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Reactor-Core SLs
i 2.1.1

BASES

APPLICAELE The fuel cladding must not sustain damage as a result of normal
SAFETY operation and AOQs. The reactor core SLs are established to preclude
ANALYSES violation of the fuel design criterion that an MCPR limit is to be

established, such that at least 99.9% of the fuel rods In the core would not
be expected to experience the onset of transtion boiling.

The Reactor Protection System setpoints (LCO 3.3.11, Reactor
Protection System (RPS) Instrumentation"). In combination with the other

E C%7T ILCOs, are designed to prevent any anticipated combination of transient
conditions for Reactor Coolant System water level, pressure, and
THERMAL POWER level that would result in reaching the MCPR limit.

2.1.1.1a Fuel Cladding Interritv IGeneral ElectricComoanv GE) Fuell

GE critical power correlations are applicable for all critical power
calculations at pressures X 785 psig and core flows k 10% of rated flow,
For operation at low pressures or low flows, another basis is used, as
follows:

Since the pressure drop in the bypass region is essentially all
elevation head, the core pressure drop at lQw power and flows will
always be > 4.5 psi, Analyses (Ref. 2) show that with a bundle flow
of 28 x 1 6 lb/hr, bundle pressure drop is nearly independent of
bundle power and has a value of 3.5 psi. Thus, the bundle flow with
a 4.5 psi driving head will be > 28 x 1iD lb/hr. Full scale ATLAS test
data taken at pressures from 14.7 psla to 800 psla Indicate that the
fuel assembly critical power at this flow is approximately 3.35 MWt.
With the design peaking factors, this-corresponds to a THERMAL
POWER > 50 %o RTP. Thus, a THERMAL POWER limit of 25% RTP
for reactor pressure c 785 psig is conservative.

2.1.1.1b Fuel Cladding Intertyl Advanced Nuclear Fuel Corporation
(ANF) Fuen

The use of the XN-3 correlation is valid for critical power calculations at
pressures > 580 psig and bundle mass fluxes >0.25 x 10 lb/hr-ft2
(Ref. 3). For operation at low pressures or low flows, the fuel cladding
integrity SL is established by a limiting condition on core THERMAL
POWER, with the following basis:

Provided that the water level in the vessel downcomer is maintained
above the top of the active fuel, natural circulation is sufficient to ensure a
minimum bundle flow for all fuel assemblies that have a relatively hlgh
power and potentially can approach a critical heat flux condition. For the
ANF 9x9 fuel design, the minimum bundle flow is > 30 x 10 lb/hr. For the
ANF 8x8 fuel design, the minimum bundle flow is > 28 x 103 lb/hr. For all
designs, the coolant minimum bundle flow and maximum flow area are
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INSERT 1

There is an exception to the applicability of SL 2.1.1.1 for depressurization AOOs, for
examnple the pressure regulator failure -open (PRFO) event in Chapter [IS] of the FSAR.
In depressurization transients, critical bundle power increases and actual bundle power
decreases, which tends to increase the critical power ratio, (Reference 5). This providers
more margin to the conditions that would produce the onset of cransition boiling.
Consequently, SL 2.1.1.1 does not apply to AOOs which result in reactor
depressurization.
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Reactor Core SLs
8 2.1.1

BASES

SAFETY LIMITS The reactor core SLs are established to protect the Integrity of the fuel
clad barrier to the release of radioactive matejIls to thejenvirons.
SL 2.1.1.1 and SL 2.1.1.2 ensure that the core operates within the fuel
design criteria. SL 2.1.1.3 ensures that the reactor vessel water level is
greater than the top of the active irradiated fuel in order to prevent
elevated clad temperatures and resultant clad perforations.

APPLICABILITY SLs 2.1.1.1, 2.1.12, and 2.1.1.3 are applicable in all MODE H

SAFETY LIMIT
VIOLATIONS

Exceeding an SL may cause fuel damage and create a potential for
radioactive releases in excess of 10 CFR 100. -ReactorSite Criteria,'
limits (Ref. 4). Therefore, it is required to insert all insertable control rods
and restore compliance with the SLs within 2 hours. The 2 hour
Completion Time ensures that the operators take prompt remedial action
and also ensures that the probability of an accident occurring during this
period Is minimal.

REFERENCES 1. 10 CFR 60, Appendix A, GDG 10.

2. NEDE-2401 1-P-A (latest approved revision).

3. XN-NF524(A), RevisIon 1. November 1983.

_=j4._ 10 CFR 100.

'K7 -3�
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INSERT 2

SL 2.1.1.1 is not applicable during reactor depressurization transients as discussed in the
APPLICABLE SAFETY ANALYSIS section.

. . .
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GE Energy-Nuclear, 10 CFR Part 21 Communication, SCOS-03, "Potential to Exceed
Low Pressure Technical Specification Safety Limit, March 29, 2005.
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Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

APPLICABLE SAFElY ANALYSES, LCO, and APPLICABILITY (continued)

The specific Applicable Safety Analyses, LCO, and Applicability
discussions are listed below on a Function by Function basis.

Main Steam Line Isolation

I-ae. Reactor Vessel Water Level - Low Low Low, Level 1

Low reactor pressure vessel (RPV) water level indicates that the
capability to cool the fuel may be threatened. Should RPV water level
decrease too far, fuel damage could result. Therefore, Isolation of the
MSIVs and other interfaces with the reactor vessel occurs to prevent
offsite dose limits from being exceeded. The Reactor Vessel Water LeVei

r \ * Low Low Low, Level 1 Function is one of the many Functions assumed
a w to be OPERABLE and capable of providing Isolation signals. The
0 Reactor Vessel Water Level - Low Low Low. Level I Function associated

with isolation Is assumed in the analysis of the recirculation line break
sr ,(Ref. 1). The isolation of the MSLs on Level I supports actions to ensure

that offste dose limits are not exceeded for a DBA.

4' FReactor vessel water level signals are initiated from four level transmitters
4 that sense the difference between the pressure due to a constant column

of water (reference leg) and the pressure due to the actual water level
(variable leg) In the vessel. Four channels of Reactor Vessel Water Level
- Low Low Low, Level I Function are available and are required to be
OPERALE to ensure that no single instrument failure can preclude the
isolation function.

The Reactor Vessel Water Level . Low Low Low, Level I Allowable Value
is chosen to be the same as the ECCS Level I Allowable Value
(LCO 3.3.5.1) to ensure that the MSLs Isolate on a potential loss of
coolant accident (LOCA) to prevent offsite doses from exceeding
I 1CFR 10D limits.

K This Function isolates the Group I valves.

I .b. Main Steam Line Pressure - Low

Low MSL pressure indicates that there may be a problem with the turbine
pressure regulation, which could result in a low reactor vessel water level
condition and the RPV cooling down more than I00F/hr if the pressure
loss is allowed to continue. The Main Steam Line Pressure - Low
Function Is directly assumed In the analysis of the pressure regulator

BW /'T ...- e.300/10
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Primary Containment Isolation Instrumentation
8 3.3,6.1

BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

fallure (Ref. 2). For this event, the closure of the MSIVs ensures that the
RPV temperature change limit (1001F/hr) Is not reached. 4naddit4or4;c.
Funcelin euppeft eciona 10~ ansc ops ha& 0-4* ' imitl 24t~
-ex eoded. jTh~o F ASo ~~zh M PAW1 priorto wre486F88rc~Ing
below;867 peig, w:tlhe results' in lcro do c .¶l'.'-zeouo;th
I divi 12 rFecter p o8WF t -296RZTJQ

The MSL low pressure signals are initiated from four transmitters that are
connected to the MVSL header. The transmitters are arranged such that.
even though physically separated firom each other, each transmitter Ls
able-to detect low MSL pressure. Four channels of Main Steam Line
Pressure - Low Function are available and afe required to be OPERABLE
to ensure that no single instrument failure can preclude the Isolation
function.

The Allowable Value was selected to be high enough to prevent
ebcessive RPV depressurozaofon.

The Main Steam Line Pressure - Low Function is only required to be
OPEnsurLE In MODE I since this is when the assumed transient can
occur (Ref. 2).

This Function isolates the Group I valves.

I.w. Main Steam Line Flow - High

Main Steam Line Flow - High is provided to detect a break of the MSL
and to initiate closure of the MSIVs. If the steam were allowed to
continue flowing out of the break, the reactor would depressurize and the
core could uncover. If the RPV water level decreases too far, fuel
damage could occur. Therefore, the isolation is initiated on high flow to
prevent or minimize core damage. The Main Steam Line Flow - High
Function is directly assumed in the analysis of the main steam line break
(MSLB) (Ref. 1). The isolation action, along with the scram function of
the Reactor Protection System (RPS), ensures that the fuel peak cladding
temperature remains below the limits of 10 CFR 50.46 and offsite doses
do not exceed the 10 CFR 100 limits.
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