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1.0 LIMITTNG CONDITIONS FOR OPERATION

. Recirculation System

1. Except as specified in 3.5.1.2 bhelow, whenever
irradiated fuel is in the reactor. with reactor
coolant temperature rreater than 212°F and both
reactor vecirculatior pumps operatine, the
recirculat.on system cross tie valve interlocks
shall be opexr:ile,

2. The recirculation system cross tie valve inter-
locks may be inoperable if at least one cross
tie valve is maintained fullv closed.

'. Average Plamar LHCR

During steady state power operation, the average
linear heat generation rate (LHGR) of all the
rods in any fuel 2 sembiv, as & function of
average planar exposure, at any axial location,
shall not exceed the maximwm average planar LHCR
shown in Figure 3.5.1.
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4.0 RYETLLAYCE REOUIZEMENTS

Recircilation Svetem

1. Once per month, when irriated fuel is in th
reactor with reactor coulant temperatare pr.
than 212°F and both resctor recirc:lation
purns operating, the recirrulation s ztem ere
tie valve interlocks shall be demons' rated to
be operable by verifying that the cros tie

valves cannot he opened using the normal cont
switch,

2. When a recirculation system cross fic valve
interlock is inoperable, the position of at

least one fully closed cross tie valve shall
be recorded daily.

Average Planar LHCR

Daily during power operation, the averase
planar LHCR shall be checked. :
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3.0 LIMI TING COEDITIONS FOR OPERATION

E. local LHCR
During steady state power operation, the linear
hest generation rate (LHGR) of arv rod in any
fuel assembly at anv arial location =hall not

exceed the marimum allowsble LHCE a caleulated
by the following equation:

IR R P

LHCR
d = Design LACR

= 17.5 kw/ft for 7x7 fuel
= 13.4 ku/ft for 8x8 fuel
(éf)m = Maximum power spiking penalty
= 0.033 for 7x7 fuel
= 0.024 for 8x8 fuel
LT = Total core length = 12 ft

L = Axial pocition above hottom core

3.5/4.5
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4.0 SURVETLIANCE REQUIREMENTS

al LWCR

Daily during reacter power operation. *the
local LHCR shall be checked.
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Bases Continued 7.5:

J;

Average Planar 'R

Thie Specificarion assures that the peak cladding tes-erature following the postulated design basi
loss-of -coolant accident will not exceed the 23007 =it specified in the Interim Acceptance Crit -ia
(TAC) issued in June 1971 concidering the postulated offects of fuel pellet densification.

The pes' cladding temperature following 2 postulated loss-of-coolant accident is primarily a function
of the average heat generation rate of all the rods o/ a fuel assembly at any arial location and is
only dependent secondsrily on the rod to rod power distribution within an s:sembly. Since expected
local varistions in power distribution within a fuel assembly affect the calculated p.ak ~lad tempe--
ature by less than + 20°F relative to the peak temper ture for a tvypical fuel design, the limi* o=

the average linear heat generation rate is sufficien’ to assure that caleulated temperatures are
below the IAC limit,

The maximum average planar THCR curves shown in Figure 3.5.1 were calenlated for the various Movticelle
fuel types in the msanner discussed in Section 4.3 of ‘‘eneral Electriec topical report. "CEGAP-TIT: A
Model for the Prediction of Pellet-Cladding Thermal Conductance in BWR Fuel Rods”. NF10-20181. Revision 1,
November 1973. These curves show the composite limitation based on the design LHCR of the fuel and the
peak cladding temperature in the event of a IOCA. Calculations based on the AEC "Modified GE Model for
Fuel Densification™ attached to a December 5, 1973 letter from D J Skovhol® (USAFC) to L © Maver (NSP).

The possible effects of fuel pellet densification were: (1)creep collapse of the caldding due .
axial gap formation; (2)increase in the LHCR because of pellet column shortening: (3)power spikes

due to sxial gap formation; and (4)changes in stored ecnergy due to increased radial gap size. Cal-
culations show that clad collapse is conservatively predicted not to occur currently or prior te
September 1974. Therefore, ciad collapse is not considered in the analyses. Since arisl thermal
expansion of the fuel pellets is greater than axial shrinkage due to densification, tle snalyses of
peak clad temperasture do not consider anvy change in LICR due to pellet column shortening. Although .
the formation of axial gaps misht produce a local power spike at one location on any one rod in 2

fuel assembly, the increase in local power density would be less than 27 at the sxial midplane. Siwe
small local varistions in power distribution have a small effect on pesk clad temperature., power =pikes
were no! considered in the analysis of loss-of-coolant accidents. Changes in radial rap size affect
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Bases Continued 3.5:

3.5 BASES

the pesk cla! temperature by their effect on pellet clad thermal conductance and fuel pellet stored
energy. The pellet-clad thermal conductance assumed for each rod is dependent on the steadwy st te
operating linear heat gencration rate and gap size. As discussed in NEDO-20151, Revisiom 1, the -ap
size was calculated with the assumption that le pellet densified from its measured value to o 57
of theoretical density.

The curves used to determine peliet-clad thermal conductance s2 3 function of linear heat gener tion
are based on experimental data and pradict with 5 951 comfiderce that 97 of the population exc-ed
the predictions.

local LHCGR

This Specification assures that the linear heat generation rate in any rod is less than the desien
lincar heat gemeration even if fuel pellet demsification is postulated. The power spike penalt -
spocified is based on the analysis reported in NENO-20181, Revision 1, and assumes 2 linearly
increasing variation in axial gaps between c.ce bottom and top, and sssures with a 957 confidence,
that nc more than one fuel rod exceeds the design linear heat gemeration rate due to power spiking.
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