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Figure 1- -
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REACTIVITY CONTROL $Y$TEMS

MOVABLE CONTROL A$$EMBLIE$

'

R00 DROP TIME

LIMITING CON 0! TION FOR OPERATION

3.1.3.4 The individual full-length (shutdown and control) roc drop tirne from
the fully withdrawn position shall be less than or equal to 2.2 seconds from

. beginning of decay of stationary gripper coil voltage to dashpot entry with:
# C

T,yg for each loop greater than or equal to !$PF, and ]
a.

b. All reactor coolant purnps operating.

APPLICABILITY: MODES 1 and 2. |

ACTION:

With the drop time of any full-length red determined to exceed the above limit,
restore the rod drop. time to within the above limit prior to proceecing to
MODE 1 or 2.

SURVE!LLANCE REOUIREMENTS

4.1.3.4 The rod drop time of full length rods shall be demonstrated through !
measurement prior to reactor er ..icality:

a. For all rods following each removal of the reactor vessel head,

b. For specifically affected individual rods following any maintenance
on or modification to the Control Rod Drive System that could
affect the drop time of those specific rods, and

c. At least once per 18 months.
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Figure 2'

.

REACTIVITY CONTROL SYSTEuS*

MOVABLE CONTROL ASSEMEL*[5

SHUTDOWN R00 INSERTION L!u!T

i

LIMITING CONDITION FOR OPERATION

Allfhutdownrocsshallbefullywithdrawn.@3.1.3.5
.

APPt,!CABILITY: MODES 1* and 2" '".

ACTION:

i With a maximum of one shutdown rod not fully withdrawn, except for surveillance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

a. Fully withcra he rod, or

b. Declare tne red to be inoperable and apply Specification
3.1.3.1.

|

SURVE!LLANCE REOUTREutNTS

4.1.3.5 Eacn shutdown red shall be determined to be fully witherawn:

| 4. Witnin 11 minutes prior to withers.a1 of any rocs in Control
Bank A B, C. or 0 curing an approach to reactor criticality, anc

l b. At least once per 12 hours thsreafter.

!

l
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|

l

.

| *See Special Test Exceptions Specifications 3.10.2 and 3.10.3.

**dith k,7f greater than or soual to 1.
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i

[% |1 l3 udhdygun a 225 -(o R Mu d uy f
hech4ntc4| 61(3 w dh4tquo I "'M *hP"CPioPNet

'

(P essiten , Inc.lu sive
c t te.n __

i
'y

Y $.-5EDur:

1 i i i I /l I i i i I I I I ! I/ I i

l | | |/ l | | | | l I l I l/l l l | L
I I l/IBANK 8 I I I I I1 I i i I

'

/[, l I/I I I 1 | | | | | l /f I I l i l
3i )/I I I I I | | ! I l /I I I I i i |
E /I Ii 1 I i | | | /f I I I I i i I
E /i0.0.164)| '

I I | | |/ I | | 1 | 1 | |b *" '
l | I I i l |/i l I ! |

'

| 1 I I
~

1 (1'C'1%|,!! l ! ! ! !/l I I i :
, .

g i i i | I I I #8ANK C I I I | ! !/|*
I I i l I i/l l I ! I I I I I Ifl I

f "* I
,

i
| I !y| | | 1 l I I i I/I I

'

8 I I i | VI i I i ! I I i i i /iI i

E I i i VI I ! I I I I l I ! VI '
! l

8'T i I VI i i i l I i | I I V! I i I |C-
I I/I I I ! 1 | ! ! ! I VI ! i ! I i |

M jfl i Ii I i l | I I VI I I I I I I I ;

E /1 i i | I ! ; I I 1 /lSANK O! l ! I~(0,0,4 c )'a i i i l | I I I I !/, I I I l l I l I I
E' l i | | | | i | I/l | I I I I I ! | 1 |

. I I i l I i | I/l l I I I I I l i i I
| |

I /1 (0.31.0.9) l
| | | i I | i i i I i l' I i .I i i l i

| I f | I I /i l i i i I ! l | !
,

I |>

| " e.'o c;2 c;4 e.s a:s t.s

FRACTION OF RATED THERMAL POWE.9
.

FIGURE 3.1-1

R00 BANK INSERTION LIMITS VERSUS THERMAL POWEA
FOUR-LOOP QPERATION

!
l

I- SEABROCK - UNIT 1 3/4 1-23

r

.

I

|



_ _ _ _ _ _ - _

Figure 4* .
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REACTIVITY CONTROL SY$iiM5

BASE 5

0/a.1.3 movable CONTR01, a55EM'llE5 (Continuto)

The maximum r:d dr:o time restriction is c:nsist,ent with the assumed r rs
drop time usec in the safety analysts. Metturetent with 7 ,yg granter than or4

equal to 551'F and M)all reactor cociant pumos c:erating ensures (nat themensured dr:c times wii te representative Of insertien times ex;eriengeg
during a React:r trip at operating concitions.

Control rod positions and CFERABILITY cf the red pcsition indicators are
required to be verified on a nominal basis of cnct per 12 hours with more fre-
ouent verifications re:uired if an aut matic monitoring channel is inocertole.
These ver'ification frecuencies art acecutte fsr assuring that the aCplicable

*

LCOs are satisfied.

For Specificatien 3.1.3.1 ACTIONS b an: c., it is incumeent upon the plant
to verify the tricoacility of the inocerable cintrol rec (s). Triepacility is
defined in Attachment C to a letter dated Oe:tster 21, ISBa, f rom E. P. Rane
(Vestinghouse) to C. O. Thcmas.(NRC). This may te by verification of a c:ntrol
system f ailure, usually electrical in nature, or that the f ailure is associated
with the control rod sittping mechanism, in the tytnt the plant is unable to
verify the rod (s) triepability, it must be assumec to te untrippaele and thus
f alls under the recuirements of ACTION a. AssLming a c:ntrolled shutccwn f r:m

t 100% RATED THERMA 1. F0VER, this allows acproximately 4 hours for this verification.
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RCCA Repositioning Program Engineerlug Evaluation and
Significant Harards Consideration Evaluation

The RCCA repositioning program proposed by NilY would allow the axial repositioning of
control rod and shutdown rod banks between 225 and 232 steps withdrawn, inclusive, during

i
power operation. Although the mechanical limit is 230 steps during cold conditions, it is !
expected that the mechanical limit for certain rods may reach a limit of 231 steps due to I

thermal expansion during hot conditions. The actual mechanical limit for each rod will be
determlic.) in conjunction with the required rod drop tests of Technical Specification (TS)
3.1.3.4. The 225 to 232 step range envelopes all possible mechanical fully withdrawn
positions. All banks, except for Control llank D, are currently required to be in a ' parked'

,

'position of 228 steps during certain levels of power operation. Axial repositioning will
reduce the rate of fretting wear, extend the life of the RCCAs and, therefore, postpone the
replacement of RCCAs.

,

The RCCA repositioning program has been evaluated with respect to its effect on reactor
physics, transient analysis (non LOCA), LOCA analysis, mechanical analysis and fuel
managementi These evaluations are discussed below:

,

trenetor Physics Considerntions

The change in power distribution (s) and shutdown margin which would be expected from the
implementation of ; the RCCA repositioning program has been evaluated. The RCCA
repositioning program would allow the axial repositioning of both control and shutdown banks
between 225 and 232 steps withdrawn, inclusive. The program would replace the stationary-
parked position of 228 steps withdrawn, which L required by the Technical Specifications.
Since rods would be allowed to be inserted further into the core, there could be an impact
on axial and radial power distribution profiles as well as temperature dependent available 1

shutdown margins.

The 228* step withdrawn position is actually 1.48' above the top of the active fuel region.
If rods were repositioned to the 225 step position, they would be approximately 4' inserted ,

into the active core region, it has been determined that repositioning banks at the 225* step
will have an insignificant effect on both axial and radial power distributions, critical boron
concentrations and temperature dependent shutdown margins during Seabrook Station Cycle
1 and future cycles as discussed in the conclusion below.

Transient Analysis Considerations

As discussed above, there is no measurable change in axial or radial power distributions
due to rod insertion at 225 steps consistent with the proposed axial repositioning program.
Since there is no Gange in power distributions with insertion at 225 steps, there will be no
power distribution related effect on the accident analyses.

| 1

|
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The RCCA repositioning program also allows for the rods to be withdrawn to 232 steps, four
steps higher than the current Technical Specification limit. Withdrawing rods further out
of the core translates into a longer time for insertion into the core. Technical Specification
3.1.3.4 states that for hiodes 1 and 2:

The individualfulllength (shutdown and control) rod drop time from the fully withdrawn
position shall be less than or equal to 2.2 seconds frorn beginning of decay of stationary
gripper coil voltage to dashpot entry with:

T,, for each loop greater than or equal to $$1*F, anda.

b. All tractor coolant purnps operating.

Rod drop times have been determined by NilY prior to full power operation. The maximum
rod drop time for the required conditions was determined to be 1.45 seconds. It has been
estimated that the additional drop time related to the extra four steps withdrawn (232 -
228) will be .048 seconds.

The total time of 1.498 seconds is still well within the 2.2
seconds requirement and, therefore, does not result in a reduction in the margin of safetyassumed in the PSAR. It is, therefore, concluded that the implementation of the RCCA
repositioning program will have no adverse implications on the FSAR Chapter 15 non LOCA
related analyses.

LOCA Considerations

The impact of the RCCA repositioning program on the following areas has been evaluated:

Large and Small lireak LOCA Analyses
Hot Leg Switchover Calculation
Post LOCA Long Term Core Cooling

As discussed above, there is no impact on either the radial or axial power distributions from
the implementation of the proposed repositioning program. Since there is no change related
to these parameters, it has been determined that there is no adverse effect on Small liteak
LOCA events. The RCCA repositioning program also does not affect Large Break LOCA
analysis since rod insertion is not credited during such an event.

As discussed above, there is no impact on critical boron concentrations from the
implementation of the RCCA repositioning program, Therefore, there will be no impact onthe llot

Leg Switchover Calculation and Post LOCA Long Term Core Cooling potential.Overall, the implementation of the RCCA repositioning program will have no adverse
implications on the PSAR Chapter 15 LOCA related analyses,

hiechanical Considerations
.

The mechanical impact of implementation of the RCCA repositioning program has beenevaluated. This evaluation focused on the following areas:

RCCA Tip Characteristics
LOCA Hydraulic Forces
hicchanical Integrity

2
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The evaluation for RCCA Tip Characteristics consisted of determining whether repositioning
rods from 225 to 232 steps combined with the characteristics of the RCCA iips (geometry,
material composition, etc.) would reduce the likelihood that the rods would perform their
function during design barls events. it was determined that withdrawing the rods out to the
232* step (or its mechanical limit) still ensures that the tips of the RCCAs remain engaged
in the guide thimbles, thus ensuring that alignment between the RCCA fingers and the guide
thimbles is always maintained. The repositioning of the RCCAs within the 225* and 232*
step range could position the tips so as to accumulate a higher integrated flux and,
therefore, a higher rate of embrittlement than would result at the 228* step position. The
overall potential increase in integrated flux is determined to be insignificant. In addition,
as discussed above, inserting the RCCAs to the 225" step has no impact on axial power
shapes. This leads to the conclusion that repositioning the RCCAs to the 22$* step will not
lead to a significant increase in integrated exposure or embrittlement. There is, therefore,
no adverse impact on the RCCA tips resulting from the proposed repositioning program.

The hydraulic forces resulting from a LOCA will challenge the mechanical integrity of the
RCCAs. These forces are applied to the RCCAs through openings in the guide thimbles
within the fuel assemblies and through openings in the guide tubes in the upper internals,
in the upper internals, a series of horizontal card type structures provide lateral support for g
the RCCA fingers at regular intervals along the length of the guide tube. Fuel assembly 3guide thlmbles provide Interal support within the core region. Since the span lengths
between lateral support locations will not be changed due to repositioning, forces and
stresses will not be increased significantly. There is, therefore, no adverse impact due to
LOCA hydraulle forces experienced with the implementation of the RCCA repositioning
program.

The question of mechanical integrity relates to whether the RCCAs will remain structurally
intact during a design basis event. The RCCAs remain positively inserted in the guide
thimbles by a safe margin even at the maximum fully withdrawn position of 232 steps. The
RCCAs and protective guide tubes (and thimbles) are subjected to the same mechanical
stresses in any position from Step 225 to Step 232 due to the fixed lateral support locations
in both the upper internals and the fuel assemblies. There is, therefore, no reason to
believe that the RCCAs cannot perform their intended function during a design basis event.

Overall, implementation of the RCCA repositioning program will have no adverse impact on
the mechanical integrity on the control and shutdov/n rods and they will be able to perform
their necessary function.

Fuel hinnacement Considerations

hiembers of the Yankee Atomic Electric Company Fuel hianagement Department (PhiD) have
attended workshops related to RCCA fretting wear in the recent past. Other plants in the
industry have experienced significant RCCA fretting wear. All indications show that
Seabrook's RCCAs are susceptible to such fretting wear. With this industry experience in
mind, the Ph1D has advised NilY of the following two points,

First, Fh1D advised that the proposed axial repositioning program be implemented as soon
as possible or Seabrook may be at risk of potential damage to RCCA fingers. Second,
Ph1D advised that the RCCA repositioning program should be initially set up to avoid the
current fully withdrawn position of 228 steps until operating time at the other positions in
the 225 to 232 step range approximates that of the 228 step position. This would allow for
an even distribution of fretting wear within that range.

3
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Encinectine Evaluation Conclusion

The conclusion of the above evaluations is that the implementation of the proposed RCCA
Repositioning Program is acceptable and should be expeditiously implemented.

This I?ngineering Evaluation applies to core designs where the positioning of the 225 to 232
step range relative to the top of the active core height is the same as Core 1. Step 225 is
currentiv positioned approximately .4* Into the active core region. This evaluation is
appliciole to Core 2, since this criteria is met. The fuel vendor will be informed that the
RCCA repositioning program should be accounted for in subsequent nuclear designs and
safety analyses for the plant.
Sienificant linrards Consideration

NIW has evaluated the proposed Technical Specification changes utilizing the criteria
specified in 10CFR50.92 and has determined that the proposed changes do not involve a
Significant liarards Consideration pursuant thereto.

This evaluation is discussed below and la supported by the Engineering Evaluation discussed
above:

Do the changes involve a significant increase in the probability or consequencesa.

of an accident previously evaluated?

No. Several arcas have been evaluated to ensure that the probability or consequences
of an accident will not increase as a result of the proposed changes. Allowing
previously parked control and shutdown banks to have a variable fully withdrawn
position between 225 and 232 steps, inclusive, versus the current position of 228 steps
will have an insignificant effect on the various areas evaluated. The areas covered
by the evaluations include all of the FSAR Chapter 15 accidents (both non LOCA and
LOCA transients), rod drop time requirements, Minimum Depaiture From Nucleate
Boiling Ratio (MDNBR) requirements and mechanical integrity requirements. The
evaluation performed for these areas indicates that variable repositioning between the
225 to 232 step range will not significantly increase the probability or consequence
of a previously analyzed accident,

b. Do the changes create the possibility of a new or different kind of accident from
any accident pteriously evaluated?

No. The only effect on plant operation, is allowing the control and shutdown banks
to be withdrawn an additional four steps from 228 to 232 steps. Banks positions
below 228 steps are within the current system's approved operability range for
controlled startups and shutdowns. The system is designed to allow withdrawal out
to 230 steps (during cold conditions) as stated in the Rod Control Systems Vendor
Manual or 231 steps during hot conditions. The actual mechanical fully withdrawn
limits for each rod will be determined during the first reload following the
implementation of the proposed TS changes and subsequent reloads, if necessary.
Evaluations have determined that a new or different kind of accident will not resultfrom the proposed changes.
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c. Do the changes involve a significant reduction in the margin of safetyi

N o. The margin (s) of safety potentially affected by the proposed changes are relatcd
to htDNillt requirements for most non LOCA related transient events, and potential
fuel failures with the resulting mass / energy releases during LOCA and Rod Ejection
events. Evaluations have demonstrated that the margin of safety has not been reduced
by the proposed changes to the Technical Specifications.

!
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