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PORV block valves shall ne¢ neidered inoperable solely
either their normal r emergency power source is inoperable

Power operation may tinue pursuant to the requirements of t!

ification with the aspociated Dbdlock valve closed,
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a
age exceeding the leakage criteri in Technical Specificat

8.2, with power maintained to the ! ck
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itionary measure, t isclate minor leakage prior to the R(

valve during the peri
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With both PORVe inoperable due to causes other than

(1) leakage through the PORV resulting in exceseive RCS
leakage or (2) diecretionary isoclation to prevent minor
leakage from becoming excessive:

s Within 1 hour either restore at least cne PORV to
OPERABLE status; or close ites associated block valve
and remove power from the block valve; and

2. Be in at least HOT SHUTDOWN condition using normal
operating procedures within the next 12 hours and cool
down the RCS below 8 T,y of 350 degrees F within the
following 12 hours.

With one or both block valves Lnoporcblo'n

Within 1 hour restore the block valve(s) to OPERABLE
status or place the associated PORV(e) in manual
control) and

Restore at least one block valve to OPERABLE status
within the next hour Lf bcih block velves are
inoperable; and

3, Restore any remaining inoperable block valve to
cperable statue within 72 houre; or

4. Be in at least HOT SHUTDOWN condition using normal
operating procedures within the next 12 hours and cool
down the RCS below a T,y of 350 degrees F within the
following 12 hours.

For this specification, reactor startup, heatup and entry
into operational conditions with T,, greater than or equal
to 350 degrees F may continue o long as the limits of the
associated action statements are met.

During performance of the required surveillance testing of
the PORVe and their associated Block Valves, the respective
valve train need not be declared inoperable nor tre
associsted action statements performed unless the associated
valves are determined to be lnoperable via this testing.
Testing of no more than one train at a time may be performed
and the time in the out of normal test configuration shall
not exceed 24 hours.

PORV block valves shall not be considered inoperable solely because
either their normal or emergency power source is inoperable.



INSERT A - Con't
Basie

At the conditions of the RCS temperature (T,,) greater than 350 degrees or
the reactor critical, the power-operated relief valves (PORVe) provide an RCS
pressure boundary, manual RCS pressure control for mitigation of accidents,
and automatic RCS pressure relief to minimize challenges to the safety valves,

Providing an RCS pressure boundary and manual RCS pressure control for
mitigation of a steam generator tube rupture (SGTR) are the safety-related
functions of the PORVe at the conditions noted above. The capabllity of the
PORV to perform ite function of providing an RCS preesure boundary requires
that the PORV or ite associated block valve is closed. The capability of the
PORVS to perform manual RCS pressure control for mitigation of a SGTR accident
is based on manual actuation and does not require the automatic RCS pressure
control function., The automatic RCS pressure control function of the PORVe ie
not a safety~related function at the conditions noted above. The automatic
pressure control function limits the number of challenges to the safety
valves, while the safety valves perform the safety function of RCS
overpressure protection, Therefore, the automatic RCS pressure control
function of the PORVe does not have to be available for the PORVe to be
OPERABLE .

Each PORV hae a remotely cperated block valve to provide a positive shutoff
capability should a relief valve become inoperable. Operation with the block
valves copen is preferred. This allows the PORVs to perform automatic RCS
pressure rellef should the RCS pressure actuation setpoint be reached.
However, operation with the block valve closed to i(solate PORV leakage is
permissible since automatic RCS pressure relief is not a safety-related
function of the PORVe.

The ability to operate with the block valve(s) closed with power maintained to
the block valve(s) ie only intended to permit operation of the plant for a
limited period of time not to exceed the next refueling outage so that
maintenance can be performed on the PORVe to eliminate the leakage condition,
Power is maintained to the block valve(s) sc that it is operable and may be
subsequently opened to allow the PORV to be used to control reactor coolant
system pressure., Closure of the block valve(s) establirhes reactor coolant
pressure boundary integrity for a PORV that has leaksge rerulting in excessive
RCS leakage. (Reactor coolant pressure boundary integrity takes priority over
the capabllity of the PORV to mitigate an overpressure event.) The PORVe
should normally be avallable for automatic mitigation of overpressure events
and should be returned to OFERABLE status prior to exceeding cold shutdown
following the asecclated refueling outage.



ANSERT A - Con't

The OPERABILITY of the PORVe and block valves at the conditions noted above is
based on their being capable of performing the following functions:

1. Maintaining the RCS pressure boundary,

2. Manual control of PORVe to control RCS presesure as required for SGTR
mitigation,

3. Manual cloeing of & block valve to isolate a etuck cpen PORV,

4. Manual closing of a block valve to {eclate a PORV with excessive seat

leakage, and

L Manual opening of a block valve to unblock an lesolated PORV to allow it
to be used to control RCS pressure for SGTR mitigation.



3.1.2 Heatup and Cooldown

3.1.2.1 The reactor coolant pressure and the system heatup and cooldown
rates (with the exception of the pressurizer) shall be limited in
sccordance with Figure 3.1-la and Figure 3.1-2a (for vessel exposure
up to 12.5 EFPY) or Figure 3,1-1b and Figure 3.1-2b (for vessel
exposure up to 15 EFPY)., The 15 EFPY curves may be used for
operation prior to the end of 12.5 EFPY, These limitations are as

follows!

6. Over the temperature range from cold shutdown to hot operating
conditions, the heatup rate shall not exceed 60°F/he. in any

one hour.

b. Allovable combinations of pressure and tempersture for a
specific cooldown rate are below and to the right of the limit
lines for that rate as shown on Figure 3.1-2a or 3.1-2b (as
appropriate). This rate shall not exceed 100°F/hr., in any one
hour. The limit lines for cooling rates between those shown in
Figure 3.1-2a or Figure 3.1-2b may be obtained by
interpolation.

¢ Primary system hydrostatic leak tests may be performed as
necessary, provided the temperature limitation as noted on
Figure J.1~1a or Figure 3.1-1b (as appropriate) is not
violated. Maximum hydrostatic test protnuiu should remain
below 2350 paia.
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3. 1.2.1
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The overpressure protection system shall be OPERABLE', with
both power cperated relief valves OPERABLE with a lift
setting of lees than or equal to 420 pei whenever any RCS
cold leg temperature is less than or egqual to

150 degrees F and when the head i# on the reactor vessel and
the RCS is not vented to the containment,

1.

With one PORV (noperable and Ty greater than
200 degrees and any RCS cold leg temperature less than
150 degrees:

A. Restore the inoperable PORV to OPERABLE etatus
within 7 daye; or

B. Depressurize and vent the RCS to the CV within
the next 12 hours.

With one PORV inoperable and Teg less than or equal to
200 degrees F:

A. Restore the inoperable PORV to OPERABLE status
within 24 houre; or

B, Complete depressurization and venting of the RCS
to the CV within an additional 12 hours.

With both PORVe inoperable, complete depressurization
and venting of the RCS to the CV within 12 houres.

With the RCS vented per 1, 2, or 3, verify the vent
pathway:

A At least once per 31 days when the pathway is
provided by a valve(s) that is locked, sealed,
or otherwise secured in the open position; or

8. At least once per shift.

The overpressure protection system shall not be considered
inoperable solely because either the normal or emergency power
source for the PORV block valves is inoperable.

PORVTS
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In the evert the PORVS or the RCS vent(s) are used *o
mitigate an RCS pressure transient, a Special Report
shall be prepared and submitted to the Commiseion
pursuant to Specification 6.9.)3 within 30 days. The
report shall describe the circumstances initiating the
transient, the effect of the PORVe or RCS vent(s) on
the transient and any corrective action necessary to
prevent recurrence.

For this specification, reactor startup, heatup and
entry into operational conditions with T, greater
than or egqual to 350 degrees ¥ may continue so long as
the limits of the associated action statements are

met .

PORVTS
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st U0 days be re t

hich Figures J.1-1lb and

igures shall be updated for a nev integrated |
stilizing methods derived from the ASME Boiler and Pressure
Vessel Code, Section III, Appendix C and in accordance with
applicable appendices of 10CFRS0. These iimi. lines shall
reflect any changes in predicted vessel neutron fluence over
the integrated power period or changes resulting from the

irradiation specimen measurement program,

b. The results of the examinations of the irradiation specimens

and the updated heatup and coold curves shall be reported to
the Commission within 90 days of completion of the

examinations.
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Basis

The ability of the large steel pressure vessel that contains the reactor core
and its primary coolant to resist fracture constitutes an important factor in
ensuring safety in the nuclear industry., The beltl ne region of the reactor
presouro'vcoucl is the most critical region of the vessel because it is
subjected to neutron bombavrdment., The overall effects of fast neutron

irradiation on the mechanical properties of low alloy ferritic pressure vessel

Move Hext from /5//ou""j s
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steels such as ASTM AJO2 Crade B parent material of the H., B, Robinson Unit

No, 2 reactor pressure vessel are wvell documented in the literature,
Cenerally, low alloy ferritic materials show an increase in hardness and other
strength properties and a decrease in ductility and impact toughness under
certain conditions of irradiation, Accompanying a decrease in impact strength
is an increase in the temperature for the transition from brittle to ductile

fracture.

A method for guarding against fast fracture in reactor pressure vessels has been i
presented in Appendix G, "Protection Against Non-Ductile Failure," to
Section 111 of the ASME Boiler and Pressure Vessel Code. The method utilizes |
fracture mechanics concepts and is based on the reference nil-ductility

temperature, RTNDT'

“TNDT is defined as the greater of: ) the drop weight nil-ductility
transition temperature (NDTT per ASTM E-208) or 2) tha temperature 60°F less
than the 50 ft=1b (and 35 mils lateral expansion) temperature as determined
from Charpy specimens oriented in a direction normal to the major working
direction of the material. The RTypr of & given material is used to index
that materisl to a reference stress intensity factor curve (K;p curve) which
appears in Appendix C of the ASME Code. The Kig curve is a lower bound of
dynamic, crack arrest, and static fracture toughness results obtainvd from
seve al heats of pressure vessel steel. WwWhen a given material is incexa2d to
the Kyp curve, allovable stress intensity factors can be obtained for this
material as a function of temperature. Allowable operating lLimits can then be
determined utilizing these allowable stress intensity factors,

Tre Certified Materiasl Test Reports (CMTRs) for the original stesm
yenerators provided records of Charpy V-notch tests performed at +l0°F,
Acceptable Charpy V-notch tests of +10'F indicate RTypr 19 8t or below
this tempersture. The steam generator lower assemblies were replaced in
1984 and the material tests results indicate the highest RTypr i8 60°F or
below. The ASME code recommends that hydrostatic tests be performed at a
temperature not lower than 'TNDT plus 60F*, thus the pressurizing
temperature for the steam generator shell is established at 120°F to
provide protection against nonductile failure at the test pressure.

3. 16 Amendment No. 91
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The value of RType, and in turn the operating Limits of nuclear pover plants,
can be adjusted to account for the effects of radiation on the reactor vessel
material properties, The radiation embrittliement or changes in mechanical
properties of a given reactor pressure vessel still can be monitored by &
surveillance program such as the Carolina Power & Light Company, H, B,

Robinsen Unit No. 2 Reactor Vessel Radiation Surveillance Pro;rcu(l’ where a
surveillance capsule 13 periodically removed from the operating nucilear
reactor and the encapsulated specimens tested. These data are compared to

data from pertinent radiation effects studies and an increase in the Charpy

J.l=6a Amendment No, 94~
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interest., Again adjustments are made to account for pressure 'nd temperature

{nstrumentation error.

The overpressure protection system consists of two operabie pressurizer Power
Operated Relief Valves (PORV connected to the station instrument air svstem,

a backup nitrogen supply, and rthe assoclated electronice.
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The T8 requirements for LTOP apply when T, is less than 350 degrees F and the
RCS 18 not vented to the containment. During these conditions, cne train (or
channel) of the LTOP system is capable of mitigating an LTOP event that is
bounded by the largest mass addition to the RCS or by the largest increase in
RCS temperature that can occur., The largest mass addition to the RCS is
limited based upon the assumption that no more than & fixed number of pumps
are capable of providing makeup or injection into the RCS. Hence, this is a
matter important to safety that pumps in excess of this design basie
assumption for LTOP not be capable of providing makeup or injection to the
RCS, In this regard the §1 Pump breakere are required to be racked out at
less than 3150 degrees F RCS temperature.

PORVTS
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4.2.)

Capsule No, ) leads the vessel maximum / . + factor of 2.2
and i9 scheduled to be removed after 1 d ‘hus, sample
No. ) will provide data for an exposur : roo 1 of
approximately forty years.

Capsule Nos. & and 5 lag the maximum vesse. .sposure by factors of
0.7 and 0.5, respectively. Thus, Capsule No. &; which is
scheduled to be removed after thirty years, provides data for a
vessel exposure of twenty-one years and Capsule No. 5, which is
scheduled to be removed at forty years, provides data for a vessel
exposure of twenty years.

In addition to the capsules discussed above, there are three

spares, Two are located at the same location as Capsule No, 5 and
one is located at the same location as Capsule No., &,

Primary Pump Flywheels

The flywheels shall be visually examined at the first refueling
after each ten year inspection, At the fourth refueling after
each ten tear inspection and at each fourth refueling thereafter,
the outside surfaces shall be examined by ultrasonic methods,

INSERT D - 5€€ NexT FAGE

lcf.renco!

(1) FSAR, Section 4.4
(2) FSAR, Volume &, Tab VII, Question VI.C
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The OPERABILITY of two PORVE for low temperature overpressure protection or an
RCS vent ensures that the RCS will be protected from pressure transients which
could exceed the limits of Appendix G to 10 CFR Part $0 when one or more of
the RCS cold lege are less than or equal to 3S0°F. Either PORV has adequate
relieving capability to protect the RCS from overpreseurization when the
transient is limited to either: (1) the start of an idle RCP with the
secondary water temperature of the steam generator less than 50°F above the
RCS cold leg temperatures, or (2) the start of three charging pumps with
injection into a water-solid RCS,

The maximum allowed PORV setpoint for the Low Temperature Overpressure

Protection system (LTOP) is derived by analyses which model the performance of

the LTOP assuming various mase input and heat input transients. Operation |
with a PORV setpoint less than or equal to the maximum setpoint ensuree that |
Appendix G criteria will not be viclated with consideration for a maximum |
pressure over-shoot beyond the PORV setpoint which can occur as & rerult of |
Lime delays in signal processing and valve opening, instrument uncertainties, |
and single failure, To ensure that mass and heat input transients more severe |
than those assumed cannot occur, Technical Specifications require the power |
supply breakers of all three safety injection pumps be racked out while in hot |
shutdown and below 350°F with the reactor veesel head installed and the RCS is

not vented to containment and disallow start of an RCP if secondary

temperature ie more than S0°F above primary temperature.

The maximum allowed PORV setpoint for the LTOP will be updated based on the
results of examinations of reactor veesel material {rradiation surveillance
specimens performed ae required by 10 CFR Part SO Appendix H.

Surveillance Requirements provide the assurance that the PORVe and Block
Valves can perform their required functions., Specification 4.2.4.1 addresses
PORVe, 4.2.4,2 the Block Valves, and 4.2.4.3 the independent pneumatic power
source., Specification 4.2.5.1 addresses the PORV overpressure protection
functions and 4.2.5.2 addreeses RCS vent pathways.

Surveillance Requirement 4.2.4.1.a provides assurance the actuation
instrumentation for automatic PORV actuation is calibrated such that the
automatic PORV actuation signal is within the required pressure range even
though automatic actuation capability of the PORV is not necessary for he
PORV to be OPERABLE in the power operating and hot shutdown conditions
greater than 350 degrees F.

Surveillance Regquirement §.2.4.1.b provides assurance the PORV is capable of
opening and closing. The associated block valve should be closed prior to
stroke testing a PORV to preclude depressurization of the RCS. This test will
be done at hot shutdown with T, greater than 350 degrees F before the PORV is
required for overpressure protection in Technical Specification 3.1.2.1.d.

Surveillance Requirement 4.2.4.1.c. provides assurance that the mechanical and
electrical aspects of the control system are functional.

PORVTS







J.1.1.4

Reacser Coolant System (RCS) Vent Path

AQ

B,

when the RCS temperature is greater than 200°F, the RCS vent
pathe consisting of at least two valves in series powered
from emergency buses, shall be operable (except that

valves RC-567, 568, 569, and 570 shall be closed with power

removed from the valve actuators) from each of the following

locatione:
Reactor Vessel Head
2. Pressurizer Steam Space

When the RCS temperature ie greater than 200°F, RCS vent
path valves RC-571 and 572 shall be closed, except that they
may be periodically cycled to depressurize the RCS vent
system should leakage past RC~-567, 568, 569, or 570 occur.

With less than the above required equipment operable,
perform the following as applicable:

1, With the Reactor Vessel Head vent path inoperable,
restore the vent path to operable status within
30 days or be in HOT SHUTDOWN within 6 houre and COLD
SHUTDOWN within the following 30 hours.

2. With the Pressurizer Steam Space vent path inoperable,
restore the vent path to operable status within
30 days, or prepare and submit a special report to the
NRC within the following 14 days detailing the cauee
of the inoperable vent path, the action being taken to
restore the vent path to operable status, the
estimated date for completion of repairs, and any
compensatory action being taken while the vent path is
inoperable.

3.1-3¢ Amendment No.
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3. With both the Reactor Vessel Head and Pressurizer
Steam Space vent paths inoperable, restore at least
one vent path to operable status within 7 days or be
in HOT SHUTDOWN within 6 hours and COLD SHUTDOWN
within the following 30 hours.

Relief Valves

Whenever T, is above 350°F or the reactor le critical both power
operated relief valves (PORVe) and their associated block valves
ehall be OPERABLE'.

A, With one or both PORVe inoperable because of leakage through
the PORV resulting in excessive RCS leakage, i.e., not in
accordance with the leakage criteria in Technical
Gpecification 3.1.5.21

1. Within 1 hour either restore the PORV(e) to OPERABLE
status or close the associated block valve(s) with

power maintained to the block valve(s); or

2. Be in at least HOT SHUTDOWN condition using normal
operating procedures within the next 12 hours
and cool down the RCS below & T, of 350°F within the
following 12 hours?.

PORV block velves thall not be considered inoperable solely
because either their normal or emergency power source ias
inoperable.

Power operation may continue pursuant to the requirements of this
specification with the associated block valve closed, as a
precauvtionary measure, to isolate minor leakage prior to the RCS
leakage exceeding the leakage criteria in Technical Specification
3.1.5.2, with power maintained to the block valve during the
period of the discretionary isolation.

3.1-34d Amendment No.




With one PORV i(ncoperable due to causes other than

(1) leakage through the PORV resulting in exceseive RCS

leakage or (2) discretionary isolation to prevent minor

leakage from becoming excessive:

Within 1 hour either restore the PORV to OPERABLE
statue or close its associated block valve and remove

power from the block valve; and

Restore the PORV to OPERABLE status witain the

following 72 houre; or

Be in at least HOT SHUTDOWN condition using normal
operating procedures within the next 12 houre and cool
down the RCS below & Ty, of 350°F within the
following 12 hours.

With both PORVs incperable due to causes other than

(1) leakage through the PORV resulting in excessive RCS

leakage or (2) discretionary isclation to prevent minor

leakage from becoming excessive:

1.

Within 1 hour either restore at least one PORV to
OPERABLE statue; or close its associated block valve
and remove power from the block valve; and

Be in at least HOT SHUTDOWN condition using normal
operating proceduree within the next 12 hours and cool
down the RCS below a T,, of 350°F within the
following 12 hours.

J.1-3e Amendment No.




With one or both block valves inoperable':

Within 1 hour restore the block valve(s) to OPERABLE
statue or place the associated FPORV(s) in manual

control; and

- IR Res_lore at least one block valve to OPERABLE status
within the next hour i{f both block valves are

inocperable; and

3. Restore any remaining inoperable block valve to

operable status within 72 hours; or

4. Be in at least HOT SHUTDOWN condition ueing normal
operating procedures within the next 12 houre and cool
down the RCS below & T, of 350°F within the
following 12 “wours.

For thies specification, reactor startup, heatup and . ‘try
into operational conditions with T, greater than or equal
to 350°F may continue eo long as the limits of the

associated acticn statements are met.

Duiring performance of the required eurveillance testing of
the PORVs and their associated Block Valves, the respective
valve train need not be declared inoperable nor the
aspoclated action statementes performed unless the associated
valves are uetermined to be inoperable via this testing.
Testing of no more than one train at a time may be performed
and the time in the out of normal test configuration shall

nct exceed 24 hours.

PORV block valves shall not be considered inoperable solely because
either their normal or emergency power source ie inoperable.

3.1-3¢ Amendment No.




Basie

2t the conditions of the RCS temperature (T,,) greater than 350°F or the
reactor critical, the power-operated rclief valves (PORVe) provide an RCS
pressure boundary, manual RCS pressure control for mitigation of accidents,

and automatic RCS pressure relief to minimize challenges to the safety valves,

Providing an RCS pressure boundary and manual RCS pressure control for
mitigation of & steam generator tube rupture (SGTR) are the safety-related
functions of the PORVe at the conditions noted above. The capability of the
PORV to perform ite function of providing an RCS pressure boundary reguires
that the PORV or ite associated block valve is closed. The capability of the
PORVe to perform manual RCS pressure control for mitigation of a SGTR accident
is based on manual actuation and does not require the automatic RCS pressure
control function. The automatic RCS pressure control function of *he PORVs is
not a safety-related function at the conditions noted above. The automatic
pressure control function limite the number of challenges to the safety
valves, while the safety valves perform the safety function of RCS
overpressure protection. Therefore, the automatic RCS pressure control
function of the PORVs does not have to be available for the PORVs to be
OPERABLE.

Each PORV has a remotely operated block valve to provide a positive shutoff
capability should a re¢lief valve become inoperable. Operation with the block
valves open is preferrrd. This allowt the PORVs to perform automatic RCS
pressure relief should the RCS pressure actuation setpoint be reached.
Hovever, operation with the block valve closed to isolate PORV leakage is
permissible eince automatic RCS pressure relief ie not a safety-related
function of the PORVs.

The ability to cperate with the block valve(s) closed with power maintained to
the block valve(s; ie only intended to permit cperation of the plant for a
limited period of time not to exceed the next refueling outage s#o that
maintenance can be performed on the PORVe to eliminate the leakage condition.

Power is maintained to the block valve(es) so that it is operzble and may be

3.1=3¢g Amendment No.




subsegquently opened to allow the PORV ¢t be used to control reactor ¢ lant |
gystem pressure Closure of the block valve(e) establishes reactor olant

preesure boundary integrity for a PORV that has leakage resulting in excessive

{
|
RCS leakage (Reactor olant pressure t ary integrity takes priority over {
the capability of the PORV to mitigate ar varpressure event The PORVse
8! ld normally be available for automati nitigati of overprese re evente
and should be returned ¢ OPERABLE status pi1 r t exceeding ld shutdow
fol wing the ass iated refueling tage
ne PERABILITY f the PORVe and bl kK valves at the conditions noted above is
based thei. be g capable f perfor ] the following fur ione
) Maintalining the RCS pressure i 181
. Ma a trol f PORVe ¢ ntrol RCS pressure as required for SGTR
mitigatior
" ¥
‘ Manual losing f a bl " alve ¢t isclate a stuck pen PORV,
M Manual closing of a block valve to (solate a PORV with excessive seat
an
! Manual opening of a block valve t inblock an isclated PORV to allow it
t be used t ontrol RCS pressure for SCTR mitigation
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3.1.2

3.1.2.1

Heatup and Cooldown

The reactor coolant pressure and the system heatup and cooldown
rates (with the exception of the pressurizer) shall be limited in
accordance with Figure 3.1~1a and Figure 3.1-2a (for vessel
exposure up to 12.5 EFPY) or Figure 3.1-1b and Figure 3.1-2b (for
vessel exposure up to 15 EFPY). The 15 EFPY curves may be used
for operation prior to the end of 12.5 EFPY. These limitations

are as followe:

a. Over the temperature range from cold shutdown to hot
operating conditions, the heatup rate shall not exceed

60°F/hr. in any one hour.

b. Allowable combinations of preseure and temperature for a
specific cooldown rate are below and to the right of the
limit lines fo- that rate as shown on Figure 3.1-2a or
3.1-2b (as appropriate). Thie rate shall not exceed
100°F,/hr. in any one hour. The limit lines for cooling
rates between those shown in Figure 3.1-2a or Figure 3.1-2b

may be obtained by interpolation.

- Primary s estem hydrostatic leak tests may be performed ae
necessayy, provided the temperature limitation as noted on
Figure 3.1~la or Figure 3.1-1b (as appropriate) is not
violated. Maximum hydrostatic test pressure should remain
below 2350 peia.

d. The overpressure protection system shall be OPERABLE', with
both power operated relief valves OPERABLE with a lift
setting of less than or equal to 420 pei whenever any RCS

The overpressure protection system shall not be considered
inoperable solely because either the normal or emergency power
source for the PORV block valves is inoperable.
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e. Operation of the overpressure protection system to relieve a
preseure transient must be reported as a Special Report to
the NRC within 30 daye of operation.

3.1,2.8 The secondary side of the steam generator must not be pressurized
above 200 peig if the temperature of the vessel ies below 120°F,

3.1.2.3 The preseurizer shall neither exceed a maximum heatup rate of
100°F/hr nor a cooldown rate of 200°F/hr. The epray shall not be
used (f the temperature difference between the pressurizer and the

spray fluid (s greater than 320°F.

3.3.8:4 Figures 3.1-1b and 3.1~2b shall be updated periodically in
accordance with the following criteria and procedures before the
calculated exposure of the vessel exceeds the exposures for which

the figures apply.

a. At least 60 days before the end of the integrated power
period for which Figures 3.1~-1b and 3.1-2b apply, the limit
linee on the figures shall be updated for a new integrated
power perlod utilizing methods derived from the ASME Boiler
and Pressure Ve#sel Code, Section III, Appendix G and in
accordance with applicable appendices of 10CFR50. These
limit lines shall reflect any changes in predicted veesel
neutron fluence over the integrated power period or changes

resulting from the i{rradiation specimen measurement program.

b. The results of the examinations of the irradiation specimens
and the updated heatup and cooldown curvee shall be reported
to the Commission within 90 days of completion of the

examinations.
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Basle

The ability of the large steel pressure vessel that contains the reactor core
and ite primary coolant to resist fracture constitutes an important factor in
ensuring safety in the nuclear industry. The beltline reglon of the reactor
pressure vessel is the most critical reglon of the veesel because it is
subjected to neutron bombardment. The overall effects of fast neutron
irradiation on the mechanical propertiee of low alloy ferritic pressure vessel
steels such as ASTM A302 Grade B parent material of the H. B. Robinson Unit
No. 2 reactor pressure vessel are well documented in the literature.
Generally, low alloy ferritic materials ehow an increase in hardnese and other
strength properties and a decrease in ductility and impact toughneses under
certain conditione of irradiation. Accompanying a decrease in impact setrength
ie an increase in the temperature for th2 transition from brittle to ductile

fracture.

A method for guarding against fast fracture in reactor pressure veesels hae
been presented in Appendix G, "Protection Aga'net Non-Ductile Failure," to
Section III of the ASME Boiler and Pressure Vessel Code. The method utilizes
fracture mechanice concepts and i{s based on the reference nil-ductility

temperature, RTyr.

RTyr 18 defined as the greater of: 1) the drop weight nil-ductility
traneition temperature (NDTT per ASTM E~208) or 2) the temperature 60°F less
than the 50 ft-lb (and 35 mile lateral expansion) temperature #e determined
from Charpy epecimens oriented in a direction normal to the major working
direction of the material. The RTNDT of a given material ie used to index
that material to a reference stress intensity factor curve (RIR curve) which
appears in Appendix G of the ASME Code. The RIR curve is a lower bound of
dynamic, crack arrest, and static fracture toughness results obtained from
several heats of pressure vessel steel. When a given material is indexed to
the ‘IR curve, allowable stress intensity factors can be obtained for this
material as a function of temperature. Allowable operating limits can then be

determined utilizing these allowable stress intensity factors.
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The Certified Material Test Reporte (CMTRe) for the original steam
generatore provided records of Charpy V-notch tests performed at +10°F,
Acceptable Charpy V-notch tests of +10°F indicate RTNDT ie at or below

this temperature. The steam generator lowaer assemblies were replaced in
1984 and the material tests results indicate that highest RTNDT is 60°F or
below. The ASME code recommends that hydrostatic tests be performed at a
temperature not lower than ’Tnor plus 60°%, thue the pressurizing
temperature for the steam generator shell is established at 120°F to

provide protection against nonductile failure at the test pressure. The value
of RTNDT' and in turn the operating limits of nuclear power plants, can be
adjusted to account for the effects of radiation on the reactor vessel
waterial properties. The radiation embrittlement or changes in mechanical
properties of a given reac, r preseure vesesel still can be monitored by a
surveillance program such as the Carolina Power & Liah% Company, H. B.
Robinson Unit No. 2 Reactor Vessel Radiation Surveillance Proqram(l) where a
surveillance capesule is periodically removed from the operating nuclear
reactor and the encapsulated specimens tested., These data are compared to
data from pertinent radiation effecte studies and an increase in the Charpy
V=notch 30 ft-1lb temperature (A RTNDT) due to irradiation is added to the

original RT to adjust the RTND for radiation embrittlement. This adjusted

RTNDT (RTND:DTnitlul + RTNDT) ie :tlllzcd to index the material to the le
curve and in turn to set operating limits for the nuclear power plant which
take into account the effects of irradiation on the reactor vessel materials.
Allowable pressure-temperature relationships for various heatup and cooldown
rates are calculated using methods (2) derived from Appendix G to Section III
of the ASME Boiler and Pressure Vessel Code. The approach specifies that the
allowable total stress Lntonoity factor (K;) at any time during heatup or
cooldown cannot be greater than that shown on the KIR curve in Appendix G for
the metal temperature at that time. Furthermore, the approach applies an

explicit safety factor of 2.0 on the streses intensity factor induced by
pressure gradients.

Following the generation of pressure-temperature curves for both the steady
state and finite heatup rate situatione, the final limit curves are produced

in the following fashion. Firet, a composite curve is constructed based on a
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point-by-point comparison of the steady state and finite heatup rate data. At
any given temperature, the allowable pressure ie taken to be the lesser of the
two values taken from the curves under consideration, The composite curve ie
then adjusted to allow for poesible errore in the pressure and temperature

sensing instruments.

The use of the composite curve is mandatory in setting heatup limitations
because it is poesible for conditions to exist such that over the course of
the heatup ramp the controlling analysis ewitches from the 0.D. to the I.D,
location; and the preesure limit must, at all times, be based on the most
conservative cave. The cocldown analyeis proceeds in the same fashion ae that
for heatup, with the exception that the controlling location is always at the
I1.D. position. The thermal gradients induced during cooldown tend to produce
tensile stresses at the I.D. location and compressive stresses at the 0.D.

position., Thus, the 1.D, flaw is clearly the woret case.

As in the case of heatup, allowable pressure temperature relations are
generated for both steady state and finite cooldown rate situations,
Composite limit curves are then constructed for each cooldown rate of
interest. Again adjustments are made to account for pressure and temperaturs

instrumentation error.

The overpressure protection system consists of two operable pressurizer Power
Operated Relief Valves (PORVs) connected to the station instrument air system,

a backup nitrogen supply, and the asesociated electronics.

The TS requirements for LTOP apply when T, i# less than 350°F and the RCS is
not vented to the containment. During these conditions, one train {(or
channel) of the LTOP syetem is capable of mitigating an LTOP event that is
bounded by the largest masa addition to the RCS or by the largest increase in
RCS temperature that can occur. The largest mass addition to the RCS is
limited based upon the assumption that no more than a fixed number of pumps
are capable of providing makeup or injection into the RCS. Hence, this is a
matter important to safety that pumpe in excess of this design basis

assumption for LTOP not be capable of providing makeup or injection to the
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RCS, In this regard the SI Pump breakers are required to be racked out at
less than 350°F RCS temperature.

Pages 3.1-8 through 3.1-10 deleted,

References

§. E. Yanichko, "Carolina Power & Light Company, H. B. Robinson Unit
No. 2 Reactor Vessel Radiation Surveillance Program,* Westinghouse
Nuclear Energy Systeme - WCAP~7373 (January 1970)

E. B. Norris, "Reactor Vessel Material Surveillance Program for H. B.
Robinson Unit No. 2, Analysis of Capsule V," Southwest Research
Institute -~ Final Report SWRI Project No. 02-4397.
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Flywheels

The flywheels shall be viesually examined at the first refueling

after each ten year inspection. At the fourt! refueling after

each ten year inspection and at each fourt!

refueling

-

thereafter, the outside surfaces shall be examined by

litrasonic methods.

Relief Valves

In addition t(« the reguirements of Specification 4.0.1,
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Basie

The OPERABILITY of two PORVe for low temperature overpressure protection or an

RCS vent ensures that the RCS will be protected from pressure transients which
could exceed the limits of Appendix G to 10 CFR Part 50 when one or more of
the RCS cold leges are lese than or egual to 350°F. Either PORV has adequats
relieving capability to protect the RCS from overpressurization when the
transient is limited to either: (1) the start of an idle RCP with the
secondary water temperature of the steam generator less than 50°F above the
RCS cold leg temperatures, or (2) the start of three charging pumps with

injection into a water-solid RCS.

The maximum allowed PORV setpoint for the Low Temperature Overpressure
Protection system (LTOP) ie derived by analyses which model the performance of
the LTOP assuming various maes 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 viclated with consideration for a maximum
pressure over-shoot beyond the PORV setpoint which can occur as a result of
time delays in signal processing and valve opening, instrument uncertainties,
and single fallure. To ensure that mass and heat input transiente more severe
than those assumed cannot occur, Technical Specifications reguire the power
supply breakers of all three safety injection pumps be racked out while in hot
shutdown and below 350°F with the reactor vessel head installed and the RCS ie
not vented to containment and disallow start of an RCP if secondary

temperature is more than S50°F above primary temperature.

The maximum allowed PORV setpoint for the LTOP will be updated based on the
results of examinations of reactor vessel material irradiation surveillance

specimens performed ae required by 10 CFR Part 50 Appendix H.

Surveillance Requirements provide the assurance that the PORVe and Block
Valves can perform their required functions. Specification 4.2.4.1 addresses
PORVE, 4.2.4.2 the Block Valves, and 4.2.4.3 the independent pneumatic power
source. Specification 4.2.5.1 addresees “he PORV overpressure protection

functions and 4.2.5.2 addresses RCS vent pathways.
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Surveillance Regquirement 4.2.4.1.a provides assurance the actuation
instrumentation for automatic PORV actuation is calibrated such that the
automatic PORV actuation signal is within the required pressure range even
though automatic actuation capability of the PORV is not necessary for the
PORV to be OPERABLE in the power operating and hot shutdown conditions
yreater than 350°FP,

Surveillance Reguirement 4.2.4.1.b provides assurance the PORV is capable of
opening and closing. The associated block valve should be closed prior to
stroke testing a PORV to preclude depressurization of the RCS. This \est will
be done at hot shutdown with T, greater than 350°F before the PORV le

required for overpressure protection in Technical Specification 3.1.2.1.d.

Surveillance Requirement 4.2.4.1.c. provides assurance that the mechanical and

electrical aspects of the control eystem are functional.

Surveillance Requirement 4.2.4.2 addresnes the block valves. The block valves
are exempt from the surveillance requirements to cycle the valves when they
have been closed to comply with Technical Specification 3.1.1.5.a.,b. or c.
Thie precludes the need to cycle the valves with a full eystem differential
pressure or when maintenance is being performed to restore an inoperable PORV
to OFERABLE status. Also, this limits the challenges to the primary function

of the Block Valve which is to provide an RCS pressure boundary for a degraded
PORV.

Surveillance Requirement 4.2.4.3 provides assurance of operability of the
accumulators and that the accumulators are capable of supplying sufficient
Nitrogen to operate the PORV(s) if they are needed for RCS pressure control
and normal Nitrogen and the backup Instrument Air syetems are not available.
Backup Instrument Air is eupplied when the accumulator reaches its low

preesure setpoint.

Survelllance Requirement 4.2.5.1 providee assurance that the instrumentation

for the actuation of the LTOP function of PORVe is calibrated to provide
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automatic actuation of the PORVs for low temperature conditions. Also, the

flow path to the PORV is assured to be open.

References
(1) FSAR, Section 4.4
(2) FSAR, Volume 4, Tab VII, Question VI.C
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