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.REACTIVITY CONTROL SYSTEMS
3/4.1.2 BORATION SYSTEMS
FLOW PATH - SHUTDOWN

LIMITING CONOITION FOR OPERATION

3.1.2.1 As a minimum, one of the following boron injection flow paths shall
be QPERABLE and capable of being powerad from an OPERABLE emergency power
saurca:

a. A flow path from the boric acid tank via either a boric acid transfar
pump or a gravity feed connection and a charging/safety injection
pump to the Reactor Coalant System if the Boric—acid tank in Speci-
fication 3.1.2.5a. or 3.1.2.6a. is QPERABLE, or

b. The flow path from the refueling water storage tank via a charging/
safety injection pump to the Reactor Caolant System if the refueling
water starage tank in Specification.3.1.2.Sb. or 3.1.2.6b. is
OPERABLE. .

APPLICABILITY: MODES 4%, 5%, and 6*.

ACTION:

With none of the above flow paths OPERABLE or capable of being powerad from an
OPERABLE emergency power source, suspend all operations invelving CORE
ALTERATIONS or positive reactivity changes. )

SURVEILLANCE REQUIREMENTS

4.1.2.1 At least one of the above required flow paths shall be demonstrated
QPERABLE:

a. At least once per 7 days by verifying that the temperature of the
flow path between the boric acid tank and the charging/safety injec~
tion pump suction header is greater than or equal to 65°F when a
flow path from the boric acid tank is used, and

b. At least once per 31 days by verifying that each valve (manual,
power-cperated, or automatic) in the flow path that is not Tocked,
sealed, or otherwise secured in position, is in its correct
position.

*

*A maximum of one charging/safaty injection pump shall be OPERABLE whenever
the temperature of one or more of the RCS cold legs is lass than or equal
£0,33%°F and the reactor vessel head is in place. I

SHEARON HARRIS = UNIT 1 3/4 1-7
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMP - SHUTDOWN

LIMITING CONOITION FOR OPERATION

3.1.2.3 One charging/safety injection pump in the boran injection flow path
required by Specification 3.1.2.1 shall be OPERABLE and capable of being
powered from an QPERABLE emergency power source.

APPLICABILITY: MODES 4%, 5*#, and 6*#.

ACTTION:

With no charging/safety injection pump OPERABLE or éapabie of being powered
from an OPERABLE emergency power source, suspend all operations invalving CORE
ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.1.2.3.1 The above required charging/safety injection pump shall be demon-
stratad QPERABLE by verifying, on recirculation flow or in service supplying
flow to the reactor caclant system and reactor coclant pump seals, that a
differential pressure across the pump of greater than or equal to 2446 psid is
developed when tasted pursuant ts Specification 4.0.5. -

4.1.2.3.2 All charging/safety injection pumps, excluding the above required
OPERABLE pump, shall be demonstratad inoperable®™™ at—tesst—oncep days,
i by verifying that he-‘motor

ad_in_the open position/~/irjor 7 the temperature
of one or more of the ACS cold leqs decreasing pelow 325°F and at least
once per 31 days ‘lﬁereaf'ler, except whep the reactor yessel pead is removed.

%A maximum of ane charging/safety %njcction pump shall be OPERABLE whenever
the temperature of one or more of the RCS cold 'legs is less than or equal
totisiég and the reactor vessal head is in place.

*xAn Thdperable pump may be energized for testing provided the discharge of
the pump has been isolated from the RCS by a closed 1solat19n valve with
power removed from the valve operator or by a manual isolation valve secured
in'the cldsed position. . .

#For pericds of no more than 1 hour,gwhen swapping pumps, it is permitted
thatpthere be no QOPERABLE charging/safaty injection pump. No CORE ALTERATIONS
or positive reactivity changes are permitted during this time. :
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REACTOR COOLANT SYSTEM
HOT SHUTDOWN

LIMITING CONOITION FOR OPERATION

3.4.1.3 At least two of the laoops listad belév shall be OPERABLE and at least
one of these loops shall be in operation:*

4

a. Reactor Coolant Loop A and its associated steam generator and
reactor coslant pump,**

B: Reactor Coolant Loop B and its associated steam generator and
reactor coslant pump,**

c. Reactar Coolant Loop C and its assecciated steam generator and
reactor coolant pump,**

d. RHR Loop [A], or

e. RHR Loop [B].
APPLICABIL;TY: MOOE 4.
ACTION:

a. With less than the above required Toops QPERABLE, immediately

. - {nitiate corractive action to return the required loops to OPERABLE
status as soon as possible; if the remaining OPERABLE leop is an RHR.
Toop, be in COLO SHUTDOWN within 24 hours.

b. With no loop in operation, susperid all operations invalving a reduc=
tion in boron concentration of the Reactor Coolant System and
imnediately initiate corrective action to return the required lcop
to operation. .

*A11 reactor coolant pumps and RHR pumps may be deenergized for up to 1 hour
provided: (1) no operations are permitted that would cause dilution of the
Reactor Coolant System boraon concantration, and (2) core ocutlet temperature
is maintained at least 10°F below saturation temperature.

x%xA peactor coolant pump shall not be started with one or more of t Reactor
Coolant System cold leg temperaturas less than or equal to%3e °F unless° lgEEi |
the secondary watar temperature of each steam generator 1S less than 50°F
above each of the Reactor Coalant System cold leg temperatures.

SHEARON HARRIS = UNIT 1 3/4 4-4



REACTOR COOLANT SYSTEM

COLD SHUTDOWN - LOOPS FILLED

LIMITING CONDITION FOR OPERATION

3.4.1.4.1. At least ane residual ﬁeat removal (RHR) loop shall be OPERABLE and
in operation®, and either:

a. One additional RHR loop shall be QPERABLE**, or

b. The narrow range secondary sida watar lavel of at least two steam
generators shall be greater than 10%.

APPLICABILITY: MODE S with reactor coolant laops filled***,
ACTION:

- a. With one of the RHR loops inoparable and"with lass than the required
steam generator water level, immadiately initiate corrective action
to return the inoperable RHR loop to OPERABLE status or restore the
required steam generator water level as soon as possible.

b. With no RHR loop in operation, suspand all operations involving a -
reduction in boron concentration of the Reactor Ccolant System and
immediately initiate corrective action to return tha required RHR
loop to aperation.

L]

SURVEILLANCE REQUIREMENTS

4.4.1.4.1.1 The narrow range secondary side water luvel of at least two steam
generators when required shall be detarmined to be within 1imits at least once
per 12 hours.

4.4.1,4.1.2 At least one RHR loop shall be determined to be in operation and
circulating resactor coolant at least once per 12 hours.

*The RHR pump may be deenergized for up to 1 hour provided: (1) no opera-
tions are permittad that would cause dilution of the Reactor Coolant System
boron concentration, and (2) core cutlet temperature is maintained at least
10°F below saturation temperature.

*%0ne RHR loop may be inoperable for up to 2 hours for surveillance testing
provided the other RHR loop is OPERABLE and in operation.

xxxp paactor coolant pump shall not be started with one or mor the Reactor
Coolant System cold leg tamperatures less than or equal to F un ess
the secondary water temperature of each steam generator 1S less than 50°F
above each of the Reactor Coclant System cold leg temperatures.

SHEARON HARRIS = UNIT 1 3/4 4-6



REACTOR COOLANT SYSTEM

3/4.4.4 RELIEF VALVES

LIMITING CONDITION FOR GPERATION

3.4.4 A1l power-operated relief valves (PORVs) and their associated black
valves shall be OPERABLE.

APPLICABILITY: MOOES 1, 2, 3, and 4*

ACTION:

a.

d.

e.

f.

With one or more PORV(s) inoperable, because of excessive seat
leakage, within 1 hour either restore the PORV(s) to QPERABLE status
ar closa the associated block valve(s); otherwise, be in at laast
HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours. .

With ocne PORV inaoperable as a result of causes other than excessive
seat leakage, within 1 hour either rastore the PORV to OPERABLE status
or close the associated bleck valve and remove power from the block
valve, , i

with two PORVs inoperable due to causes other than excassive seat
leakage, within 1 hour either rastore the PORV(s) to OPERABLE status
or close the associatad block valve(s) and remove power from the
block valve(s); restors the PORV to OPERABLE status within the fol-
Towing 72 hours or be in HOT STANDBY within the next 6 hours and in
COLD SHUTDOWN within the fallowing 30 hours.

with al1 three PORVs {noperable due to causes other than excassive
seat leakage, within 1 hour either restore the PORV(s) to OPERABLE
status or close their associatad block valve(s) and remove power,
from the block valve(s) and be in HOT STANDBY within the next

6 hours and COLD SHUTDOWN within the following 30 haurs. :

With one or more block valve(s) inoperable, within 1 hour:

(1) restors the block valve(s) to OPERABLE status, or closa the
block valve(s) and remove power from the block valve(s), or close
the PORV and remove power from its assaciated solencid valve; and
(2) apply the ACTION b., c. or d. above, as appropriate, for the
isolatad PORV(s).

The provisions.of Specification 3.0.4 are not applicable.

% MODE 4 when the temperaturs of all RCS cold legs is greater than 335°F.

4
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REACTOR COOLANT SYSTEM

3/4.4.9 PRESSURE/TEMPERATURE LIMITS
REACTOR COOLANT SYSTEM '

LIMITING CONDITION FOR-OPERATION

3.4.9.1 The Reactor Coolant System (except the prassurizar) temperature and
pressure shall be limited in accordance with the limit 1ines shown an Figures

3.4-2 and 3.4-~3 during heatup, cocldown, emidigatHwn, and inservice leak and
hydrostatic testing with:

a. A maximum heatup of 100°F in any l-hour pericd,

b. A maximum cooldown .of 100°F in any l-hour period, and

c. A maximum temperature change of less than or equal to lofF in any
1-hour period during inservice hydrostatic and leak testing operations
above the heatup and cooldown limit curves..

APPLICABILITY: MODES 1, 2, and 3.

ACTION:

}

: d femperature limit lines shown on
i ;)f;{' ;eésfff% ;ﬁfz: 3.4'3Pw:?‘c exceeded,
With any of the above limits exceeded, [restore the temperature and/or pressure
to within the limit within 30 minutas;Yperform an engineering evaluation to
determine the.eaffects of the out-of-limit condition on the structural integrity
of the Reactor Coolant System; determine that the Reactor Coolant §ys§en remains
accaptable for continued operation or be in at least HOT STANOBY ‘within the

next 6 hours and reduca the RCS T, . and pressure to less than 200°F and

500 psig, respectively, within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.9.1 The Reactor Coolant System temperature and prassure shall be
determinad to be within the limits at least onca per 30 minutes during system
heatup, cooldown, and inservice leak andAhydrostatic tasting operations.

SHEARON HARRIS = UNIT 1 3/4 4-33
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REACTOR COOLANT SYSTEM

REACTOR COOLANT SYSTeM

LIMITING CONDITION FOR OPERATION

3.4.9.2 The Reactor Coolant System (except the pressurizer) temperature and
pressure shall be limited in accordance with the limit lines shown on Figures
3.4-2 and 3.4-3 during heatup, cooldown, emitieadddy, and inservice leak and |
hydrostatic testing with:

a. A maximum heatup rate as shown on Table 4.4-6.
b. A maximum cooldown rate as shown on Table 4.4-6.

c. A maximum temperature change of less than or equal to 10°F in any
1-hour period during inservice hydrostatic and leak testing opera-
tions above the heatup and cooldown limit curves.

APPLICABILITY: MOOES 4, 5, and 6 with reactor vessel head on.

ACLLIUNG # eroture limit lines shown on
ACTION: i %%gﬁ?ﬁs“é‘?"‘z“ﬂa‘?:f-s Iy

With | any of the above limits exceeded,[restore the temperature and/or pressure

to within the 1imit within 30 m1nutes, perform an engineering evaluation to I
detarmine the effects of the out-of-1imit condition on the structural integrity

of the Reactor Coolant System; determine that the Reactor Coolant System remains
acceptable for continued operation or maintain the RCS T and pressure at less
than 200°F and 500 psig, respectivety. avg

SURVEILLANCE REQUIREMENTS

4.4,9.2.1 The Reactor Coolant System temperaturs and .pressure shall be
determined to be within the 1imits at least once per 30 minutes during system
heatup, cooldown, and inservice leak and hydrostatic testing operations.

4.4.9.2.2 0g1eted.

SHEARON HARRIS = UNIT 1 3/4 4-34
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REACTOR COOLANT SYSTEM

COOLDOWN LIMITATIONS
APPLICABLE UP TO 3 EFPY
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TABLE 4.4-6

. . MAXIMUM COOLDOWN AND HEATUP RATES .
FOR "MOBES @, 5. AND & (Wtit REACIOR VEssch HEAD ON)

COOLOGWN RATES

TEMPERATURE®  COOLDOWN IN ANY 1 HOUR PERIGOC*¥
50°F

TEMPERATURS®  HEATUP IN ANY 1 HOUR PSRI00 ( ¥#

< 1a89r (1353 10°F

(35155 W 385-3549F GDWCF -
50 350°F 50°F
f200)

155200°F

E* eradure used should be based on [owes? ACS cold leq value except when
) :eom RGP is in opem-h'on; then use an operaﬂ@ RHR ~“pheat ekcﬁa.njar‘
outlet femperature,

*Temperature range used should ba based on the Towest RCS cald leg value.
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REACTOR COOLANT SYSTEM

OVERPRESSURE PROTECTION SYSTEMS

LIMITING CONDITION FOR OPERATION

3.4.9.4 At least one of the following Qverprassure Protection Systems shall
be OPERABLE:

-2,  Two power~operated relief valves (PORVs) with setpoints which do not
exceed the limits astablished in Figure 3.4-4, or

b. The Reactor Coolant Systam (RCS) depressurized with an RCS vent of
greatar than or equal to 2.9 square inches.

APPLICABILITY: MOODE 4 when the temperature of any RCS cold leg is less than

or equal to %f%f;. MODE 5 and MODE 6 with the reactor vassel head on. l
ACTION:

3. With one PORY inoperable, restare the inoperable PORV to OPERABLE
status within 7 days ar depressurize and vent the RCS through at
least a 2.9 square inch vent within the next 8 hours.

b. With both PORVs inoperable, depressurize and vent the RCS through at
Teast a 2.9 square inch vent within 8 hours.

¢. In the event either the PORVs or the RCS vent(s) are used to mitigate
an RCS pressure transient, a Special Report shall be prepared and
submitted to the Commission pursuant to Specification 6.9.2 within
30 days. The report shall describe the circumstancas initiatfqg the
transient, the effact of the PORVs or RCS vent(s) on the transient,
and any corrective action necassary to pravent recurrence.

d. The provisions of Specification 3.0.4 are not applicabla.

SURVEILLANCE REQUIREMENTS

4,4.9.4.1 Each PORV shall be demonstrated QPERABLE by:

a. Performance of an ANALOG CHANNEL OPERATIONAL' TEST on the PORV actua-
tion 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 thereaftar when the PORV is required OPERABLE;

b. Performance of°a CHANNEL CALIBRATION on the PORV actuation channel
at least once per 18 months; and

c. Verifying the PORV isaclation valve is cpen at least once per 72 hours
when the PQRV is being usad for overprassure protection.

SHEARON HARRIS = UNIT 1 3/4 4-40






PORV SETPOINTS (PSIG)
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EMERGENCY CORE ‘COOLING SYSTEMS

3/4.5.3 ECCS SUBSYSTEMS - Tavg LESS THAN 350°F

LIMITING CONODITION FGR QPERATION

3.5.3 As a minimum, one ECCS subsystem comprised of the following shall be

OPERABLE:
a.
b.
c.

d.

One OPERABLE charging/safety injaction pump,®

One OPERABLE RHR heat exchanger,

One QPERABLE RHR pump, and

An OPERABLE flow path capable of taking suction from the refueling
water starage tank upon being manually realigned and transferring
suction to the containment sump during the racirculation phase of
gperation. )

APPLICABILITY: MOOE 4.

ACTION:

a.

with no ECCS subsystem OPERABLE because of the inoperability of
either the charging/safety injection pump or the flow path from the
refueling water storage tank, restore at least one ECCS subsystem to
OPERABLE status within 1 hour or be in COLD SHUTDOWN within the next
24 hours. ] .

With no ECCS subsystem QPERABLE bacause of.the incperability of

' eithar the residual heat removal heat exchanger or RHR pump, restore

at least one ECCS subsystem to OPERABLE status or maintain the Reacs
tor Coolant System Tav less than 350°F by use of altarnate heat
removal mathods. ag :

In the event the ECCS is actuated and injects water into the Reactor
Coolant System, a Special Report shall be prepared and submitted to
the Commission pursuant to Specification 6.9.2 within 90 days describ-
ing the circumstances of the actuation and the total accumulated
actuation cycles to date. The current value of the usage factor for
each affacted Safety Injection nozzle shall be provided in this
Special Report whenever its value exceeds G.70.

£

%A maximum of one charging/safety injection pump shall be OPERABLE whenever the . 1
temperature of one or more of the RCS cold legs is lass than or equal to |

F.

SHEARON HARRIS - UNIT 1 3/4 5-7
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EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS

4.5.3.1 The ECCS subsystem shall be demonstrated OPERABLE per the applicable -
requirements of Spegification 4.5.2.

4 De’e'l'ed)

4.5.3.2

SHEARON HARRIS = UNIT 1 3/4 5-8
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REACTIVITY CONTROL SYSTEMS

BASES

BORATION SYSTEMS (Continued)

 condition of the reactor and the additional restrictions prohibiting CORE i
ALTERATIONS and positive reactivity changes in the event the single boron |
injection flow path becomes inoperable.

The limitation for a maximum of one charging/safety injection pump (CSIP) to be
OPERABLE and the Surveillance Requirement to verify all CSIPs except the
required OPERABLE pump to be inoperable below 23S°F provides assurance that a
mass addition pressure transient can be relieved|by the operation'of a single l
gORV.

The boron' capability required .below 200°F is sufficient to provide the

required SHUTDOWN MARGIN as defined by Specification 3/4.1.1.2 after xenon
decay and cocldown from 200°F to 140°F. This condition requires either

7100 gallons of 7000 ppm borated water be maintained in the boric acid storage
tanks or 106,000 gallons of 2000-2200 ppm borated water be maintained in the
RWST.

The gallons ziven above are the amounts that need to be maintained in the tank
in the various circumstances. To get the specified value, each value had added
to it an allowance for the unusable volume of water in the tank, allowances for
other identified needs, and an allowance for possible instrument error. In
addition, for human factors purposes, the percent indicated levels were then
raised to either the next whole percent or the next even percent and the gallon
figures rounded off. This makes the LCO values conservative to the analyzed
values. The specified percent level and gallons differ by less than 0.3%.

The limits on contained water:volume and boron concentration of the RWST also
ensure a pH value of between 8.5 and 11.0 for the solution recirculated within
containment after a LOCA. This pH band minimizes the evolution of iodine and
minimizes the effect of chloride and caustic stress corrosion on mechanical
systems and components.

The BAT minimum temperature of 65°F ensures that boron solubility is maintained
for concentrations of ac least the 7750 ppm limit. The RWST minimum temperature
is consistent with the STS value and is based upon other considerations since
solubility is not an issue at the specified concentration levels. The RWST
high temperature was selected to be consistent with analytical assumptions for
containment heat load. ’

The OPERABILITY of one Boron Injection System during REFUELING ensures that
.this system is available for reactivity contfol while in MODE 6.

3/4.1.3 MOVABLE CONTROL ASSEMBLIES 7 A
|
|

The specifications of this section ensure that: (1) acceptable power distri-
bution limits are maintained, (2) the minimum SHUTDOWN MARCIN is maintained,
and (3) the potential effects of rod misalignment on associated accident
analyses are limited. OPERABILITY of the control rod position indicators is
required to determine control rod positions and thereby ensure compliance with
the control rod alignment and insertion limits. :

SHEARON HARRIS - UNIT 1 B 1/4 1-3 Amendment No. 7
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. 3/4.4 REACTOR COOLANT SYSTEM - “

. BASES

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

The plant is designed to operate with all reactor coolant loops in operation
and maintain ONBR abave 1.30 during all normal operations and anticipated tran-
sients. In MODES 1 and 2 with one reactor coslant loop not in operation this
specification requires that the plant be in at least HOT STANDBY within 6 hours. -

In MODE.3, two reactor coolant loops provide sufficient heat removal capability
for removing core decay heat even in the aevent of a bank withdrawal accident;
however, a single reactor coolant leop provides sufficient heat removal capacity
if a bank withdrawal accident can be pravented, i.e.; by opening the Reactor
Trip System breakers. Single failure considerations require that two loops be
OPERABLE at all times. ‘

In MODE 4, and in MODE 5 with reactor coolant loops filled, a single reactor
coolant loop or RHR laop provides sufficient heat removal capability for remov-
ing decay heat; but single failure considerations require that at least two
loops (either RHR or RCS) be QPERABLE.

In MODE S with reactor coclant loops not filled, a single RHR laop provides
sufficient heat removal capability far removing decay heat; but single failure
considerations, and the unavailability of the steam generators as a heat remov-
ing component, require that at least two RHR laoops be OPERABLE.

The operation of one reactor coolant pump (RCP) or one RHR pump provides ade-
quate flow to ensure mixing, prevent stratification .and produce gradual re-
activity changes during boron concentration reductions in the Reactor Coolant
System. The reactivity change rata associated with boron reduction will, there-
fore, be within the capability of operator recognition and control.

The restrictions-on starting an RCP with one or more RCS cold Tegs less than or
(:::j?ﬁﬁiT?ﬁ?ﬁasPF are provided to prevent RCS pressure transients, caused by

energy additions from the Secondary Coolant System, which could exceed the

Timits of Appendix G to 10 CFR Part 50. The RCS will be protected against over=

pressure transients and will not exceed the limits of Appendix G by restricting

starting of the RCPs to when the secondary watar temperature of each steam

generator is less than S0°F above each of the RCS cold leg temperatures.

3/4.4.2 SAFETY VALVES

The pressurizer Code safaty valves operate to prevent the RCS from being pres-

. surized above its Safaty Limit of 2735 psig. Each safety valve is designed to
ralieve 380,000 1bs per hour of saturated steam at the va]vg Setpaoint. ' The
-ralief capacity of a single safety valve is adequata to relieve any overpressure
condition which could occur during shutdown. In the event that no safety valves
are OPERABLE, an operating RHR loop, connectad to the RCS, provides overpressure
reliaf capability and will pravent RCS overpressurization. In addition, the
Overpressure Protaction System provides a diverse means of protection against
RCS overprassurization at low tamperatures.

SHEARON HARRIS - UNIT 1 . B 3/4 4-1



goo'

4
t
£
*

-y

I

¥

*
W h

3
<t
s

[N




BASES

SPECIFIC ACTIVITY (Continued)

distinction between the radionuclides above and below a haif-life of 15 minutes.
For these reasons the radionuclides that are excluded from consideration are '
expected ta decay ts very low lavels before they could be transportad from the
reactor coslant to the SITE BOUNDARY under any.accident condition.

Based upon the above considerations for excluding cartain radfonuclides from
the sample analysis, the allowable time of 2 hours between sample taking and
completing the initial analysis is based upon a typical time necessary to per-
form the sampling, transport the sample, and perform the analysis of about

90 minutes. After 90 minutas, the gross count should be made in a reproducible
gecmetry of sample and countar having reproducible beta or gamma self-shielding
properties. The counter should be reset to a raproducible efficiency versus
energy. It is not necessary to identify specific nuclides. The radicchemical
determination of nuclides should be based on multiple counting of the sample
within typical counting basis follewing sampling of less than 1 hour, about 2
hours, about 1 day, about 1 week, and abaout 1 month.

avg to less than 500°F pravents the release of activity should a steam

generator tube rupture occur, since the saturation pressure of the reactor cool-
ant is below the 1ift prassure of the atmospheric steam relief valves. The
Surveillance Requirements provide adequats assuranca that excessive specific
activity levels in the reactor coolant will be detected in sufficient time to
take carrective action. A reduction in frequency of isotopic analyses following
power changes may be permissible if justified by the data cbtained.

3/4.4.9 PRESSURE/TEMPERATURE LIMITS

Reducing T

The tamparature and prassure changes during heatup and/cooldown are limited to
be consistant with the rsquirements given in the ASME (Bafler and Pressurs Vessel
Code, Section III, Appendix G, and 10 CFR S50 Appendix G 10 CFR 50, Appendix G
also addresses the metal temperaturs of the closure head flange and vessel
flange regions. The minimum metal temperature of the closure flange region
should be at least 120°F higher than the limiting RT NOT for these regions when
the prassure exceeds 20% (621 psig for Westinghouse plants) of the presaervice
hydrostatic tast pressure. For Shearon Harris Unit 1, the minimum temperature
of the closurs flange and vessel flange ragions is 120°F baecause the limiting
RT NOT is Q°F (see Table 8 3/4 4~1). The Shearsn Harris Unit 1 cooldown and
heatup limitations shown in Figures 3.4-2 and 3.4-3 and Table 4.4-6 are not
{mpacted by the 120°F limit. -

1. The reactor coclant temperature and pressure and system cooldowq and
heatup rates (with the exception of the prassurizer) shall be limited
in accordance with Figuras 3.4-2 and 3.4-3 and Table 4.4~6 for the
sarvica period specified thereon:

a. Allowable combinations of pressure and temperature for spec1fig

temperature change rates ars below and to the right of the limit

. 1ines shown. Limit lines for cooldown rates between those pre~
sented may be obtained by intarpolation; and

SHEARON HARRIS - UNIT 1 . 8 3/4 4-6






» REACTOR COOLANT SYSTEM

8ASES

PRESSURE/TEMPERATURE LIMITS (Continued)

b. Figures 3.4-2 and 3.4-3 define limits to assure prevention of
non-ductile failure only. . For normal operation, ather inherent
plant characteristics, e.g., pump heat addition and prassurizer
heater capacity, may limit the heatup and cooldewn ratas that
can be achieved over cartain prassure-temperature ranges.

2. These 1imit lines shall be calculated periodically using methods pro-
vided below,

3. The secondary side of the steam generator must not-be pressurized
‘ 333;e 200 psig if the temperature of the .steam generator is below
{ »

- 4. The pressurizar heatup and cooldown ratas shall not exceed 100°F/h
~and 200°F/h, respectively. The spray shall'net be usad if the taem-
perature differenca between the prassurizer and the spray fluid is
greater than 625°F, and

5. System praservice hydrotasts and insarvice leak and hydrotests shall
be performed at pressures in accordance with the requirements of ASME
Boiler and Prassure Vessel Cade, Section XI.

The fracture toughness testing of the ferritic materials in the reactor vessal
was performed in accordance with the 1971 Winter Addenda to Section III of the
ASME Boiler and Prassurs Vessel Cdde. These properties are then evaluated in
accordance with the NRC Standard Review Plan.

Heatup and cocldown limit curves are calculated using the mest limiting value
of the nil-ductility reference temperature, RTNDT’ at the end of%ﬁ%sffecttve

full power years (EFPY) of sarvice Tife. The #=EFR¥ servica life eriod is
chosen such that the limiting RTNDT at the 1/4T lacation in the core ragion 1is

greater than the RTNDT of the limiting unirradiated material. The selection
of such a limiting RTNDT assures that all components in the Reactor Coolant
System will be operated conservatively in accardance with applicable Cod
requirements.

The reactor vessel matarials have been tastad to determine their initial RTNDT‘

. the results of these tests are shown in Table B 3/4:4-}. Reactor operation and
resultant fast neutron (E greatar than 1 MeV) irradiation can cause an increase

in the RTNDT' Therefore, an adjusted reference temperature, based upon the
1!iiiiEFHl

fluence, copper content, and {homshemus content of the material in question,
can be predictaed using Figure 8 3/4.4-1 an;afhe largest value of ARTNDT computed

by e#hem Regulatory Guide 1.99, Revision 2¥ “Effects of Residual Elements on
Predicted Radiation Oamage to Reactor Vessel Hatar1alﬂc3 or—tie-¥estinghouse—

SHEARQN HARRIS = UNIT 1 B 3/4 4-7
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TABLE 8 3/4.4-1

REACTOR VESSEL TOUGHHESS

AVG. SHELF ENERGY

HEAT Y. P Toot Rlyyy MWD HIWD
COMPONENT GRADE S oW % (%) (°F) (°F) FI-LB  FT-Lb
~ Closure lid. Dome  AS33,8,CL1 A9213-1 - - -10 8 - 114

llead Flange AS08, CL2 5302-V2 - - ‘0 0o - - 135 ®
Vessel Flange u ' 5302-V1 - - -10 -8 - 110 ’
Inlet Nozzle " 4360-4 - - . =20 ~20 - 169

woow : o 4308-5 - - 0 0 - 128

u o ow » 4380-6 - - -20 -20 - 149

) - .

Outlet Hozzle " 4398-4 - - -10 -10 - 151

" " .o 4398-5 - - ~10 -10 - 152

“ oo u 439)-6 - - ~10 -10 - 150
Nozzle Shell A5338,CL1  C0224-1 .12 .008 -20 -1 - 90

C C C 0123-1 .12 .006 0 42 - 84
Inter. Shell - o A9153-1 .09 .07 -10 60 106 83

" " " 84197-2 .10 .006 ~10 112 74 |

e o & o
Lower Shell : " €9924-1 .08 .005 -10 54 147 98

weoe . €9924-2 .08 005 =20 57 148 08
Bottom Hd. Torus u A9249-2 - - -40 14 - 94

“ * Dome . A9213-2 - - -40 -8 - 125

Weld (Inter & Lower
Shell Vertica)l .
Weld Seams)™ .06 .013 ~20 -20 - >94

Weld (Inter. to
lower Shell .
Girth Seam) .04 .013 -20 -20 - 88







1.

FEPLACE W/_TH ATTACHED INSERT

£

| 0
4 — |
¥ Q =
| V4T |
[
)
3 0!8 3/4T
5 .
uw
Q
<
w
jus I
-
(T
5 7
& “ m
5 10 b
A 7
: 7
7
7
f
0 5 1o 20 25 - 30
OFPERAYING (EFPY)

FIGURE B 3/4.4<1

FAST NEUTRON FLUENCE (E>1MeV) AS A FUNCTION OF FULL POWER SERVICE LIFE

SHEARON HARRIS = UNIT 1

8 3/4 4=9




= nl A St K ;
- . - P PP 5
» y , e L e R N AR ST
e Py - & \1.&.3-.%‘ nﬂvuaauﬂu&v)(f ™oL



(n7cm?2.> 1 mev )

FLUENCE

NEUTRON

10

10

10

-+
[ eI e M
e amtom mmw . ¥ ®

19

18

o4 B O -
v

O

17

5 10

18

20

OPERATING TIME

FIGURE B 3/4.4-1

28
(EFPY)

30

36

FAST NEUTRON FLUENCE (E>1MeV) AS A FUNCTION OF FULL POWER SERVICE LIFE

SHEARON HARRIS - UNIT 1

B 3/4 4-9



AL N R

‘e

-
.

13
3
-

AN

LTS

R
wo B UEhiie e e

ik

A
" AN

s e

=

2%




(q3L373q)

2-¥°v/t U 3Un914

(874

oy

aoe

(A*H 1<3 °"ZMmyN) 30N HIN3N 1SV
gz0! 8 9 14 gy0! B 1 4 Zl 10!
034 %5 g U3ddOI %0) 0 — )
aam Y3dd0od %51 °0 a —
a1am LR J0J 702°0 a1 -
— \\
N
v\ -~
|1 u " \1
\\\\ | ]
Lin1 ] g —
L~ | -
. A
N Lo ‘!\\;\. |
in “\AS 2°0 30D %52°0
R %62'0 35 <00 %050
T
1117 ¥3dan [

0¥

(de:

B 3/4 4-10

SHEARON HARRIS = UNIT 1



e

"

Fo Ay
fam

-
-




[}

e

. | .
|

. > REACTOR COOLANT SYSTEM

BASES

PRESSURE/TEMPERATURE LIMITS (Continued)

> The cooldown and heatup limits

a Fred—e | P A=ttt
of Figures 3.4~2 and 3.4-3 and Fable—4-4-6 include predicted adjustments for

this shift in,RTNDT at—the—end—of—4—£FP¥ as well as adjustments for possibie
errors in the pressure and temperature sensing instruments.

Values of ARTNDT determined in this manner may be used until the results from

the material surveillance program, evaluated according to ASTM E185, are
available. Capsules will be removed and evaluated in accordance with the
requirements of ASTM £185-82 and 10 CFR Part 50, Appendix H.. The resuits
obtained from the surveillance specimens can be used to predict future radiation
damage to the reactor vessal material by using the lead factor and the with-
drawal time of the capsule. The cooldown and heatup curves must be.recalculated

_when the ART) .- determined from the surveillance capsule exceeds the calculated

ARTND} for the equivalent capsule radiation exposure.

Allowable pressures-temperature relationships for various cocldown and~heatup’

rates are calculated using methods derived from Appendix G in Section III of

the ASME Boiler and Pressure Vessal Code as required by Appendix G to 10 CFR
e} thod : iyt T H AP A

Part 5q:; '

The general method for calculating heatup and cooldown 1imit curves is based
upon the principles of the linear elastic fracture mechanics (LEFM) technolagy.
In the calculation procedures a semielliptical surface defect with a depth of
one-quarter of the wall thickness, T, and a Tength'of 3/2T is assumed to exist
at the inside of the vessel wall as well as .at the outside of the vessel wall.
The dimensions of this postulated crack, refarred to in Appendix G of ASME
Section III as the referance flaw, amply exceed the current capabilities of
inservice inspection tachniques. Therefors, tha reactor opefation limit curves
developed for this referance crack are conservative and provide sufficient
safety margins for protection against nonductile failure. To assure that the
radiation embrittlement affacts are accountad for in the calculation of the
limit curves, the most limiting value of the nil-ductility reference tempera=
ture, RTNDT’ is used and this includes the radiation-induced shift, ARTNDT’

corresponding to the end of the period for which cooldown and heatup curves are
generated. )

The ASME approach for calculating the allowable 1imit curves for various heatup
and cooldown rates specifies that the total stress intensity factor, KI’ for

the combined thermal and pressure stresses at any time during heatup or cooldown
cannot be greater than the reference stress intensity factor, KIR’ for the

SHEARON HARRIS = UNIT 1 B 3/4 4-11
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. “'REACTOR COOLANT SYSTEM

8ASES

PRESSURE/TEMPERATURE LIMITS (Continued)

heatup and the time (or coslant temperature) along the heatup ramp. Further-
more, since the thermal stresses at the outside are tensile and increase with
increasing heatup rate, a lower bound curve cannot be defined. Rather, each
heatup rate of interest must be analyzed on an individual basis.

Following the generation of pressurs-tamperature curves for both the steady-
state and finite heatup rate situations, the final limit curves are produced as
follows. A composita curve 'is constructed based on a point-by-point comparison
of the steady-state and finite heatup rate data. At any given temperature, thne
allowable pressure is taken to be the lesser of the three values taken from the
curves under consideration.

The use of the composite curve is necessary to sat conservative heatup limita-
tions because it is passible for conditions to exist such that over the course
of the heatup ramp the controlling condition switches from the inside to the
outside and the pressure limit must at all times be based on analysis of the
most critical criterion.

Finally, the composite curves for the heatup rate data and the cosldown rate
data are adjusted for pessible errors in the pressure and tamperature sensing
instruments by the values indicated on the respective curves.

Although the pressurizer operates in temperature ranges above those far which
there is reason for concern of nonductile failure, cperating limits are provided
to assure compatibility of operation with the fatigue analysis performed in
accordance with the ASME Code requirements.

LOW TEMPERATURE QVERPRESSURE PROTECTION

The OPERABILITY of twa PORVs or an RCS vent opening of at least 2,9 square
inches ensures that the RCS will be protactad from pressure transients which
could excaed the limits of Appendix G toség_séfsgart 50 when one or more of the
RCS cold legs are lass than or equal to oF ither PORV has adeguate
relieving capability to protect the RCS from overprassurization when the tran-
sient is limitad to either: (1) the start of an idle RCP with the sacondary
water temperature of the steam generator laess than S0°F abgve the RCS cgld leg
temperatures, or (2) the start of a charging/safety injection pump and its
injection into a water—solid RCS.

The maximum allowed PORV setpoint for the Low Temperature Overpressure Protec-
tion Systam (LTOPS) is derived by analysis which models the performance of the
LTOPS assuming various mass input and heat input transients. Operation with a
PORV setpoint less than or equal to the maximum setpoint ensures that Appendix G
criteria will not be violated with consideration for a maximum pressure over=
shoot beyond the PORV satpoint which can occur as a resg]t.of time delays in
signal processing and valve opening, instrument uncertainties, and single
failure. To ensure that mass and heat input transients more savere than those

SHEARON HARRIS = UNIT 1 B 3/4 4-14
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REACTOR COOLANT SYSTEM

BASES

LOW TEMPERATURE QVERPRESSURE PROTECTION (Continue

assumed cannot occur, Technical Specifications (require lackaut of all but one
charging/safety injection pump while in MODES &, 5, and 6 ¢hetow—3358F) with
the reactor vessel head installed and disallow start aof an RCP if secondary
temperature is more than 50°F abgve primary temperature.

The maximum allowed PORV setpoint for the LTOPS will be updatad based on the
resylts of examinations of reactor vessel material jrradiation surveillanca
specimens performed as raquired by 10 CFR Part 50, Appendix H, and in accardance
with the schedule in Table 4.4-5. -

3/4.4.10 STRUCTURAL INTEGRITY

‘The inservice inspection and tasting programs for ASME Code Class 1, 2, and 3

components ensura that the structural intagrity and operational readiness of
these components will be maintained at an acceptable ‘lavel throughout the 1ife
of the plant. These programs are in accordance with Saction XI of the ASME
Boiler and Pressure Vassel Code and applicable Addenda as required by 10 CFR
50.55a(g) except where specific written relief has been grantad by the Commis-’
sion pursuant to 10 CFR 50.53a(g)(3)(i). .

Components of the Reactor Coolant Systam were designed to provide access to
permit {nsarvice inspections in accordance with Section XI of the ASME Bailer
and Pressure Vessel Code, 1977 Edition and Addenda through Summer 13978.

3/4.4.11 REACTOR COOLANT SYSTEM VENTS

Reactor Caslant System vents are provided to exhaust noncondensible gases
and/or steam from the Reactor Coolant Systam that could inhibit natural gir-
culation core.cooling. The QPERABILITY of least one Reactar Coalant Systam
vent path from the reactor vessel head and tha pressurizer steam space ensures
that the capability exists to perform this function.

" The valve redundancy of the Reactor Coolant System vent paths serves to minimize

the probability of inadvertant or irreversible actuation while ensuring that a
single failura of a vent valve, power supply, or control system does not
prevent {solation of the veat path. ’

The function, capabilities, and testing requirements of the Rsactor Caclant
System vents are consistant with the requirements of Item II.8.1 of NUREG-0737,
uClarification of TMI Action Plant Requirements,” November 1980.

SHEARON HARRIS - UNIT 1 B 3/4 4~15
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_during the accident recovery period.

o °

3/4.5 EMERGENCY CORE COOLING SYSTEMS

8ASES

3/4.5.1 ACCUMULATORS

The OPERABILITY of each Reactor Coolant System (RCS) accumulator ensures that a
sufficient volume of borated water will be immediately forced into the reactor
core through each of the cold legs in the event the RCS prassure falls below
the.pressure of the accumulators. This initial surge of water into the core
provides the initial cooling mechanism during large RCS pipe ruptures.

The 1imits on accumulator volume, boron concentration and pressure ensure that
the assumptions used for accumulator injection in the safety analysis are met.
The value of 66% indicated level ensures that a minimum of 7440 gallons is
maintained in the accumulators. The maximum indicated level of 96X ensures

. that an adequate volume exists for nitrogen pressurization.

The accumulator power operated isolation valves are considered to be "operating
bypasses" in the context of IEEE Std. 279~1971, which requires that bypasses of
a protective function be removed automatically whenaver permissive conditions
are not met. In addition, as thase accumulator isolation valves fail to meet
single failure criteria, removal of.power to the valves is required.

The limits for operation with an accumulator incperable for any reason except
an isolation valve closed minimizes the time exposure of the plant to a LOCA
event occurring concurrent with failure of an additional accumulator which may
result in unacceptable peak cladding temperatures. If a closed isslation valve
cannot be immediately opened, the.full capability of one accumulator is not °
available and prompt action is required to place the reactor in a mode where
this capability is not required.

3/4.5.2 AND 3/4.5.3 ECCS SUBSYSTEMS

‘The OPERABILITY of two independent ECCS subsystems ensurass that sufficient

emergency core cocling capability will be available in the event of a LOCA
assuming the loss of one subsystem through any single failure consideration.
Either subsystem operating in conjunction with the accumulators is capable of
supplying sufficient core cooling to limit the peak cladding temperatures
within acceptable limits for all postulated break sizes ranging from the double
ended break of the largest RCS cold leg pipe downward. In addition, each ECCS
subsystem provides leng-tarm core cooling capability in the racirculation mode

With the RCS temperature balow 350°F, one OPERABLE ECCS subsystem is gcgeptab1
without single failure consideration on the basis of the stable reactivity
condition of the reactor and the limitaed core cooling requirements.

The limitation for a maximum of one charging/safety injection pump to be
OPERABLE and the Surveillance Requirement to verify one charging/safety injec-
tion pump OPERABLE below F provides assurance that a mass addition pressure
transient can be relieved'by the operation of a single PORV.

SHEARON HARRIS - UNIT.1 B 3/4 5-1







