UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855

METROPOLITAN EDISON COMPANY
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GPU_NUCLEAR_CORPORATION
DOCKET NO. 50-289
THREE_MILE ISLAND NUCLEAR STATION, UNIT NO, 1
AMENDMENT TO FACILITY OPERATING_LICENSE

Amendment No, 142
License No, DPR-S(C

1. The Nuclear Regulatory Commission (the Connission) has found that:

A. The applicatior for amendment by GPU Nuclear Corporation, et al,
(the licensee) dated April 5, 1588 complifes with the standards and
requirements of the Atonic Energy Act of 1954, as amended (the Act),
Egd the ?onm1ssion's rules and regulations set forth in 10 CFR

apter I;

B. The facility will operate in conformity with the application,
the provisfons of the Act, and the rules and regulations of the
Commissior;

C. There 1s reasonable assurance (1) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (11) that such activities will be
conducted 1n compliance with the Commissfon's regulations;

D. The 1ssuance of this amendment will not be inimical to the common
defense and securfty or to the health and safety of the public;
and

E. The {ssuance of this amendment 1s in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.
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2. Accordingly, the license is amended by changes to the Technica)
Specifications as fndicated ir the attachment to this Ticense

amendment, and para
No. DPR-50 1s hereb

(2) Technical Specifications

graph 2.¢.(2) of Facility Cperating License
y amended to read as follows:

The Technica) Specifications contained 1n Appendix
A, as revised through Amendment No. 142, are

hereby incorporated in the license. GPU Nuclear
Corporatiun shall operate the facility in accordance
with the Technical Specifications,

3. This license amendment 1s effective as of fts date of {ssuance.

Attachmenrt:

Changes to the Technica!l

Specifications

Date of Issuance:

July 18, 1988

FOR THE NUCLEAR REGULATCRY COMMISSION

Johy F, Stolz, Direc

Project Directorate 1-4

vision of Reactor Projects 1/11
Office of Nuclear Reactor Regulation




ATTACHMENT TO LICENSE AMENDMENT NO. 142
FACILITY OPERATING LICENSE NO, DPR-50
DOCKET NO. 50-289

Replace the following pages of the Appendix A Technical Specifications
with the attached pages. The revised pages are identified by amendment
number and contain vertical lines indicating the area of change.
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1.6 POWER DISTRIBUTION

1.6.) QUADRANT POWER TILT

Quadrant power tilt is defined by the following equation and is
expressed in percent,

120 Power in any core quadrant -ﬂ
Average power of all quadrants J

The quadrant tilt 1imitc are stated in Specification 3.5.2.4,
1.6.2 AXTAL POWER IMBALANCE

Axial power ‘mbalance is the power in the top half of the core minus
the power in the bottom half of the core expressed as a percentage
of rated power, Imbalance s monitored continuously by the RPS using
fnput from the power range channels, Imbalance 1imits are defined in
Specification 2.1 and fmbalance setpoints are defined in
Specification 2.3,

V¥ CONTAINMENT [NTEGRITY

¢ .tafnment integrity exists when the following conditions are
satisfied:

a. The equipment hatch is closed and sealed and both doors of the
personnel hatch and emergency hatch are closed and sealed
except as in "b" or "f“ below.

b. At least one door on cach of the personnel hatch and
emergency hatch 1s closed and sealed during refueling or
personnel passage through these hatches,

c. A1l nonautomatic containment fsolation valves and blind
flanges are closed as required by the "Containment Integrity
Check List" attached to the operating procedure "Containment
Integrity and Access Limits",

d. A1l automatic containment 1solation valves are operable or
locked closed.

e. The containment leakage determined at the last testing
fnterval satisfies Specification 4.4.1,

f. One door of the personnel hatch or emergency hatch may be
open for up to 24 hours for maintenance, repair or
modification provided the other door of the hatch fis
maintained closed and has been leak tested and found to
meet the local leak rate criterfa for dour seals within
24 hours prior to the maintenance, repair or modification,

1.8 FIRE SUPPRESSION WATER SYSTEM

A FIRE SUPPRESSION WATER SYSTEM shall consist of: a water source,
gravity tank or pump and distribution piping with associated
sectionalizing control or fsolatfon valves., Such valves include yard
hydrant curdb valves, and the first valve upstream of the water flow
alarm device on each sprinkler, hose standpipe or spray system riser,

Amendment No. 3§, 142 1-5



2. SAFETY L.MITS AND LIMITING SAFETY SYSTEM SETTINGS

5.1 SAFETY LIMITS, REACTOR CORE

Applicability

Applies to reactor thermal power, axfal power imbalance, reactor
coolant system pressure, coolant temperature, and coolant flow
during power operation of the plant,

Obzective

To mafntain the integrity of the fue! cladding,
Specification

2.1.1 The combination of the reactor system pressure and coolant
temperature shall not exceed the safety 1imit as defined by
the locus of points established in Figure z.1-1, If the
actua’ pressure/temperature point i¢ below and to the right
of the 1ine, the safety 1imit 1s exceeded.

2.1.2 The combination of reactor thermal power and axia) power
fmbalance (power in the top half of core minus the power in
the Lottom half of the core expressed as a percentage of the
rated power) shall not exceed the safety 1imit as defined by
the locus of points (solid 1ine) for the specified flow set
forth in Figure 2.1-2, 11 the actual-reactor-therma)-power/
axial -power-imbalance point is above the line for
the specified flow, the safety 1imit {s exceeded.

Bases

To maintain the integrity of the fuel cladding and to prevent
fission product release, 1t is necessary to prevent ¢ rerheating of
the cladding under normal o?orating conditfons, This {s accomplished
by operating within the nucleate boiling regime of heat 4ransfer,
wherein the heat transfer coefficifent fs large enough so that the
clad surface temperature is only slightly greater than the coolant
temperature. The upper boundary of the nucleate boiling regime 1s
termed, departure from nucleate bofling (DNB). At this point there
fs a sharp reduction of the heat transfer coefficient, which could
result in excessive cladding temperature and the possibility of
cladding faflure. Although DNB s not an observable parameter
during reactor operation, the observable parameters of neutron
power, reactis  coolant fiow, temperature, and pressure can be
related to [4B through the use of a critical hea: flux (CHF)
correlation. The BAW-2(1) and BWC(2) correlations have been
developed to predici DNB and the locatior. of DNB for axially uniform
and non-unfform heat flux distributions. The B&W-2 correlation
applies to Aark-B fuel and the BWC correlation applies to Mark B2
fuel. The local DNB ratfo (DNBR), defined as the ratfo of the heat
flux that would cause DNB at a particuiar core location to the
actual heat flux, 1s fndicative of the margin to DNB. The minimum
value of the DNBR, diring steady-state operation, normal operational

Amendment No. }}. 142 ‘
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transients, and anticipated transients is Yimited to 1,30 (B&W-2)
and 1,18 (BWC)., A DNBR of 1,30 (B&W-2) or 1,18 (BWC) corresponds to
a 95 percent probability at a 95 percent confidence Yevel that DNB
will not occur; this is considered a conservative margin to DN8 for
all operating conditions. The difference between the actua) core
outlet pressure and the indicated reactor coolant system pressure
has oeen considered in determining the core protection safety limits.

The curve presented in Figure 2,1-) represents the conditions at
which the minimum allowable DNBR or greater is predicted for the
Timitirg combination of thermal power and number of operating
reacter coolant pumps. This curve {s based on the following nuclear
power neaking factors (3):

N N N
F =282, F =1.7; F «=1,65
q A z

The 1.65 cosine axfal flux shape in conjunction with FN a4 = 1.7
define the reference design peaking condition fn the core for opera-
tion at the maximum overpower. Once the reference peaking condition
and the assocfated thermal-hydraulic sftuation has been establ)ished
for the hot channel, then all other combinations of axial flux
shapes and thefr accompanying radials must result in a condition
which will not violate the previously established design criteria on
DNBR. The flux shapes examined include a wide range of positive and
negative offset for steady state and transient conditions,

These design 1imit power peaking factors are the most restrictive
calculated at full power for the range from all control rods fully
withdrawn to maximum allowable control rod insertion, and form the
core DNBR design basis.

The curves of Figure 2.1.2 are based on the more restrictive of two
thermal 1imits and include the effects of potential fue)
densification and fuel rod bowing:

a. The DNBR 1imit produced by a nuclear power peaking
factor of = 2,82 of the comdination of the radia) peak,
axial peak, ‘and positfon of the axfal peak that yfel”s; no
less than the DNBR limit,

b. The combination of radfal and axfal peak that prevents
central fuel melting at the hot spot. The limit {s
20.50 kw/ft.
Power pesking 1s not a directly observable quantity and therefore
Timits have been estadblished on the basis of the axial power
imbalance produced by the power peaking.
2-2
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The specified flow rates for curves 1, 2, and 3 of Figure 2,1.2
correspond to the expected minimum flow rates with four pumps, three
pumps, and one pump in each loop, respectively,

The curve of Figure 2.1-1 {s the most restrictive of all possible
reactor coolant pump-maximum thermal power combinations shown in
Figure 2.1-2, The curves of Figure 2.1-3 represent the conditions
at which the DNBR 1imit {s predicted at the maximum possible therma)
power for the number of reactor coolant pumps in operation or the
Tocal quality at the point of minimum DNBR {s equal to 22 percent,
(B&4W-2)(4), or 26 percent (BWC)(2) whichaver condition 1s more
restrictive,

The maximum thermal power for three pump operation {s 89,3 percent
due to a power level trip produced by the “lux-flaw ratio (74,7 per
cent flow x 1,08 = 80,6 percent power) plus the maximum calibration
and instrumentation error, The maximum thermal owsr for other
reactor coolant pump conditions 1s produced in & imilar manner.

Using a local quality 1imit of 22 percent (B&W-2), or 26 percent
(BWC) at the point of minimum DNBR as a basis for curves 2 and 3 of
Figure 2.1-3 1s a conservative criterfon even though the quality at
the exit 1s nigher than the qu: ity at the point of minimum DNBR,

The DNBR as caiculated by the B&W-2 or BWC cor=:iatfon continually
increases from the point of minimum DNBR, so that the exit DNBR i3
always higher and is a function of the pressure.

For each curve of Figure 2.1-3, a pressure-temperature point above
and to the left of the curve would result fn a DNBR greater than
1.30 (B&W-2) or 1.18 (BWC) or a local quality &t the point of
min‘mum DNBR less than 22 percent (B&W-2), or 26 percent (BWC) for
the particular -2actor coolant pump situation, Curve ! is more
restrictive t an any other reactor coolant pump sftuation becauze
any pressure/temoerature pofnt above and to the left of this curve
will be sbove and to the left of the other curves.

REFERENCES

(1) FSAR, Section 3.2.3.1.)

(2) BWC Correlation of Critical Heat Flux, BAW-10143P-A,
Babcock & Wilcox, Lynchburg, Yirginia, Kpr

(3) FSAR, Section 3.2,3.1.1.3
(4) FSAR, Section 3.2.3.1.1.1
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8.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTION INSTRUMENTYATION

Applicability

Applies to instruments monitoring reactor power, axfial power
fmbalance, reactor coolant system pressur2, reactor coolant outlet
temperature, flow, number of pumps in operation, and high reactor
building pressure.

Objective

To provide automatic protection action to prevent any combination of
proces variables from exceeding a safety !imit,

Specification

2.3.7 The reactor protection system trip setting 1imits and the
permissible bypasses for the instrument channels shall be as
stated in Table 2.3-1 and Figure 2.3-2,

Bases

The reactor protection system consists of four instrument channels
to monitor each of several selected plant conditions which wil)
cause a reactor trip 1f any one of these conditions de'fates from a
pre-selected operiting range to the degree that a safety limit may
be reached,

The trip setting 1imits for protection system instrumentation are
listed in Table 2.3-1. These trip setpoints are setting 1imits on
the setpoirt side of the protection system bistable comparators.

The safety analysis has been based upon these protection system
instrumsntation trip set points plus calibration and instrumentation
errors,

Nuclear Overpower

A reactor trip at high power level ‘neutron flux) {s provided to
prevent damage to the fuel cladding from reactivity excursions too
rapid to be detected by pressure and temperature measurements.

During normal plant operatfons with all reactor coolant pumps
operating, reactor trip fs inftfated when the reactor power leve!l
reaches 105.1% of rated power, Adding to this the possible
varfation in trip set points due %o calibration and instrument
errors, the maximum actual power at which a trip would be actuated
could be 1123, which s the value used in the safety analysis (1),

2-5
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a. Overpower trip based on flow and imbalance

The power level trip set point produced by the reactor
coolant system flow s based on a power-to-flow ratio which
has been established to accommodate the most severe therma)
transient considered in the design, the loss-of-coolant flow
accident from high power. Aralysis has demonstrated that the
specified power to flow ratio fs adequate to prevent a DNBR
of less than 1,30 (B&W-2) or 1,18 (BWC) should a low flow
condition exfst due to any malfunction,

The power level trip set point produced by the power-to-flow ratio
provides both high power level and low flow protection in the event
the reactor power level fncreases or the reactor coolant flow rate
decreases. The power level trip set point produced by the power to
flow ratio provides overpower DNB protection for a)l modes of pump
operation., For every flow rate there is a maximum permissible power
level, and for every power level there fs a minimum permissible low
flow rate. Typical power level and low flow rate comdinations for
the pump sftuations of Table 2.3-1 are as follows:

1. Trip would occur when four reactor coolant pumps are
operating 1f power is 108 percent and reactor flow rate
fs 100 percent, or flow rate 1s 92.5 percent and power
Tevel 1s 100 percent,

2. Trip would occur when three reactor coolant pumps are
operating 1f powe. 1s 80.6 percent and reactor flow rate
is 74.7 percent or flow rate is 69.4 percent and power
Tevel 1s 75 percent,

3. Trip would occur when one reactor coolant pump {s operating
in each loop (total of two pumps operating) {f the power 1
53.1 percent and reactor flow rate is 49,2 percent or flow
rate 1s 45.3 percent and the power level is 49 percent.

The flux/flow ratios account for the maximum calibration and
fnstrumentation errors and the maximum variation from the average
value of the RC flow signal 1n such a manner that the reactor
protective system receives a conservative indication of the RC flow.

No penalty in reactor coolant flow through the core was taken for an
open core vent valve because of the core vent valve surveillance
program during each refueling outage.

For safety analysis calculations the maximum calibration and
instrumentation errors for the power leve] were used.

The power-imbalance boundaries are established in order to prevent

reactor thermal limits from being exceeded. These therma) limits

are either power pockln? Kw/ft 1imits or DNBR Yimits. The axia)

power imbalance (power in the top half of the core minus power in
2-6

Avendment No. ]2, 17, 28, 28, 39, 80, 126, 142



the bottom half of core) reduces the power level trip produced by
the power-to-flow ratfo so that the boundaries of Figure 2.3-2 are
produced. The power-to-flow ratio reduces the power level trip and
associated reactor power/axial power-imbalance boundaries by 1,08
percent for a one percent flow reduction.

b. Pump Monitors

The redundant pump monitors prevent the minimum core DNBR from
decreasing below 1,30 (B&W-2) or 1.18 (BWC) by tripping the
reactor due to the loss of reactor coolant pump(s). The pump
monftors also restrict the power level for the number of

pumps in operation,

¢. Reactor coolant system pressure

During a startup accident from low power or a slow rod
withdrawal from high power, the system high pressure trip
setpoint s reached before the nuclear overpower trip
setpoint, The trip setting 1imit shown in Figure 2.3-1 for
high reactor coolant system pressure ensures that the system
pressure is maintained below the safety 1imit (2750 psig) for
any design transient (6). Due to calibration and instrument
arrors, the safety analysis assumed a 45 psi pressure error
in the high reactor coolant system pressure trip setting.

As part of the post-TMI.2 accident medifications, the high
pressure trip setpoint was lowered from 2390 psig to 2308
ps18. (The FSAR Accident Analysis Section stil] uses the
2390 psig high pressure trip setpoint.) The lowering of the
high pressure trip setpoint and rafsing of the setpoint for
the Power Operated Relief vValve (PORY), from 2255 psig to
2450 psig, has the effect of reducing the challenge rate to
the PORY while maintaining ASME Code Safety Valve capability,

A BAW analysis com leted in September of 1985 concluded that
the high reactor coolant system pressure trip setpoint could
be raised to 2355 psig with negligible fmpact on the
frequency of opening of the PORY during anticipated
overpressurization transients (8). The high pressure trip
setpoint was subsequently rafsed to 2355 psfg. The potential
safety benefit of this action {s a reduction in the frequency
of reactor trips,

The low pressure (1800 psig) and variable low pressure (11,75
Toyt=5103) trip setpoint were inftfally established to
-|¥nt11n the DNB ratio greater than or equal to 1.3 for those
design accidents that result in a pressure reduction (3,4 and
7). The BAW generic ECCS analysis, however, assumed a low
pressure trip of 1900 psig and, to establish conformity with
this analysis, the low pressure trip setpoint has been raised
to the more conservative 1900 psig. Application of the BaW

2-7
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crossflow model resulted in safety limits (see Figures 2.1-)
and 2,1-3) outside the acceptable operating region formed by
the low pressure, high pressure, and high temperature trip
setpoints (see Figure 2.3-1) which justifies the remova) of
the varfable low pressure trip,

d. Coolant outlet temperature

The high reactor coolant outlet temperature trip setting
Tmit ?GIB.BF) shown in Figure 2.3-1 has been established
to prevent excessive core coolant temperature in the
onerating range

The calibrated range of the temperature channels of the RPS
fs 520° to 620°F. The trip setpoint of the channe) is 618,8F,
Under the worst case environment, power supply perturbations,
and drift, the accuracy of the trip string 1s 1,2°F., This
accuracy was arrived at by summing the worst case accuracies
of each module, This 1s a conservative method of error
analysis since the norima) procedure s to use the root mean
square method,

Therefore, 1t 1s assured that a trip will occur at a value
no higher than 620°F even under worst case conditions,
Thessofety analysis used a high tempe-ature trip set point
of 620°F,

The calibrated range of the channel s that portion of the
span of indicatfon which has been qualified with regard to
drift, 1inearity, repeatability, etc. This does not imply
that the equipment s restricted to operation within the
calfbrated range. Additional testing has demonstrated that
fn fact, the temperature channel 1s fully operationa)
approximately 10% above the calibrated range.

Since 1t has been established that the channel will trip at a
value of RC outlet temperature no higher than 620°F even in
*he worst case, and since the channel s fully operational
approximately 10% above the calibrated range and exhibits no
hysteresis or foldover characteristics, ft 15 concluded that
the instrument design 1s acceptable,

e. Reactor building pressure
The high reactor building pressure trip setting 1imit
(4 peig) provides positive assurance that a reactor trip will
occur 1n the unlikely event of a steam 1ine failure in the

reactor fuilding or a loss-of-coolant accident, even in the
absencr of a Tow reactor coolant system pressure trip,
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f. Shutdown bypass

In order to provide for control rod drive tests, 2ero power
physfcs testings, and startup procedures, there is provision
for bypassing certain segments of the reactor protection
system. The reactor protection system segments which can be
bypassed are shown in Table 2.3-1, Tw: conditions are {mposed
when the bypass 1s used:

1. By adminfstrative control the nuclear overpower trip set
point must be reduced to vaiue < 5.0 percent of rated
pecwer during reactor shutdown.

2. A high reactor coolant system pressure trip set point of
1720 psig 1s automaticaily imposed.

The purpose of the 1720 psig high pressure trip set point is
to prevent normal operation with part of the reactor
protection system bypassed. This high pressure trip set
point s lower than the norms1 low pressure trip set point so
that the reactor must be tripped before the bypass fs
initiated. The overpower trip set point of < 5.0 percent
prevents any significant reactor power from Being produced
when performing the physics tests, Sufficfent natura)
circulation (Sg would be available to remove 5.0 percent of
rated powe~ 1f none of the reactor coolant pumps were
operating.

References

()
(2

(3)
(4)
(§)
(6)

(7)

(8)

FSAR, Section 14,1.2.3
FSAR, Sectfon 14.1.2.2
FSAR, Sectfon 14.,1.2.7
FSAR, Section 14,1.2.9
FSAR, Section 14.1.2.6

Technical Specification Chlng:.loquost No. 31, January 16, 1976,
and Technical Specification nge Request No, B4, June 23, 1978,

"ECCS Analysis of BAW's 177-FA Lowered Loop NNS," BAW-10103-A,
Rev, 3, Babcock and Wilcox, lLynchburg, Yirginfa, July 1977,

"Justification for Raising Setpoint for Reactor Trip on High
Pressure,” BAW-1890, Rev, 0, Babcock and Wilcox, September 1985,
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Table 2.3-1

REACTOR PROTECTION SYSTEM TR'P SETTING LIMITS (5) |-

Four Reactor Coolant Three Reactor Coolant One Reacter Coolant

Pumps Operating Pumps Operating Pump Operating in
(Nominal Operating (Nominal Operating Each Loop (Nominal Shutdown
Power - 1001) Power - 75%) Ope-ating Power - 491) Bypass
1. Nuclear power, max. 105.1 105.1 105.1 5.0(2) |
% of rated power
2. Nuclear power based on 1 08 times flow 1.08 times flow 1.08 times flow minus Bypassed |
flow (1) and fsbalance winus reduction due minus reduction due reduction due to
max. of rated power to fwbalance to imbalance imbalance
3. Nuclear power based NA NA 552 Bypassed |
(4) on pump wonitors,
max. T of rated power
4. High reactor coolant 2355 2355 2355 1720(3) |
system pressure,
psig max.
5. Low reactor coolant 1900 1900 1900 Bypassed
system pressure,
psig win,
6. Reactor coolant temp. 618.8 618.8 618.8 618.8 |
F., max.
7. Wigh Reactor Building 4 4 4 4 )

pressure, psig max.

{1) Reactor coolant system flow, %.

(2) Administratively controlled reduction set only during reactor shutdown.

(3) Automstically set when other segments of the RPS (as specified) are bypassed.

(4) The pump monitors also produce a trip on: (a) loss of two reactor coolant pumps in one reactor coolant luop,
and (b) lToss of one or two reactor coolant pumps during two-pump operation.

(5) Trip settings iimits are setting limits on the setpoint side of the protection system bistable connectors.
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f. 1f a control rod in the regulating or axial power shaping
groups 1s declared inopershle per Specification 4,7.1,2,,
operation may continue provided the rods in the group are
posftioned such that the rod that was declared fnoperable
fs mafntained within allowable group average position
limits of Specification 4.7.1.2,

9. If the fnoperable rod fn Paragraph "e" above is in groups
5, 6, 7, or 8, the other rods in the group may be trimmed
to the same position, Normal operation of 100 percent of
the thermal power allowable for the reactor coolant pump
combination may then continue provided that the rod that
was declared fnoperable {s maintained within allowable
group average position 1imits in 3.5.2.5,

3.5.2.3 The worth of single inse~ted contro) rods during
criticality is 1imited by the restriction of Specification
3.1.3.5 and the Control Rod Position Limits defined in
Specification 3,5.2.5.

3.5.2.4 Quadrant Tilt:

a. Except for physics tests the quadrant tilt shall not
exceed the values fn Table 3,5-1A as determined using '
the full incore detector system,

b. When the full Incore detector system fs not avaflable
and except for physics tests quadrant tilt shal) not
exceed the valu:s in Table 3.5-1A as determined using |
the power range channels displayed on the console for
exch quadrant (out of core detection system),

C. khen nefther detector system above fs available and,
except for physics tests, quadrant tilt shall not
exceed the values in Table 3,5-1A as determined using |
the minfmum incure detector system,

d. Except for physics tests {f quadrant til1t exceeds the
tiit 1imit, allowable power shall be reduced 2 percent |
for each 1 percent tilt in excess of the tilt 1imit,
For less than four pump operation, therma) r shall
be reduced 2 percent of the thermai power allowable
for the reactor coolant pumy combination for each )
percent ti1t in excess of the tilt limit,

e, Within a perfod of 4 hours, the quadrant power tilt
shal)l be reduced to less than the tilt 1imit except

for physics teste, or the following adjustments in
setpoints and 1imits shall be made:
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The protection system reac:or power/imbalance
envelope trip setpoints shall be reduced ? percent
fn power for each 1 percent tilt, in excess of the
tilt 1imit, or when thermal power {s equal to or
less than 50% full power with four reactor coolant
pumps running, sel the nuclear overpower trip
setpoint equal to or less than 60% ful) power.

The control rod group withdrawa) limits (Figures
3.5-2A to 3.5-?!? shall be reduced 2 percent in
power for each 1 percent tilt in excess of the
tilt 1imit,

The operational imbalance 1imits (Figures 3.5-2),
3.5-2K, and 3,5-2L) shall be reduced 2 percent in
power for each 1 percent tilt in excess of the
tilt 1imit,

Except for physics or dfagnostic testing, 1f quadrant
tilt s in excess of +16,80% determined using the ful)
incore detector systen (FIT), or +14,2% determined
using the out of core detector system (OCT) 1f the FIT
is not avaflable, or +9.5% using the minfmum incore
detector system (MIT) when nefther the FIT nor OCT are
available, tne reactor will be placed in the hot
shutdown condition, Diagnostic testing during power
operation with a quadrant tilt s permitted provided
that the therma) power allowable 1s restricted as
stated in 3,5.2.4.d above,

Quadrant tilt shall be mnitored on a minimum

frequency of once every two hours during power
operation above 15 percent of rated power.

Table 3.5-1A « Quadrant T11t Limits

Til1t Limit Ti1t Limit
(indicated power (1ndicated power
< 50%) > 50%)

Quadrant Ti1t
as Indicated By:

Full incore detector
system

Power range channels

Minfmum incore
detector system

3-.34,
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3.5.2.5 Control Rod Positions

a. Operating rod aroup overlap shal) not exceed 25
percent +5 percent, between two sequential groups
except for physics tests,

b. Position 1imits are specified for regulating contro)
rods, Except for physics tests or exercising contro)
rods, the regulating control rod fnsertion/withdrawa)
1imits are specified on Figures 3,5-2A, 3.5-2B, and
3.5-2C for four pump operation and Figures 3.5-20,
3.5-2E, and 3,5-2F for three pum operatfon. Two pump
operation 1s specified on Figures 3,5-2G, 2,5-2H, and
3,5-21. If any of these control rod posftion limits
are exceeded, corrective measures shall be taken
fmmediately to achfeve an acceptable control rod
position. Acceptable control rod positions shall be
attained within four hours,

¢, Deleted

d. Axial power frbalance shall be monitored on a minimum
frequency of once every two hours during power
operation above 40 percent of rated power, Except for
physics tests, corrective measures (reduction of
imbalance by APSR movements and/or reduction in
reactor power) shall be taken to maintain operation
within the envelcpes defined by Figures 3,5-2),
3.5-2¢, and 3,5-2L, If the imbalance is not within
the enve . opes defined by Figurts 3.5-29, 3.5-2, or
3,5-2L at the appropriate time in cycle, corrective
measures shall be taken to achieve an acceptadble
imbalance. If an acceptable fmbalance is not achieved
within four hours, reactor power shall be reduced
until fmbalance Yimits are met,

e. Safety rod 1imits are given in 3,1.3.5,

3,5,2.6 The control rod drive patch panels shall be locked at
all times with 1imited access to be authorized by the
superintendent,

3.5.2.7 A power map shall be taken at intervals not to exceed 30
effective full power days using the incore instrumentation

detection system to verify the power distribution is within
the 1imits shown in Figure 3,5.2M,
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Bases
The axfal power imbalance envelopes defined in Figures 3,5.2),
3.5-2¢, and 3,5-20 are based on LOCA analyses which have defined the
waximum 1inear heat rate (see Figure 3,5-2M) such that the maximum
clad temperature will not exceed the Final Acceptance Criteria
(2200°F). Operation outside of the axfal rower fmbalance envelope
alone does not constitute a sftuation that would cause the Fina)
Acceptance Criteria to be exceeded should a LOCA occur, The axfa)
r fmbalance envelope represents the boundary of operation

fmited by the Fina) Acceptance Criteria only {f the contro) rods
are at the withdrawal/fnsertion 1imits as defined by Figures 3.5.24A,
3,5-28, 3,5-2C, 3.5-2D0, 3.5-2F, 3,5-2F, 3,5-2G, 3.5-2H, 3.5-2', and
1f quadrant tilt 1s at the 1fmit, The effects of the gray APSRs are
01:0 fncluded. Additfona) conservatism fs introduced by application
of:

a. Nuclear uncertainty factors

b. Therr c'fbration uncertainty

¢. Fuel fication effects

d. Hot rod manufacturing tolerance factors
e. Postulated fuel rod bow effects

f. Peaking 1imits based on inftia . “Itfon for Loss of
Coolant Flow transfents,

The axfa) power {mbalance envelopes g‘von in Figures 3.5-20, 3.5-2x,
and 3.5-2L have been error adjusted for observadility and
measurement uncertainties, Therefore, the 1imits specified 1n these
figures are the maximum axia) power fmbalance alarm setpoints for
power operation,

The Rod index versus Allowable Power curves of Figures 3,5-2A,
3.5-28, 3.5-2C, 3.5-20, 3.5-2F, 3.5-2F, 3.5.2G, 3.5-2M, and 3.5.21]
describe three regfons. These three regions are:

1. Permissible operating Region
Z. Restricted Regfons
3, Prohibited Regfon (Operation in this region 15 not allowed)

NOTE: Inadvertent operation within the Restricted Region for a
period of four hours 1s not considered 4 violation of a
Itmiting conditfon for operation, The ifmiting criteria
within the Nestricted Region are potential ejected rod worth
and ECCS power peaking and since the probabtlity of these
accidents fs very low, especially in a 4 hour time frame,
fnadvertant operation within the Restricted Region for a
period of 4 hours s allowed,
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The 25+5 percent overlap between successive control rud groups is
allowed since the worth of a rod is lower at the upper and lower
part of the stroke. Control rods are arranged in groups or banks
defined as follows:

Group Function

Safety

Safety

Safety

Safety

Regulating

Regulating

Regulating

APSR (axial power shaping rod bank)

ONOYOYE WP —

Control rod groups are withdrawn in sequence beginning with group 1.
Groups 5,6 and 7 are overlapped 25 percent. The norma) pesition at
power is for group 7 to be partially inserted.

The roa posftion 1imits are based on the most 1imiting of the
following three criteria: ECCS power peaking, shutdown margin, and
notential ejected rod worth, As discussed + ove, compliance with
“he ECCS power peaking criterion is ensured by the rod position
"imits. The minimum ava'lable rod worth, :onsistent with “he rod
positfon 1imits, provides for achieving hot shutdown by reactor -ip
at any time, assuming the highest worth control rod that 1s
withdrawn remains in the full out position (1). The rod position
Timits also ensure that fnserted rod groups will not con%ain single
rod worthe greater than: 0.65% Ak k at rated power, These values
have been shown to be safe by the safety analysis (2) of the
hypothetical rod ejectfon accident. A maximum single inserted
control rod worth of 1,0% Ak/k s allowed by the rod position limits
&t hot zero power, A single inserted control rod worth 1,0% Ak/k at
beginning of 1ife, hot, zero power would result in a lower transient
peak thermal power and, therefore, less severe environmental
consequences than 0.65% Ak/k ejected rod worth at rated power,

The rod posftion 11miis given in Figures 3,5-2A, 3,5-28, 3.5-2C,
3.5-2D, 3.5-2E, 3,5-2F, 3.5-2G, 3.5-2H, and 3.5-21 have been error
adjusted for observability and measurement uncertainties.

Therefore, the 1imits specified in these figures are the maximum rod
position alare setpoints for operation,

The plant computer will scan for tilt and imbalance and will satisfy
the technicai specification requirements, If the computer is out of
service, then manual calculation for tilt above 15 percent power and
fmbalance above 40 percent power must be performed at least every
two hours until the computer {s returned to service.
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The quadrant power tilt 1imits for thermal power greater than 50%
set forth in Specification 3.5.2.4 have been established within the
thermal analysis design base using an actual core tilt of +4,92%
which fs equivalent to a +4.12% tilt measured with the full inccre
fnstrumentation with statistically combined measurement
uncertainties included. The quadrant power tilt limits for therma)
power less than or equal to 50% set forth in Specification 3.5.2.4
have been established within the thermal analysis design base using
an actual core tilt of +7.50% which is equivalent to a +6.83% tilt
measured with the full incore instrumentation with statistically
combined measurement uncertainties included. The maximum allowable
quadrant power tilt setpoint of +16.8% ti1t measured with the full
fncore detector system represents a +20% actual core tilt and
fncludes bounding measurement uncertainty allowances,

Reduction of the nuclear overpower trip setpoint to 60% full power
when thermal power 1s equal to or less than 50% full power maintains
both core protection and an operability margin at reduced power
similar to that at full power,

During the physics testing program, the high flux trip setpoints are
administratively set as follows to assure an additional safety
margin 1s provided:

Test Power Test Setpoint

0 <5%
15 50%
40 50%
50 60%
75 85%

>75 105.1%

REFERENCES

(1) FSAR, Section 3.2.2.1.2
(2) FSAR, Sectfon 14.2.2.2

Amendment No. 39, )26, 142
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5.3 REACTOR
Applicability

Applies to the design features of the reactor core and reactor
coolant syster,

Objective

To define the significant design features of the reactor core and
reactor coolant system,

Specification

5.3.1
$.3.1.°%

o

sdstal

5.3.1.6

503.’.

5.3.2.1

5.3.2.2

REACTOR CORE

The reactor core contains approximately 93,1 metric tons
of slightly enriched uranium dioxide pellets, The pellets
are encapsulated in Zircaloy-4 tubing to form fuel rods.
The reactor core is made up of 177 fu71 ?3§emb11es. Each
fuel assembly contains 208 fuel rods.!(!)

The reactor core shall approximate a right circular
cylinder with an equivalent dianeser of 128.9 inches and
an active height of 142 {nches. (2

The average inftial enrichment of the curren§ gore for
Unit 1 is a nominal 3.02 weight percent of U235, Ths
highest enrichment is less than 3.7 weight percent U235,

There are 61 full-length control rod ascemblies (CRA) and
8 axial power shaping rod assemblies (APSRA) distributed
in the reactor core as shown in FSAR Figure 3.2-1, The
full-length CRA contain a 134 inch length of ’1}§sr'
indium-cadmium alloy clad with stainless steel,

The gray APSRA contain a 63 inch length of Inconel.

The core will have 68 burnable pofson spider assemblies
with similar dimensfons as the full-length control rods.
The cladding will be zircaloy-4 filled with alumina-boron.

Reload fuel assemblies and rods shall conform to design
and evsluation described in FSAg and shall not exceed an
enrichment of 4.3 percent of U235,

REACTOR COOLANT SYSTEM

The reactor coolant system shall be designed and
constructed in accordance with code requirements. (4)

The reactor coolant system and any connected auxiliary
systems rxposed to the reactor coolant conditions of
temperature and pressure, shall be designed for a pressure
of 2.80 psig and a temperature of 650 F. The pressurizer
ana pressurizer 3urge 1ine shall be designed for a tempera-
ture of 670 F, (5
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