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REACTOR COOLANT SYSTEM
RECIRCULATION LOOPS - SINGLE LOQP QPERATION
LIMITING CONOITION FOR OPERATION

3.4.1.1.2 One reactor coolant recirculation loop shal) be in operation with
the sump speed < 80% of the ratad pump speed and the reac<tor at 2
THERMAL POWER/core flow condition outside of Regions { and [! of
Figure 3.34.1.1.1-1, and
3. he following revisedq specification limits shall ne followed:
i. Spacification 2...2: <he MCPR Safety Limit shall se increasas 33 ..37
Y

2. Taple 2.2.1-1: <the APRM Flow-8iased Scram Trip Setpoints spal! ze

as follows:
Trip Setpaint Allowable Value
< 0.38w » 543 < 0.58W + 57X,

3. Specification 3.2.2: the APRM Setpoints shall be as follows:
Trip Setpaint Allowable Value
S < (0.58W + S4X)T S < (0.58W *» 57%)T
SRB < (0.58W + 45%)T SRB < (0.58W « 48%)T

4. Spacification 3.2.3: The MINIMUM CRITICAL POWER RATIO (MCPR) shall
be greatar than or equal to the largest of the following values:

a. —t42—> 1,30
. the MCPR detarmined from Figure 3.2.3-1l.plus 0.01, and
¢.  the MCPR detsrmined from Figurs 3.2.3-2 plus 0.01.

§. Table 3.3.6-2: the RBM/APRM Contral Rad 8lock Setpoints shall be as
follows: ‘

a. ReéM - Upscale Trip Setpoint Allowatile Value
< Q. * 5 ES,'e'Ew » Sa

Y

i APRM=Flow Biased  Trip Setpoint Allowable Value
o < 0.58wWF 45% <0.58W - X

el

f; OPERATIONAL CONDITIONS 1* and 2*+, excapt during two loop
opearation.#

" APPLICABIL
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SAFETY LIMITS
BASES

2.1.2 THERMAL PQWER, High Pressure and High Flow

Onset of transition boiling results in a decrease in heat transfer from
the clad and, therefore, elevated clad temperature and the possibility of clad
failure. However the existence of critical power, or boiling transition, is not
a directly observable parameter in an operating reactor. Therefore, the margin
to boiling transition is calculated from plant operating parameters such as core
power, core flow, feedwater temperature, and core power distribution. The
margin for each fuel assembly is characterized. by the critical power ratio (CPR),
which is the ratio of the bundle power which would produce onset of transition
boiling divided by the actual bundle power. The minimum value of this ratio
for any bundle in the core is the minimum critical power ratio (MCPR).

The Safety Limit MCPR assures sufficient conservatism in the operating
MCPR limit that in the event of an anticipated operational occurrence from the
limiting condition for operation, at least 99.9% of the fuel rods in the core
would be expected to avoid boil1ng transition. The margin between calcylated
boiling transition (MCPR = 1.00) and the Safety Limit MCPR is based on a detail-
ed statistical procedure which considers the uncertainties in monitoring the core
operating state. One specific uncertainty included in the safety limit is the
uncertainty inherent in the XN-3 critical power correlation. XN-NF-524 (A)
Revision 1 describes the methodology used in determining the Safety Limit MCPR.

The XN=3 critical power correlation is based on a significant body of
practical test data, providing a high degree of assurance that the critical
power as evaluated by the correlation is within a small percantage of the
actual critical power being estimated. As long as the core pressure and flow
are within the range of validity of the XN-3 correlation (refer to Sec-
tion B8 2.1.1), the assumed reactor conditions used in defining the safety limit
introduce conservatism into the limit because bounding high radial power fac-
tors and bounding flat local peaking distributions are used to astimate the
number of rods in boiling transition. Still further conservatism is induced by

. the tendency of the XN=3 correlation to overpredict the number of rods in

boiling transition. These conservatisms and the inherent accuracy of the XN-3
correlation provide a reasonable degree of assurance that during sustained
operation at the Safety Limit MCPR there would be no transition boiling in the
core. If boiling transition were to occur, there is reason to believe that the
integrity of the fuel would not necessarily be compromised. Significant test
data accumulated by the U.S. Nuclear Regulatory Cosmission and private organiza~
tions indicate that the use of a boiling transition limitation to protect
against cladding failure is a very conservative approach. Much of the data
indicates that LWR fuel can survive.for an extended period of time in an
environment of boiling transition.

MF fuel is monitred usita The X3 2t J:W dvrrel«'fm\. e
'\4 defermied That Hhis Correlahm nvides sufficiest vaTism Tdﬁr:::lbdt
N;a{ for any PeMKdue To ¢hanne)’ bow, The cokszriatism
to be LM MmN Expected ACPR (asoz)dbe‘lb & 6) bow MC~Icihh oe.h&l:\bd
o] chomels o ol one. Fual bk nﬁme,'m':f‘ BT T o S o

Sl S R MR o] i M
of WML B«He‘hn MNo. 90-02 en‘h'HQ W5 of Tecral ,MV'“ Canse{ by Chne] Box Bows”
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3/4.2 POWER OISTRIBUTION LIMITS
BASES

The specifications of this section assure that the peak cladding tempera-
ture following the postulated design basis loss-of-coolant accident will not
exceed the 2200°F limit specified in 10 CFR 50.46.

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

This specification assures that the peak cladding temperature following
the postulated design basis loss-of-coolant accident will not exceed the limit
specified in 10 CFR 50.46.

The peak cladding temperature (PCT) following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate of all the
rods of a fuel assembly at any axial location and is dependent only secondarily
on the rod to rod power distribution within an assembly. The Technical Specifi-
ation APLHGR for ANF fuel is specified to assure the PCT following a postulated
LOCA will not exceed the 2200°F 1imit. The limiting value for APLHGR is shown
in Figures 3.2.1-1 and 3.2.1-2.

The calculational procedure used to establish the APLHGR shown on Figures
3.2.1-1, and 3.2.1-2 is based on a loss-of-coolant accident analysis.
The analysis was performed using calculational models which are consistent with
the requirements of Appendix K to 10 CFR 50. These models are described in
-Refenenga—l—or XN-NF-80-19, Volumes 2, 2A, 28 and 2C. '

3/4.2.2 APRM SETPOINTS

The flow biased simulated thermal power-upscale scram setting and flow biased

simulated thermal power-upscale control rod block functions of the APRM instru-

ments limit plant operations to the region covered by the transient and accident

analyses. In addition, the APRM setpoints must be adjusted to -ensure that
>1X plastic strain and fuel centarline melting do not occur during the worst
anticipated operational occurrence (A0Q), including transients initiated from
partial power operation.

For ANF fuel the T factor used to adjust the APRM setpoints is based on
the FLPD calculated by dividing the actual LHGR by the LHGR obtained from
Figure 3.2.2-1. The LHGR versus exposure curve in Figure 3.2.2-1 is based on
ANF's Protaction Against Fusl Failure (PAFF) line shown in Figure 3.4 of
XN-NF-85-67(A), Revision 1. Figure 3.2.2-1 corresponds to the ratio of
PAFF/1.2 under which cladding and fuel intagrity is protected during AOOs.

SUSQUEHANNA -~ UNIT 1 8 3/4.2-1 Amendment No. 90
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POWER OISTRIBUTION LIMITS
BASES

3/4.2.3 MINIMUM CRITICAL POWER RATIO

s The required operating limit MCPRs at steady state operating conditions as
specified in Specification 3.2.3 are derived from the established fuel cladding
integrity Safety Limit MCPR, and an analysis of abnormal operational transients.
For any abnormal operating transient analysis evaluation with the initial con-
dition of the reactor being at the steady state operating limit, it is required
that the resulting MCPR does not decrease below the Safety Limit MCPR at any
time during the transient assuming instrument trip setting.given in
Specification 2.2.

To assure that the fuel cladding integrity Safety Limit is not exceeded
during any anticipated abnormal operational transient, the most limiting tran-
sients have been analyzed to determine which result in the largest reduction
in CRITICAL POWER RATIO (CPR). The type of transients evaluatad were loss of
flow, increase in pressure and power, positive reactivity insertion, and coolant
temperature decrease. The limiting transient yields the largest delta MCPR.
When added to the Safety Limit MCPR, the required minimum operating limit MCPR
of Specification 3.2.3 is obtained and presented in Figures 3.2.3-1 and 3.2.3-2.

The evajuation of a given transient begins with the system initial param-
eters shown in the cycle specific transient analysis report that are input to
an ANF core dynamic behavior transient computer program. The outputs of this
program along with the initial MCPR form the input for further analyses of the
thermally limiting bundle. The codes and methodology to evaluate pressuriza-
tion and non-pressurization events are described in XN-NF-79-71 and XN-NF-84-105.
The principal result of this evaluation is the reduction in MCPR caused by the
transient, -

Figure 3.2.3-1 defines core flow dependent MCPR operating limits which
assure that the Safety Limit MCPR will not be exceeded during a flow increase
transient resuiting from a motor-generator speed control failure. The flow
dependent MCPR is only calculated for the manual flow control mode. Therefore,
automatic flow control operation is not permitted. Figure 3.2.3-2 defines the
power dependent MCPR operating limit which assures that the Safety Limit MCPR
will not be exceeded in the event of 3 Faedwater Esntroller Failureyinitiated £
from a reduced power condition. (Red ’ OF Load Rejedf 1yifloF Maih Turbie

Cycle specific analyses are performe the most 1imiting local and core
wide transients to determine thermal margin. Additional analyses are performed
to determine the MCPR operating limit with either the Main Turbine Bypass in-
operable or the EOC-RPT inoperable. Analyses to determine thermal margin with
both the EQC-RPT inoperable and Main Turbine Bypass inoperable have not been
performed. Therefore, operation in this condition is not permitted.

At THERMAL POWER levels less than or equal to 25X of RATED THERMAL POWER,
the reactor will be operating at minimum recirculation pusp speed and the
moderator void content will be very small. For all designated control rod
patterns which may be employed at this point, operating plant experience indi-
cates that the resulting MCPR value is in excess of requirements by a consider-
able margin. Ouring initial start-up testing of the plant, a MCPR evaluation

SUSQUEHANNA - UNIT 1 B 3/4 2-2 Amendment No. 90






POWER OISTRIBUTION LIMITS
ASES

MINIMUM CRITICAL POWER -RATIO (Continued)

will be made at 25X of RATED THERMAL POWER level with minimum recirculation
pump speed. The MCPR margin will thus be demonstratad such that future MCPR
evajuation below this power level will be shown to be unnecassary. The 2aily
requirement for calculating MCPR when THERMAL POWER is greatar than or equal

to 25X of RATED THERMAL POWER is sufficient since power distribution saifts

are very slow when thare have not been significant power or csntrol rod c¢nanges.
The requirement for calculating MCPR when a limiting control rod pattarn is
approached ansures that MCPR will be known following a cnange in THERMAL PCWER
or power shape, regardless of magnitude, that could place operation 3t 3 thermai
Timit.

3/8.2.4 LINEAR HEAT GENERATION RATE

This spec1f1catxon assures that the Linear Heat Generation ate (L 5GR) ‘a
any fuel rod is less than the aasign 11naar heat generation even 7 Juel
pellat dens1f1catmon 1s postulatad.

1. General ETactr1c

del for Loss-of-Coolant Analysis %
. in Accordancn

x K, NEDE~20566, Novemoer 197S.
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3/4.4 REACTOR COOLANT SYSTEM (i

-i‘
'S~
N

dASES

3/4.4.1 RECIRCULATION SYSTEM

Operation with one reactor recirculation Joop inoperable has deen avaluated
and found accaptadble, provided that the unit is operated in accordance wizh
Specification 3.4.1.1,2,

LOCA analyses for two loop operating conditions, which result in Paax
Ciadding Temperatures (PCTs) dbelow 2200°F, bound single loop operating
conditions. Single loop ooeration LOCA analyses using two-loop MAPLHGR “‘mics
~esult in lower PCTs. Therefore, tne use of two-Jaoo MAPLHGR limits sure g
s ﬂgég 1200 ocperation issures tnat ihe PCT during 3 LICA event remai~s ce'sw
2220

The MINIMUM CR{TICAL 2QWER ATIQ (MCPR) iimits for single lood :Seratizn
assure trat tne Safety Limit MCPR is 10t exceeded for any Anticisateq

- .

~-oerational Jccurrence (AQQ), L )(

__ For singie looo coeration, the BM anda APSM setpoints are adjusted oy a
3, 3X decreasa in recircuiation drive flow to account for the active loop 2arive
‘1ow that dypasses ine core and goes up through the inactive loop jet sumps.

Surveillance sn <he oump speed of he cperating recirculation 'coo ‘s
‘moosed %0 excluae wne possioility of excessive reactor vessal internals /‘bra-
tion. Surveillance on qifferential temperatures below the thresnold limits
on THERMAL POWER or recirculation loop flow mitigates undue thermal stress on
vessel nozzles, recirculation pumps and the vessel bottom head during extenced
speration in the single lcop mode. The thresnold limits are those values wnich
w111 sweep up the cold water from the vessal bottom head.

Specifications have been provided to prevent, detect,. and mitigate core
thermal nydraulic instability events. These spacifications are prescribed in
accordance with NRC 8Bulletin 88-07, Supplement 1, "Power Qscillations in Boiling
‘Water Reactors (8WRs)," dated Oecember 30, 1988. The boundaries of the regions
in Figure 3.4.1.1.1.1-1 are determined using ANF decay ratic calculations and

supported Dy Susquehanna SES stability testing.

LPRM upscale alarms are required to detect reactor core thermal hydraulic
instability events. The criteria for determining which LPRM upscale alarms
are required is based on assignment of these alarms to designated core zones.
These core zones consist of the level A, 8 and C alarms in 4 or S adjacent
1LP8M strings. The number and location of LPRM strings in each zone assure
that with S0%X or more of the associated LPRM upscale alarms OPERABLE
sufficient monitoring capability is availabie to detect core wide and regional
oscillations. Operating plant instability cata is used to determine the
specific LPRM strings assigned to each zone. The core zones and required LPRM
upscalo alarms. in each zone are specified in appropriate procedures.

An jnoperable jet pump is not, in itsalf, a sufficient reason to declare a
recirculation loop inoperable, but it does, in case of a design-basis-accident,
increase the blowdown area and reduce the capability of reflooding the core;
thus, the requirement for shutdown of the facility with a jet pump inoperable.
Jet pump failure can be detected dy monitoring jet pump porformancc on a
prescribed schedule for significant degradation.

SUSQUEHANNA - UNIT 1 8 3/4 4-1 Amendment No. 96




' QESIGN FEATURES

5.3 REACTOR CORE

FUEL ASSEMBLIES

5.3.1 The reactor core shall contain 764 fuel assemdlies with each fuel
assemoly containing 62 or 79 fuel rods and two watar rods clad with Zirealay -2. |
Each fuel rod shall have 3 nominal active fuel length of 150 inches. e

m Reloag fuel
shall have 3 saximum average enrichment of 4.0 weignt

percant U-238.
P SN e " R Vi e N e VS VN ——

CONTROL 200 ASSEMBLIES ™
5.3.2 The reactor core shall contain 185 control rod assemdlies, each K
Re p'a:e N > consisting of 3 cruciform array of stainless stael tudas containing 143 incnes )

of doron carvide, Q‘C. powder surroynded by a cruciform shaped stainless staeil

4 sheath.

. v
Insert AV as
peovided on the
-~ [}

.—c:'i»:wm:& 34<

S.4 REACTOR 200LANT SYSTEM

OESIGN PRESSURE ANO TEMPERATURE

3. In accordance with the code requirements specified in Section 5.2 of
the FSAR, with 2llowancas for ncrmal degradatiaon pursuant %o the
applicable Surveillance Requirements,

‘ ‘ 5.4.1 The reactor csolant system is designed and shall te maintained:

d. For a pressure af:
1. 1250 psig on the suction side of the recirculation pumps.

2. 1500 psig from the recirculation pump discharge to the jet
pumps.

¢. For a tasperaturs of 575°F.

VoLUME

$.4.2 The total water and steam volume of the reactor vessel and recirculation
systam is approxisataly 22,400 cudic fset at a nominal T“' of $238°F,
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Insert A

CONTROL ROD ASSEMBLIES

5.3.2 The reactor core shall contain 185 control rod assemblies
consisting of two different designs. The "original equipment"
design consists of a cruciform array of stainless steel tubes
containing 143 inches of boron carbide (B4C) powder surrounded by
a stainless steel sheath. The "replacement" control blade design
consists of a cruciform array of stainless steel tubes containing
143 inches of boron carbide (B4C) powder near the center of the
cruciform, and 143 inch long solid hafnium rods at the edges of
the cruciform, all surrounded by a stainless steel sheath.




NO SIGNIFICANT HAZARDS CONSIDERATIONS

The following three questions are addressed for each of the proposed Technical
Specification changes:

1. Does the proposed change involve a significant increase in the
probability or consequences of an accident previously evaluated?

2. Does the proposed change create the possibility of a new or different
kind of accident from any accident previously evaluated?

3. Does the proposed change involve a significant reduction in a margin of
safety? .

Specification 3/4.2.1, Average Planar Linear Heat Generation Rate

The changes to this specification are solely to Figure 3.2.1-1, which provides
appropriate MAPLHGR Timits to bound the exposure that the ANF 8x8 fuel will
experience during Cycle 6 operation.

1. No. The increased allowed exposure is based on an additional MAPLHGR
evaluation performed by ANF (See Summary Report Reference 3). This
evaluation is consistent with previously approved methods, and ensures
that the peak cladding temperature for the ANF 8x8 fuel remains below
2200°F, local Zr-H,0 reaction remains below 17%, and core-wide hydrogen
production remains below 1% for the limiting LOCA event as required by
10 CFR 50.46. Therefore, the additional MAPLHGR limits do not involve a
significant increase in the probability or consequences of an accident
previously evaluated.

2. No. The analysis described above can only be evaluated for its effect
on the consequences of analyzed events; it cannot create new ones. The
consequences of analyzed'events were evaluated in 1. above.

3. No. As discussed in 1. above, the analysis to support the MAPLHGR
limits at higher exposures is consistent with previously approved
methods and meets all pertinent regulatory criteria for use in this
application. Therefore, the proposed change will not result in a
significant decrease in any margin of safety.

Specification 3/4.2.3, Minimum Critical Power Ratio

The changes to this specification provide new operating limit MCPR curves
based on cycle-specific transient analyses.

1. No. Limiting core-wide transients were evaluated with ANF's COTRANSA
code (see Summary Report Reference 29) and this output was utilized by
the XCOBRA-T methodology (see Summary Report Reference 30) to determine
delta CPRs. 'Both COTRANSA and XCOBRA-T have been approved by the NRC in
previous license amendments. All core-wide transients were analyzed
deterministically (i.e., using bounding values as input parameters).




L

Two local events, Rod Withdrawal Error and Fuel Loading Error, were
analyzed in accordance with the methods described in XN-NF-80-19 (A)
Vol. 1 (see Summary Report Reference 6). This methodology has been
approved by the NRC. » y

Based on the above, the methodology used to develop the new operating
limit MCPRs for the Technical Specifications does not involve a
significant increase in the probability or consequences of an accident
previously evaluated. '

2. No. The methoaology described can only be evaluated for its effect on
the consequences of analyzed events; it cannot create new ones. The
consequences of analyzed events were evaluated in 1. above.

3. No. As stated in 1. above, and in greater detail in the attached
Summary. Report, the methodology used to evaluate core-wide and local
transients is consistent with previously approved methods and meets all
pertinent regulatory criteria for use in this application.

Based on the above, the use of the methodology utilized to produce the
Ul1C6 MCPR operating limits will not result in a significant decrease in
any margin of safety.

Specification 3/4.2.4, Linear Heat Generation Rate

Proposed changes to this specification provide appropriate limits at extended
burnups for ANF 8x8 fuel. .

1. No. ANF-90-018(P), Revision 1 (see Summary Report Reference 5) supports
the new maximum 8X8 discharge exposure. This report demonstrates that
margin to 8x8 fuel mechanical design limits is assured for all
anticipated operational occurrences throughout the life of the fuel
provided that the fuel rod power history remains within the power
histories assumed in the analyses.

Based on the above, the U1C6 LHGR operating Timits do not involve a
significant increase in the probability or consequences of an accident
previously evaluated. -

2. No.‘ This change reflects appropriate limits which ensure compliance
with all relevant fuel mechanical design criteria. Application of these
limits will not create the possibility of a new or different event.

3. No. As described‘in 1. above, ANF-90-018(P) Revision 1 demonstrates
appropriate safety margin to fuel mechanical design limits for all
anticipated operational occurrences throughout the 1ife of the fuel.

Specification 3/4.4.1, Recirculation System (Two Loop Operation)

The changes to this specification (i.e., Figure 3.4.1.1.1-1) ‘reflect cycle-
specific stability analysis. .

1. No. COTRAN core stability calculations were performed for Unit 1 Cycle
6 to determine the decay ratios at predetermined power/flow conditions.



The resulting decay ratios (See Summary Report, Reference 3) were used
to define operating regions which comply with the interim requirements
of NRC Bulletin No. 88-07, Supplement 1 "Power Oscillations in Boiling
Water Reactors," (See Summary Report, Reference 19). As in the previous
cycle, Regions B and C of the NRC Bulletin have been combined into a
single region (i.e., Region II), and Region A of the NRC Bulletin
corresponds to Region I.

‘Region I has been defined such that the decay ratio for all allowable
power/flow conditions outside of the region is less than 0.90. To
mitigate or prevent the consequences of instability, entry into this
region requires a manual reactor scram. Region I for Unit 1 Cycle 6 has
bee? calculated to be slightly larger than Region I for the previous
cycle. - ,

Region II has been defined such that the decay ratio for all allowable
power/flow conditions outside of the region (excluding Region I) is less
than 0.75. For Unit 1 Cycle 6, Region II must be immediately exited if
it is inadvertently entered. Similar to Region I, Region II is slightly
larger than in the previous cycle. ‘

In addition to the region definitions, PP&L has performed stability
tests in SSES Unit 2 during initial startup of Cycles 2 and 3 to
demonstrate stable reactor operation with ANF 9x9 fuel. The test
results for U2C2 (See Summary Report, Reference 20) show very low decay
ratios with a core containing 324 ANF 9x9 fuel assemblies.

Figure 3/4.1.1.1-1 is also referenced by Specification 3/4.4.1.1.2,
which governs Single Loop Operation (SLO). The evaluation above applies
under SLO conditions as well.

Based on the above, operation within the limits specified by the
proposed changes.will ensure that the probability and consequences of
unstable operation will not significantly increase.

2. No. The methodology described above can only be evaluated for its
effect on the consequences of unstable operation; it cannot create new
events. The consequences were evaluated in 1. above. '

3. No. PP&L believes that the use of Technical Specifications that comply

with NRC Bulletin 88-07 Supplement 1, and the tests and analyses
described above, will provide assurance that SSES Unit 1 Cycle 6 will
comply with General Design Criteria 12, Suppression of Reactor Power
Oscillations. This approach is consistent with the SSES Unit 1 Cycle 5
method)for addressing core stability (See Summary Report, References 22
and 23).

Specification 3/4.4.1, Recirculation System (Single Loop Operation)

The changes to this specification include a revised MCPR limit and correction
of a typographical error.

1. No. The revised MCPR iimit reflects the result of ANF's ana]ys{s of a
recirculation pump seizure accident on a generic basis for the



Susquehanna units (See Summary Report Reference 4). Past analyses of
this accident utilized ANF's transient methodology to establish a delta
CPR which would preclude fuel failures due to overheating or clad
strain. The generic analysis performed for U1C6 and future SSES cycles
used Safety Limit MCPR methodology to determine the extent of rods which
might experience boiling transition should MCPR reach 0.90. This
accident methodology results in increased consequences (less than 2% of
the fuel rods were calculated to experience boiling transition at the
95% confidence level, and significantly fewer rods would be expected to
fail, as opposed to none using the transient methods). This result,
however, is not a significant increase in consequences when compared to
LOCA results. Furthermore, it meets the regulatory acceptance criteria
for radiological consequences since they are but a small fraction of 10
CFR 100 guidelines, even with the conservative assumption that all rods
which experience boiling transition fail,

The typographical error is an inadvertent omission of the "W" in the
APRM flow biased trip setpoint. This is an editorial correction to a
previously approved amendment; no technical change is being proposed.

Based on the above, the proposed changes do not involve a significant
increase in the probability or consequences of an accident previously
evaluated.

No. The analysis which supports the SLO MCPR limit revision can only be
evaluated for its effect on the consequences of analyzed events; it
cannot create new ones. The consequences of analyzed events were
evaluated in 1. above. The typographical correction is purely
administrative in nature.

No. See 1. above. The analysis used to determine the revised SLO MCPR
limit meets all pertinent regulatory requirements for use in this
application, and concluded that the consequences were but a small
fraction of 10 CFR 100 guidelines.

The typographical correction is purely administrative in nature.

Based on the above, the proposed changes will not resuit in a
significant decrease in any margin of safety.

Specification 5.3.1, Fuel Assemblies

The proposed changes to this section delete unnecessary references to the
initial core loading.

1.

No. References to the initial core loading, which has been completely
discharged, are unnecessary and proposed to be deleted. The ANF-5 9x9
fuel has similar thermal hydraulic and nuclear operating characteristics
to the ANF-4 9x9 design which has been previously approved by the NRC
(See Summary Report Reference 7) for coresidence with the ANF 8x8 fuel
that will remain in the core. Therefore, the proposed changes do not
involve a significant increase in the probability or consequences of an
accident previously evaluated.






No. °As described above, the ANF 9x9 fuel has been previously evaluated
for coresidence with ANF 8x8 fuel in the core. No new events have been
determined to result from this change.

No. Based on its similar operating characteristics, previously approved

analyses, and the analyses and V1imits which are proposed in this
application, the UIC6 reload fuel will not result in a significant
decrease in any margin of safety.

Specification 5.3.2, Control Rod Assemblies

The changes to this specification are provided in order to recognize the
replacement blade design being introduced in U1C6.

1.

No. The main differences between the replacement Duralife 160C control
blades and the original equipment control blades are:

a. the Duralife 160C control blades utilize improved B,C tube
material (i.e. high purity stainless steel vs. commercial purity
stainless steel) to eliminate cracking during the lifetime of the
control blade;

b. . the Duralife 160C control blades utilize three solid hafnium rods
at each edge of the cruciform which replace the three B,C rods

that are most susceptible to cracking to increase control blade
life;

C. the Duralife 160C control blades contain additional B4C tubes in
place of the stiffeners, have an increased sheath thickness,
utilize a full length weld to attach the handle and velocity
limiter, and contain additional coolant holes at the top and
bottom of the sheath which result in a crevice-free structure;

d. the Duralife 160C control blades utilize low cobalt-bearing pin
and roller materials :in place of stellite which was previously
utilized; '

e. the Duralife 160C control blades are longer by approximately 3;1’

inches in order to facilitate fuel moves within the reactor vessel
during refueling outages at Susquehanna SES; and

f. the Duralife 160C control blades are approximately 16 pounds
heavier as a result of the design changes described above..

The Duralife control blade has been evaluated to assure it has adequate
structural margin under loading due to handling, and normal, emergency,
and faulted operating modes. The loads evaluated include those due to
normal operating transients (scram and jogging), pressure differentials,
thermal gradients, seismic deflection, irradiation growth, and any other
lateral and vertical loads expected for each condition. The Duralife
160C control blade stresses, strains, and cumulative fatigue have been
evaluated and result in an acceptable margin to safety. The control
blade insertion .capability has been evaluated and it has been determined
to be capable of insertion into the core during all modes of plant



operation within the limits of plant analyses. The Duralife 160C
control blade coupling mechanism is equivalent to the original equipment
coupling ‘mechanism and is fully compatible with the existing control rod
drives in the plant. In addition, material selected is compatible with
the reactor environment. The impact of the increased weight of the
control blades on the seismic and hydrodynamic load evaluation of the
reactor vessel and internals has been reviewed and found to have a
negligible effect on existing analyses.

, With the exception of the crevice-free structure and the extended

handle, the Duralife 160C control blades are equivalent to the NRC
approved Hybrid I Control Blade Assembly (Summary Report Reference 9).
The mechanical aspects of the crevice-free structure were approved by
the NRC for all control blade designs in Summary Report Reference 10. A
neutronics evaluation of the crevice-free structure for the Duralife
160C design was performed by GE using the same methodology as was used
for the Hybrid I control blades in Reference 9. These calculations were
performed for the original equipment control blades and the Duralife
160C control blades described above assuming an array of ANF 9x9 fuel.
The Duralife 160C control blade has a slightly higher worth than the
original equipment design, but the increase in worth is within the
criterion for nuclear interchangeability. The increase in blade worth
has been taken into account in the appropriate U1C6 analyses. However,
as stated in Summary Report Reference 9, the current practice in the
lattice physics methods is to model the original equipment all B,C
control blade as non-depleted. The effects of control blade dep%etion
on core neutronics during a cycle are small and are inherently taken
into account by the generation of a target k-effective for each cycle.
As discussed above, the neutronics calculations of the crevice-free
structure show that the non-depleted Duralife 160C control blade has
direct nuclear interchangeability with the non-depleted original
equipment all B,C design. The Duralife 160C also has the same end-of-
life reactivity worth reduction limit as the all B,C design. Therefore,
the Duralife 160C can be used without changing the current lattice -
physics models as previously approved for the Hybrid I control blades
(Summary Report Reference 9).

The extended handle and the crevice-free structure features of the
Duralife 160C control blades result in a one pound increase in the
control blade weight over that of the Hybrid I blades, and a sixteen
pound increase over the Susquehanna SES original equipment control
blades. In Summary Report Reference 9, the NRC approved the Hybrid I
control blade which weighs less (by more than one pound) than the D
lattice control blade. The basis of the Control Rod Drop Accident
analysis continues to be conservative with respect to control rod drop
speed since the Duralife 160C control blade weighs less than the D
lattice control blade, and the heavier D lattice control blade speed is
used in the analysis. In addition, GE performed scram time analyses and
determined that the Duralife 160C control blade scram times are not
significantly different than the original equipment control blade scram
times. The current Susquehanna SES measured scram times also have
considerable margin to the Technical Specification limits. Since the
increase in weight of the Duralife 160C control blades does not
significantly increase the measured scram speeds and the safety analyses
which involve reactor scrams utilize the Technical Specification limit
scram times, the safety analyses are not affected.




Since the Duralife 160C control blades contain solid hafnium rods in
locations where the B,C tubes have failed, and the remaining B,C rods
are manufactured with an improved tubing material (high purity stainless
steel vs. commercial purity stainless steel), boron loss due to cracking
is not expected. PP&L plans to track the depletion of each control
blade and discharge any control blade prior to a ten percent loss in
reactivity worth. Therefore, the requirements of IE Bulletin 79-26,
Revision 1 do not apply to the Duralife 160C control blades.

Based on the discussion above, the new control blades proposed to be
utilized in U1C6 do not involve a significant increase in the
probability or consequences of an accident previously evaluated.

No. The replacement blades can only be evaluated for their
effectiveness as part of the overall reactivity control system, which is
evaluated in terms of analytical consequences in 1. above. Since they
do not cause any significant change in system operation or function, no
new events are created.

No. The analyses described in 1. above indicate that the replacement
blades meet all pertinent regulatory criteria for use in this
application, and are expected to eliminate the boron loss concerns
expressed in IE Bulletin 79-26, Revision 1. Therefore, the proposed
change does not result in a significant decrease in any margin of
safety.

b:\hazards.rrs







