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1. The Nuclear Regulatory Commission (the Commission) has found that: g7
A.

c.

W |

e
» -

The applications for amendment by Arkansas Power & Light Company

(the T1icensee) dated July 9, 1975 and De. wmber 1, 1976 (as

supplemented by letters dated August 8 and 22, 1975, October 15,

1975, December 31, 1975, January 13, 1977, February 7, 17, 22 and

24, and March 1, 9 and 17, 1977), comply with the standards and :
requirements of the Atoiic Energy Act of 1154, as amended (the . ..
Act), and the Commissira's rules and regulat'ons set forth in

10 CFR Chapter I; )

The facility will operate in conformity with the applications,
the provisions of the Act, and the rules and regulations of »

the Commission; Leah %

* - L4 N

There is reasenable assurance (1) that the activities autherized S

by this amendment can be cond without endangering the health . "~
“and safety of the publfc, and (11) that such act mm‘%m be TR

g D

conducted in compliance with the Commission's regulations;

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

E. The issuance of this amendment s 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 Technical
Specifications as Indicated in the attachment to this license
. amendment, and Paragraph 2.c(2) of Facility Operating License

No. DPR-S] {s hereby amended to read as follows:
(2) Technical Specifications

The Technical Specifications contained in Appendices
f and B, as revised through Amendment No.

- 1incorporated in this 1fcense. The licensee shall .4;.*~m"?
) vith the Tocbniul :

X __operate the fagi
s By Mﬂwm.-~

R A

3. This m-m .mdme

Attachment:
Changes tc the Technical
Specifications ‘

Date of I nm

‘Jp"
,,n«

in

Karl R. Goller, Assistant Director
for Operating Reactors
Division of Operating Reactors
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ATTACHMENT TO LICENSE AMENOMENT NO.
FACILITY OPERATING LICENSE NO. DPR-51
DOCKET NO. 50-313

Accomplish page changes to the Appendix A portion of the Technical
Specifications as noted below. The changed areas on the revised pages
are identified by a marginal line.

Remove Existing Page Add Revised Page
7 7

8 8
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142 143
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- - 48cc
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434 438d
48dd 48ad
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*There were no changes on these pages. They are included as a matter of
convenience in updating the Technical Specifications.



2. SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS, REACTOR CORE

Applicability

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

Objective
To maintain the integrity of the fuel cladding.

Specification

2.1.1 The combination of the reactor system pressurc and coolunt temperature
shall not exceed the safety limit as defined by the locus of points
established in Figure 2.1-1. If the actual pressure/temperature point
is below and to the right of the pressure/temperature line the safety
limit is exceeded.

o
.
—
.
L)

The combination of reactor thermal power and reactor power imbalance
(power in the top half of the core minus the power in the bottom
half of the core expressed as a percentage of the rated power) shall
not exceed the safety limit as defined by the locus of points for
the specified flow set forth in Figure 2.1-2. If the actual-reactor-
theimal-power/reactor-power-imbalance point is above the line for

the specified flow, the safety limit is exceeded.

Bases

To maintain the integrity of the fuel cladding and to prevent fission product
release, it is necessary to prevent overheating of the cladding under normal
operating conditions. This 15 accomplished by operating within the nuclcate
boiling regime of heat transfer, wherein the heat transfer coefficient is
large cnough so that the clad surface temperature is only slightly greater than
the coolant temperature. The upper boundary of the nucleate boiling regime
‘is termed (eparture from nucleate boiling (DNB). At this point there is a
sharp reduction of the heat transfer coefficient, which would result in high
cladding temperatures and the possibility of cladding failure. Although DNB
is not an observable parameter during reactor operuation, the observable
parameters of neutron power, reactor coolant flow, temperature, and pressure
can be rclated to DNB tiirough the use of the BAW-I correlation. (1) The BAW-2
correlation has been develoyed to predict DNB and the location of DNB for
axially uniform and noa-miform heat flux distributions. The local DNB ratio
(DNBR;, defined as the radio of the hcat flux that would cause DNB at a
particular core location to the actual heat flux, is indicative of the margin
to DNB. The minimun value of the DNBR, during steady-state operation, normal
operational transients, and anticipated transients is limited to 1.3. A

~3
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DNBR of 1.3 corresponds to a 95 percent probability at a 95 percent confi-
dence level that DNB will not occur; this is considered a conservative mar-
gin to DNB for all operating conditions. The difference between the actual
core outlet pressure and the indicated reactor coolant system pressure has
been considered in determining the core protection safety limits. The
difference in these two pressures is nominally 45 psi; however, only a .v psi
drop was assumed in reducing the pressure trip set points to correspond to
the elevated location where the pressure was actually measured.

The curve presented in Figure 2.1-1 represents the conditions at which a
minimum DNPR of 1.3 is predicted. The curve is the most restrictive com-
bination of 3 and 4 pump curves, and is based upon the maximum possible
thermal power at 106.5% design flow per applicable pump status. This
curve is based on the following nuclear power peaking factors(2) with
potential fuel densification effects;

N
Fq = 2.67; Fyi= 1.78; Fy = 1.50

These design limit power peaking factors are the most restrictive calculated
at full power for the range from all contr-i rods fully withdrawn to maximum
allowable control rod insertion, and fora the core NBR design basis.

The curves of Figure 2.1-2 are based on the more restrictive of two thermal
limits and include the effects of potential fuel densification and fuel rod
bowing:

1. The 1.3 DNBR limit produced by a nuclear power peaking factor of
FN = 2.67 or the combination of the radial peak, a‘ial peak and
position of the axial peak that yields no less than 1.3 DNBR.

2. The combination of radial and axial peak that prevents central! fuel
melting at the hot spot. The limit is 19.4 kW/ft.

Power peaking is not a directly observable quantity and therefore limits have
been established on the basis of the reactor power imbalance produced by the
power peaking.

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 is the most restrictive of all possible reactor
coolant pump maximum thermal power combinations shown in Figure 2.1-3. The
curves of Figure 2.1-3 represent the conditions at which a minimum DNBR of
1.3 is predicted at the maximum possible thermal power for the number of
reactor coolant pumps in operation or the local quality at the soint of mini-
mum DNBR is equal to 22 percent'’/, whichever condition is more restrictive.
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Using a local quality limit cf 22 percent at the point of minimum DNBR as a
basis for curve 3 of Figure 2.1-3 is a conservative criterion even though the
quality at the exit is higher than the quality at the point of minisum DNBR.

The DNBR as calculated by the BAW-2 correlation continually increases from
point of minimum DNBR, so that the exit DNBR is always higher and is a
function of the pressure.

The maximum thermal power for three pump operation is 86.0 percent due to a

power level trip produced by the flux-flow ratio (74.7 percent flow x 1.065=
79.6 percent power) plus the maximum calibration and instrumentation error.

The maximum thermal power for other reactor coolant pump conditions is pro-

duced in a similar manner,

For each curve of Figure 2.1-3, a pressure-temperature point above and to the
left of the curve would result in a DNBR greater than 1.3 or a local quality
at the point of minimum DNBR less than 22 percent for that particular reactor
coolant pump situation. Curves 1 § 2 of Figure 2.1-3 are the most restrictive
because any pressure/tempera 'ire point above and to the left of this curve

will be above and to the left of the other curve.

REFERENCES

(1) Correlation of Critical Heat Flux in a Bundle Cooled by Pressurized Water,
BAW-10000A, May, 1976.

(2) FSAR, Section 3.2.3.1.1.c

Amendment No.




2600 -

2400
-
a
. 2200
o
2 : ACCEPTABLE
< OPERAT | ON
a.
< 2000 "
o
. 7
S UNACCEPTABLE
CPERATION
1800
1600 J
560 580 600 6520 = 540 ' 660
Reactor Outlet Temperature, °F
ARKANSAS POWER & LIGHT CO. F1G. NO
ARKANSAS NUCLEAR ONE-UNIT ! CORE PRUTECTION SAFETY LIMIT ? l.l

Amendment No. 9a



THERMAL POWER LEVEL,K %

UNACCEPTABLE
OPERATION 19
(::> Kw/it LIMIT
ACCEPTABLE 4
PUMP
OPERATION 4 100
ACCEPTABLE
164 80
PUMP
OPERATION
©, 1w ,
ACCEPTABLE
2.3.% 4 PUNP
OPERATION
—4- 40
-t 20
*MORE LIMITING THAN CALCULATED DNBR OR XW/FT LIMITS
L 1 | L sl |
.60 -40 .20 0 20 49 60

Reactor Power Impalance

CURVE REACTOR COOLANT FLOW (gpm)
! 374 880
2 280,035
3 184 441
AKKANSAS POWER & LIGHT CO. FIG
ARGANSAS NUCLEAR OME - UNIT | CORE PROTECTION SAFETY LIMITS g

Amendment No. 5§, 9b



2600

H
2400
?
a
® 2200
B /
g @z
:
:
z 2w /
; O
(%] /
1800 —
1600
560 580 §00 §20 §40 660
Reactor Outlet Temperature, °F
CURVE GPM POWER PUMES OPERATING (TYPE OF LIMIT)
i 374,880 (100%)* 1125 FOUR PUMPS (DNBR L!M!T) i
2 280,035 (74.7%) 86 7% THREE PUMPS (DNBR LIMIT)
2 184 441 (49 2%) 59 0% ONE PUMP IN EACH LOOP (QUALITY LIMIT)

*106.5% OF DESIGN FLOW

ARKANSAS POWER & LIGHT CO
ARKANSAS NUCLEAR ONE-UNIT 1 CORE PROTECTION SAFETY LIMITS

FIG NO
2.1.3

Amendment No. 9¢




P 2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENTATION
/ -
Applicability

Applies to instruments monitoring reactor power, reactor power imbalance,
reactor ccolant system pressure, reactor coolant outlet temperature, flow,
pumber of pumps in operation, and high reactor building pressure. y

Objective

To provide automatic protection action to prevent any combination of process
variables from exceeding a safety limit.

Specification

2.3.1 The reactor protection system trip setting limits and the permissible
bypasses for the instrument channels shall he as stated in Table 2.3-1
m ’w‘ 2-3-20

Bases

The reactor protection system consists of four ipstrument channels to monitor
each of several selected plant conditions which will cause a reactor trip if
auy one of these conditions deviates from a pre-selected opsvating range to
the degree that a safety limit may be reached.

The trip setting limits for protecticn system instrumentaticn are listed in
Table 2.3-1. The safety analysis has been based upon these protecticn system
instrumentaticn trip set points plus calivration and instrumentation errors.

Nuclear Overpower

A reactor trip at high pover level (neutron flux) is provided to prevent
damage to the fuel cladding from reactivity excursions too rapid to de
detected by pressure and temperature measurements.

During normal plant operation with all reactor coolant pumps operating,
reactor trip is initiated when the reactor power level reaches 105.5 percent
of rated pover. Adding to this the possible variation in trip set points
due to calibration and instrument errors, the maximum actual power at whiech
a trip would U2 actuated could be }12%. which is more conservative than the
value used in the safety analysis.

A. Overpover trip based on flow and imbalance

The pover iesvel trip set pcint precduced by the reactor coclant system
flov is based on a pover-to-flow ratio which has been established to
accommodate the mcct severe thermal transient considered in the designm,
the loss-of-coolant flow accident from high power. Analysis has demon-
strated that the specified power to flow ratio is adequate to prevent a
DNBR of less than 1.3 should a low flow conditicn exist due to any ele=-
ctrical malfunction.
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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 increases 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 all modes of
purp operation. For every flow rate there is a maximum permissible
power level, and for every power level there is a minimum permissible
low flow rate. Typical power level and low flow rate combinations
for the pump situations of Table 2.3-1 are as follows:

1. Trip would occur when four reactor coolant pumps are operating
if power is 106.5 percent and reactor flow rate is 100 percent
or flow rate is 93.9 percent and power level is 100 percent.

2. Trip would occur when three reactor coolant pumps are operating
if power is 79.5 percent and reactor flow rate is 74.7 percent
or flow rate is 70.4 percent and power level is 75 percent.

3. Trip would occur when one reactor coolant pump is operating in
each loop (total of two pumps operating) if the power is
52.3 percent and reactor flow rate is 49.2 percent or flow rate
is 46.0 percent and the power level is 49.0 percent.

The flux/flow ratios account fcr the maximum calibration and instrumentation
erro  and the maximum variation from the average value of the RC flow signal
in such a manner that the rcactor protective system receives a conservative
indication of the RC flow.

Mo penalty in reactor coolant flow th. ugh 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 cali-
bration and instrumentation errors for the power level were used.

The power-imbalance boundaries are established in order to prevent reactor
thermal limits from being exceeded. These thermal limits are either power
peaking kW/ft limits or DNBR limits. The reactor power imbalance (power in
top half of core minus power in the bottom half of core} reduces the power
level trip produced by the power-to-flow ratio so that the boundaries of
Figure 2.3-2 are produced. The power-to-flow ratio reduces the power level
trip associated reactor power-to-reactor power imbalance boundaries by 1.065
percent for a 1 percent flow reduction. .

B. Pump monitors

In conjunction with the power imbalance/flow trip, the pump moni-
tors prevent the minimum core DNBR from decreasing below 1.3 by trip-
ping the reactor due to the loss of reactor coolant pump(s). The

pump monitors also restrict the power level for the number of pumps
in operation.

C. During a startup accident from low jower or a slow rod withdrawal
from high power, the system high pressure trip set point is reached
before the nuclear overpower trip set point. The trip setting limit
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shown in Figure 2.3-1 for high reactor coolant system pressure
(2355 psig) has been established to maintain the system pressure
below the safety limit (2750 psig) for any design transient. (2)
The low pressure (1800 psig) and variable low pressure (11.75Tout
-5103) t.ip setpoint shown in Figure 2.3-1 have been established
to maintain the DNB ratio greater than or equal to 1.3 for those
design accidents that result in a pressure reduction. (2,3)

Due to the calibration and instrumentation errors,the safety analysis
used a variable low reactor coolant system pressure trip value of

(11.75Tout-5143) -

D. Coolant outlet tecmperature

The high reactor coolant outlet temperature trip setting limit
(619F) shown in Figure 2.3-1 has been established to prevent ex-
cessive core coolant temperatures in the operating range. Due

to calibration and instrumentation errors, the safety analysis used
a trip set point of 620F.

E. Reactor bui'ding pressure

The high reactor building pressure trip setting limit (4 psig)
provides positive assurance that a reactor trip wiil occur in the
unlikely event of a steam line failure in the reactor building

er 2 loss-of-coolant accident, even in the absence of a low reactor
coolant system pressure trip.

F. Shutdown bypass

In order to provide for control rod drive tests, zero power

physics testing, 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. Two conditions are imposed when the bypass is used:

1. A nuclear overpower trip set point of <5.0 percent of rated
power is automatically imposed during reactor shutdown.

2. A high reactor coolant system pressure trip set point of 1720
psig is automatically imposed.

The purpose of the 1727 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 is lower than the
normal low pressure trip set point so that the recactsr must be
tripped before the bypass is initiated. The overpower trip set
point of <5.0 percent prevents any significant reactor power from
being produced when performing the physics tests. Sufficent
natural circulation (S) would be available to remove 5.0 percent

of rated power if none of the reactor coolant pumps were operating.

13
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Xuclear power, %V of
rated, max

Nuclenr power base! on
flow(2) and imbalance,
% of rated, rax

Nuclear power based on
purp ctonitors, % of
rated, sax ("

High reactor coolant
Systen pressure, psig,
-dX

Low reactor coolant Sys-
tem pressure, psig, nin

Variable low reactor
coolant systea pressure,
psig, min

Aeactor coolant temp,
F, max

High reactor building
pressure, psig, max

Table 2.3-1
Reactor Protection Systen Trip Setting Lirits

Four Reactor Coolant Pumps
Operating (Norminal
Cperating Power - 100%)

105.5

1.065 times flow minus

reduction due to
irbalance(s)

NA

2555

1800

619

4(18.7 psia)

(1) Toyue is in degrecs Fahrenheit (F).
(2) Reactor coolant systea flow, %.

Three Reactor Coolant Pumps
Operating (Nominal
Oprrating Power - 75%)

*105.5

1.065 times flow minus

reduction due to
irbalance(s)

NA

2355

1800

3)
)

(11.75T g, -5103) (1)

619

4(18.7 psia’

Automatically set when o:her segments of
The pump monitors also produce a trip on:
pPuzps in one reactor coolant loop,
pumps during two-pump cperation,

One Reactor Coolant
Opcrating in Each Loop
(Noninal Operating
Power - 49%)

105.5

1.065 times floq minus

reduction due to
imbalance(s)

55%
2355

1800

(11.75Tgy-5103) (1)

619

4(18.7 psia)

Shutdown

lzzass
s.003)

Bypassed
Bypassed
1720(3)

Bypassed
Bypassed
619

4(18.7psia

the RPS (as specified) ere bypassed
(a) loss of two reactor coolant
and (b) loss of one or two reactor coolant



3.0 LIMITING CONDITIONS FOR OPLRATION

3.1 REACTOR COOLANT SYSTEM

Applicability

Applies to the operating status of the reactor coolant system.

Objective

Yo specify those limiting conditions for operation of the reactor coolant sys-
tem which must be met to ensure safe reactor operations.

3.1.1 Operational Components

Specification

3.1.1.1 Reactor Coolant Pumps

A. Pump combinations permissible for given power levels shall be
as shown in Table 2.3-1. _

B. The boron concentration in the reactor coolunt system shall not
be reduced unless at least one reactor coolant pump or one
decay heat removal pump is circulating reactor coolant.

3.1.1.2 Steam Generator

A. One steam generator shall be cperable whenever the reactor
coolant average temperature is above 280 F.

3.1.1.3 Pressurizer Safety Valves

A. The reactor shall not remain critical unless both pressurizer
code safety valves are operable.

B. When the reactor is subcritical, at least onc pressurizer code
safety valve shall be operable if all reactor coolant system
. openings are closed, except for hydrostatic tests in accord-
ance with ASME Boiler and Pressure Vessel Code, Section III.

3.1.1.4 Reactor Internals Vent Valves e

The structural integrity and operability of the reactor internals vent
valves shall be maintained at a level consistent with the acceptance
criteria in Specification 4.1.
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bases

A reactor coolant pump or wccay heut removal purp is requirce to be in operu-

tion before the boron concentration is reduced by dilution with makeup water.

Either pump will provide mi«ing which will prevent sudden positive reactivity

changes caused by dilute coolant reaching the reactor. Onc decay heat removal
pump will circulate the equivalent of the reactor coolant system volume in one
half hour or less.

The decay heat removal system suction piping is designed for 300 F thus,
the system can remove decay heat when the reactor coolant system is below
this temperature. (2,3)

One pressurizer code safety valve is capable of preventing overpressurization
when the reactor is not critical since its relieving capacity is greater than
that required by the sum of the available heat sources which are pump cnergy,
pressurizer heaters, and reactor decay heat. (3) Both pressurizer code safety
valves are required to be in service prior to criticality to conform to the
system design relief capabilities. The code safety valves prevent overpres-
sure for u rod withdrawal accident.(5) The pressurizer code safety valve lift
set point shall be set at 2500 psig + 1 percent allewance for error and each
" valve shall be capable of relieving 300,000 1b/h of saturated stcam at a

pressure not greater than 3 percent above the set pressurc.

The internals vent valves are provided to relieve the pressure generated by
steaming in the core following a LOCA so that the core remains sufficiently
covered. Inspection «nd manual actuation of the internals vent valves (1)
ensure Operability, (2) ensure that the valves are not open during normal
operation, and (3) demonstrate that the valves begin to open and are fully open

at the forces equivalent to the differential pressures assumed in the safety
analysis.

REFERENCES

(1) FSAR, Tables 9-10 and 4-3 through 4-7.
(2) FSAR, Section 4.2.5.1 und 9.5.2.3.

(3) FSAR, Section 4.2.5.4.

(4) FSAR, Section 4.3.10.3% and 4.2. 4.

(S5) FSAR, Section 4.3.7.
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b. Total reactor coolant system leakage rate is periodically

C.

determined by comparing indications of reactor power,
reactor coolant temperature, pressurizer water level and
reactor coolant makeup tank level over a time interval.

All of these indications are recorded. Since the
pressurizer level is maintained essentially constant by the
pressurizer level controller, any cooclant leakage is
replaced by coolant from the reasctor coolant makeup tank
resulting in a tank level decrease., The reactor coolant
makeup tank capacity is 31 gallons per inch of height and
each graduation on the level recorder represents 2 inches
of tank heipht. This inventory monitoring method is
capable of detecting changes on the order of 62 gallons. A
1l gpm leak would therefore be detectable within
approximately 1.1 hours.

As described above, in addition to direct observation, the
means of detecting reactor coolant leakage are based on
different principles, i.e., activity, sump level and
reactor coolant inventory measurements. Twe systems of
different principles provide, therefore, diversified ways
of detecting leakage to the reactor building,

The reactor building gaseous monitor is sensitive to low
leak rates if expected values of failed fuel exist. The
rates of reactor ccolant leakage to which the instrument is
sensitive are discussed in FSAR Section 4.2.3.8.

The upper limit of 30 gpm is based on the contingency of a
hypothetical loss of ell AC power. A iU pgrm loss of water in
conjunction with a hypothetical loss of all AC power and subsequent
cooldown of the reactor coolant system by the atmospheric dump system
and steam driven emergency feedvater pump would require more than €0
minutes to empty the pressurizer from the combined effect of system
leakage and contraction. This will be ample time to restore both
electrical power to the station and makeup flow to the reactor coolant

systemn,

References

<

“SAR Section 4,2,3.8

Amendment No.
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3.1.7. Moderator Temperaturce Cocfficiont of Reactivity

Spocification

The woderator temperature coefficient shall not be positive at power levels
above 95% of rated power.

Pases

A non-positive moderator coefficient at power levels above 95% of rated power
is specificd such that the maximum clad teaperatures will not cxceed the

Final tccoptance Criteria based on LOCA anulyses. Below 95% of rated power
the Final Agcopt"ncc Criteria will not be cxc»cdcd with a positive modera-
tor tcmperature coefficient of +0.5 x 107 4k/k/°F corrected to §5% of rated
poewer., All other accident analyscs as reported in the PSAR have been pcrfo.-*d
for a range of woderator temperature coefficients including +0.5 x 10-4 ak/k/'F.

When the ket zerc-power value is corrected to cdbtain the hot 95§ value, the
folluwing corrections will be applicd.

1 iR Unce‘tm nty in isothermel measurersnt — The messured moderautor
-~

experature coefficient will contaln uncertainty owing to
(B) #0.2°T in the AT of the base and perturbed cenditicns, and
(b) uncrrta;nty in the recactivity measurerent of +0,1 x 16=% zk/k.

- T cns will be edd~d for these conditions to provide
nscrvoetlive moderator ccefficient.

2. Doppler coefficient at hot zero pewer — During mensurement of the
isotherral moderateor cceflficicent at hot zero pewer, the fucl tem-
perature will increase by the same amount as for the moderator.
The mensurcd tempersture ccefficient must be increased by 0.21 x I
107" (ak/K)/°F to obtain e pure moderator tempercture cocefficient.

3. llcderator temperature chanpge — The hot zereo-pover meeasurcment must
be reduced by 0.08 x 10™“ Ak/k/°F. This corrects for the differ- i
ence in water temperature from zero power (532F) and 15% power
(580F). Abcve this power, the average moderator tempergture re-
mains SC0F. '

L. Fuel temperature interaztion (power effect) — The moderator coef-
ficient muut be adjustel to account for the interaction of an aver-
age moderator temperature with increasing fuel temperatures (as
pover increamses). This corrcstion is =0.0022 x 107" Aa. /4T powver.
It adjusts the moderator coefficient at 15% pover to the ccefl-
ficient at any power level above 157. For example, the powver ef-
feet adjustment from a 15% coefficient to 1UUR pover is

(=0.0022 x 10=")(100% = 19%) = -0.187 » 10°Y 2a

Amendment No. 20
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Iimited by the restrictions of Specification 5.1 3.5 .ud

.5.2.% The worth of single inserted control rods during «ritical

{4 s vontro!l rod in the regulating or axial power shaping groups
Qoo Lared tnoperable per Specificat on 4.7.1.2. oneration above
sereent of the thermal power allowable for the rouotor coolant

pusip combination may continue provided the rod. 11 the group arc

aositioned such that the rod that was delcured inoperable is con-
tuined wishir allowahle group average position linits of Specificu-
tion 4.7.1.2 and the witndrawal limits of Speciti astion 3.5.2.5.3.

“, p -

' - -

’

Rod Position Limits defined in Specification 5.5 ..

3:5
13
A
X
4.

a5 Quadrent viit:

iacept for physics tests, 1t quadrant tilt exoo 3.41%. power shull G
ne reduced immediately to holow the power leved cuiatt (see Figures
1.3, 2-1% und 3.3.2-1B). Morvover, the power oo cutoff value |
~hall he reduced 2% for cuchi 1" tilt 1n excess ot - ii tilt. For

20

less than 4 pump operation, thermal power shiuil b roduced 2% of
the thermal power allowable for the reactor voolan! pump combin-
ation for cach 1% tilt in oxces: of 3.41%.

Within u period of 4 hours, the guadrant power tii® shull be reduced
to less than 3.41% except tor physics tests, or th. tollowing adjust- |
pents in setpoints and limits shall be made:

. dhe prorection system maximwm allowable setpont= bignr
2.3-21 shall be reduced 2 in power forcach | it

b. The control rod group withdrawal limits (100 ¥ i Nk
3.5.2-1B and 3.5.2-1C shall be reduced 2° i1 power for cuch T

T
i

tilt in excess of 3.3!

¢. The operational imbulance limits (Figures 5.5 .-37, 5.5.2-38
amd 3.5.2-3C) shall be reduced 2% in power tor cach 1% tilt in
excess of 3.41%,

It quadrant tilt is in excess of 25%, except for physics tests or
diagnostic testing, the reactor will he placed in the hot shutdown
condition. Diagnostic testing uuring power operation with u guad-
rant power tilt is permitted provided the thermul poser allowable
for the reactor coolant pump combination is restricted as stated
it 3.5.2.4.1 above.

Quadrant tilt shall be monitored on a minumum troguency of once
ciery two hours during power operation above 157 ot ruted power.

3.5.2.5 tontrul rod positions:

2.

lechinical Specification 3.1.3.5 (safety rod withdruwul) does not
prohabit the exercising of individual safety rods s required by
Table 34.1-2 or apply to inoperable safety rod limits in Technical
Specification 3.5.2.2.

Operating rod group overlap shall be 25% +5 betwcen two scquentiag
groups, cxcept for physics tests.

mm M. " 47



3. Except for physics tests or exercising control rods. the control

rod withdrawal limits are specified on Figures 3.5..-14, 3.5.2-1B

and 3.5.2-1C for four pump operation and on Figures 3.5.2-2A,

3.5.2-2B and 3.5.2-2C for three or two pump oncrati 1f the control
rod position limits are exceeded, corrective meusures shall he taken
immediately to achieve an acceptable contrel rod pesition. Acceptable
control rod positions shall be attained within four hours.

4. Except for physics tests, power shall nut be increuscd above the
power level cutoff (see Figures 3.5.2-1) unless the xenon reactivity
is within 10 percent of the equilibrium value for operation at
rated power and asymptotically approaching stability

'
ta

=

.6 Reuctor Power Imbalance shall be monitored on a frequern.: not to exceed
two hours during power operation above 40 percent rated power. Except
for physics tests, imbalance shall be maintained within the envelopes
defined by Figures 3.5.2-3A, 3.5.2-3B and 3.5.2-3C. If the imbalance is
not within the envelopes defined by Figures 3.5.2-34,3.5.2-3B and 3.5.2-3C
corrective measures shall be taken to achieve an acceptable imbalance.
If an acceptable imbalance is not achieved within four hours, reactor power
shall be reduced until imbalance limits are met.

3:.5.2. The control rod drive patch panels shall be locked at all times with
limited access to be authoriied by the superintendent.

Bases

The power-imbalance envelopes defined in Figures 3.5.2-3A, 3.5.2-3B and 3.5.2-3C are
based on 1) LOC* analyses which have defined the maximum linear hcat rate (See Fig.
3.5.2-4) such that the maximum clad temperature will not exceed the final Acceptance
Criteria and 2) the Protective System Maximum Allowable Setpoints (Figure

2.3-2). Corrective measures will be taken immediately should the indicated

quadrant tilt, rod position, or imbalance be outside their specified boundary.
Operation in a situation that would cause the final acceptance criteria to

be approached should a LOCA occur is highly improbable becausc al! of the

power distribution parameters (quadrant tilt, rod position, and imhalance)

must be at their limits while simultaneously all other engineering and un-

certainty factors are also at their limits.* Conservatism is introduced by
application of:

a. Nuclear uncertainty factors

b. Thermal calibration

¢. Fuel densification effects

d. Hot rod manufacturing tolerance fuctors
e. Fuel rod bowing

The 25 +5 percent overlap between successive control rod 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 hank: Jdefined as follows:

*Actual operating limits depend on whether or not incore or cxcore detectors
are used and their respective instrument and calibration errors. The method
used to define the operating limits is defined in plant operating procedures.
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Item

Table 4.1-2 (Continued)
Minimum Equipment Test Frequency

Test

12, Flow Limiting Annulus

on Main Feedwater
Line at Reactor

Bui lding Penetration

13. SLBIC Pressure
Sensors

14. Main Steam Isolation

Valves

15. Main Feedwater
Isolation Valves

16. Reactor Internals
Vent Valves

Amendment No. 4,

Verify, at normal
operating conditions,
that a gap of at least
0.025 inches exists
between the pipe and
the annulus.

Calibrate

a. Excercise Through
Approximately 10%
Travel

b. Cycle

a. Exercise Through
Approximately 5%
Travel

b. Cycle

Demonstrate Operability
By: '

a. Conducting a remote
visual inspection of
visually accessible sur-
faces of the valve body
and disc sealing faces
and evaluating any
observed surface irregu-
larities.

b. Verifying that the valve
is not stuck in an open
position, and

¢. Verifying through manual
actuation that the valve

is fully open with a force

of <= 400 Ibs (applied
vertically upward).

73a

Frequency

One year, two years,
three years, and every
five years thereafter
measured from date of
initial test.

Each Refueling Period

a. Quarterly

b. Each Refueling Shut-
down.

a. Quarterly

b. Each Refueling Shut-
down.

Each refueling shutdown.




The emergency pover system provides pover requirements for the engineered
safety features in the event of a DBA. Each of the two diesel generators
is capable of supplying mininum required engineered safety features from
independent buses. This redundancy is a factor in establishing testing
intervals, The monthly tests specified above will demonstrate
operability and load capacity of the diesel generator. The fuel supply
and diesel starter motor air pressure are continucusly monitored and
alarmed for abpmormal conditions. Starting on complete loss of off-site
pover will be verified by simulated losse-of-power tests at intervals not
to exce=d each refueling shutdown period.

Considering system redundancy, the specified testing intervals for the
station batteries should be adequate to detect and correct any male
function before it can result in system malfunction. Batteries will
deteriorate with time, but precipitous failure is extremely unlikely,
The surveillance specified is that which has been demonstrated over the
years to provide an indication of a cell becoming unserviceable long
before it fails,

Routine battery maintenance specified by the manufacturer includes
regularly scheduled equalizing charges in order to retain the capacity of
the battery. A test discharge should be conducted to ascertain the
capability of the battery to perform its design function under postulated
accident condition., An excessive drop of voltage with respect to tize is
indicative of required battery maintenance or replacement.

Testing of the emergency lighting is scheduled annually and is
subject to review and modification if experience demonstrates a more
effective test schedule,

References

FSAR, Section 8

Amendment No. 101



L.7 REACTOR CONTROL ROD SYSTEM4 TESTS
k7.1 Control Pod Drive System Punctional Tests

Applicnbility

Applies to the surveillance of the control rod system.

Oblective

To assure operadbility of the control rod system.

Specitication
h.

TakoX The control rod irip insertion time shall be measured for ecch
conirol rod at either fvl) flcw or no flow conditions following
each refucling outage prior to return to pever. The maximunm
control rod trip insertion time for an operable ccntrol rod
drive m: .anism, except for the Axial Power Shaping Reods (APSRs),
from the fully withdrewn positicn to 3/4 insertion (10h irnches
travel) shull not exceed 1.46 seconds &t reactor coolant full
flow conditions or 1.20 sceconds for no flow conditions. For
the APSERs it shall be Jdemonstrated thot loss of power will not
cause rod rnovement. If the trip insertion time above is not
met, the rcd shall te declared inopereble.

o Tode If a control rod i{s aisaligned with its group averase by nore than

an indiceted nine (9) inches, the rod shnll be declared inoparable
and the limits of Cpecification 3.5.2.2 shull apply. The rod with
the greatest micaligrient shall be evaluated first. The position

of a red declared inoperaedble due to misalignzent shall not be in-
cluded in cumruting the average position ef the group for determining
the operability of rods with lesser misalignments.

L.7.1.3 If a control rod cannot bte exercised, or i it cannot be located with
absolute or relative position indications or in or out limit ligh's,
the rod shall be declarcd to be inoperable.

Baces . o

The control rod trip insertion time is the total clapsed time from power
interrupticn at the ceontrol rod drive dbrewkers until *%:e control red has
corpleted 1CY% inches of travel fron the fully withdrawn position. The
specified trip tise is bused upon the safety enalysis in FSAR, Section 1k,

Each control rod drive wechnnise shall be exercised by a mevenment of approx-
irately tvo (2) inches of travel cvery two (2) weeks. This reguircsment shell
anply o eithcr a partial or fully withdrawn control rcd at rescter cperating
conditions. Exercising the drive mechaniszs in this manner provides assurance
of reliability of the nechanisms,

A rod is considered able if it cannct bte exercised, if the trip in-

4 -
gertion tizv is grewster than the specificd allowadle time, or if the rod

Amendment No.
102



