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-t 3.1 PRIMARY COOLANT. SYSTEM (Cont'd)
3.1.1 Operable Components (Cont'd)

h. During 1n1t1a1 primary coolant pump statts (initiation of
forced circulation) at PCS cold Ieg temperatures < 430°F,
the secondary system temperature in both steam generators
must be < the PCS cold leg temperature unless the Shutdown
Cooling System is isolated from the PCS and one of the
following conditions is met:

1. The steam generator temperature shall ﬂot exceed the
PCS cold leg temperature by more than the AT limit below.

Cold Leg Temperature ‘ AT Limit
1, > 120°F and < 160°F . 100°F
2. 3 160°F and < 210°F - 10°F
3.5 < 350°F  100°F

210°F and

2. Under transient conditions with only one of the steam
generator's temperatures higher than the PCS temperature,
and the PCS temperature > 350°F:

A. To start a PCP_ in the cold steam generator loop,
AT in the hot steam generator loop shall be
<. 100°F; or

B. To start a PCP in the hot steam generator loop,
AT shall be < 100°F and the PCS pressure shall be
at least 100 psi less than the pressure limits of
Fxgure 3-4,

i. The PCS shall not be heated or maintained above. 325°F unless a
minimum of 375 kW of pressurizer heater capacity is available
from both buses 1D and 1E. Should heater capacity from either
bus 1D and 1lE fall below 375 kW, either restore the inoperable

" heaters to provide at least 375 kW of heater capacity from both
buses 1D and 1E within 72 hours or be in hot shutd0wn w1th1n
the next 12 hours.

Basis

When primary coolant boron concentration is being changed, the
-process must be uniform throughout the primary coolant system
volume to prevent stratification of primary coolant at lower boron
concentration which could result in a reactivity insertion.
"Sufficient mixing of the primary coolant is assured if one shutdown

cooling or one prlmary coolant pump is in operat1on.(1) The.

shutdown cooling pump will circulate the primary system volume in
less than 60 minutes when operated at rated capacity. By imposing a
minimum shutdown cooling pump flow rate of 2810 gpm, sufficient time
is prov1ded for the operatoi SO terminate the boron dilution under
asymmetric flow conditions.
inactive, therefore will tend to have a boron concentration higher
than rest of the primary coolant system during a dilution operation.

3-1d
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- PRIMARY COOLANT SYSTEM (Contd)

Basis (Contd)

. Administrative procedures will provide for use of pressurizer sprays. . _-

to maintain a nominal spread between the boron concentration in (
the pressurizer and the primary system during the addition of boron )
The FSAR safety analysis was performed assuming four primary coolant
pumps were operating for accidents that occur during reactor . .
operation. Therefore, reactor startup above hot shutdown is not
permitted unless all four primary coolant pumps are operating.
Operation with three primary coolant pumps is permitted for

"a limited time to allow the restart of a stopped pump or for

reactor internals vibration monitoring and testing.

Requiring the plant to be in hot shutdown with the reactor tripped

~ from the C-06 panel, opening the 42-01 and 42-02 circuit breakers,

assures an inadvertent rod bank withdrawal will not be initiated

" by the control room operator. Both steam generators are required

to be operable whenever the temperature of the primary coolant is

- greater than the design. temperature of the shutdown cooling system
 to assure a redundant heat removal system for the reactor. ‘

Calculations have been performed to demonstrate that a pressure

differential of 1380 psi(3) can be withstood by a tube uniformily
thinned to 367 of its original nominal wall thickness
(647 degradation), while maintaining:

"(1) A factor of safety of three between.the actual pressure
~  differential and the pressure differential required to
cause bursting. :

(2) Stresses within the yield stress‘for Inconel 600 at
operating temperature.

3 Acceptable stresses during accident conditions.
Secondary side hydrostatic and leak testing requirements are
consistent with ASME BPV Section XI (1971). The differential

maintains stresses in the steam generator tube walls within code
allowable stresses. -

The minimum temperature of 100°F for pressurizing the steam

‘generator secondary side is set by the NDTIT of the manway cover -/

of + 40°

:_The transient _analyses were performed assuming a vessel flow at hot - . - - ;La.;

zero power (532°F) of 124.3 x 10% 1b/hr minus 6% to account for flow

measurement uncertainty and core flow bypass. A DNB analysis was
performed in a parametric fashion to determine the core inlet

temperature as a function of pressure and flow for which the

minimum DNBR is equal to 1.17, .This analysis includes the

following uncertainties.and allowances: 2% of rated power for power

‘3-2 ' :
Amendment No 2¢, 31, 118,



" PRIMARY COOLANT SYSTEM (Cont'd)

Basis (Cont'd)

. measurement; *0.06 for ASI measurement; %50 psi for pressurizer

pressure; *7°F for inlet temperature; and 3% measurement and 3%
bypass for core flow. In addition, transient biases were included in
the derivatio? Sf the following equation for limiting reactor inlet
temperature'

Tinlet < 543.3 + .0575(P 2060) + 0.00005(P-2060)%%2 + 1. 173(w-120) -
.0102(W-120)**

The limits of validity of this equation are:
1800 < Pressure < 2200 Psia
100.0 x 106 < Vessel Flow < 130 x 106 Lb/h
ASI as shown in Figure 3.0 :

With measured primary coolant system flow rates > 130 M 1bm/hr,
limiting the maximum allowed inlet temperature to the Trpletr LCO at

130 M lbm/hr increases the margin to DNB for higher PCS flow rates.

The Axial Shape Index alarm channel is being used to monitor the
ASI to ensure that the assumed axial power profiles used in the
development of the inlet temperature LCO bound measured axial power
profiles. The signal representing core power (Q) is the
auctioneered higher of the neutron flux power and the Delta-T power.
The measured ASI calculated from the excore detector signals and

ad justed for shape annealing (Yy) and the core power constitute an
ordered pa1r (Q,Y¥r). An alarm signal is activated before the

ordered pair exceed the boundar1es spec1f1ed in Flgure 3.0.

The requirement that the steam generator temperature be < the
PCS temperature when forced circulation is initiated in the PCS
ensures that an energy addition caused by heat transferred from

the secondary system to the PCS will not occur. This requirement

applies only to the initiation of forced circulation (the start
of the first primary coolant pump) when the PCS cold leg

temperature is < 430°F. However, analysis (Reference 6) shows /
-that under limited conditions when the Shutdown Cooling System /
is isolated from the PCS, forced circulation may be initiated /
when the steam generator temperature is hlgher than the PCS cold /
leg temperature. /
References
(1) Updated FSAR, Section 14.3.2.
. (2) Updated FSAR, Section 4.3.7. :
(3) Palisades 1983/1984 Steam Generator Evaluatlon “and Repalr
Program Report, Section 4, April 19, 1984
" (4) ANF-87-150(NP), Volume 2, Section 15 0.7.1
(5) ANF-88-108 ;

(6) Consumers Power Company Engipeering Analysis EA-A-NL—89 14

3-3 :
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. 3.1  PRIMARY COOLANT SYSTEM (Continued)

3.1.2 , Heatup and Cooldown Rates

The primary.coolant pressure and the system heatup and cooldown
" rates shall be limited in’ accordance with Figure 3-1, Figure 3-2
and as follows. : .

a. Allowable combinations of pressure and temperature for any heatup
or cooldown rate shall be below and to the right of the applicable
limit line as shown on Figures 3-1 and 3-2, The average heatup
or cooldown rate in any one hour time period shall not exceed
the heatup or cooldown rate limit when one or more PCS cold leg
1is less than the corresponding 'Cold Leg Temperature" below.

*Cold Leg Temperature Heatup/Cooldown Rate Limit
1 < 160°F R 20°F/Hr
2, > 160°F and < 250°F ‘ 40°F/Hr
3. > 250°F and < 350°F : : 60°F/Hr
4. > 350°F | | 100°F/Hr

Whenever the shutdown cooling isolation valves (MOV30l5 and

MOV3016) are open, the primary coolant system shall not be hested '

at a rate of more than 40° F/Hr. when the "Cold Leg Temperature"
is >160°F.

b. Allowable combinations of pressure and temperature for inservice
testing during heatup are as shown in Figure 3-3. The maximum
heatup and cooldown rates required by Section a. above, are
applicable. Interpolation between limit lines for other than
the noted temperature change rates is permitted in 3.1.2a.

" ¢. The average heatup or cooldown rates for the pressurizer shall
not exceed 200°F/hr in any one hour time period. Whenever the
Shutdown Cooling isolation valves (MOV30l5 and MOV3016) are OPEN,
the pressurizer shall not be heated at a rate of more than
60°F/Hr. :

*Use shutdown cooling return temperature if the shutdown cooling system is
- in operation and all PCP's are off

3-4 - ;
Amendment No. 27, 41’ 33, 97: 1171
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. 3.1.2

t
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Heatup and Cooldown Rates (Continued)

d. Before the radiation exposure of the reactor vessel exceeds the
exposure for which the figures apply, Figures 3-1, 3-2 and 3-3
_shall be updated in accordance with the following criteria and .
procedure .

1. US Nuclear Regulatory Commission Regulatory Guide 1.99

: Revision 2 has been used to predict the increase in
transition temperature based on integrated fast neutron
flux and surveillance test data. If measurements on the
irradiated specimens show increase above this curve, a new
curve shall be constructed such that it is above and to .
the left of all applicable data points.

S 2. 'Before the ‘end of the integrated power period for which
-~ Figures 3-1, 3-2 and 3-3 apply, the limit lines on the
figures shall be updated for a new integrated power period.
The total integrated reactor thermal power from start-up
to the end of the new power period shall be converted to
- an equivalent integrated fast neutron exposure (E 21 MeV).
Such a conversion shall be made consistent with the

_dosimetry evaluation of capsule Ww- 290(12)

3. The limit lines in Figures 3-1, 3-2 and 3-3 are based on
the requirements of Reference 9, Paragraphs IV.A.2 and -
IV.A.3. These lines reflect a preservice hydrostatic
test pressure of 2400 psig and a vessel flange material
reference temperature of . 60 F(8)

Basis

All components in the primary coolant system are designed to
withstand the effects of cyclic loads due to primary system
(1)

temperature and pressure changes. These cyclic loads are

‘introduced by normal unit load transients, reactor trips and

‘start-up and shutdown operation. During unit start-up and

. satisfies stress limits for. cyclic operation.

_.greater,at'an NDTT of + 10°F. or less.. The vessel weld has--the - .- - -~ .....7.

shutdown, the rates of temperature and pressure changes are
limited. A maximum plant heatup and cooldown limit of 100°F
per hour is consistent with the design number of cycles and

(2)

The reactor vessel plate and material opposite the core has been

purchased to a specified Charpy V-Notch test result of 30 ft-1b or

- highest RT of plate, weld and HAZ materials at the fluence to

_has been determined to be -56°F..

which the Figures 3-1, 3-2 and 3-3 apply.(;o)v The unirradiated RTNDT
(,l)A An RTy.. ofi—56°F.is_used as an’
unirradiated value to which irradiation effects are added. In additionm,

- 3- 5
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3.1.2 Heatup and Cooldown Rates (Cohtinued)

v

the plate has been 1007 volumetrically inspected by ultrasonic test
using both longitudinal and shear wave methods.. The remaining
material in the reactor vessel, and other primary coolant system
components, meets the appropriate design code requirements (5)
and specific component function and has a maximum NDTT of +40°F.

As a result of fast neutron irradiation in this region of the core;

there will be an increase in the RT with operation. The integrated
fast neutron (E > 1 MeV) fluxes of the reactor vessel are
calculated using Reference 13, utilitzing DOT III Code with the

. SAILOR set of cross-sections.

Since the neutron spectra and the flux measured at the samples and
reactor vessel inside radius should be nearly identical, the
measured transition shift from a sample can be applied to the

" adjacent section of the reactor vessel for later stages in plant
life equivalent to the difference in calculated flux magnitude.
The maximum exposure of the reactor vessel will be obtained from
the measured sample exposure by application of the calculated

azimuthal neutron flux variation. The predicted RTNDT shift for

the base metal has been predicted based upon surveillance data and

the US NRC Regulatory Guide.(lo) To compensate for any increase

in the RT caused by irradiation, limits on the pressure-temperature
relationship are periodically changed to stay within the stress
limits during heatup and cooldown.

Reference 7 provides a procedure for obtaining the allowable
loadings for ferritic pressure-retaining materials in Class 1
components. This procedure is based on the principles of linear
elastic fracture mechanics and involves a stress intensity factor
prediction which is a lower bound of static, dynamic and crac% 7
arrest critical values. The stress intensity factor computed

"is a function of RT, T operating temperature, and vessel wall
temperature gradiengD.»

Pressure- temperature 1limit calculational procedures for the -
reactor coolant pressure boundary are defined in Reference 8 based
upon Reference 7. The limit lines of Figures 3-1 through 3-3
consider a 54 psi pressure allowance to account for the fact that
pressure is measured in the pressurizer rather than at the vessel"
beltline and to account for PCP discharge pressure. In addition,
_.for calculational purposes, 5°F was taken as measurement error
allowance for calculation of criticality temperature. By
Reference 7, reactor -vessel wall locations. at 1/4 and
3/4 thickness are limiting. It is at these locations that the
crack propagation associated with the hypothetical flaw must be
arrested., At these locations, fluence attenuation and -thermal .
gradients have ‘been :

3-6
Amendment No. 27, 41, 55 899 97:
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. 3.1.2 Heatup and Cooldown Rates (Continued)

Basis (Cont'd)

evaluated. During cooldown, the 1/4 thickness location is always
more limiting ‘in that the RTNDT is higher than that at the

3/4 thickness location and thermal gradient stresses are tensile
there. During heatup, either the 1/4 thickness or 3/4 thickness
location may be limiting depending upon heatup rate

Figures 3-1 through 3-3 define stress limitations only from a
fracture mechanics point of view.

Other considerations may be more restrictive with respect to
pressure-temperature 1imits. For normal operation, other inherent
plant characteristics may limit the heatup and cooldown rates
which can be achieved. Pump parameters and pressurizer heating

_capacity tends to restrict both normal heatup and cooldown rates

to less than 60°F per hour.

The revised pressure-temperature limits are applicable to reactor

" vessel inner wall fluences of up to 1.8 x 1019hvt. The application

of appropriate fluence attenuation factors (Reference 10) at the

1/4 and 3/4 thickness locations results in RT shifts of 241°F

NDT
and 177 F, respectively, for the limiting weld material. The

" criticality condition which defines a temperature below which
" the core cannot be made critical (strictly based upon fracture

mechanics' considerations) is 371°F. The most limiting wall
location is at 1/4 thickness. The minimum criticality
temperature, 371°F is the minimum permissible temperature for

_the inservice system hydrostatic pressure test. That temperature

is calculated based upon 2310 psig inservice hydrostatic test
pressure.

The restriction of average heatup and cooldown rates to 100°F/h
when all PCS cold legs are > 350°F. and the maintenance of ‘a
pressure~temperature relatishship under the heatup, cooldown

and inservice test curves of Figures 3-1, 3-2 and 3-3, respectively,
ensures that the requirements of References 7, 8 and 9 are met.

_ Calculation of average hourly cooldown rate after cooling to a

temperature range requiring a lower cooldown rate shall be only .
from the time the lower cooldown rate is required. The core
operational limit applies only when the reactor is critical.

3-7
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* (14) Consumers Power Company Engineering Analysis EA-FC-809-13 .

. 3.1.2 Heatup and Cooldown Rates (Continued)

'Basis (Continued)

The heatup. and cooldown rate restrictions are consistent with the ) /
analyses performed for low temperature overpressure protection (LTOP)
(References 13, -14 and 15). Below 430°F, the Power Operated Relief
Valves (PORVs) provide overpressure protection; at 430°F or above,
the PCS safety valves provide overpressure protection.

\'\\A

- The criticality temperature is determined per Reference 8 and the
_core operational curves adhere to the requirements of Reference 9.

The inservice test curves incorporate allowances for the thermal
gradients associated with the heatup curve used to attain inservice

. test pressure. These curves differ from’heatuQ Surves only with

respect to margin for primary membrane stress, Due to the shifts

in RTNDT’ NDTT requirements. associated with nonreactor vessel

materials are, for all practical purposes, no longer limiting.

References

(1) FSAR, Section 4.2.2.

(2) ASME Boiler and Pressure Vessel Code, Section III, A—2000

(3) Battelle Columbus Laboratories Report, ""Palisades Pressure
Vessel Irradiation Capsule Program: Unirradiated Mechanical

.. Properties," August 25, 1977,

-(4) Battelle Columbus Laboratories Report, "Palisades Nuclear Plant.
Reactor Vessel Surveillance Program: Capsule A-240," March 13,
1979, submitted to the NRC by Consumers Power Company letter
dated July 2, 1979.

(5) FSAR, Section 4.2.4. ' : : .

(6) (Deleted) ’ ' /

(7) - ASME Boiler and Pressure Vessel Code, Section I11, Appendix G, ‘
- "Protection Against Non-Ductile Failure," 1974 Edition. -

b”(8) US Atomic Energy Commission Standard Review Plan, Directorate

of ‘Licensing, Section 5.3.2, "Pressure-Temperature Limits.'
(9) 10 CFR Part 50, Appendix G, "Fracture Toughness Requirements,
- May 31, 1983 as amended November 6, 1986.
(10) US Nuclear Regulatory. Commission, Regulatory Guide 1. 99,
) Revision 2, May, 1988.
(11) Combustion Engineering Report CEN-189 December, 1981,
(12) -"Analysis of Capsules T-330 and W-290 from the Consumers Power
- Company Palisades Reactor Vessel Radiation Surveillance
. Program," WCAP-10637, September, 1984.
(13) "Analysis of Fast Neutron Exposure of the Palisades Reactor
Pressure Vessel" by Westinghouse Electric Corporation, March 1989.

L

"Pressure Response Effect of VLTOP with Replacement PORVs."
(15) Consumers Power Company Engineering Analysis EA-A~PAL-89-98
"Palisades Pressure and Temperature Limits."

e
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FIGURE 3-1

PALISADES PRESSURE AND TEMPERATURE LIMITS FOR HEATUP
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FIGURE 3-2

‘PALISADES PRESSURE & TEMPERATURE LIMITS FOR COOLDDWN'
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FIGURE 3-3

PALISADES PRESSURE AND TEMPERATURE LIMITS FDR HYDRO
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. 3.1.8

OVERPRESSURE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION

3.1.8.1

REQUIREMENTS

Two power operated relief Valves (PORVs) with a lift setting
below and/or to the right of the curve in Figure 3-4 shall be
operable.

APPLICABILITY: When the temperature of one or more of the
primary coolant system cold legs is less than 430°F.

ACTION:

a. With one PORV inoperable, either restore the inoperable PORV
to operable status within 7 days or depressurize within the
next 8 hours and either vent the PCS through a > 1.3 square
inch vent or open both PORV valves and both PORV block valves.

b. With both PORVs inoperable, depressurize within the next
8 hours and either vent the PCS through a > 1.3 square inch
vent or open both PORV valves and both PORV block valves.

‘c. The provisions of Specifications 3.0.3 and 3 0. 4 are not

- applicable.
Basis
There are three pressure transients which could cause the PCS

pressure-to exceed the pressure limits required by 10CFR50
Appendix G. They are: (1) a charging/letdown imbalance, (2) the

start of high pressure safety injection (HPSI), and (3) initiation

of forced circulation in the PCS when the steam generator
temperature is higher than the PCS temperature.

Analysis (Reference 3) shows that when three charging pumps are
operating and letdown 1s isolated and a spurious HPSI occurs '
between 230°F and 430°F, the PORV setpoints -ensure that 10CFR50
Appendix G pressure limits will not be exceeded. Below 230°F,
overpressure protection is still provided by the PORVs but HPSI
operability is precluded by the limitations of Technical
Specification 3.3.2 g. Above 430°F, the pressurizer safety
valves prevent 10CFR50 Appendix G limits from being exceeded.

"3-25a : '
' Amendment No. %%, 7%, Y17,
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~3.1.8

OVERPRESSURE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATION

3.

1.8.

" References °

" Basis (continued)

Assurance that the Appendix G limits for the reactor pressure
vessel will not be violated while operating at low temperature
is provided by the variable setpoint of the Low Temperature

' Overpressure Protection (LTOP) system. The LTOP system is

programmed and calibrated to ensure opening of the pressurizer
power operated relief valve (PORV) when the combination of primary
coolant system (PCS) pressure and temperature is above or to the
left of the limit displayed in Figure 3-4. That limit is developed

from the more limiting of the heating or cooling limits for the

specific temperature of the PCS while heating or cooling at the
maximum permissible rate for that temperature. The limit in

Figure 3-4 includes an allowance for pressure overshoot during the .
interval between the time pressurizer pressure reaches the limit,
and the time a PORV opens enough to terminate the pressure rise.
LTOP is provided by two independent channels of measurement,
control, actuation, and valves, either one of which is capable of

. providing full protection. The actual setpoint of PORV actuation

for LTOP will be lowered from the limit of Figure 3-4 to allow
for potential instrument inaccuracies, measurement error, and
instrument drift. This will ensure that at no time between
calibration intervals will the combination of PCS temperature

~ and pressure exceed the limits of Figure 3 4 without PORV

actuation

.When the shutdown cooling system is not isolated (MO-3015 and -

MO-3016 open) from the PCS, assurance that the shutdown cooling

.system will not be pressurized above its design pressure is

afforded by the relief valves on the shutdown cooling system,

.and the limitations of sections 3.1.1. h sy 3.1.2.a & ¢, and
3.3.2.g. ’

~ The fequirement for the PCS to be depfessurized and vented by an

opening > 1.3 square inches (Reference 4) or by opening both
PORV valves ‘and both PORV block valves when one or both PORVs

‘are inoperable ensures that the 10CFR50 Appendix G pressure limits
- will not be exceeded when one of the PORVs is assumed to fail per

the "single failure" criteria 10CFR50 Appendix A, Criterion 34.
Since the PORV solenoid 1is strong enough to overcome spring
pressure and valve disc weight, the PORVs may be held open by
keeping the control switch in the open position.

1. Technical Specification 3.3.2

2, Technical Specification 3.1.2. :

3., Consumers Power Company Engineering Analysis EA—FC 809-13
4. "Palisades Plant Overpressurization Analysis" June 1987 and

"Palisades Plant Primary Coolant System Overpressurization
Subsystem Description" October 1977.

3-25b Amendment No. 117,
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"3.3 EMERGENCY CORE COOLING SYSTEM (Continued)

L

'

- HPSI pump operability shall be as follows:

*-—~~"-‘—““~—-"~~"—*—“~19*—1f—the reactor head~1s-1nstalled ~both— HPSI—pumps shalk—"*'“"“—*/ﬂ-‘”'"—-"“
: be rendered inoperable when: ) _ /
a. The“PCS temperature is < 230°F, or /
b. Shutdown cooling isolation valves MO-3015 and M0O-3016 /
are open. C ' o/
2) Two HPSI pumps shall be opetable when the PCS temperatute /
is > 325°F. /
3) One HPSI pump may be made inoperable when the reactor is /
subcritial provided the requirements of Sectlon 3.3.2.¢c /-
are met. - i
4) HPSI pump testing may be performed when the PCS'temperature /
is <430°F provided the HPSI pump manual dlscharge valve is /
closed. : /

3.3.3 . Prior to.returning to the Power Operation Condition after every.
time the plant has been placed in the Refueling Shutdown Condition,
or the Cold Shutdown Condition for more than 72 hours and testing
of Specification 4.3.h has not been accomplished in the previous
9 months, or prior to returning the check valves in Table 4.3.1
to service after maintenance, repair or replacement, the follow1ng
conditions shall be met: : :

a. ' All pressure isplation'valves listed in Table 4.3.1 shall be
functional as a pressure isolation device, except as specified
in b. Valve leakage shall not exceed the amounts indicated.

b. In the event that integrity of any pressure isolation valve
'specified in Table'4;3.1 cannot be demonstrated, at_least two
valves in each high presSure line having a non-functional valve
must be in and remain in, the mode correspondlng to the

isolated cond1t1on.(1)

IMotor-operated valves shall be ‘placed in the closed position and power
supplies deenergized. '

3-30 ,
' Amendment No. 31, 161, 117,
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3.3

EMERGENCY CORE COOLING SYSTEM

Basis (continued)

demonstrate that the maximum fuel clad -temperatures-that could. . . -

occur over the break size spectrum are well below the melting

" temperature of zirconium (3300 F).

Malfunction of the Low Pressure Safety Injection Flow control
valve could defeat the Low Pressure Injection feature of the
ECCS; therefore, it is disabled in the 'open' mode (by isolating
the air supply) during plant operation. This action assures

“that it will not block flow during Safety Injection.

‘The 1nadvéftent closing of any one of the Safety Injection

bottle isolation valves in conjunction with a LOCA has not
been analyzed. To provide assurance that this will not occur,
these valves are electrically locked open by a key switch in
the control room. In addition, prior to critical the valves
are checked open, and then the 480 volt breakers are opened.
Thus, a failure of a breaker and a switch are required for any
of the valves to close. -

Insuring both HPSI pumps are inoperable when the PCS temperaﬁuré
is < 230°F or the shutdown cooling isolation valves are open

eliminates PCS mass additions due to inadvertent HPSI pump stafts. s

Both HPSI pumps starting in conjunction with a charging/letdown
imbalance may cause 10CFR50 Appendix G limits to be exceeded
when the PCS temperature is < 230°F. When the PCS temperature
is'> 430°F, the pressurizer safety valves ensure that the PCS
pressure will not exceed 10CFR50 Appendix G.

The requirement to have both HPSI trains operable above 325°F
provides added assurance that the effects of a LOCA occuring
under LTOP conditions would be mitigated. If a LOCA occurs when
the primary system temperature is less than or equal to 325°F,
the pressure would drop to the level where low pressure safety
injection can prevent core damage. Therefore, when the PCS
temperature is >230°F and <325°F operation of the HPSI system
would not cause the 10CFR50 Appendix G limits to be exceeded

nor is HPSI system operation necessary for core cooling.

HPSI pump testing with the HPSI pump manual discharge valve
closed is permitted since the closed valve eliminates the
possibility of pump testing being the cause of a mass addition
to the PCS, » '

References.

TSP0889-01

(1) FSAR, Section 9.10.3;
(2) FSAR, Section 6.1,

3-33
Amendment No. 21, 31, 191, 117,
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b. The PCS vent(s) shall be verified to be open at least once
per 12 hours when the vent(s) is being used for overpressure

, protection except when the vent pathway 1s provided with a
valve which is locked, sealed, or otherwise secured in the

per 31 days. : ,
. ¢. When both open PORV valves are used as an alternative to

venting the PCS, then verify both PORV valves and both PORV
block valves are open at least once per 7 days.

S

Basis

Failures such as blown instrument fuses, defective indicators,
and faulted amplifiers which result in "upscale" or "downscale"
‘indication can be easily recognized by simple observation of
the functioning of an instrument or system. Furthermore, such
failures are, in many cases, revealed by alarm or annunciator
action and a check supplements this type of built=-in
surveillance. -

Based on experience in operation of both conventional and"

nuclear plant systems when the plant is in operation, a checking
frequency of once-per-shift is deemed adequate for reactor and _
steam.system instrumentation. Calibrations are performed to .
insure the presentation and acquisition of accurate information.

 The power range safety channels and AT power channels are
are calibrated daily against a heat balance standard to account for
errors induced by chlanging rod patterns and core physics parameters.

Other channels are subject only to the "drift" errors induced
within the instrumentation itself and, consequently, can
tolerate longer intervals between calibration. Process system
instrumentation errors induced by drift can be expected to
remain within acceptable tolerances if recalibration is
performed at each refueling shutdown interval.

Substantial calibration shifts within a channel (essentially a
channel failure) will be revealed during routine checking and -
testing procedures. Thus, minimum calibration frequencies of
one-per-day for the power range safety channels, and once each
refueling shutdown for the process system channels, are considered
adequate.

The minimum testing frequency for those instrument channels
connected to the reactor protective system is based _on an
estimated average unsafe failure rate of 1.14 x 1072 failure/hour
per channel. This estimation is based on limited operating’
experience at conventional and nuclear plants. An "unsafe failure'
is defined as one which negates channel operability and which, due
to its nature, 1s revealed only when the channel is tested or
_attempts to respond to a bonafide signal. :

4-2
Amendment No. I3, 31, 117, 118,

TSP0889-0101-MDO1-NLO4

" "opén position, then verify thesé valves open at least once —~ ~—~ T V



4.6 SAFETY INJECTION AND CONTAINMENT SPRAY SYSTEMS TESTS

o Applicability

———Applies.-to-the- safety-injection system;—the--containment— spray —

system, chemical 1n3ect1on system and the containment coollng
system tests. ,

“Objective

To verlfy that -the subJect systems will respond promptly and
perform their 1ntended functlons, 1f required.

Specifications

4.6.1 Safety Injection System

a. System tests shall be performed at-each. reactor refueling
: interval. A test safety injection signal will be applied
"to initiate operation of the system. The safety injection
and shutdown cooling system pump motors may be de-energized
for this test. The system will 'be considered satisfactory
if control board indication and visual observations indicate
that all components have received the safety injection
signal in the proper sequence and timing (ie, the appropriate
pump breakers shall have opened and closed, and all valves .
shall have completed their travel). ~ :

b Both hlgh pressure safety injection pumps, P-66A and P-66B
' shall be demonstrated inoperable at least once per r 12 hours
whenever the temperature of one or more of the PCS cold
legs is < 230°F or if shutdown cooling valves MO-3015 and
MO-3016 are open unless the reactor head is removed.

4.6.2 Containment Spray System

a. System test shall be performed at each reactor refueling
interval. The test shall be performed with the isolation
valves in the spray supply lines at the containment blocked
closed. Operation of the system is initiated by tr1pp1ng ’
the. normal actuat1on instrumentation.

b. At least every five years the spray nozzles shall ‘be
verified to be ~open.

“c. The test will be considered satisfactory if visual- '

observations indicate all components have operated .
satlsfactorlly. '

4-39 S =
Amendment No. 31, 73, g9é, 117,
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: S 4.6 SAFETY INJECTION AND CONTAINMENT SPRAY SYSTEMS TESTS (Continued)

Basis (continued)

-“»:—;u-f---fmvufww~During—reactor~operation1athe-instrumentationwwhich*is-depended-~;-<-—;--

on to initiate safety injection and containment spray is

generally checked daily and the initiating circuits are tested
monthly. In addition, the active components (pumps and valves)

are to be tested every three months to check the operation of
the starting circuits and to verify that the pumps are in

satisfactory running order.

The test interval of three months

is based on the judgment that more frequent testing would not
significantly increase the reliability (ie, the probability
that the component would operate when required), yet more

frequent test would result in increased wear over a long period

of time. Verification that the spray piping and nozzles are
open will be made initially by a smoke test or other suitably
sensitive method, and at least every five years thereafter.
Since the material is all stainless steel, normally in a dry

condition, and with no plugging mechanism available, the retest

every five years is considered to be more than adequate.

Other systems that are also important to the emergency cooling

function are the SI tanks, the component cooling system, the
service water system and the containment air coolers. The SI

tanks are a passive safety feature.

In accordance with the

specifications, the water volume and pressure in the SI tanks

are checked periodically. The other systems mentioned operate

when the reactor is in operation and by these means are
continuously monitored for satisfactory performance.

With the reactor vessel head installed when the PCS cold leg
temperature is less than 230°F, or if the shutdown cooling

system isolation valves MO-3015 and MO-3016 are open, the start

of one HPSI pump could cause the Appendix G or the shutdown

cooling system pressure limits to be exceeded; therefore, both‘

_ .pumps are rendered inoperable.

References

(1) FSAR, Section 6.1.3.
(2) FSAR, Section 6.2.3.
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3.1 PRIMARY COOLANT SYSTEM

’A;ﬁiid;ﬁiiiE&“"“’"_”*””""“7*"_"’;'“"“ﬁ"”7_""wf_"h'_‘—”ﬁ""”‘_‘”’"“*v_'f“";“—"%

Applies to the operable status of the pr;mary'coolant system,
Cbieetive ' '

To specify certein conditions of the primary coolant system which
must be met to assure safe reactor operation,

Specifications_

3.1.1 Operable Components

a.

" emergency loss of coolant flow situation. Under these

At least one primary coolant pump or one shutdown cooling S
pump with a flow rate greater than or equal to 2810 gpm shall A B
be in operation whenever a change is being made in the boron ' SR
concentration of the primary coolant and the.plent is

operating in cold shutdown or above, except during an

circumstances, the boron concentration may be increased with"

'no primary coolant pumps or shutdown cooling pumps running.

Four primary coolant pumps shall be in operation whemever
the reactor is operated above hot shutdown, with the

» following exception°

Before removing a pump from service, thermal power shall be
reduced as specified in Table 2.3.1 and appropriata corrective
action implementedi. With one pump out of service, return the =
pump to service vithin 12 hours (ieturn to four-p:.p operation).

" or be in hot sheidown (or below) . Lth the reacto: :ripped (from

the C-06 parel, opening thc 42-01 and 42-02 circuit breakers)
within the ne!¢ 12 hours. Start-up (above hot shutdown) with
less than four pumps 13 not permitted and poﬁer operation with
less than three pumps is not permitted°

The measured four primary coolant pumps opefacing reactor

' vessel flow shall be 124.3 x 108 1b/hr or greater, when

d.

(1) Deleted S IR o

corrected to 532’?.‘

Both steam generators shall be capable of performing their

‘heat transfer function whenever the average tempetature of the
primaty coolant is above 325°F.

Maximum primary system pressure differentials shall not exceed
the following:

3-1b | .
- o _ "Amendment No 3I, 83, 118, 119
N - o December 12, 1988 : )
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N * 3.1 PRIMARY COOLANT SYSTEM (Continued)
.31 >0perab1e Componeuts (Continued) ,
R —'(—2—)""Hydrostatic tests shall” be conducted in accordance with S “.

£.

?inlet

applicable paragraphs of Section XI ASME Boiler & -
Pressure Vessel Code (1974). Such tests shall be
conducted with sufficient pressure on the secondary side

"of the steam generators to restrict primary to secondary
pressure differential to a maximum of 1380 psi. Maximum
hydrostatic test pressure shall not exceed l.l1 Po plus '
50 psi where Po is nominal operating pressure,

(3) Primary side leak tests shall be conducted at normal -
operating pressure. The temperature shall be consistent
with applicable fracture toughness criteria for ferritic
materials and shall be selected such that the
differential pressure across the steam generator tubes’
is not greater than 1380 psti.

(4)' Haximum secondary hydroetatic test pressure shall not ‘;
- - exceed 1250 psia. A minimum temperature of 100°F is
required.. Only ten cycles are permitted. .

(5) 'Maximum secondary leak teet pressure shall not exeeeu
1000 psia. A minimum temperature of 100°F i3 required.

(6) In performing the tests ideutified in:3;1.1.e(4)'and”'
" 3.1.1.e(5), above, the secondary pressure shall not
 exceed the prisary pressure by more than 350-psi.

Nominal primary system operation pressure shall not exceed
2100 psia. -

The»ceattor inlet tu.perature‘(indicated) euell not evceed

the value given by the following equation at eteady state

pover operation._

S 543.3 + .0575(?-2060) + 0. OOOOS(P-2060)**2 + 1. 173(W-120) -
OIOZ(W-IZO)**Z

inl ¢ = reactor inlet temperature in F°. -
P = nominal operating pressure in psia’ 6
W = total recirculating mass flow in 10 lb/h
corrected to the opereting temperature _
.conditions.

Where: T

-‘When the ASI,exceede the limits epecified in Figure 3.0, within -

15 minutes, initiate corractive actions to restore the ASI to
the acceptable region. Restore the ASI to acceptable values

. within one hour or be at less than 70% of rated power within
the following two hours.

If the measured primary coolant system flow rate 1s greeter
than 130 M lbm/hr, the maximum inlet temperature shall be
less ‘than or equal to the T, , . LCO at 130 M 1lbm/hr.

3-1c Amendment No 31, 3I, 83, 117, 118
' November 15. 1988
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‘3.1

operable “Components (Con:'d)

3.1.1

) of forced cir
*rr steam genera
,y&f unless the

PRIMARY COQLANT SYSTEM (Con:'d)

lon), secondary system temperature in the
hall be < the PCS cold leg temperature
eg temperaCure is > 650°F

i. The PCS -shall not be heaced or maincained above 325°F unless a
minimum of 375 kW of pressurizer heater capacity is available
from both buses 1D and lE. Should heater capacity from either
bus 1D and ‘1E fall below 375 kW, either restore the inoperable
heaters to provide at least 375 kW of heater capacity from both
buses 1D and lE within 72 hours or be in hot shu:down within
the next 12 hours. : :

Basis

When primaty coolant boron concentration is being changid. the

' process must be uniform throughout the primary coolant system

volume to prevent stratification of primary coolant at lower boron f
‘concentration which could result in a reactivity insertion.

Sufficient mixing of the primary coolant is assured if one shu:dovn

cooling or one primary coolan: pump is {n opcra:ion.( ?

shutdown cooling pump will circulate the primary system volume in
less than 60 minutes when operated at rated capacity. By imposing a
minimum shutdown cooling pump flow rate of 2810 gpm, sufficient time

‘1s provided for the opcratdfsso terminate the boron dilution under

asymmetric flow conditions. The pressurizer volume is rclatively
inactive, therefore will tend to have a boron concentratiown higher
ths:. r.st of the prims. ; coolant syscen Juring a dilutior ~peration.

Administrative procadut.a will provide for use of pressurizer sprays‘f

to maintain a nominal spread betveen the boron concentration in the

pressurizer and the primary system duging the addition of boron.(2)

‘Thc FSARHsafoty analysis vas p.tforind assuming four primary éoolan:
* pumps were operating for accidents that occur during reactor

‘operation. Therefore, reactor startup above hot shutdown is not
permitted unless all four primary coolant pumps are operating.

. Operation with three primary coolant pumps is permitted for -
‘a limited time to allow the restart of a stopped pump or for

reactor internals vibration monitoring and testing.

"Requiring the plant to be in hot shutdown with the reactor tripped

from the C~06 panel, opening the 42-01 and 42-02 circuit breakers,
assures an inadvertent rod bank withdrawal will not be initiated

. by .the control room operator. Both steam generators are required -
to be operable whenever the temperature of the primary coolant is

greater than the design temperature of the shutdown cooling system
to assure a redundant heat removal system for the reactor.

3=-1d
Amendment No 67. 23, 117. 118
November 135, 1988
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.1 PRIMARY COOLANT SYSTEM (Cont'd)
1.1 - Operable Components (Cont'd)

During initial primary coolant pump starts (initiation of
forced circulation) at PCS cold leg temperatures < 430°F,
the secondary system temperature in both steam generators

" must be < the PCS cold leg temperature unless the Shutdown
Cooling System is isolated from the PCS and one of the
follow1ng conditions is met: :

|
[
[

1. The steam generator temperature shall not exceed the
PCS cold leg temperature by more than the AT limit below.

Cold Leg Temperature - AT Limit
1. > 120°F and < 160°F . 100°F
2. > 160°F and < 210°F - 10°F
3. > 210°F and < 350°F " 100°F

2. \Under ttansient conditions q{th only one of the steam .
generator's temperatures higher'than the PCS temperature,
and the PCS temperature >. 350 F:

A. To start a PCP in the cold steam generator loop,
AT in the hot steam genetator loop shall be shall
be < 100°F; or .

B. Totstart a PCP in the hot steam generator loop,
"AT shall be < 100°F and the PCS pressure shall be

_ . , ‘at least 100 psi less than the pressure. 11m1ts of
Figure 3-4. _ _ : _ .

i. The PCS shall not be heated or maintained above 325°F unless a’
‘minimum of 375 kW of pressurizer heater capacity is available
from both buses 1D and 1E. Should heater capacity from either

~ bus 1D and 1E fall below 375 kW, either restore the inoperable
heaters to provide at least 375 kW of heater capacity from both .
buses 1D and 1E within 72 houts or be in hot shutdown w1th1n
the next 12 hours. - -

Basis

When primary coolant boron concentration is being changed, the
- process must be uniform throughout the primary coolant system
volume to prevent 'stratification of primary coolant at lower boron
" concentration which could result in a react1v1ty insertion.
Sufficient mixing of the primary coolant is assured if one shutdown

- ‘cooling or one primary coolant pump is in operation.(l)  The

shutdown cooling pump will circulate the primary system volume in
less than 60 minutes when operated at rated capacity. By imposing a
minimum shutdown cooling pump flow rate of 2810 gpm, sufficient time
is provided for the opératot So terminate the boron dilution under
asymmetric flow conditions, The pressurizer volume is relatively .
inactive, therefore will tend to have a boron concentration higher
than rest of the primary coolant system during a dilution operation.

3-1d
Amendment No €7, 8%, 17, 118,
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3.1 PRIMARY COOLANT SYSTEM (Contd)

Basis (Contd)

-Administrative procedures tht“prov1de for use of pressurizer sprays T T T
to maintain a nominal :pread between the boron concentration in-

the pressurizer and the primary system during the addition of boron.(Z)

The FSAR safety analysis was performed assuming four primary coolant
pumps were operating for accidents that occur during reactor
operation. Therefore, reactor startup above hot shutdown is not
permitted unless all four primary coolant pumps are operating.
Operation with three primary coolant pumps is permltted for

a limited time to allow the restart of a stopped pump or for

reactor internals vibration monitoring and testing.

Requiring the plant to be in hot shutdown with the reactor tripped

from the C-06 panel, opening the 42-01 and 42-02 circuit breakers,

assures an inadvertent rod bank withdrawal will not be initiated

by the control room operator. Both steam generators are required

to be operable whenever the temperature of the primary coolant is _

greater than the design temperature of the shutdown cooling system N o
to assure a redundant heat removal system for the reactor. s '

Calculatibns have been performed to dempnsttate'that a pressure, - ;_ -~ "
. differential of 1380 psi(3) can be withstbod by a tube uniformily" ' o

thinned to 36% of its original nominal wall th1ckness
(642 degradatlon) while maxntaxnlng.

(1) A factor of safety of three between the actual’ pressure
"~ differential and the pressure differential requ1red to , ;
‘cause bursting. S
(2) Stresses within the yield sttess for Inconel 600 at ' )
’ operatlng temperature.
. (3) Acceptable stresses durlng accident cond1t1ons.‘

‘Secondary s1de.hyd:ostat1c and leak testing requltements_ate .
consistent with ASME BPV Section XI (1971). ' The differential
maintains stresses in the steam generator tube walls within code
allowable stresses. ‘

The minimum temperature of 100°F for pressurizing the steam
generator secondary side is set by the NDTT of the saipweay=cover
of+40F. . - ' MMO&.’

The‘tragsient analyses were performed assuming a vessel flow at hot
.zero power (532°F). of 124.3 x 10 1b/hr minus 6% to account for flow
measurement uncertainty and core flow bypass. A DNB analysis was
performed in a parametric fashlon to determine the core inlet
temperature as a function of pressure and flow for which the
minimum DNBR is-equal to 1.17. This analysis includes the

following uncertainties and allo@ances: 2% of rated power for power

3-2 - o
' Amendment No 2@, %1, 118,
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l---———PRIMARY- COOLANT-SYSTEM-(Cone'd) . .

Basis (Cont' d)

The Axial Shape Index alarm channel {1s being used to moni:or _the
ASI to ensure that the assumed axial power profiles used in the
development of the inlet temperature LCO bound measured axial power
profiles. The signal representing core power (Q) is the _
auctioneered higher of the neutron flux power and the Delta-T power.
The measured ASI calculated from the excore detector signals and
adjusted for shape annealing (Y;) and the core power constitute an
ordered pair (Q,Y.). An alarm signal 13 activated before the
ordered pait exceed the boundaries specified in Figure 3.0.

The requirement that the scean genara:or tempcracure be < the
PCS temperature when forced circulation is initiated in the PCS
ensures that an energy addition caused by heat transferred from
the secondary system to the PCS will not occur. This requirement
applies only to the initiation of forced circulation (the start
of the first primary coolant pump) when the PCS cold leg

temperature is < F. y M—or—aboua-li30 P, _rhe PCS-—gafesp—vaives

43D
‘_'Referenées

- (1) Updated FSAR, Sectfon 14.3.2.

(2) Updated FSAR, Sectfon 4.3.7. : .
(3) Paljinades 1983/1984 Steam Generator Evaluation and Rept'r

_ Prograr Report, Sedtior 4, April 19, 1984 .
(4) ANF-87-150(NP), Vojume 2, Section 15.0.7.1

fby——iDwtvred) _ ‘ . .
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3.1 PRIMARY COOLANT SYSTEM (

R § ' .3.1.2 Heatup and Cooldown Rates

T “Ihe ‘primary Coolant -~p~"':e~,?u—t~g ~and -the- system heatup_and cooldown
. : races shall be limited in accordance with Figure 3-l, Figure 3-2 :
and as follow's.v‘ _ : .'J 3-2, ' or LOOIJOW /

a. Allowable combinations of/pressure and tempera e for any heatup oA -
C_w/dpw " rate shall be below and/to the right of the plicable limit line
' _ as shown on Figures3~l/ The average heatup/rate in any one hour

time period shall not exceed the heatup rate limit when one or
more PCS cold leg i3 less than the corresponding "Cold Leg
 Temperature" below, :

30/‘) M.l...

*Cold Leg Témperature ' Heatup Rate Limit

. 1l < ¥g2p 160°F o . 20°F/Er
/‘0' 2 2 130°F and < HHESP=250° F " 40°F/Hr
T 3. - 2, o0°F and < 4504 3$0%°%F 60°F/Hr
: > 45643 30 °F . "100°F/Hr

o7 @ te

e T Y

Allowabls combinations of pressure and temperature fo B
oldown rate shall be below and to the right of applicable.. _
§ lines as shown on Figure 3-2. The avseefe cooldown rate - .
en one or more PCS cold
old Leg Temperaturs" below:

welieo (JVO301s 0w o/ MO
Shol) noT be Aeo77?

Cooldown Rate Limit

/% 77 v
[

100°F/8r
 60°F/He
© 40°FP/Hr .
- 20°PF/Hr

and < _.450°F
<"300°F and > 180°F
180F . o

? oTu_c" o )/“',.e

’sSo

Jowl Sy 5T -evm

'.Z o/l Leg Tm

Allovable combinations of pressure and temperature for inservice
testing during heatup are as shown in Figure 3=3. The maximum:
heatup and cooldown rates required by Sections a and b, above,
are applicable. Interpolation between limit lines for other than
the noted temperature change rates is permitted in 3.1.2a, b or c.
S orCooldoven '
c. ¥. 1. The average hutup'{uu for the pressurizer shall not exceed
L OO +80'T/hr in any one hour time period

_‘ é*’ .

%w

Y0 FLHy whory

. #Use shutdown cooling return tempera

e if the shutdown .cooiing systen is
in operation and all PCP's are off. ~ : L '

—

PEN, Fhe pr

13-4

Whonerss Yy SAvtoocn, '..m...;,

o
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3.1.2 Heatup and Coolddwn Races'(Concinuéd)

e -———~—J‘ _Before the radiation exposure of the reactor vessel exceeds the

exposure for which the figures -apply, Figures 3-1, 3-2 and 3-] “~N
shall be updated in accordance with the following criteria and ‘“"‘*'3_
procedute:

’ lii«uunav"z.

1. Us Nuclear Regulatory Commission Regulato:y Guide 1. 99//;
* been used to predict the increase in transition temperature

‘based on integrated fast neutron flux and surveillance test

data. If measurements on the irradiated specimens show

"increase above this curve, a naw curve shall be constructed

such that it is above and to the left of all applicahle data

points. - : v '

s

2. Before the end of the integrated power period for which
_Figures 3-1, 3-2 and 3-3 apply, the limit lines on the
figures shall be updated for a new integrated power period.
The total integrated reactor thermal power from start-up to -
‘the end of the new power period shall be converted to an
equivalent integrated fast neutron exposure (E 2 1 MeV).
Such a conversion shall be made consistent with the

dopimctry evaluation of capsule H—290(;2).

- 3. The limit lines in Figures 3-1, 3=2 and 3-3 are based on the “:
‘ requirements of Refaerence 9, Paragraphs IV.A.2 and 1IV,A.3. o
These lines reflect a preservice hydrostatic test pressure of
2400 psig and a vessel flange material rofcrcnco tampera:uro

of eo°r(°)

Baéis_

“All components in tae primary coolaut system are deésigned to withstand
" the effacts of cyclic loads due to ptinary system tcnpcra:urc and
pressurc changc..(l) These cyclic loads are intreduced by normal unit
load transients, reactor trips and start-up and shutdown operation.
During unit start-up and shutdown, the rates of temperature and

pressure changes are limited. A maximum plant heatup and cooldown
limit of 100°F per hour is consistent with the design number of

cyclnn_and satistian,atronsAlinits for cyclic operation. 2)

: Tho reactor voiadl plate and maécrial.opﬁosigo the core has beon
. .. purchased to a specified Charpy V-Notch test result of 30 fc-lb
. or greater at an NDIT of + l0°F or less. The vessel weld has the
highest RTNDT of plate, weld and HAZ materials at the fluence to
which the Figures 3-1, 3-2 and 3-3 apply.( )‘ The unirradiated RINDT
‘'has been determined to be -569P.(11) An RTNDT of -56°F is used as an !

unirtddiated_valuo to which irradiation effects are added. In additionm,

= ” Y
Amendment No. 27, 81, 38, 89, 97, 117 :
Novembcr 14. 1988 a
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3.1.2 oldown R:ceAs Concmued -"'Té{ck”-f-&fﬂ—mr

the plate has been 0z volumetrtcally inspected by ultrasonic ces:
_using both longttudxna nd shear wvave methods. The remaining

material in cthe reactor vevael, aﬂd other primary coolant system —— —- ———  —— ——-
componants, meets the appropriuge design code requirements and :

speéific component function and a maximum NDTT of *60‘? (s)

As a result of fast neutron 1rradxatxon in v region of the core,
there will be an xncrease in the BT with operation®

I . : I Geeti enmi byt ot bk AR
Since the neutron spectra and the flux measured at the samples and
reactor vessel inside radius should be nearly identical, the

 oeasured transition shift from a sample can be applied to the
ad jacent section of the reactor vessel for later stages in plant
life equivalent to the difference in calculated flux magnitude.

The maximum exposure of the reactor vessel will be obtained from .-
the measured sample exposure by application of the calculated

. azimuthal neutron flux variation. The predicted ATypr shift for
the base metal has been predicted based upon surveillance data and

the US NRC Regulatory Guide.(10)  To compensate for any increase .

in the RT caused by irradiation, limits on the prosnuro—tenpera:ur. '
relationship are periodically changed to. stay thhxn the streso
lxnxts durxng heatup and cooldovm, . -

Reference 7 provides a proccdur. Eor ob:ainiﬁg the allovable

loadings for ferritic presinrc-retaxnxng materials in Class )
components. This procedure is based on the prxncxplon of linear
elastic fracture mechenics and involves a stress intensity fac:or
predi <ip-, which is (i owr~ bound of s xP . dynamic and urart
! arrest eiitical values.  ~ae stress intens: ;y factor coamputed 7)
" is a function of RTyDT» opora:xng temperature, and vessel vall
temperature gradients. .

' Presiure-teﬁpcraturi limit calculational proccduros for the '
reactor coolant pressure boundary are defined in Reference 8 based
upon Reference 7. The limit lines of Pigures 3-1 through 3-3
consider a 54 psi pressure allowance to account for the fact that
pressure is measured in the pressurizer rather than at the vessel
. beltline. In addition, for calculational purposes, 5°F and=30-pain., .
Wad «weee taken as measurement error allovance) for,temperature send
‘ - B8y Reference 7, reagfor vessel vall
locations at 1/4 and 3/4 thickness are limjfing. It is at these
. _locations that the crack propagation assgdiated with the ,
hypothetical flaw must be arrested. Ag/these locatxons, fluencc
.attenuation and cthermsl gradiencs hayd been '

mﬂdmnt “00 17 “, ”' 8’,
A 97, 117
November 16, 1988
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3.1.2 Heatup and Cooldown Rates (Continued)

&/

Basis (Cont'd)

evaluated. During cooldown, the 1/4 thickness location 1s always ——

ft.

|
[

more limiting in that the RT . is higher than that at the . X
' 3/4 thickness location and thermal gradient stresses are tensile :
there.  During heatup, either the 1/4 thickness or 3/4 thickness 2 Y
location may be limiting depending upom heatup rate. h
Y

Figures 3-1 through 3-3 define stress limitations only from a
fracture mechanici‘\ point of view.. : ' A 4

" Other considerations may be more restrictive with respect to ‘
pressure-temperature limits. For normal operation, other inherent
“plant characteristics may limit the heatup and cooldown rates
which can be achieved. Pump parameters and pressurizer heating
capacity tends to restrict both normal heatup and cooldown rates
to less than 60°F per hour.

louwsr Coo/dowun reTe SAsl/ be am/\

”me reo7¢. a/ 7o1 Coolibg 7o

The revised presgureftémperatu:e limits ate applicable to reactor

vessel inner wall fluences of up to 1.8 x 101%ave. The application:
of appropriate fluence attenuation factors (Reference 10) at the
1/4 and 3/4 thickness locations results in RTyp. shifts of 241°F

1?77 ./mf?. respectively, for the limiting weld material. The -

: criticality condition which defines a temperature below which
the core cannot be made critical (strictly based upon. fracture
mechanics' considerations) is 371°F. The most limiting wall
location is at 1/4 thickness. The minimum criticality
temperature, 371°F 13 the minimum permissible temperature for
.the inservice :'ystem hydrostat’c pressure test. That temperature
is calculated ..ased upon 2310 .sig inservice hjdrostatic test :

- 'pressure. L : 350

The restriction of average hjzsz?’:;d cooldown rates to 100°F/h |
when all PCS cold legs are > °F and the maintenance of a
pressure-temperature relationship under the heatup, cooldown

and inservice test curves of Figures 3-1, 3-2 and 3-3, respectively
ensures that the requirements of References 6, 7, 8 and 9 are met.
The core operational limit applies only when the reactor is

critical. o
: fThe heatup and cooldown rate‘rea;rictidns epplianhl.—nhon—ahc-

: -~ are consistent-with the analyses performed for low temperature -
- : " - _gverpregsure protection (LTOP) (References 13, 14, 15, 16 & 17) .=~
- -07"43p"b60‘b" or above, the PCS safety valves provide overpressure
' protection for heatup or cooldown rates < 100°F/hr..

N

i
'33!¢[¢L

m af ovsiace Ao
A fowcl 1eg oy,
de Zime Fde

l;-;'CfoyéngZ.Zf
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q \ 312 -Heatup and Cooldown Rates (Cor
> L .
a. T o
e S~ uBasis (Contiﬁn_ued)
3‘@ é . - The criticality temperature is detemined per Reference 8 and the T
:;' '.x . core operational curves adhere to the requirements of Reference 9.
Y ) The inservice test curves incorporate allowances for the thermal
! ) gradients associated with the heatup curve ysed to attain inservice
3 ! \ ~ test pressure. These curves differ from heatup curves only with
1 \ * respect to margin for primary membrane stress.( ) Due to the shifts
Q~ : v in RTNDT' NDIT requirements associated with nonreactor vessel
‘S ? 's. - materials are, for all practical purposes, no longer limiting.
TANS '
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~ FIGURE 3-1

!

PALISADES PRESSURE AND TEMPERATURE LIMITS FOR HEATUP
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_FIGURE321

PALISADES PRESSURE & TEMPERATURE LIMITS FOH CDOLDOVN
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FIGURE 3- "3

PALISADES PHESSUHE AND TEMPERATURE LIMITS FOR H;YDH'O
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Q“*R_g 1.8 OVERPRESSURE PROTECTION SYSTENS
‘ e e T,

LIMITING CONDITIONS FOR OPER.ATION

% . — —
‘3 3.1.8.1 REQUIREMENTS . '
N : . »
L\ e o i R
? | systancoldlegeie——300iiTorTiTETEvEr—rire—strrtdewm—cooling
!, - ieeletten—velves—(MOVwIO Tt MOV=30tt)—are—openy—tuo—pouar
,_agaaasad-o%éef-v!tv!!'T?URV37'UI!H‘!‘ttfe-eos&ing.nﬁ_é_gln_ggia_
3 : sh4;l_hA-ap4aah4eq-oe-r-peao0oe-eoo%ene—oyo.oa—vene—oi— '
) er&_3-aquaam-&aoheorohaii-bo-opear-oe-begh.gnxu_¢44g;_¥alg.5
:E . and_hotheBORUubioeitiidbidiohidi—be—open . .
\ . Lagomitsimtpd@df, Fuo power operated relief valves (PORVg)

with a lif: ‘setting

AT of

for 76 Fe
¢ apmnile.,

APPL BILITY: When the temporacure of one or more of the
prjdary coolant system cold legs is less than 430'?.

} < ACTION:
o :§ a, With one PORV inopcrable. either restore the inoperable PORV
o 3 v to operable status within 7 days or depressurize and within
’\..*t .the next 8 hours either vent the PCS through a > 1.3 square
..JR W A .inch vent or open both PORV ,ii-‘ valves and both PORV block -

valves.

b. With both PORVa inoporable. depresourizo and within the next
8 hours either vent the PCS through a > 1.3 gquare inch vent
or open both PORV gébew valves and botﬁ PORV block valves._ o

_¢. The provisions of Spocificaeiona 3 0.3 and 3.0.4 are not
applicablo.

Baai.

, Thoro are throo ‘pressure transiouts which could cause the PCS
 pressure to exceed the pressure limits required by 1OCFRSO
Appendix G. They are:
start of a high pressure safety injection (HPSI) pump, and
(3) initiation of forced circulation in the PCS when the steanm
generator tenporaturo is highor than the PCS temperature.

3-25a ' Amendment No. 32, 72, 117
- November 14, 1988
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. 3.1.8.

3.1.8

LIMITING CONDITIONS FOR OPERATION ‘ e e

OVERPRESSLRE*PROTECT*ON SYSTE
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 criclrion 34. MN*
SPrAC Prssavit s Mo n'a -u'd" -fb PORVS rrraw & /uld open

Basis (continued)

_ Analysis (Referenceeby=t=#mi) shows that when three charging pumps

are operating and letdown is isolated and a spurious HPSI occurs,
the PORV setpoints ensure that LOCFRSO Appendix G pressure limits
will not be exceeded. Above 430°F, the pressurizer safety valves

prevent lOCFR Appendix G limits from being exceedad Symi-dherging/

Iha—aoqe*r!ytﬂtftﬂ!t'!ft!u'gIu;fztur‘tuupvrueuoo—bé—ﬁ-shn—ﬂﬁ&»

_ annncoo-ahoc—éhy-shueéu-u-EUUt!n3'!7stuu-vii&-go&-hn.a:.aau;;;jd.

The requircncnc for the rcs to b. doprcsaurizod and vented by an
.opening > 1.3 square inches (Reference 3), or by opening both
- PORV pilot valves and both PORV block valves when one or both
‘PORVs are inoperable ensures that the LOCFRSO Appendix G pressure

limits will not be exceeded when one of the PORV. is assumed to

vao-onww“

i .
o~

~

\\\\\\‘\\\\\\\\\'\\\\\\\\\\

fail per the "sin 1e fa lurc" cricc a 10 FRS endix A, ;
P 8 P o _‘_

Rcfcruncn.

by Kspine Fhe tniTs) SwiTeh s e opar pw:?'zm. ‘

/?u.lmvu.ol Splcojcu'rm 3.3.2

Nouanher byl ifde ‘ :

2. Techaical Specification 3.1. 2.

"Palisades Plant Overpressurization Annlyaic." June 1977 and.
"Palisades Plant Primary Coolant Systea Overpressurization
. Subsystem Description,” Octobar. 1977.

ihen-£68-Tenpesetute—is-300iP-or-oruarersi~—Jdenvary-20.. 1984,

 3. cet Cwqm.widg; Hmelysir ER -pe -Po9-/3
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LIMITING CONDITIONS FOR OPERATION ' ’ e

e e .

OVERPRESSURE PROTECTION SYSTEMS

3.1.8.

-calibration intervals will the combination of PCS temperatute'
-and. pressure. exceed the limits of Figure 3-4 without PORV

- - afforded by the relief valves on the shutdown cooling system, |

Basis (continﬁed)

r"KEZG?ZEEe that the Appendix G limits for the reactor pressure

vessel will not be violated while operating at low temperature

is provided by the variable setpoint of the Low Temperature
Overpressure Protection (LTOP) system. The LTOP system is
programmed and calibrated to ensure opening of the pressurizer
power operated relief valve (PORV) when the combination of primary
coolant system (PCS) pressure and temperature is above-or to the
left of the limit displayed in Figure 3-4, That limit is developed
from the more limiting of the heating or cooling limits for the

. specific temperature of the PCS while heating or cooling at the

maximum permissible rate for that temperature. The limit in

" Figure 3-4 includes an allowance for pressure overshoot during the

interval between the time pressurizer pressure reaches the limit,
and the time a PORV opens enough to terminate the pressure rise.
LTOP is provided by two independent channels of measurement, =
control, actuation, and valves, either one of which 1is capable of

providing full protection. ' The actual -setpoint of PORV actuation f

for LTOP will be lowered from the limit of Figure 3-4 to allow
for potential instrument inaccuracies, measurement error,.and
ingtrument drift. This will ensure that at no time between

actuation.
When the eﬁutdown cooling system is net isolated (M0-3015 and .
MO0-3016 open) from the PCS, assurance that th2 shutdown cooling

system will not be pressurized above its design pressure is -

and the limitations of seccions 3 1.1 h., 3.1.2 a & ¢, and

3.3 2 g.

The requirement for the PCS to be depressurized and vented by an
opening > 1.3 square inches (Reference 4) or by opening both

PORV valves and both PORV block valves when one or both PORVs

are inoperable ensures that the 10CFR50 Appendix G pressure limits

. will not be exceeded when one of the PORVs is assumed to fail per -
. the "single failure" criteria 10CFRS50 Appendix A, Criterion 34.
"Since the PORV -solenoid is strong enough to overcome spring

pressure and valve disc weight, the PORVs may be held open .by.
keeping the control switch in the open position.

Referencee
1. Technical Specification 3.3.2

2., Technical Specification 3.1.2.
3. Consumers Power Company Engineering Analysis EA-FC-809 13

4. "Palisades Plant Overpressurization Analysis" June 1987 and

"Palisades Plant Primary Coolant System Overpressurization
- Subsystem Description" October 1977.

3-25b  Amendment No. 17,
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3.3 EERGENCY CORE coonxuc SYSTEM

Eglicabilitz T T '““‘f":‘“V““““i-ma~w~—-ﬁ*~ﬁ;w_;;f

Applies to the operacting status of the emergency core cooling system.

Objeccive
To assure operabilicy of equipment required to remove decay heat from

the core in eicher emergency or normal shucdown situations.

~

Eecifications
afatz Injeccion and Shutdown Cooling Syatems.

3.3.1 The reactor shall not be made critical, except Eot lov-ccmpora:uro

physics tests, unlnsl all of the following conditions are met:

a. The SIRW cank con:ainn not less than 250,000 gcllonl of water wich
- a boron concentration of at least 1720 ppm but not more :han
.2000 ppm at a temperaturs not less chan 40°F. -

~ b. All four Safety Injcction tanks are operable and pressurized to at
- least 200 psig with a tank liquid level of at least 186 inches: .
(55.5%) and a maximum lavel of 198 inches (59%) with a boroa ' R
concentration of at least 1720 ppm but not more than 2000 ppa. l ;

c. One low-pressure Safety Injocﬁibn pump 1is oporabl..on_daéh bus.
d. Ona high-prnnsurc Safety Injoction pump 1.Aopnrablo on'oach bus.

e. Both shutdown heat oxchansorn and both component coolins hoa:
iy exchasgors are opcrar-o. L .

£ Piping and valves shall be opcrablo to ptovido two flow pathn from
- the SIRW tank to the primary cooling system. _

- .3. All valvol. piping and interlocks associated with the above _
' components and roqui:cd to function during accidonc conditions are
operable. . _ :

h. The Lou-?rolluro Safety Injac:ion Flow Control Valve CV-=3006 shall
-~ be opened and disabled (by isolacing che air’ aupply) to pravent
spurious closurs.

1. The Safety Injection bottle motor-opcraccd isolation valves shall.
be opened with che electric power supply to the valve notot
‘disconnectad.

..j.' The Safecy Injection ﬁinifloﬁAvalvoo Cv=3027 and 3056 shall be
opened with HS=3027 and 3056 positions to maintain them open.

3-29 ' Amendment No. 74, 101
Coe : February 10, 1987

TSP1285-0354-NL04



3.3.2

é;. Any valves intorlocks or pipzng ditcctly asgiciated with one of

EMERGENCY CORE COOLING SYSTEM (Contd)

Dutins pover operation, the requirements of 3.3.1 may be mod:Lfied to .
allow one of the following' conditions to be true at any one timae. ’

If the system is not restored to meet the requirements of 3.3.1 -

within the time period specified below, the reactor shall be placed

in a hot shutdown condition within 12 hours. If the requirsments of

3.3.1 are not met within an additional 48 hours, the reactor shall

be placed in a cold shutdown condi:ion wichin 24 hours.

a. One safety injection tank may bn inopcrablo for a period of no -
~more than oune: hout.

b. One low-pressure safety injection pump may be inoperable
provided the pump is restored to operable status within
24 hours. The other low-pressure safety injection pump shall be .
tested to demonstrate operability prior to 1n1tint1n3 repair of
the 1noporab1. punp

c. One high-pressure safety injoc:ion pump may be inopcrablc .
provided the pump is restored to operable status within E
24 hours. The other high-pressure safety injection pump shall
. be tested to demomstrite opcrability prior to initiating :opait
of cho 1nopcrablc pump.

d. One shutdown heat oxchangct and one éouponon: cooling water N .
' heat exchanger may be 1nopcrab1. for a poticd of oo more than . :
24 hours. | | - .

-y

the above components and required to function during accident
conditions shall be deemed to be part of that component and
. shall meet the same requirements as listed for that component.

- f. Any valve, interlock 6: pipe associated vith the saf‘ty

injection and shutdown cooling system and which is not covorcd
under 3.3.2e above bdut, which is required to function during
accident conditions, may be inoperable for a period of no moTe
than 24 hours. Prior to initiating repairs, all valves and
interlocks in the system that provide the duplicate functiom

‘ ohall b. tclcod to demonstrate opcrability.

329 " Amendment No 21 51
: . Sogtcnbot 10, 1979
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3.3 *EWERGENCY CORE- COOLIVG SYSTEw \wvuoon..

S ———

‘g. HPSI Pump operability shall be as follovs

operator A
terminaph an inadvertent HPSI Pump sta
Pumps 48 necessary to linit PCS pressure.

“and stop Charging

Sa':cy Injection Actuation:Syscem (SIAS) tes 1ng shall not
£ performed while the PCS is between 300°F axd 430°F.
APSI -pump -testing may be performed b-‘.ow 430°F\provia d
che HPSI Bbmp manual discharge valve is closed.

8)

3.3.3 Prior to returning to the Power Operation Condition after every
~  time the plant has been placed in the Refueling Shutdown Conditionm,
or the Cold Shutdown Condition for more than 72 hours and testing
.of Specification 4.3.h has not been accomplished in the previous
9 months, or prior to returning the check valves in Table 4.3.1
to service after maintenance. repair or replacement, tha following
_conditions shall be met:

a. All pressure 1solation valves listed in Table 6 3.1 shall be
-~ functional as a pressure isolation davice, except as specified
in b. Valve leakage shall not exceed the amounts indicated.

b. In the event that integrity of any pressure isolation valve.
- specified in Table 4.3.1 cannot be demonstrated, at least two
valves in each high pressure line having a non-functional valve
must be in and remain in, the mode corresponding to th.

isolated condition.(l)

1Motor-operated valves shall be placed in tha closcd posicion and powor
supplies deonergized.

. 3-30 - ' Amendment No. 51. IG!. 117
. : Novenbhr 14, 1988.
TSP0189-0002-NLO4
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‘“““f““-‘*-—7——--~EMERGENCY CORE COOLING SYSTEM (Contlnued)

g. - HPSI pump operability shall be as follows:  ° T e ———

~ —— - L -
‘ 1) If the reactor head is installed, both HPSI pumps shall
"~ . be rendered inoperable when:

a. The PCS‘tempetature-isv< 230°F, or

b. Shutdown cooling isolation valves MO-3015 and MO-3016
are open.

: ,2)- Two HPSI pumps shall be opetable when the PCS tempetature '

’ is > 325°F. .

3) One HPSI pump may be made 1noperab1e when the reactor is
-suberitial provided the requirements of Section 3.3. 2.c
are met. '

4) HPSI pump testing may be pérformed whéﬁ the PCS temperature
i's- <430°F provided the HPSI pump manual discharge valve 13

\\;; " closed.

- 3.3.3 Prior to returning to the Power Operation Condition after every
time the plant has been placed in the Refueling Shutdown Condition,
.or the Cold Shutdown Condition for more than 72 hours and testing
of Specification 4.3.h has not been accomplished in the previous
9 months, or prior to returning the check valves in Table 4.3.1
to service after maintenance, repair or teplacement, the followxng
conditions shall be met:

T -~~~ -~~~ NSNS

8. A11 pressure 1solatxon valves listed~in. Table 4 3.1 & .all be
functional as a pressure isolation device, except as specified
in b. Valve leakage shall not exceed the amounts indicated..

b. In the event that integrity of any pressure isolation valve
specified in Table 4.3.1 cannot be demonstrated, at least two
valves in each high pressure line having a non-functional valve
must be in and remain in, the mode correspondlng to the

: 1solated condition. (1)

1Motor-opetated valves shall be placed in the closed posxt1on and power
supplies deenergxzed. ’

3-30 B .
Amendment No. $1, 161, 117,

TSP0889-0101-NLO4,
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. 3.3 EHERGENC‘RE COOLING SYSTEM ‘

Basis ‘(continued)

—_——

,*\:A.%\d&!@!&i@?}“ that the maximum fuel clad temparaturas thac“could
‘ C occur over the -break -size speactrum are well below the mel

temperature of zirconium (3300°F). T e mm‘,___t_‘ifg

 Malfunction of the Low Pressure Safety Injection Flow control
valve could defeat the Low Pressure Injection feature of the
ECCS; therefore, it is disabled in the 'open' mode (by isolating
the air supply) during plant operation. This action assures '
‘that-it will not block flow during Safety Injection. '

The inadvertent closing of any one of the Safety Injection
" bottle isolation valves in conjunction with a LOCA has not
been analyzed. To provide assurance that this will not occur,
these valves are electrically locked open by a key switch in
the control room. In addition, prior to critical the valves
are checked open, and then the 480 volt breakars are opened.
Thus, a failure of a breaker and a swvitch are required for any
of the valves to close. ' -

Lusll —

add T -
@ mAav - addn—e oy . . ... hen y '_i'\'-'
y . e t ature 1s > S

emper
sure cha e pres
. _ : _ A T3
UL AES-S888 500 . ‘;15 _ : FY
A : - The requirement to have eme HPSI trainSoperable above 954°F
B : provides added assurance that the effects of & LOCA occuring:
"‘ o under LTOP conditions would be mitigated. If a LOCA occurs when
the primsry system temperature is less than or equal to ;
the presdire would drop i’ the level vherc' low pressure safety
" injection can nrevent core dam-ge.s . .

dnalgaisetRol:. anca.dd=tusche. . sbsia th mw

. e v emmrt\ wEg

HPST pump testing with/the Hrst"punp manual discharge valve
closed is permitted sfnce the closed valve eliminates the

. poseibility of pump Yesting being the cause of & mass addition
to the PCS. T s

o : : . . R .

.Rofcttnccorﬁf_ TR . e o
(1) FSAR, Sectjbn 9.10.3; A . R
(2) FSAR, Secyion 6.1, ‘ : o - : B
- (3) EA-PAL-LZOP-880121 "Calculaticn of Time for Operation to Act o
' for HP$L and Bubble", January 20, 1988. ' - o
Amendment No. ZI."t..!OI. 117

‘ c  * I ember 14, 1988 -,
- : - ~ 77““‘{%"‘.4“4‘Aﬁuyﬂ‘ ;sa£5'1;E3vn;aavo75&4!Aizi?’415!€”yr'¢3ﬂrc/"é

. _'rsr.1_1§7-oua-moa £ 345%, opseTirm af U WP3) SysTown wouid moT, oswss slc

V0CRRSO K p090015C JitniTs 72 by @ytrclac) maris NPs)ryiTom AaniTivg mmmses ’ﬁ’_mc_‘:'u; v
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3.3 ' EMERCENCY CORE COOLING SYSTEH

‘ -—
N —

Basxs (contlnued) T T L

demonstrate that the maximum fuel clad temperatures that could
- occur over the break size spectrum are well below the melting
_temperature of zirconium (3300° F)

" Malfunction of the Low Pressure Safety Injection Flow control
valve could defeat the Low Pressure Injection feature of the
ECCS; therefore, it is disabled in the 'open' mode (by isolating
the air supply) during plant operation. This action assures
that it will not block flow during Safety Injection.

The inadvertent closing of any one of the Safety Injection

“bottle isolation valves in conjunction with a LOCA has not
been analyzed. To provide assurance that this will not occur,
‘these valves are electrically locked open by a key switch in
the control room. In addition, prior to.critical the valves.
are checked open, and then the 480 volt breakers are opened.
Thus, a failure of a breaker and a sw1tch are requxred for any
of the valves to close.

. Insuring both HPSI pumps are inoperable when the PCS temperature
< 230°F or the shutdown cooling isolation valves are open
eliminates PCS mass additions due to inadvertent HPSI pump starts.
‘Both HPSI pumps starting in conjunction with a charging/letdown
imbalance may cause 10CFR50 Appendix G limits to be exceeded’
when the PCS temperature is < 230°F. When the PCS temperature
is > 430°F, the pressurizer safety valves ensure that the PCS
pressure will not exceed 10CFR50 Appendix G,dibidsamsiverr-ore—ovr

SaLh RSl iRttt lititint e

. The requirement to have both HPSI.trains .erable above 3 3°F
provides added assurance that the effects of a LOCA occuring
under LTOP conditions would be mitigated. If a LOCA occurs when
the primary system temperature is less. than or equal to 325°F, -
‘the pressure would drop to the level whete low pressure safety
1nJect1on can prevent core damage.

HPSI pump testing with che HPSI pump manual discharge valve
closed is permitted since the closed valve eliminates the ,
possibility of pump testxng bexng the cause of a mass add1t1on
77 - - .-to.the PCS. -

References o ‘ o ST R I PO

(1) FSAR, Section 9.10.3;.
(2) FSAR, Section 6.1,

ndment No. 21, $1, 161, 117,

TSP0889-0101~NLO4.
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4.0.2

401

4.1.1

TSP1188-0210A-RI04 .

" SURVET LLANCE RECUTREMENIS

Surveillance rtequirements shall be applicable during the T e L
reactor operating conditions: associated with individual
Limteing Conditiong for Operation ““1333>°th°fV136 stated in

an {ndividual surveillance requiremenc

Cnless otherwise specified, each surveillance requirement
shall be performed within the specified time interval with

a. A maximum allowable extension not to exceed 252 of the
surveillance incorval. and

. b. A total maximum combined incarval time for any chree '

consecutive surveillance intervals not to exceed
3.25 times the specified surveillanco interval.

INSTRUHENTATION AND CONTROL

' licabilit

Applies to the reactor protoccivo sys:em and ochor cri:ical
instrumentation and con:rols. - _ i

>Objoctivo

" To specify the minimum frequency and type of surveillance to
. be applied to critical plant instrumentation and controls.

‘Specifications

Calibretion. testing, and checking of instrument chamnols.‘
reackor protective cystem and engincored safeguai‘isuystem logic

. channels and miscellanecus instrument systems and controls shall ;f' | f
: bo performed as specified in 4.1, 1 and in Tabloa 4.1.1 co 4.1.3. K

Overprooauro Protection Syatema :

a.. Each PORV ohall bo damonaCracod operable by°

1. Porformanco of a channel £unctiona1 test on the ponv
actuation channel, but excluding valve operation, within
31 days prior to entering & condition in which the PORV
is required operable and at least once per 31 days
thereafter whan :ho PORV ia roquirad operabla. :
2. Performance of a channel calibration on the PORV. —~ ~ -~ .-
actuation channel at least once per 18 months. T . Co

>'3. Verifying the PORV isolation valve iavopon at least
. once per 72 hours vhen the PORV is baing uaod for
overpressure protection.

4, Teoting in accordance with the inaorvieo inspection
requirements for ASME Section XI, Section IWV
Category C valves. o

L asl ' ' Amendment No 39, 51
o September 10, 1979
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b. The PCS vent(s) shall be verifidd tobe open-at l—eas-t.:»oncem,.w.

i per 12 hours when che vent(s) is beiﬂs used for overprassure - T ————

protection except when the vent pathway is provided wich a
valve which is locked, seaied, or otherwise secured in the
open position, then verify chese valves open at least once

per 3l days.

¢. When both open PORV pddet valves ars used as an'altetnative
to venting the PCS, then verify both PORV ailes valves and
both PORV block valves are open a; least once per 7 days. ‘

_ Basis

Failures such as blownhinstrumln:'fuscs} defactive indicacors,

‘and faulted amplifiers which result inm "upscale” or "downscale"
" {ndication can be easily recognized by simple observation of

the functioning of an instrument or system. Furthermore, such
failures are, in many cases, revealed by alarm or annunciator
action and a check supplements this type of built-in
surveillance. . .

Based on experience in operation of both conventional and iy
nuclear plant systems when the plant is in operation,-a checking
frequency of once-per-shift is deemed adequate for reactor and
steam system instrumentation. Calibrations are performed to

insure the presentation and acquisition of accurate information.

The power range safntylchannolo and AT pév@t channclc<aicﬂ

" are calibrated daily against a heat balance standard to account for

errors induced by changing rod patterns and core physics parameters.

Other channels are subject only to the "drift" errors induced

within the instrumentation itself and, consequently, can

' tolerate longer intervals betveen calibration. Process system
instrumentation errors induced by drift can be expected to

remain within acceptable tolerances 1if recalibration is
performed at each refueling shutdown intorval.»

'Substantial calibration shifts wvithin a channel (essentially a

channel failure) will be revealed during routine checking and

" . testing procedures. Thus, minimum calibration frequencies of

one-per-day for the power range safety channels, and once each

- .refusling shutdown for the process system channels, are considered

adequate. -

The ainizum testing froquoncy'fbt those instrument channels

° conmeacted to the reactor protective system is bacodson an

estimated average unsafe failure rate of 1.14 x 10~ fa11ur§/hour~
per channel. This estimation is based oun limited operating

" experience at conventional and nuclear plants. An "unsafe failure"

is defined as one vhich negates channel operability and which, due
to its nature, is revealed only vhen the channel is tested or
attempts to respond to a bonafide signal. ' '

4=2 : . -
‘ Amendment No. IS, 5I, 117, 118
November 13, 1988
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"SAFETY INJECTION-AND _CONTAINHENT SPR.AY SYb;u—...

. gglxcabxlxcz , - ’ —

'Applxcn to the safety Lnjeccxon system, the containment spray

system, chemical 1n)eccxon system and the containment coolxng
system tesCs.

Objective

To verify that the subject syscems will respond promptly and

4.6.1

M ‘.6.;

TSP1187-0218-NL04 R

be At leas

perform their intended functions, if required.

'Sgecifications
Safety Injection System

a. System tests shall be performed at each reactor refueling
interval. A test safcty injection signal will be applied
to initiace operation of the system. The safety injection
and shutdown cooling systea pump motors may be de-energized

- for chis test.. The system vill be considered satisfactory -

if control board indication and visual observations indicate .
that all coaponents have received the safety injection .
signal in che proper sequence and timing (ie, the appropriate : -
puzp breakers shall have opened and closed, and all valvcs '
shall have coaplctcd their trav.l).

b. Both high pressure saic:y xn;oc:xon pumps, P-66A and P-668
shall be demonstrated inoperable at least once per r 12 hours
vhenever the temperature of one or more of the PCS cold
le;s is < de0°p unloau the reactor head is rcnovcd.

-~ N~

Con:aznment S ra Shstem. pi . -

a. Sy.tcl cest Ahall be pcrfornod at each reactor rcfu.l;ng

tesct shall be performed with the isolation .

e spray supply lines at the containment blocked
potation of the system is initiated by trxppzng

" actuation instrumentation.

interval.
-valves in

closed.

the no

cvory !ivc\ycars the spray noszlcs nhall bo
v.r;f'od to be open.

_eo ' The/test will be considered satisfactory if visual

. ohdervations indicate nll conponcn:a havo opotn:cd -
‘gheisfactorily. = = - . o

, a,;,'o[ sActelown W/45¢' volvaa /Y 0”,30'{ ond 3
‘/*/l,'jithﬁs-czag_ q>1?-‘71A. ,. : ' o ;> ;

—

4-39 S
November 14, 1988 ' B



| SAFETY INJECTION AND CONTAINMENT SPRAY S

Pﬁdgs

a. The safety injection pumps, shutdown cooling pumps, and
containment spray pumps shall be started at intervals not
to exceed three months. Alternate manual starting between
control room console and the local breaker shall be
practiced in the test program.

b. Acceptable levels of performance shall be that the pumps
start, reach their raced shutoff heads at ninioum ) : 4
recirculation flow, and operate for at least fifteen - -
minutes.

Valves
Deleted

Containment Air Cooling System

: a. Emergency mode automatic vaivc and fan operation hill be - EIRS
checkad for operability during each refueling shutdowm. E

'b. Each fan and valve required to function during accident R
" conditions will be oxorcxscd at intervals not to. oxcccd
thrcc oonths.

Basis

" The safc:y injnction ‘systems and the conta;nﬁnnc ipray systea are
principe’ plant. sai.ty features that are rormally xnopcra:zvn
during reactor opltatxon. .

B Canplct. systemss tests cannot bc potfornnd uhcn the reactor is n
operating because a safety injection signal causes containment
isolation and a containment spray systes test requires the
systea to be temporarily disabled. The method of assuring
operability of these systems is ctherefore to combine systeas
tests to be performed during annual plant shutdowms, with more
- frequent compoanent tasts, Hhxch can be poriornnd durxn;
- resactor operation.

- rh..anaualrgyntelo tests dcnnnnt:ncc proper automatic operation

" of the: c.foty tnjcctxon and containment spray systems. A test
signal is applied to initiate automatic action and verification. . .
made that the components receive the safety xnjec:xon in the
proper sequence. The test demonstrates the operation of the
valves, pump circuit breakers, and automatic circuitry. (1, 2)

4-40
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W 4.6 SAFETY , ' : SPRAY SYSTEMS TESTS (Continued)
ST — ] ‘ ’ :
‘ ¢ v E Basis  TLTirmevieswr— —— . /
During reactor operation, the xnstrumencacxon wh;zﬁ'xs depended ————————______
" S on to initiate safety injection and containment spray is

generally checked daily and the initiating circuits are tested
‘monthly. In addition, the active componeants (pumps and valves)
are to be tested every three months to check the operation of
the starting circuits and to verify that the pumps are in
sacibfactory running order. The test interval of three months
is based on the judgment that more frequent testing would not
significantly increase the reliability (ie, the probability
that the component would operate when required), yet more
frequent test would result in increased wear over a long period
of time. Verification that the spray piping and nozzles are
open will be made xnxtxally by a smoke test or other suitably
sensitive method, and at least every five years thereafter.
Since the material is all stainless steel, normally in a dry
condition, and with no plugging mechanisa available, the retest
every five years is considered to be more than adequate.

Other systems that are also important to the emergency cooling
function are the SI tanks, the component cooling system, the
service water system and the containment air coolers. The SI
tanks are a passive safety feacture.. In accordance with the

- gpecifications, the water volume and pressure in the SI tanks
are checked pérzodxcally. The other systems mentioned operate
when the reactor is in operation and by these means are

continuously monitored for satisfactory performance.

N

. References - N . o .

(1) FSAB, Section 6.1.3.
(2) FSAR, Section 6.2.3.

' | | | | Amendment No. 117
‘ . : . ' November 14, 1988
TSP1187-0218-NL04 NS | .

-



Sy e
1p!
.~ A ) :
\
R

* 4.6 SAFETY INJECTION AND CONTAINMENT SPRAY SYSTEMS TESTS (Confinued)'

N Basis (continued)

— —— e »

During reactor operation, the instrumentation “which 1s depended‘~~_~—~m——‘--~»r
on to initiate safety injection and containment spray is ‘
generally checked daily and the initiating circuits are tested
monthly. In addition, the active components. (pumps and valves)
are to be tested every three months to check the operation of
the starting circuits and to verify that the pumps are in
satisfactory running order. The test interval of three months
is based on the judgment that more frequent testing would not
significantly increase the reliability (ie, the probability
that the component would operate when required), yet more
frequent test would result in increased wear over a long period
of time. Verification that the spray piping and nozzles are
open will be made initially by a smoke test or other suitably
sensitive method, and at least every five years thereafter.
Since the material is all stainless steel, normally in a dry
condition, and with no plugging mechanism available, the retest
every five years is considered to be more than adequate.

Other systems that are also important to the emergency cooling -
function are the SI tanks, the component cooling system, -the
service water system and the containment air coolers. The SI

. tanks are a passive safety feature. In accordance with the
specifications, the water volume and pressure in the SI tanks
are checked periodically. The other systems mentioned operate
when the reactor is in operation and by these means are
continuously monitored for satisfactory performance.

With the reactor vessel head installed when the PCS cold leg
temperature is less than 230°F, or if the shutdown cooling
system isolation valves MO-3015 and MO-3016 are open, the start:
of one HPSI pump could cause the Appendix G or the shutdown
cooling system pressure limits to be exceeded' therefore, both
pumps are rendered inoperable.

.\\\\\\

References

(1) FSAR, Section 6.1.3.
(2) FSAR, Section 6.2.3.
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