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Technical Specification Revisious for Modification

Station LaSalle
Unit(s) 162
Modification # M1-1-90-00%
M1-2-90-007
To: (Systems Design Superintendent)
(NLA)
s (Station Regulatory Assurance Supervisor)

List required Technical Specification revisions:

Section 3/4.1.3 Bases.

Recommend effective date for tcvilion (i.e., calendar date, beginning of ocutage

#, or end of outage #)

Prepared by: 0[1/ ,{/,( A Date: 9//5/6747
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Mol # M1-1-90-009 ENC-QE~06. 1

M1-2-90-007 Revision §

Page 1 of B
Station/Unit LaSalle /162
Exhibit B
10CFKS50.59 SAFETY EVALUATION

1, List the documente implementing the proposed change.

ECN 01-0"169M, ECN 01-00170M
2. Describe the propoeed change and the reason for the change.

The proposed change increases the nominal cleara.ce between the
Control Rod Drive (CRD) Housing and the CRD Support Structure
(Shoot~-out Steel) from 1 inch to 1.5 inches at ambient
temperature by lowering the support structure. This change
facilitates undervessel work, thereby reducing radiation
exposure to plant personnel.

- I Is the change:
[X] Permanent

{ ] Temporary =
Expected duration

AND
Plant Mode(®) restrictions while installed _NO
(NONE if no plant mode restrictions apply)

4. List the SAR sections which describe the affected systeme, structures,
or components (S$5Cs) or activities. Also list the SAR accident analyeis
sections which diecuss the affected SSCe or their operation. List any
other controlling documente such as SERe, previous modificatione or
Safety Evaluations, etc.

4.6.1.2, 4.6.2.3, 15.4.1, 15.4.2, 15.4.3, 15.4.8

5. Describe how the change will affect plant operation when the changed
S5Ce function as intended (i.e., focus on system operation/interactions
in the absence of equipment failures). Consider all applicable
operating modes. Include a discussion of any changed interactions with
other SSCs.

No effect on plant operation. Refer to attached GE safety
evaluation document B13-01503, Rev. 1, dated September 92.

QE-06.1(20)
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9 SAFETY EVALUATION

Unreviewed Safety Question exists
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Mod # M1-1-90-009 ENC-QE~06.1
M1-2-90-007 Revision 5
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Exhibit B

10CFRS50.59 SAPETY EVALUATION
: B T Based on your answere to Questions 5 and 6, does the change adversely
impact systems or functions 8o as to create the possibility of an
accident or malfunction of a type different from those evaluated in the
SAR?
[ ] Yes {X) No

Deecribe the rationale for your answer.

See attached GE safety evaluation document B13-0"503, Rev. P
dated September 92.

1f the answer to Question 11 is Yes, thep an Usreviewsd Safety Question
existe.

QE-06.1(28)
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Exhibit &

13.

1OCFRS0 .59 BAPETY EVALUATION

Tech Spec 3/48:1:2.8
Tech Sp- ¢ and S
Tech Spec  2/4.0.3
Tech Spec  Bapee .

SAR Section 4.6.1.2,
SAR Section 4,6.2.3,
ShR Section 15.4.8

Use the above limite to determine .t the margin of safety le reduced
(l.@., the new values exceed the acceptance limite). Describe the
rational’» for your determination. Include a description of compensating
factors used to reach that conclusion.

See attached GE safety evaluation document B13~01503, Rev. 1,
dated Sepy: ber 92,

1 a Margin of Safety is reduced an Unsreviewed Safety Question sxists.

¥E-06.1(30)
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10CFRSY0 .59 SAFETY EVALUAZION

14. Check one of the following:

[ )

(X)

An Unreviewed Safety Question wae ldentified in Step 10, Step 11,
or Step 13. The proposed change MUST NOT be mplemented without
NRC approval.

No Unreviewed Safety Questiun will result ( Steps 10, 11, and 13)
AND no Technical Specification revieion will be involved. The
change may be implementeu in accordance with applicable proce ‘ures.

A Technical Specification revision is involved; but no Unreviewed
Safety Question will result. The proposed change reguires a
License Amendment. Notify Stav... Regulatory Assurance and Nuclear
Licensing that a Techi.ical Specification revielon is required,

Mark below as applicable.

[ ] The change is not a plant mcdification or minor plant change
and will not be implemented under 10CFRS0.59. Upon receipt of
the approved Technical Specification change from the NRC, the
change me¢ @ implemented.

[X) The change is a plant modification or w.nor plant change.
Marx below as applicable.

[X] A revision to an existing Technical Specification is
required, The change MUST NOT be installed until receipt
of an approved Technical Spucification revision.

{ )] The change will not conflict with any exieting Technical
Specifications and only new Technical Specifications are
required. In these cases, Nuclear Licensing may
authorize inetallation, but not operation, prior to
rece.pt of NRC approval of the License Amendment. If

such authorization i~ granted, the block beluw should be
checked.

[ ] Nuclear Liceneing has authorized installation, but
not operation, prior to receipt of NRC approval of
the License Amendment. The 10CFRS0.59 Safety
Evaluation indicates that no Unre lewed Safety
Question will result a4 provides authority for
installatio snly.

QE-06.1(233)
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Page 8 of &
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Exhibit B
10CPFRS0.59 SBAFETY EVALUATION
X Note: Partial Modifications and/or separate 10CFRS0,.59 reviews for
p\*‘ ~ portions of the work may be used to facilitate installation.
% Preparer ﬂﬂﬁ 9/ 758
& (Cognizant Enginder) Date
W
\ q.\"’ 15. The reviewer hae determined that the documentation is adequate to
su rt the above conclusion and agrees with the conclusion.
~ / /,t e
Reviewer / PR —
[ gn Superintendent /S.ipervisor) Date
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LECS-UFSAR

$.6.2.3.1.2 Apalysis of Malfunction Relating to Rod Withdraval

There are no known single salfunctions that cause the unplanned
vithdraval of even a single control rod: providing initiating

signal has not been given (Subsections 4.6.1.07,1.1,1, Ites ¢,

part 1, and 4.6.2.3.1.2,10)., Hovever, if sultiple malfunctions |
are postulated, studies shov that an unplanned rod vithdraval can

occur at withdraval speeds that vary wvith the cosbination of

salfunctions postulated. In all cases the subseguent vithdraval I
speeds are less than that assused in the rod drop accident

analysis as discussed in Chapter i15.0. Therefore. the physical (
and radiological consequences of such rod vithdravals are less

than these analyzed in the rod drop accident.

€.6.2.3.1.2.17 Drive Housing Fails at Attacheent Weld

The bottos head of the reactor vessel has a penetration for each
control rod drive location. A drive housing is raised into
position inside each penetration and festened by velding. The
drive is raised into the drive housing and bolted to a flange at
the bottom of the housing. The housing material is seamless,
Type 304 stainless steel pipe with a sinimus tensile strength of
75,000 psi. The basic failure considered here is a complete
circumterential crack through the housin, wall at an elevation
just below the J-weld.

Static lcads on the housing vall include the veight of the drive
and the control rod, the veight of the housing belov the J-weld,
and the reactos pressure acting on the 6-inch diaseter cross-
sectional area of the housing and the drive. Dynasic loading
results from the reaction force during drive operation,

It the housing vere to fail as devscribed, the following sequence
of events is foreseen. The housing wvould separate fros the
vessel, The control rod, dr.ve, and housing would be blown
downvard against the support structure by reactor pressure acting
on the cross-sectional area of the housing and the drive. The
downvard motion of the drive and associated parts would be
determined by the gap between the bottos of the drive and the
support structure and by the deflection of the support structure
" under | the current design, saximsum deflection is
approximately inches. 17 the collet vere to remain latched, no
further control rod ejection would occur (Reference 4): the
housing would not drop far enough to clear the vessel
penetration. Reactor water would leak at a rate of approximately
220 gpe through the 0.03~inch diametral clearance betveen the
housing and the vessel penetra.ion,

If the basic housing failure were to occur while the control reod
is being wvithdrawn (this is a ssall fraction of the total drive
operating time) and if the collet vere to stay unlatched, the
folloving sequence of events is foreseen. The housing would
separate from the vessel. The drive and housing wvould be blown
downward against the control rod drive housing support.

4.6-19 REV. O - APRIL 1984
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LSC3~UFSAR

be slightly less than that for Arive housing failure because
reactor pressure vould act on the drive Cross-sectional area only
and the housing wvould remain attached to the reactor vessel. The
drive vould be isolated fros the cooling vater supply. Reactor
vaLer vould flov dovnvard past the velocity limiter piston,
through the large drive filter, and into the annular space
betveen the thersal sleeve and the drive. For vorst-case leakage
calculations, the larne filter is assumed to be deformed or svept
out of the vay so it would offer no significant flov restriction.
At a point near the top of the annulus, where pressure vould have
dropped to 350 psi, the vater vould flesh to steas and cause
choke-flov conditions. Steas vould flov down the annulus and ovt
the space between the housirg and the drive flanges to the
atmosphere. Steam forsatior would limit the leakage rate to
approximately B840 gpn.

If the collet vere latched, control rod ejection wvould be limited
to the distance the drive can drop before comring to rest on the
support structure, There would be no tendency for the collet to
unlatch because pressure belov the collet piston would drop to
zero., Pressure forces, in fact, exert 1435 pounds o hold the
collet in the latched position,

If the bolts failed during control rod vithdraval, pressure below
the collet piston would drop to zeto. The collet, with 1650
pounds return force, wvould latch and stop rod vithdraval,

¢.6.2.3.1.2.4 Meld Joining Flange to Bousing Fails in Tension

The failure considered is a crack in or near the veld that jeins
the flange to the housing. This weld extends through the wvall
and completely around the housing. The flange material is
forged, Type 304 stainless steel, vith a minisus tensile strength
of 75,000 psi. The housing saterial is seanless, Type 304
stainless steel pipe, vith a sinimum tensile strength of 75,000
Psi. The conventional, full-penetration wveld of Type 30f
stainless steel has a minimus tensile strength approxima’ely the
Same as that for the parent setal. The design pressure and
temperature are 1250 psig and 575° F. Reactor pressure acting on
the cross-sectional area of the drive, the veight of the control
rod, drive, and flange, and the dynam. reaction force during
drive operation result in a maxisum tersile stress at the veld ot
approximately 6000 psi.

If the basic flange~to~housing joint failure occurred, the flange
and the attached drive would be blown dovnvard against the
support structure. The support structure loading would be
Siightly less than that for drive housing failure because reactor
pressure vould act only on the drive cross-sectional area. Lack
of differential pressure across the collet piston would cause the
collet t» n latched and limit control rod rotion teo :
approzimately inches, Dovnvard drive movement would be ssmall

G i

and, therefore, most of the drive vould resain inside the
housing. The pressure-under and pressure-over lines are flexible
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4.6.2.3.2,1 Reliability Analysis

A reliability analysis was performed to demonstrate that the ARl design meets
the design failure rate criteria of 10°® tallures to actuate per

feactor-year (reference $). The probubility of spurious actuation was S hosr
to be more than & factor of 10 lesy likely than the probability of failure to
dctuate. The basis for demonstrating the 10°® criteris was the (omplete
electrical independence of the AR system from the electrical portion of the
feactor protection system (RPS) including power supplies. When determining
the overall electrical system fallure probability (ARI and RPS). . he
independence results in an overall fallure proffbtllty well beyond any
practical means of engineering judgement (~10°4 failures to actuate per
demand) . Note that the mechanical portica of the CRD is unchanged by the ARl
modification and now becomes the limiting factor in the overall scram system
reliability. Hence, the AKI modification provides a conservative means of
demonstrating adequate ATVS prevention for the expected ATWS initiators.

The charging water header pressure 1s monitored with a low pressure alarm to
provide warning to control room operators of an impending reactor scram due to
low charging-water-header pressure.

The scram assures that sufficient energy remains in the accumulators to shut
dowrn the reactor.,

€.6.2.3.2.2 control Kod Support and Operation

As described previously, each control rod is independent ly supported and
controlled as required by safety design bases,

4.6.2.3.3 control Rod Drive Mousing Supports
4.6.2.3.3.1 sgafety Bvaluation

Downward travel of the CRD housing and its control rod following the
postulated housing failure equals the sum of these distances: (1) the
compression of the disc springs under dynamic loading, and (2) the initial gap
between the grid and the bottom contact surface of the CRD flange. 1If the
reactor were cold and pressurized, the downward motion of the control rod

1d be limited to the spring compression (approximately 2 inches) plus a gap
of approximately inch. 1If the reactor were hot and pressurized, the gap
FEGTEEESNApproxtnatoly 174 inch and the spring compression would be slightly
less than in the cold condition. 1In either case, the control rod movement
following a housing failure is substantially limited below one drive notch
movement (6 inches). Sudden withdrawal of any contiol rod through a distance
of one drive notch at any position in the core does not produce a transient
sufficient to damage any radicactive material barrier.

The CRD housing supports are in place during power operation and when the

nuclear system is pressurized. 1f a control tod is ejected during shutdown,
the reactor remains subcritical because it is designed to remain subcritical
with any one control rod fully withdrawn at any time.

At plant operating temperature, a gap . approxiuataly‘!!]inch exists between
the CRD housing and the SUpports. At lower temperatures the gap is Greater.
Because the supports do not contact any of the CKRD housing except during the
postulated accident condition, vertical contact stresses are prevented,
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REACTIVITY CONTRUL SvSTEMS

BASES

CONTROL RODS (Continued)

In addition, the automatic CRD cha. g'ag water header low pressure scram
(see Table 2.2.1-1) initiates wel) before any accumulator loses its full capa-
bility to insert the control rod. With this added automatic scram feature,
the surveillance of each individua) accumulator check valve s no longer
necessary Lo demonstrate adequatl stored energy is available for normal scram
action

Control rod coupling integrity is required to ensure comp)iance with the
analysis of the rod drop accident in the FSAR, The overtrave) position feature
provides the unly positive means of determining that a rod is properiy coupled
and therefore this check must be performed prior to achieving criticality after
completing CORE ALTERATIONS that could have aftected the control rod drive
coupling integrity. The subsequent check is performed as a backup to the initial
demonstration.

In order to ensure that the contro) rod patterns can be followed and there-
fore that other parameters are within their 1imits, the control rod position

indication system mu%ﬁ.
The control!iod hous port restricts the outward movement of a control

rod to less tha inches in the event of & housing failurc. The amount o7 rod
reactivity which could be added by this smal) amount of rod withdrawa) is less
than & normal withdrawal increment and will not contribute to any damage to the
primary coolant system The support is not required when there is no pressure
to act as a driving force to 1apidly eject a drive housing.

The required surveillance intervals are adecuate to determing tiat the
rods are OPERABLE and not so frequent as to cause excessive wear on the system
components

3/4 1.4 CONTROL ROD PROGRAM CONTROLS

Control rod withdrawal and insertion sequences are established to assure
that the maximum insequunce individual control rod or control rod segments which
are withdrawn at any time during the ruel cycle could not be worth enough to
result in a peak fuel enthalpy greater than 281" cal/gm in the event nf a control
rod drop accident. The specified sequences are characterized by homogeneous,
scattered patterns of control rod withdrawa), When THERMAL POWER is greater
than 20% of RATED THERMAL POWER, there is no possible rud worth which, if dropped
at the design rate of the velocity limiier, could result in a peak enthalpy of
280 cal/gm.  Thus requiring the RSCS and RWM to be OPERABLE when THERMAL POWER
15 less than or equal to 20% of RATED THIRMAL POWER provides adequate control.

The RSCS and RwM provide automatic supervision to assure that out-of-
segquence rods will not be withdrawn or inserted.

The analysis of the rod drop accident 1s piesented in Section_lS.C.Q of
the FSAR and the techniques of the analysis are presented in a topical report,
Reference |, ard twc supplements, References 2 and 3.

LA SALLE = UNIT 1 3 3/4 1-3 Amendment No 33



REACTIVITY CONTROL SYSTEMS

BASES

CONTROL RODS (Continued)

In addition, the automatic CRD charging water header low pressure scram
(see Table 2.2.11) initiates well before any accumylator loses its ful) capa-
bility to insert the contro] rod. With the added automatic scram feature, the
surveillance of each individual accumulator check valve is no longer necessary
to demonstrate adequate stured energy is available for normal scram action.

Control rod coupling integrity is vequired to ensure compliance with the
analysis of the rod drop accident in the FSAR. The overtrave) position feature
~rovides the only positive means of determining that a rod is properly coupled
and therefore this check must be performed prior to achieving criticality after
completing CORE ALTERATIONS that could have affected the control rod drive
coupling integrity. The s+ ,sequent check 1s performed as a backup to the inftia)
demonstration.

In order to ensure that the control rod patte ns can be fo)lowed and there-
fore that other parameters are within their limits, the control rod position
indication system must be OPERABLE. (3 (5.

The controil (rod housing support restricts the outward movement of & control
rod to less thanf@yinches in the event of a hous'ng failure. The amount of rod
reactivity which tould be added by this small amount of rod withdrawal is less
than a normal withdrawal increment and will not contribute to any damage to the
primary coolant system. The support is not required when there is no pressure
L0 act as & driving force to rapidly eject a drive housing.

The required surveillance intervals are adequate tc determine that the
rods are OPERABLE and not so freguent as to cause excessive wear on the system
component
3/4.1.4 CONTROL ROD PROGRAM CONTROLS

Contro) rod withdrawal and insertion sequences are established to assure
that the maximum insequence individual contro) rod or control rod segments which
are withdrawn at any time during the fuel cycle could not be worth enough to
result in a peak fuel enthalpy greater than 280 cal/gm in the event of a contral
rod drop accident. The specified sequences are characterized by homogeneous ,
scattered patterns of contro)l rod withdrawal. When THCRMAL POWER is greater
than 20% of RATED THERMAL POWER, there is no possible rod worth which, {f dropped
at the design rate of the velocity limiter, could result in a peak enthalpy of
280 cal/gm. Thus requiring the RSCS and RWM to be OPERABLE when THERMAL POWER
is less than or equal to 20% of RATED THERMAL POWER provides adequate control.

The RSCS and RWM provide automatic supervision to assure that out-of-
sequence rods will not be withdrawn or inserted.

The analysis of the rod drop accident is presented in Section 15.4.9 of
the FSAR and the techniques of the analysis are presented in a topical report,
Reference 1, and two supplements, References 2 and 3.

The REM is designed to automatically prevent fuel damage in the event of
erroneous rod withdrawal from 1r.ations of high power wens‘ty during high power
operation, Two channels are pr .vided. Tripping one of the channels will block
erroneous rod withdrawal soon enough to prevent fuel damage. This system backs
up the written sequence used by the operator for withdrawal of contrc rods

LA SALLE =~ UNIT 2 B 3/4 1-3 Amendment No. ¢




