert upon a
reactor trip ant remains .stuck fu.lly..withdrawn. This
condition. requires an evaluation to determine that
sufficient reactivity worth. is held, in the controT rods to
meet the SOM requirement, with the maximum worth rod stuck
fully. withdrawn.

Two types of analysis are-performed in regard to static rod
misalignment (Ref. 4). With control banks. at their
insertion limits, one type of analysis considers the case
when any one rod Is compltely Inserted into-the core. The
second type of analysis considers the case of a completely
withdrawn single rod from a bank Inserted to its insertion
limit. Satisfying limits.ron departure fro.rn.nucleate boiling
ratio in both of these cases bounds the .situatdon when a rod
is misaligned from its group by 12 staps.

(continued)
1. .. :.. ..
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Rod Group Alignment Limits
B 3.1.5

BASES

ACTIONS 8.2.1.1 and 8.2.. (continued)

The Completion Time of 1 hour represents the time necessary
for determining the actual unit SVH and, if necessary,
aligning and starting the necessary systems and components
to initiate boration.

B.2.2. B-2.3. B.2.4. 8,2.3. and B.2.6

For continued operation with a misaligned rod, RTP must be
reduced, SOM must periodically be verified within limits,
hot channel factors (FQ(Z) and Fan) must be verified within
limits, and the safety analyses must be re-evaluated to
confirm continued operation is permissible.

Reduction of power to 7S% RTP ensures that local LHR
increases due to a misaligned RCCA will not cause the core
design criteria to be exceeded (Ref. 7). The Completion
Time of 2 hours gives the operator sufficient time to
accomplish an orderTy power reduction without challenging
the Reactor Protection System.

When a rod is known to be misaligned, there is a potential
to impact the SOM. Since the care conditions can change
with time, periodic verification of SDH Is required. A
Frequency of 12 hours is sufficient to ensure this
requirement continues to be met.

Verifying that Fe(Z) and FAG are within the required limits
ensures that current operation at 75% RTP with a rod
misaligned is not resulting in power distributions that may
invalidate safety analysis assumptions 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 to calculate Fa(Z) and F,.

Once current conditions have been verified acceptable, time
is available 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
conditionsA A Completion Time of 5 days is sufficient time
to obtain te required input data and to perform the
analysi s. -rXae c teemeL 4a^^ ase 0.cr~ ;r= Zv
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