U0 ey UNITED STATES

< W ‘<7
. NUCLEAR Y COMMISSION

" WASHINGTON, D. C. 20868

eens” . OMAHA PUBLIC POWER DISTRICT
DOCKET NO. 50-285 ‘
FORT CALHOUN STATION, UNIT NO. 1
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 47
License No. DPR-40

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

A. The application for amendment by Omaha Public Power District

B (the licensee) filed July 17, 1979, as supplemented by letters

’ dated October 30 and December 4, 1979, and January 28, February

' 12, 25, and March 12, 1980, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the

3 Act), and the Commission's rules and regulations set forth in

f 10 CFR Chapter I;

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

C. There is reasonable assurance (i) that the activities author{zed
by this amendmont can be conducted without endangering the health
and safety of the public, and (i1) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
de:ense and security or to the health and safety of the public;
an

E. The issuance of this amendment is {in accordance with 10 CFR Part
51 of the Conmission's regulations and all applicable requirements
have been satisfied.
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Accordingly, the license is amended by changes to the Tachnical
Specifications as indicated in the attachment to this lizense
amendment, and paragraph 3.B. of Facility Operating License

No. DPR- 40 is hereby amended to read as follows:

Technical Specifications

The Technical! Specifications contained in Appendices
A and B, as revised through Amendment No. 47 , are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

This license amendment is effective as of the date of its
issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

0

William P.\Gammill, Acting Assistant
Director for 0perat1ng Reactor Projects
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: April 1, 1980
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ATTACHMENT TO LICENSE AMENDMENT NO. 47
FACILITY OPERATING LICENSE NO. DPR-40

DOCKET NO. 50-285

Replace the following pages and figures of the Appendix "A" Technical Specif
fications with the enclosed pages and figures. The revised pages are identified
by Amendment number and contain vertical lines indicating the area of change.

Insert Pages

Remove Pages

1-1 ::;

1-2 9

- 1-10

21 201

2-4 thru 2-7 g:;athru 2-7
2-7a :
2-15 and 2-16 g:;g and 2-16
! 2-23

o+ 2-23a and b
g 2-50

g 2-50f

2-50f 5 84

?2-54 2-55

e 2-55A thru 2-55¢
2-55A thru 2-55¢ 5.56 ru
2-56 557

gL 2-57a and b
2-57a and b 2.87f

2-57f

Remove Figures

1-1 thru 1-7
2-1A and B
2-2A and B
2-3
2-5

thru 2-9

Insert Figures

1-1 thru 1-7
2-1A and B

2-2A and B
2-3
2-5

thru 2-9




1.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

1.1 Safety Limits - Reactor Core

Applicability

This specification applies to the 1imiting combinations of reactor
pover and reactor coolant system flow, tenperature and pressure
during operation.

Ob]ective

[o maintain the integrity of the fuel cladding and prevent
the release of gignificant amounts of fission products b« t he
reactor coolant.

Specifications

The reactor power level shall not exceed the allowable limit
for the pressurizer pressure and the cold leg temperatures as
shown in Figure 1-1 for L-pump operation. The safety limit

is exceeded if the point defined by the combination of reactor
coolant cold leg temperature and powver level is at any time
above the appropriate pressurizer pressure line.

Basis

To maintain the integrity of the fuel cladding and prevent the
release of significant amounts of fission products to the reactor
coolant, it is necessary to prevent overheating of the cladding
under normal operating conditions. This is accomplished by
operating within the nucleate boiling regime of heat transfer,
vherein the heat transfer coefficient is large encugh so that

the clad surface temperature is only slightly greater than

the coolant saturation temperature. The upper boundary of

the nucleate boiling regime is termed "departure from nucleate
boiling" (DNB).

At this point there is a sharp reduction of the heat transier
coefficient, which would result in high clad temperature and
the possibility of clad failure. Although DNB is not an Ob-
servable parameter during reactor operation, the observable
parameters of reactor thermal power and reacto coolant flow
temperature and pressure can be related to DNB through the
W-3 DNB corre)ation.(l) The W-3 DNB correlation has been
developed to predict DNB and the location of DNB for axiall
uniform and non-uniform heat flux distributions. The locad
DNE ratio (DNBR), defined as the ratio of the heat flux thet

Amendment No. 47
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS
Safety Limits - Reactor Core (Continued)

would cause DNB at a particular core location to the actual
heat flux at trat location, is {ndicative of the margin to
DNBE. The minimum value of the DNBR during steady state oper-
ation, normal operational transients, and anticipated tran-
sients is limited to 1.30. A DNBR of 1.30 corresponds to a
95% probability at a 95% confidence level that DNB will not
occur, which is considered an appropriate margin to DNB for
all operating conditions. 1)

The curves of Figure l-. represent the loci of points of re-
actor thermal power (either neutron flux instruments or AT in-
struments), reactor coolant system pressure, and cold leg temper-
ature for which the DNBR is 1.30. The area of safe operation

is below these lines.

The reactor core safety limits are based on radial peaks limited
by the CEA insertion 1imits in Section 2-10 and axial shapes
wvithin the axial power distribution trip limits in Figure 1l-:
and a total unrodded planar radial peak of 1.62. The LSS5 in
Figure 1-3 is based on the assumption that the unrodded inte-
grated total radial peak (FT) {s 1.57. This peaking factor is
gslightly higher (more conaeﬁvative) than the maximum predicted
unrodded total radial peak during core life, excluding measure-
ment uncertainty.

Flow maldistribution .s for operation under less than
full reactor coolunt flow have been evaluated via model tests.
The flow model data established tne maldistributic: factors
ard hot channel inlet temperature for the thermal analyse:
that were used to establish the safe operating envelopes pre-
gented in Figure 1-1. The reactor protective system is designed
to prevent any anticipated combination of transient conditions
for reactor coolant system temperature. pressure and thermal
pover level that would result in a DNuR of less than 1.30. 4
References

FSAR, Se

FSAR, Sec

FSAR, Secti

FSAR, Sec

Amendment No. B, }!. y{. 47
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Bystem Settings - Reactor Protective System (Continued)

(3)

High Pressurizer Pressure - A reactor trip for high pres-
surizer pressure is provided in conjunction with the re-
actor and steam system safety valves to prevent reactor
coolant system overpressure (Specification 2.1.6). In
the event of loss of load without reactor trip, the tem-
perature and pressure of the reactor coolant system would
{ncrease due tc the reduction in the heat removed from
the coolant via the steam generators. .The power-operated
relief valves are set to operate oncurrently with the
high pressurizer pressure reactor trip. This setting 1is
100 psi below the nominal safety valve setting (2500 psia
to avoid unnecessary operation of the safety valves.

This setting is consisteny with the trip point assumed

in the accident analysia.kl

Thermal Margin/Low Pressure Trip - The thermal margin

low pressure trip is provided to prevent operation when

the DNBR is less than 1.3, including allowance for measure-
ment error. The thermal and hydraulic limits shown on
Figure 1-3 define the limiting values of reactor yolan
pressure, reactor inlet temperature, and reactor power
level which ensure that the thermal criteria (8) are not
exceeded. The low set point of 1750 psia trips the re-
actor in the unlikely event of a loss-of -coolant accident.
The thermal margin/low pressure trip set points shall

be set according to the formula given on

The variables in the formula are jefined

High auctioneered thermal
in % of rated power.
Core inlet temperature, °F.

Reactor pressure, psia.

Amendment No.)ﬂ 76, 52.*7




" PABLE 1.1
LIMITING s

.

Reactor Trip

High Power Level (A)

L4-Pump Operation
3-Pump Operation
2-Pump Operation

Low Reactor Coolant Flow (B) (F)
L-Pump Operation
3-Pump Operation
2-Pump Operation

Low Steam Generator Water Level

Lov Steam Generator Pressure (C)
High Pressurizer Pressure

Thermal Margin/Low Pressure (B) (F)

High Containment Pressure (D)

Axial Power Distribution (E)

1-10

R

I e e T

Trip Setpoints

<107.0% of Rated Power
<k5% of Rated Power
<30% of Rated Power

295% of L Pump Flow
>71% of 4 Pump Flow
>46% of 4 Pump Flow

31.2% of Scale

(Top of feedwater ring;
4'10" below normal
vater level)

2500 psia

<2400 psia

1750 psia to 2400 psia
(depending on the re-
actor coolant tempera-

ture as shown in Figure
1-3)

<5 psig

(Figure 1-2)

|

>



LIMITING CONDITIONS FOR QPERATION

Reactor Coolant System

Operable Components

lant systen
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TING CONDITIONS FOR OPERATION
Reactor Coolant System Continued)
Heatup and Cooldown Rate (Continued)

(a) The curve in Figure 2-3 shall be used to predict the
{ncrease in transition temperature based on integrated
fast neutron flux. If measurements on the irradiation
specimens indicate a deviation from this curve a new
curve shall be constructed.

(b) The limit line on the figures shall be updated for a
new integrated power period as follows: the total
integrated reactor thermal power from startup to the
end of the new period shall be converted to an equivalent
integrated fast neutron exposure (E > 1 MeV). For this
plant, based upon surveillance materials tests, the pre-
dicted surface fluence at the reactor vessel belt-line
weld material for L0 ye at 1500 MWt and an 80% load
factor is 4.4 x 1019 n/cm®. The predicted transition
temperature shift to the enc of the new period shall
then be obtained from Figure 2-3.

(¢) ‘The limit lines in Figure 2-1A through 2-2B shall be
moved parallel to the temperature axis (horizontal)
in the direction of increasing temperature a distance
equivalent to the transition temperature shift during
the period since the curves were last constructed. The
boltup temperature limit line shall remain at B82°F as it
is set by the NDTT of the reactor vessel flange and
not subject to fast neutron flux. The lowest service
temperature shall remain at 162CF because components
related to this temperature are also not subject to
fast neutron flux.

Basis

All components in the reactor coolant system are designed to with-
stand the effects of cyclic loads dye to reactor coolant system
temperature and pressure changes. 1 These cyclic loads are intro-
duced by normal unit load transients, reactor trips and startup
and shutdown operation.

During unit startup and shutdown, the rates of temperature and
pressure changes are limited. The design number of cycles for
heatup and cooldown is based upon a rate of 100°F in any one hour
period and for cyclic operation.

The maximum allowable reactor coolant system pressure at any temper-
ature is based upon the stress limitations for brittle fracture
considerations. These l%mﬁtntions are derived by using the rules
contained in Section 1II1'2) of the ASME Code including Appendix

G, Protection Against Nonductile Failure and the rules contained

in 10CFR50, Appendix G, Fracture Toughness Requirements. This

ASME Code mssumes that a crack 10-11/16 inches long and 1-25/32
inches deep exists on the inner surface of the vessel. Further-
more, operating .imits on pressure and temperature assure that

Amendment No. 22,47 2-k




LIMITING CONDITIONS FOR OPERATION
Resctor Coolant System (Continued)
Heatup and Cooldown Rate (Continued)

not grow during ' heatups and cooidowns.

L R

then performe

&
4+

Amendment No. 22, 47
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IMITING CONDITIONS FOR 0
Reactor Coolant System Continued)

Heatup and Cooldown Rate (Continued)

The limit lines in Figure 2-1A through 2-2B are based . the follow-
ing:

A. Heatup and Cooldown Curves - From Section III of the ASME Code
Appendix G-2215.

Kig = 2 Kgm * Ky S

Kig = Allovance stress intensity factor at temperatures re-
lated to RTypy (ASME III Figure G-2110.1).

KiM = Stress intensity factor for membrane stress (Pressure).
The 2 represents a safety factor of 2 on pressure.

Kir = Stress intensity factor radial thermal gradient.

The above equation is applied to the reactor vessel beltline.
For plant heatup the thermal stress is opposite in sign from
the pressure stress and consideration of a heatup rate would
allow for & higher pressure. For heatup it is therefore con-
servative to consider an isothermal heatup or Kip = 0.

For plant cooldown thermal and pressure stress are additive.

KIM‘“M‘_:_P:

K <
"

'y = ASME III, Figure G-221k-1

v
L)

Pressure, psia

-
"

Vessel Radius - in.

*
"

Vessel Wall Thickness - in.
KiT = Mpd T,
Mr = ASME III, Figure G-221k-2

ATy = Highest Radial Temperature Gradient Through Wall at End
of Cooldown

Kip i8 therefore calculated at a maximum gradient and is con-
sidered a constant = A for cooldown and zero for heatup. My
R is also a constant = B.
Therefore:

Kip = AP + B

?=Kp~-B
A

Amendment No. 33, 47 2-6
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2.0 LDAITING CONDITIONS FOR OPERATION,
2.1 Reactor Coolant System (Contin

2.1.2 Heatup and Cooldown Rate (Cont%enodl‘.

.-:*":‘ e st g e §

0 S iy

Kig is then varied as ¢ .wiction of temperature from Figure
G-2110-1 of ASME III and the allowable pressure calculated.
Hydrostatic head (48 psi) and instrumentation errore (12°F
and 32 psi) are considered when plotting the curves.

System Hydrostatic Test - The system hydrostatic test curve
is developed in the esame manner as in A above with the ex-

ception that a safety factor of 1.5 is allowed by ASME III

in lieu of 2.

Lowest Service Temperature = S09F + 1000F + 129F = 1620F,
As indicated previously, an RTNDT for all material with the
exception of the reactor vessel beltline was established

at 50°F., ASME III, Art. NB-2332(b) requires a lowest ser-
vice temperature of RTNDT + 100°F for piping, pumps and
valves. Below this temperature a pressure of 20 percent

of the system hydrostatic test pressure (.20)(3125) - LB

- 32 psi = 545 psia cannot Le exceeded.

Boltup Temperature = 10OF + 609F + 129F = 820F, At pres-
sure below 545 psia, a minimur vessel temperature must

be maintained to comply with the manufacturer's specifi-
cations for tensioning the vessel head. This temperature
is based on previous NDIT methods. This temperature cor-
responds to the measured 10°F NDTT of the reactor vessel
rlange, which is not subject to radiation demage, plus
60°F data scatter in NDTT measurements, plus 12°F Iinstru-
ment error.

Reactor Critical Heatup and Cooldown Figures. During

low power physics testing, the reactor may be made critical
at reduced tempernture and pressure. To provide for heat-
up and cooldown during testing, Appendix G requires that
the RCS temperature be increased an additioral LOOF beyond
heatup and cooldown curves for the non-critical reactor.
Also, Appendix G requires that the RCS temperature must

be greeter than the minimum temperature, 363°F, required
for the 3125 psia hydrostatic testing to 125% of the 2500
psia RCS design pressure.

References

(1)
(2)
(3)
(k)
(5)

FSAR, Section k.2.2
ASME Boiler and Pressure Vessel Code, Section III
FSAR, Section L.2.k
FSAR, Section 3.4.6

Omaha Public Power District, Fort Calhoun Station Unit No. 1,
Evaluation of Irradisted Capsule W-225, May, 1979.

Auendment. No.'g7,47 P




2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System Continued)
2.1.2 Heatup and Cooldown Rate (Continued)
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Applicability

Applies to the status of the pressurizer and steam system safety
valves.

Objective

To specify minimum requirements pertaining to the pressurizer
and steam system safety valves.

Sggcificntions

To provide adequate overpressure protection for the reactor
coolant system and steam system, the following safety valve
requirements shall be met:

(1) The reactor shall not be made eritical unless the two
pressurizer safety valves are operable with their 1ift
settings adjusted to ensure valve opening between 2500
psia and 2545 psia +1%.(1)

(2) Whenever there is fuel in the reactor, and the reactor
vessel head is installed, a minimum of one operable
safety valve shall be installed on the pressurizer.
However, when in at least the cold shutdown condition,
safety valve nozzles may be open to containment atmosphere
during performance of safety valve tests or maintenance
to satisfy this specification.

(3) Whenever the reactor is in power operation, eight of the
ten steam safety valves shall be operable with their lift
gettings between 1000 psis and 1050 psia with a tolerance
of +1% of the nominal nameplate set point values. '}

(4) Both pressurizer pover-operated relief valves (PORV's)
shall be operable during scheduled heatup and cooldown
tn prevent violation of the pressure-temperature limits
designated by Figures 2-1A and 2-1B., One PORV may be
inoperable for up to 7 days, provided the remaining PORV
is operable. If the above conditions of this paragraph
cannot be met, the primary system must be depressurized
and vented.

Basis

The highest reactor coolant system pressure reached in any of
the accidents analyzed was 2480 psia and resulted from a com=
plete loss of turbine generator load vi%hgnt simultaneous re-
actor trip vhile operating at 1500 MWt.'2) The reactor is

assumed to trip on & "High Pressurizer Pressure" trip signal.
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2.0 CONDITI FOR O. TIO

2.1 React ! colant (Continued)

1.6 essurizer Steam System Safety Valves (Continued)

- —

To determine the maximum steam flow, the only other pressure
relieving system assumed operational is the steam system safety
valves. Conservative values for all systems parameters, delay
times and core moderator, coefficients are assumed. Overpres-
sure proteciion is provided to portions of the reactor coolant
syetem vhic! are at the highest pressure considering pump head,
flow pressure drops and elevation heads.

1f no residual heat were removed by any of the means available,
the amount of steam which could be generated at safety valve
1ift pressure would be less than half the capacity of one safety
valve. This specification, therefore, provides adequate de-
fense against overpressurization vhen the reactor is subcritical.

Performance of certain calibration and maintenance procedures
or. safety valves requires removal from the pressurizer. Should
a safety valve be removed, either operability of the other
safety valve or maintenance of at least one nozzle open to
atmosphere will assure that sufficient relief capacity is avail-
alle. Use cof plastic or other similar material to prevent the
entry of foreign material into the open nozzle will not be
construed to violate the "open to atmosphere” provision, since
the presence of this material would not significantly restrict
the discharge of reactor coolant.

The total relief capacity of the ten steam system safety valves
is 6.5k x 106 1b/hr. At the pover of 1500 MWt, sufficient

| reliel valve capacity is available to prevent overpressuriza-
tion of the steam system on loss-of-load conditions.

The powver-operated relief valve lov setpoint will be adjusted

to provide sufficient margin, when used in conjunction with
Technical Specification Sections 2.1.1 and 2.3, to prevent the
design basis pressure transients from causing an overpressuriza-
tion incident. Limitation of this requirement to scheduled
cooldown ensures that, should emergency conditions dictate rapid
cooldown of the reaccor coolent system, inoperability of the low
temperature overpressure protection system would not prove to

be an inhibiting factor.

Removal of the reactor vessel head provides sufficient expansion
volume to limit any of the design basis pressure transients.
Thus, no additional relief capacity is required.

References

(1) Article 9 of the 1968 ASME Boiler and Pressure Vessel
Code, Bection III

(2) FSAR, Section 1k.9
(3) PSAR, Sections k.3.k, 4.3.9.5

Arendment No. 39,47 2-16




TR0 L CONDITIONS FOR O oN

S cy Core Continued)

(3) Protection Against Low Temperature Overpressurization
The following limiting conditior.s shall be applied during
scheduled heatups and cooldowns. Disabling of the HPSI

pumps need not be required if the reactor vessel head,
a pressurizer safety valve, or a PORV is removed.

Whenever the reactor coolant system cold leg temperature
is below 320°F, at least one (1) HPSI pump shall be
disabled.

Whenever the reactor coolant system cold leg t=mperature I
is below 310°F, at least two (2) HPSI pumps shall be
disabled.

is below 276°F, all three (3) HPSI pumps shall be dis-
abled.

Whenever the reactor coolant system cold leg temperature I

In the event that no charging pumps are operable, a single
HPSI pump may be made operable and utilized for boric acid |
injection to the core.

Basis

The normal procedure for starting the reactor is to first heat
the reactor coolant to near operating temperature by running
the reactor cooclant pumps. The reactor is then made critical
by withdrawing CEA's and diluting boron in the reactor coolant,
With this mode of start-up, the energy stored in the reactor
coolant during the approach to criticality is substantially
equal tc that during power operation and therefore all engineered
safety features and auxiliary cooling systems are required to
be fully operable. During low power physics tests at low
temperatures, there is a negligible amount of stored energy

in the reactor coolant; therefore, an accident comparable in
severity to the design basis accident is not possible and the
engineered safeguards systems are not required.

The SIRW tank contains a minimum of 283,000 gallons of usable
wvater containing at least 1700 ppm boron.{1) This is suffi-
cient boron concentration to provide a shutdown margin of 5%,
including allowances for uncertainties, with all control rods
vithdrawn and a nev core at a temperature of 600F, (2

The limits for the safety injection tank pressure and volume
assure the required amount of water injection during an acci-
dent and are based on values used for the accident analyses.
The minimur 116.2 inch level corresponds to & volume of 825
ft3 and the maximum 128.1 inch level corresponds to a volume
of 895.5 rt3.

Prior to the time the reactor is brought critical, the valving
of the safety injection system must be checked for correct
alignment and appropriate valves locked. Since the system is

% Amendment 'O.ﬂo yi ’10‘7 2-22
i, PTG o ) et o S AL et Jhgh SRR e M R T i [ . 5 (‘ ‘—x




L R T b w v'gw-*mmu- .

e i ~‘@-n' gﬁ«’»‘,‘ )

3 sk ST
rgency Cor cnq__g‘_gz!QQQ.lgontinvod)

used for shut down eoolincg h. valving vill be changed and
must be properly aligned prior to start-up of the reactor.

The operable status of the various systems and components is
to be demonstrated by periodic tests. A large fraction of
these tests will be performed while the reactor is operating
in the power range.

If a component is found to be inoperable, it ¥#ill be possible
in most cases to effect repairs and restore the system to full
operability within a relatively short time. For a single com-
ponent to be inoperable does not negate the ability of the
system to perform i{ts function, but it reduces the redundancy
provided in the reactor design and thereby limits the ability
to tolerate additional equipment failures. To provide maxi-
mum assurance that the redundant component(s) will operate

if required to do so, the redundant component(s) is to be
tested prior to initiating repair of the inoperable component.
1f it develops that the inoperable component is not repaired
within the specified allowable time period, or a second com-
ponent in the same or related system is found to be inoperable,
the reactor will initially be put in the hot shutdown condi-
tion to provide for reduction of cooling requirements after

a postulated loss-of-coolant accident. This will also permit
improved access for repairs in scme cases. After a limited
time in hot shutdown, if the malfunction(s) is not corrected,
the reacior will be placed in the cold shutdown condition
utilizing normal shutdown and cooldowr procedures., If the
cold shutdown condition, release of fission products or

damage of the fuel elements is not considered possible.

The plant operating procedures will require immediate action
to effect repairs of an inoperable component and therefore

in most cases repairs will be completed in less than the
specified allowable repair times. The limiting times to re-
pair are intended to assure that operability of the component
will be restored pronptly and yet allow sufficient time to
effect repairs using safe and proper procedures.

The requirement for core cooling in case of postulated loss-
of-coolant sccident while in the hot shutdown condition is
significantly reduced below the requirements for a postulated
loss-of-coolant accident during power operation. Putting the
reactor in the hot shutdown condition reduces the consequences
of a loss-of-coolant accident and also allows more free access
to some of the engineered safeguards components in order to
effect repairs.

Failure to complete repairs within 40 hours of going to the
hot shutdown condition is considered indicative of a require-
mernt for major maintenance and, therefore, in such a case,
the reactor is to be put into the cold shutdown condition.
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‘With respect t~ the core cooling function, there is mcuoul
redundancy ov-: most of the range of break sizes. 3)

The LOCA analyeis confirms adequate core cooling for the break
spectrum up to and including the 32 inch double-ended dbreak
assuming the safety injection capability vhich most adversely
affects accident consequences and are defined as follows. The
entire contents of all four safety injection tanks are assumed
to be available for emergency core cooling, but the contents

of one of the tanks is assumed .u be lost through the reactor
coolant system. In addition, of the three high-pressure safety
injection pumps and the two low-pressure safety injection pumps,
for large break analysis it is assumed that two high pressure
and one low pressure operate wvhile only one of each type is
assumed to nperate in the small break lnslyli|(5); and also
that 25% of their combined discharge rate is lost from the
reactor coolant system out of the break. The transient hot
spot fuel clad temperatures for the break sizes considered

are shown on FSAR Figures 1-19 (Amendment No. 3k).

Inadvertent actuation of three (3) HPSI pumps and three (3)
charging pumps, coincident witi the opening of one of the

two PORV's, would result in a peak primary system pressure of
1190 psia. 1190 psia corresponds with & minimum permissible
temperature of 320°F on Figure 2-1B. Thus, at least one HPSI
pump is disabled at 320°F.

Inadvertent actuation of two (2) HPSI pumps and three (3)
charging pumps, coincident with the opening of one of the

two PORV's, would result in a peak primary system pressure

of 10L0 psia. 10LO psia corresponds with a minimum permissible
temperature of 310°F on Figure 2-1B. Thus, at least two HPSI
pumps will be disabled at 100F.

Inadvertent actuation of one (1) HPSI and three (3) charging
pumps, coincident with opening of one of the two PORV's, would
result in a peak primary system pressure of 685 psia. 685 psia
corresponds with a minimum allowable temperature of 27G°F on
Figure 2-1B. Thus, all three HPSI pumps will be disabled at
2T6°F.

Inadvertent actuation of three (3) charging pumps, coincident
with opening of one of the two PORV's, would result in a peak
primary system pressure of 160 psia. 160 psia corresponds
with a minimum allowvable temperature of T8°F (approximately
the boltup temperature of 820F) on Figure 2-1B. Thus, dis-
abling of the charging pumps is not required.

Removal of the reactor vessel head, one pressurizer safety
valve, or one PORV provides sufficient expension volume to
limit any of the design basis pressure transients. Thus,
no additional relief capacity is required.

Anmendment No. 39, 47 2-23a
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Technical Specification 2.2(1) specifies that, vhen fuel is

in the reactor, at least one flov path shall be provided for
boric acid injection to the core. Should boric acid injection
become necessary, and no charging pumps are operable, opera-
tion of a single HPSI pump would provide the required flow
path.

References

(1) FSAR, Section 14.15.1
(2) FSAR, Section 6.2.3.1
(3) FSAR, Section 1k.15.3
(L) FSAR, Appendix K

(5) Omaha Public Power District's Submittal, December 1, 1976.
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LTMITING CONDITIONS FOR OPERATION
Reactor Core (Continued)

Reactivity Control Systems and Core Physics Parameters Limits

Applicability

operation of control element assemblies and monit
scted core parameters whenever tne reactor is in
down, hot standby, or power operation conditions.

shutdown margin < 0% Ak/k, initi

until the required shutdown mergin

achieved.

emnerat
4 I

ive than

r power

L

With the & 3o emperature coefficient
side any ont above limits, change reacti
parameters or i the extrapoclated MTC value
above limits wi 1 3 hours or be in at least
within 6 hour

Amendment No. E 7/




2.10 actor Core Continued
2.10.2 tivity Control ems and Core cs Parameter ts
Continued .

1. The total availa.ie shutdown margin may
be reduced to 2% Ak/k during the measure-
ment of the shutdown CEA group reactivi-
ties, or

2. The total available shutdown margin may
be reduced to the worth of the worst
gtuck CEA's during the measurement oOr
the stuck CEA reactivity.

(11) If the shutdown margin specified in part (i)
above is not available immediately, initiate
and continue boration until the requirements
of 2.10.2(1) are met.

(iii) The shutdown margin specified in part (i)
above shall be verified every 8 hour shift.

c. Moderator Temperature Coefficient
(1) The moderator temperature coefficient (MTC)
requirements of 2.10.2(3) may be suspended
during physics tests at less than 10-1% of
rated power.
(i) If pover exceeds 10-1% of rated power, either:

1. Reduce power to less than 10-1% of
rated power within 15 minutes, or

2. Be in hot shutdown in 2 hours.

Basis

Shutdown Margin

A sufficient shutdown mar 3in easures that (1) the reactor can

be made subcritical from all operating conditions, (2) the re-
sctivity transients associated with postulated accident conditions
are controllable within acceptable limits, and (3) the reactor

will be maintained sufficiently subcritical to preclude inadvertent
eriticality in the shutdown condition.

Shutdown margin requirements vary throughout core life as a function
of fuel depletion, RCS boron concentration, and RCS Tavg- The most
restrictive condition occurs at EOL, with T, at no load operating
temperature, and i: associated with a postufaged steam line break
accident and resuiting uncontrolled RCS cocldown. In the analysis
of this accident, a minimum shutdown margin of 3.0% Ak/k is ini-
tially adequate to control the reactivity transient. Accordingly,

i e Amendmert No. #.’n," 2-50¢




2.10.3 I+ Core Instrumentation

———————————————————
»

Applies to the operability and llnrn.thuel of the rhodium
detector in-core instruments system.

Objective

To specify the functional requirements on the use of the rhodium
i{n-core instrumentation system fur (1) the recalibration of the
ex-core detector inputs to the axial power distribution trip
calculators and (2) monitoring of kw/ft and power distribution.

Sggcification

(1) A minimum of four in-core locations at each detector
level (or a total of 16 detectors) with at least one
location in the center seven rows of fuel assemblies
ardi at least one location outside the center seven rows
,f fuel assemblies shall be operable during recalibration
of the ex-core detectors.

(2) The in-core detector system shall be operable with:
(a) At least 75% of all in-core detector strings, and

(b) A minimum of two in-core detector strings per full
axial length quadrant

vhenever the in-core system is used to monitor Fy T, FRT,
the radial power distribution and the peak linear heat
rate. An operable in-core detector string shall consist
of three or more operable rhodium detectors. With the
in-core detector system inoperable, do not use the system
for the above applicable monitoring furctions.

(3) If the recalib-ation of the ex-core detectors has not
been accomplished within the previous 30 equivalent full
powver days, reduce the axial power distribution monitoring
1imits and trip setpoints, Figures 2-6, 2-7, and 1-7, by ‘
0.02 ASI units. If the recalibration of the ex-core de-
tectors has not been accomplished within the previous
200 equivalent full power days, the power shall be limited
to less than that corresponding to T5% of the peak linear
heat rate permitted by Specification 2.10.4.(1).

(k) After each fuel loading, the incore detector system shall I
be operable with at least 75% of the incore detector
strings operable and a minimum of two quadrant symmetric
incore detector string locations per core quadrant for
the initial measurement of the linear heat rate, FrT,

nyT and the azimuthal power tilt.

Amendment No. )/. B2, 47 2-54
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UNACCEPTABLE OPERATION
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2.0 LIMITING CONDITIONS FOR OPERATION
2.10 Reactor Core (Continued)
2.10.3 In-Core Instrumentation

(a) An operable ingore dstector string shall consist
of three operable r' )dium detectors.

(b) A quadrant symmetric incore detector string location
shall consist of a location with a symmetri ounter-
part in any other quadrant.

he initial urement of the linear heat rate,
RTs Fy,- and muthal power tilt shall consist
of the Tirst power distribution calcu-
lation based on C tecto: znals made at
a pover level greater than LO percent of rated
power following each fuel loading.
If an initial measurement of the linear heat rate, Pal,

m ” ‘ i
Fey™ and azimuthal power tilt cannot be made with an oper-
able incore detector system as defined above, reactor
pover shall be restricted to less than 75 percent of the

peak allowable heat rate.

Basis

The in-core instrument system is
+

and to insure operation within
tions for the safety analysis in

verify that the radial peaking
s than the limits specified in Spe
e ] \

and

« AU
to actuate alarms set on each individual

insure operation within specified kw/ft

the axial shape index for periodi

calibration of the ex-core detect

- ¢
jetectiors

yrm these functions. In-core
with analytical computer codes
from which ny and FF are determined.
each in-c
i kw/ft imi

ore instrument to insure operatil
ts.

Calibration npt the APD calculat
is required to eliminate ASI uncertaintie: due to instrument
drift and axially ncnuniform detector exposure. If the re-
calibration is not performed in the period specified, the pre-
scribed steps will assure safe operation of the reactor.

References

(1) Evaluation of Uncertainty in the Nuclear Form Factor
Measured by Self-Powered Fixed In-Core Detector Systems -
CENPD-153, August, 19Th.
Amendment No. J4,+32,47




LIMITING CONDITIONS FOR OPERATION
Reactor Core (Continued)
In-Core Instrumentation (Continued)

Amendment No. y‘A. 82,47




2.0 z.m'mm counmons ron OPERATION

2.10 Reactor Core ICmmued’
1

2.10.3 In-Core Instmentttion (qutinued)

DELETED

Amendment No. ;/n.' 32,47 2-55B
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2.0 LIMITING CONDITIONS FOR O ON
2.10 Reactor Core (Continued)

2,10.3 In-Core Instrumentation (Continued)

.

Amendment No. JN, 32,47 2-55C




2.0 LIMITING CONDITIONS FOR OPERATION
2.10 Reactor Core (Continued)
2.10.3 In-Core Instrumentation (Continued)

Amendment No. y[, 32, 17




LIMITING CONDITIONS
Reactor Core (Continued

In-Core Instrumentation (Continued)

DELETED

Amendment No. 82,47 2-55E
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2.10.4 Power Distribution Lirizs °

Applicability

Applies to power operation conditionms.

Objective

To ensure that peak linear heat rates, DNE margins, and radial
peaking factors are maintained within acceptable limits during
power operation.

Specification

(1) Linear Heat Rate

The linear heat rate shall not exceed the limits shown
on Figure 2-5 when the following factors are appropriately
included:

1. Flux peaking augmentation factors are shown
in Figure 2-8,

2 A measurement-calculational uncertainty fac-
tor of 1.0T7,

3. An engineering uncertainty factor of 1.03,

L, A linear heat rate uncertainty factor of
1.002 due to axial fuel densification and
thermal expansion, and

5 A power measurement uncertainty factor of
1.02.

(a) When the linear heat rate is continuously monitored
by the incore detectors, and the linear heat rate
is exceeding its limits as indiceted by four or

more valid coincident incore detector alarms, either:

(1) Restore the linear heat rate to within
its limits within one hour, or

(i1) Be in at least hot standby within the
next 6 hours.

Amendment No. J, 26, 2X, %, ¥3,47
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(b) If while operating under, the provisions or part (a’
the plant computer incore detector alarms become
inoperable, operation may be continued without
reducing power provided each of the following
conditions is satisfied:

(1) A core power distribution was obtained
utilizing incore detectors within 7 days
prior to the incore detector alarm outage
and the measured peak linear heat rate
was no greater than 90% of the value al-
lowed by (1) above.

(ii) The Axial Shape Index as measured by ex-
core detectors remains within +.05 of the
value obtained at the time of the last
measured incore power distribution.

(iii) Power is not increased nor has it been
increased since the time of the last in-
core distribution.

(e) When the linear heat rate is continuously monitored
by the excore detectors, withdraw the full length
CEA's beyond the long term insertion limits of
Specification 2.10.2.7. If the linear heat rate
is exceeding its limits as determined by the Axial
Shape Index, YI' being outside the limits of Figure
2-6, where 100 percent of the allowable power re-
presents the maximum power allowed by the following
expression:

L» L is the maximum allowable linear
heat rate as determined from Figure
2-5 and is based on the core average
burnup at the time of the latest
incore power map.

£

ar e
2 e

o e
]

2. M is the maximum allowable fraction
of rated thermal power as determined
by the F T 14mit curve of Figure 2-9
when moni{oring by excore detectors.
M = 1 when monitoring kw/ft using in-
core detectors. |

gi"u

(i) Restore the reactor power and Axial Shape
Index, Yy, to within the limits of Figure
2-6 within 2 hours, or

47
m‘ No. s. 20' 32| ’, 2'57
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2.0 CONDITIONS
2.10 Reactor Core COntinned

2.10.4 Pover Diltributioa Limits (ooawmod)

(2)

(3)

(41) Be in lt least hot standby within the
pext 6 hours.

Total Integreted Radial Peaking Factor

The calculated value of FRT defined by FRT = Fr (1+Tq)
shall be limited to <1.57. Fp is determined from a

pover distribution map with no part length CEA's inserted

and with all full length CEA's at or above the Long Term
Steady State Insertion Limit for the existing Reactor

Cooclant Pump combination. The azimuthal tilt, T,, is

the measured value of Tq at the time Fp is determined.

with FRT >1.57 within € hours:

(a) Reduce power to bring power and FRT within the
limits of Figure 2-9, withdraw the full length
CEA's to or beyond the Long Term Steady State
Insertion Limits of Specification 2.10.2(7), and
fully withdraw the PLCEA's, or

(b) Be in at least hot standby.

Total Planar Radial Peaking Factor

The calculated value of nyT defined as F yT - (l*T
shall be limited to <1.62. Fyy shall be determined from
a power distribution map with no part length CEA inserted
and with all full length CEA's at or above the Long Term
Steady State Insertion Limit for the existing Reactor
Coolant Pump compination. This determination shall be
limited to core planes between 15% and 85% of full core
height inclusive and shall exclude regions influenced

by grid effects. The azimuthal tilt, T,, is the measured
value of Tq at the time ny is determined.

with Fy T >1.62 within 6 hours:

(a) Reduce power to bring power and F T to within
the limits of Figure 2-9, and vxtEXrav the full
length CEA's to or beyond the Long Term Steady
State Insertion Limits of Specification 2.10.2(7)
and fully withdraw the PLCEA's, or

(b) Be in at least hot standby.

Amendment No. ;é. ¥3,417 2-57a




LIMITING CONDITIONS FOR OPERATIOHN
Reactor Core (Continued)
Power Distribution Limits .(Continued)

(4) Azimuthal Power Tilt (T,)

When operating above T0% of rated power, the azimuthal
pover tilt (Tq) shall not exceed 0.03.

(a) With the indicated azimuthal po ver tilt determined
to be >0.03 but <0.10, correct the pover tilt
vithin two hours or determine within the next ¢
hours and at least once per subsequent 8 hours,
that the total integrated radial peaking fac'>r.
Fpl, is within the limit of Specification 2.10. k(2)
and that the total planar radial peaking factor,
ny*, {s within the limit of 2.10.4(3), or reduce
power to less than T0% of rated powver within 8
hours of confirming Tq >0.03.

With the indicated power tilt determined to be
>.10, pover operation may proceed up to 2 hours
prov1ded FRr and F, T 4o not exceed the power
limits of Figure 2-9, or be in at least hot stand-
by within 6 hours. Subsequent operation for the
purpose of measurement to identify the cause of
the tilt is allowable provided the powver level is
restricted to 20% of the maximum allowable thermal
power level for the existing reactor coolant pumg
combination.

Amendment No.‘7é. 3,47




TABLE 2.6

DNB MARGIN
SPECIFIED OPERATING LIMITS 4 4.3
OPERATING LIMIT 1%
Monitored 1 &
Parameter 4 Pump oy B

Cold Leg Temperature <(5LSOF)*
Pressurizer Pressure >(2075 psia)® :
- Reactor Coolant Flow >(195,700 gpm)**® : '«ﬁg

Axial Shape Index <(Figure 2-T)

wit not applicable during either a thermal power ramp increase in excess of 5% of rated thermal power 3

_er minute or a thermal powver step increase of greater than 10% of rated thermal power. 3 3 :

JLs-2

#%7his number is an actual limit (not including uncertainties). All other values in this table are indi-
cated values and include an allowance for measurement uncertainty (e.g., S54LSOF, indicated, allqws for

an actual T, of SLTOF).




