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PLANT SYSTEHS

BASES

3 4.7.1.2 AUXILIARYFEEDMATER SYSTEH
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3 4.7.1.3 AUXILIARYFEEDMATER SOURCE

The principal function of the Auxiliary Feedwater (AFM) Source is to
provide a qualified source of water to the steam generators via the AFM System
for removal of decay and sensible heat from the Reactor Coolant System (RCS)
through generation and release of steam.

The minimum usable water volume in the Condensate Storage Tank (CST)
ensures the availability of sufficient water for cooldown of the RCS to less
than 350 F in the event of a total loss of offsite power. This minimum volume
is also sufficient to remove decay heat sufficient to maintain the RCS at HOT
STANDBY conditions for 8 hours with steam discharge to the atmosphere.

An alternate plant cooldown scenario has been postulated for the loss of
offsite power, which assumes a reduced Reactor Coolant System cooldown rate
and provides credit only for seismically qualified .water sources. The lower
rate increases the cooldown time period until the Residual Heat Removal'ystem
can be used to remove further decay heat. The capacity of the seismically
qualified portion of the CST is less than the total amount of water needed for
the extended time period. The Fire Mater Storage Tank (FMST) has been
identified as the seismically qualified source of additional water in the
event of an extended cooldown without offsite power.

Mith the CST less than the required volume, the volume must be restored
to the 1imit. Four hours provides time to restore the required volume from
the condenser, or other source, and is a reasonable time to limit the risk
from accidents requiring the plant to cool down.

Mith the FMST unable to supply the required backup volume of cooling
water to the AFM System, the operability of the supply must be restored within
seven days. This is considered a reasonable time to limit the risk of an
accident which would require the use of the backup volume in addition to the
primary volume maintained in the CST. Alternate non-seismically qualified
water sources are also available to supply water to supplement the CST volume.
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INSERT A

BACKGROUND

The Auxiliary Feedwater (AFW) System automatically
supplies feedwater to the steam generators to remove decay
heat from the Reactor Coolant System upon the loss of normal
feedwater supply. The AFW pumps take suction from the
condensate storage tank (CST) (TS 3/4.7.1.3) and pump to the
steam generator secondary side via separate and independent
connections-to the main feedwater (MFW) piping outside
containment. The steam generators function as a heat sink
for core. decay heat. The heat load is dissipated by
releasinq steam to the atmosphere from the steam generators
via the main steam safety valves (MSSVs) (TS 3/4.7.1.1) or
atmospheric dump valves (TS 3/4.7.1.6). If the main
condenser is available, steam may be released via the steam
bypass va Lves and recirculated to the CST.

The AFW System consists of two motor driven AFW pumps
and one steam turbine driven pump configured into three
trains. Fach motor driven pump provides 100% of AFW flow
capacity, and the turbine driven pump provides 2004 of the
required capacity to the steam generators (ref. 3), with
"100% capacity" as defined in the AFW design basis accident
analysis (loss of normal feedwater) (ref. 1). The pumps are
equipped with independent recirculation lines to prevent
pump operation against a closed system. Each motor driven
AFW pump is powered from an independent Class 1E power
supply and feeds two steam generators, although each pump
has the capability to be manually realigned to feed other
steam generators. The steam turbine driven AFW pump
receives steam from two main steam lines upstream of the
main steam isolation valves. Each of the steam feed lines
will supply 100< of the requirements of the turbine driven
AFW pump.

The turbine driven AFW pump supplies a common header
capable 'of feeding all steam generators with vital AC
powered control valves actuated to the appropriate steam
generator oy remote manual action. One pump at full flow is
sufficient to remove decay heat and cool the unit, to
residual heat removal (RHR) entry conditions. Thus, the
requirement for diversity in motive power sources for the
AFW System is met.

The AFW System is capable of supplying feedwater to the
steam generators during normal unit startup, shutdown, and
hot standby conditions.

The AFW System is designed to supply sufficient water
to the s'~.am generator(s) to remove decay heat with steam
generator pressure at the setpoint of the MSSVs.
Subseque;~tly, the AFW System supplies sufficient water to
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INSERT A (cont.)

cool the un.~.t to RHR entry conditions, with steam released
through the ADVs.

The AFW System actuates automatically on steam
generatn-. water level—low-low by the Engineered Safety
Feature,hc"uation System (ESFAS) (TS 3/4.3.2). Other
condition: that actuate the motor driven or the turbine
driven AFW pumps include: loss of offsite power, safety
injection, trip of all MFW pumps, AMSAC signal, and transfer
to diesel.

II

The AFW System is discussed in the FSAR, Section 6.5
(Ref. 1) .

U

APPLICABLE SAFETY ANALYSES
k

The AFW system mitigates the consequences of any event
with los =f normal feedwater.

The design basis of the AFW System is to supply water
to the si:earn generator to remove decay heat and other
residual h at by delivering at least the minimum required
flow rat . to the steam generators at pressures corresponding
to the 1=west steam generator safety valve set pressure plus
34 tolere.ace plus 3o accumulation.

In'addition, the AFW System must supply enough makeup
water to 'replace steam generator secondary inventory lost as
the unit cools to MODE 4 conditions. Sufficient AFW flow
must als<~ be available to account for flow losses such as
pump reci.rculation and line breaks.

The iimiting Design Basis Accidents (DBAs) and
transients for the AFW System are as follows:

a. Feedwater Line Break (FWLB); and

b. Los of MFW.

In <.dclition, the minimum available AFW flow and system
characteristics must be considered in the analysis of normal
cooldown nd small break loss of coolant accident (LOCA) due
to their potential impact.

The ESFAS automatically actuates the AFW turbine driven
pump to -e')sure an adequate feedwater supply to the steam
generator.;- during loss of power.

The AFW System design is such that it can perform its
function following an FWLB between the MFW isolation valves
and containment, combined with a loss of offsite power
following turbine trip, and a single active failure of the
steam turbine driven AFW pump. In such a case, the ESFAS
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INSERT A (cont.)

logic ma)'iot detect the affected steam generator if the
backflow -.heck valve to the affected MFW header worked
properly,. One motor driven AFW pump would deliver to the
broken MEW header at the pump runout flow until the problem
was detected, and flow terminated by the operator.
Sufficient flow for cooldown would be delivered to two of
the intacv. steam generators by the redundant AFW pump.

The AFW'System satisfies the requirements of
Criterion 3 of the NRC Policy Statement.

LCO

This T.CO provides assurance that the AFW System will
perform .ts design safety function to mitigate the
conseque~~c~s of accidents that could result in
overpress:~rization of the reactor coolant pressure boundary.
Three independent AFW pumps in three diverse trains are
required to be OPERABLE to ensure the availability of
residua~ heat removal capability for all events accompanied
by a loss of offsite power and a single failure. This is
accompli.=.hed by powering two of the pumps from independent
emergency buses. The third AFW pump is powered by a
differen" means, a steam driven turbine supplied with steam
from a source that is not isolated by closure of the MSIVs.

The AFW System is considered OPERABLE when the
components and flow paths required to provide redundant AFW
flow to the steam generators are OPERABLE. This requires
that the two motor driven AFW pumps be OPERABLE in two
diverse paths, each supplying AFW to separate steam
generator s. The turbine driven AFW pump is required to be
OPERABLE with redundant steam supplies from each of two main
steam lines upstream of the MSIVs, and shall be capable of
supplying AFW to any of the steam generators. The piping,
valves, instrumentation, and controls in the required flow
paths also are required to be OPERABLE.

APPLICABILITY

In MODES 1, 2, and 3, the AFW System is required to be
OPERABLE in the event that it is called upon to function
during a loss of MFW. In addition, the AFW System is
required to supply enough makeup water to replace the steam
generator secondary inventory, lost via atmospheric
discharge, as the unit cools to MODE 4 conditions.

In MODE 4, 5, or 6, the steam generators are not
normally used for heat removal, and the AFW System is not
required.



R

'4

h

1

~ ) 1



INSERT A (cont.)

ACTIONS

Action a.

With one of the required AFW trains (pump or flow path)
inoperab."."e in MODE 1, 2, or 3, action must be taken to
restore (.'PERABLE status within 72 hours. This Condition
include~. the loss of one of the two steam supply lines to
the turbine driven AFW pump. The 72 hour Completion Time is
reasonabl~,, based on redundant capabilities afforded by the
AFW Systeia, time needed for repairs, and the low probability
of a DBA occurring during this time period.

Action b.

If,-..wo AFW trains are inoperable in MODE 1, 2, or 3,
the unit must be placed in a MODE in which the LCO does not
apply. 'To achieve this status, the unit must be placed in
at least MODE 3 within 6 hours, and in MODE 4 within the
following' hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challeng.".ng unit systems.

Act.".on c.

If.all three AFW trains are inoperable in MODE 1, 2,
or 3, the unit is in a seriously degraded condition with no
safety related means for conducting a cooldown, and only
limited m ans for conducting a cooldown with
nonsafety related equipment. In such a condition, the unit
should nct; be perturbed by any action, including a power
change,,"-.hat might result in a trip. The seriousness of
this condition requires that action be started immediately
to restore one AFW train to OPERABLE status.

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.7.1.2.1a.
Ver'>fy'ng the correct alignment for manual,

power operated, and automatic valves in the AFW System water
and stean supply flow paths provides assurance that the
proper flow paths will exist for AFW operation. This SR
does not .=.pply to valves that, are locked, sealed, or
otherwise secured in position, since they are verified to be
in the cc':rect position prior to locking, sealing, or
securing. This SR also does not apply to valves that cannot
be inadvertently misaligned, such as check valves. This
Surveillance does not require any testing or valve
manipulation; rather, it involves verification that those
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INSERT A (cont.)

valves c ~pebble of being mispositioned are in the correct
position. ~

The 31 day Frequency is based on engineering judgment,
is consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

Surveillance Requirement 4.7.1.2.1b.
Tes;: .ng.each AFW pump pursuant to TS 4.0.5 ensures that

AFW pump p.rformance has not degraded during the cycle.
Flow and differential head are normal tests of centrifugal
pump performance required by Section XI of the ASME Code
(Ref. 2). Because it is undesirable to introduce cold AFW
into the stcam generators while they are operating, this
testing „i.s performed on recirculation flow. This test
confirms 'o»v point on the pump design curve and isindicative'f overall performance. Such inservice tests
confirm .".omponent OPERABILITY, trend performance, and detect
incipien: failures by indicating abnormal performance.
Performan.:e of inservice testing discussed in the ASME Code,
Section XI (Ref. 2) (only required at 3 month intervals)
satisfie:. this requirement. The 31 day Frequency on a
STAGGERL'D TEST BASIS results in testing each pump once every
3 months, as required by Reference 2.

Thi:=i"QR is modified by a Note indicating that the SR
for the turbine driven pump should be deferred until
suitable t.est conditions are established. This deferral is
required because there is insufficient steam pressure to
perform i:he test.

Surveillance Requirement 4.7.1.2.1c.
Th.i:-: SR verifies that AFW can be delivered to the

appropriate; steam generator in the event of any accident. or
transient t'nat generates an ESFAS, by demonstrating that
each aut:~oatic valve in the flow path actuates to its
correct;position on an actual or simulated actuation signal.
This Surv~"illance is not required for valves that are
locked, .ealed, or otherwise secured in the required
position blinder administrative controls. The 18 month
Frequency'! is based on the need to perform this Surveillance
under the conditions that apply during a unit outage and the
potentia'f. for an unplanned transient if the Surveillance
were per'.:"ormed with the reactor at power. The 18 month
Frequency is acceptable based on operating experience and
the design reliability of the equipment.

Thi:: SR verifies that the AFW pumps will start in the
event of any accident or transient that generates an ESFAS
by demonstrating that each AFW pump starts automatically on
an actual or simulated actuation signal. The 18 month
Frequenc.~ .';=. based on the need to perform this Surveillance
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INSERT A (cont.)

under the conditions that apply during a unit outage and the
potential for an unplanned transient if the Surveillance
were performed with the reactor at power.

1

This SR is modified by a Note indicating that the SR
for the turbine driven pump should be deferred until
suitable: test. conditions are established. This deferral is
required because there is insufficient steam pressure to
perform @he test.

REFERENC,t" S

1. FSAR, .Section 6.5 and Section 15.2.8

2. ASNE, Boiler and Pressure Vessel Code, Section XI

3. Surveillance Test Procedures (STPs) P-AFW-11, P-AFW-12,
P AFW 13~ P AFW 21I P AFW 22~ P AFW 23
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PLANT SYSTEMS

BASES

3 4.7.1.4 SPECIFIC ACTIVITY

The limitations on Secondary Coolant System specific activity ensure that
the resultant off-site radiation dose will be limited to a small fraction of
10 CFR Part 100 dose guideline values in the event of a steam line rupture. This
dose also includes the effects of a coincident I gpm reactor to-secondary tube
leak in the steam generator of the affected steam line. These values are
consistent with the assumptions used in the safety analyses.

3 4.7.1.5 HAIN STEAM LINE ISOLATION VALVES

The OPERABILITY of the main steam line isolation valves ensures that no
more than one steam generator will blowdown in the event of a steam line
rupture. This restriction is required to: (1) minimize the positive reactivity
effects of the Reactor Coolant System cooldown associated with the blowdown, and
(2) limit the pressure rise within containment in the event the steam line
rupture occurs within containment. The OPERABILITY of the main steam isolation
valves within the closure times of the Surveillance Requirements is consistent
with the assumptions used in the safety analyses.

3 4.7.1.6 STEAM GENERATOR HC ATMOSPHERIC DUMP VALVES

The Limiting Condition for Operation requirement of four steam generator
1(C atmospheric dump valves (ADVs} (PCV-19, PCV-20, PCV-21, and PCV-22)
ensures that following a steam generator tube rupture accident subcooling can be
achieved, consistent with assumptions used in the steam generator tube rupture
analysis, to facilitate equalizing pressures between the Reactor Coolant System
and the faulted steam generator. This eliminates further primary to secondary
leakage and potential subsequent overfill of the affected steam generator. The
analysis assumes that the HC ADV on the ruptured steam generator is not used,
and that the other three 1@A ADVs are used for heat removal. The surveillance
requirement for the 1% ADVs backup air bottles ensures that the 1@A ADVs will
be available to mitigate the consequences of a steam generator tube rupture
accident concurrent with loss of offsite power.

A backup air bottle pressure of 260 psig provides adequate air to operate
as assumed in the analysis. This provides sufficient margin to allow cooldown
consistent with the analysis assumptions.

Concurrent with the requirement that a specific number of 1Ã ADVs be
OPERABLE is the requirement that the associated 10% ADV block valves upstream be
open. Should an associated 1(5 ADV block valve be closed, the AC ADV
downstream of that block valve should also be considered inoperable and the
applicable ACTION statement shall be entered until such time that the block
valve is opened.

Additionally, the requirements of Technical Specification 3.6.3,
Containment Isolation Valves, apply to the 1{5 ADVs.

The Technical Specification is applicable in plant operational Modes 1, 2,
and 3 because the 1'DVs are required to provide the subcoo1ing as necessary
to permit primary system depressurization for SGTR accident mitigation.

DIABLO CANYON — UNITS 1 5 2 B 3/4
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PLANT SYSTEMS

BASES

3 4-7-1-7 HAIN FEEDMATER REGULATING BYPASS AND ISOLATION VALVES

The OPERABILITY of the Hain Feedwater Isolation Valves (HFIVs), Hain
Feedwater Regulating Valves (HFRVS), and MFRV bypass valves ensures that the
valves will be capable of performing their intended safety function. The safety
function of these valves is to rapidly close following: (1) a steam line or
feedwater line rupture, thereby limiting the Reactor Coolant System cooldown and
limiting the total energy release to the containment; or (2) a feedwater system
—.,=lfunction, thereby limiting Reactor Coolant System cooldo'vi.

The analysis of excessive RCS heat removal due to a feedwater system
malfunction assumes that a control system malfunction or operator error causes a
MFRV and associated bypass valve to open fully, resulting in a step increase in
feedwater flow to one steam generator. The analysis assumes a feedwater
isolation signal is generated by a high-high steam generator level. Feedwater
isolation is assumed to occur as a result of the HFRV and associated bypass
valve closing as a result of the feedwater isolation signal.

Rupture of a steam line is analyzed to calculate the response of the
reactor core and to determine the resulting mass and energy releases. Two
separate analyses are performed since conservative assumptions for the core
response analysis are different than the conservative assumptions for the mass
and energy release analysis. The core response analysis credits feedwater
isolation as a result of the safety injection signal which results in a
feedwater isolation signal. Feedwater isolation is assumed to occur as a result
of closure of all MFRVs and HFRV bypass valves.

'he

mass and energy release analysis consists of several cases. The
analysis assumes feedwater isolation occurs as a result of the safety injection
signal which results fn a feedwater isolation signal. Some cases are analyzed
that assume a MFRV fails and feedwater isolation occurs as a result of closure
of the HFIV. For cases. with other single failure assumptions, feedwater
isolation is assumed to. occur as a result of closure of all MFRVq'nd MFRV
bypass valves.

The core response and mass and energy releases that would result from a
rupture of a main feedwater line are bounded by the analyses of the rupture of a
main steam line.

DIABLO CANYON — UNITS 1 5 2 B 3/4
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PUST SYSTEMS

BASES

3 4-7-1-7 MAIN FEEDMATER REGULATING BYPASS AND ISOLATION VALVES
(continued)

The OPERABILITY of the HFIVs, HFRVs, and MFRV bypass valves within the
closure time of the surveillance requirements is consistent with the assumptions
used in the safety analyses. Mhen these valves are closed, they are performing
their safety function.

The APPLICABILITYof this specification is-MODES 1, 2, and 3. The basis
for this is that in MODES 1 and 2 there is significant energy and in MODE 3
there may be significant energy in the Steam Generators. Nth significant
energy in the Steam Generators the valves are needed for isolation of the Steam
Generators in the event of a secondary system pipe rupture.

The ACTION statement requires that an inoperable valve either be restored
to an OPERABLE condition or closed within 4 hours. Closing the valve fulfills
the safety function of feedwater isolation so the ACTION Statement can be
exited. If a HFRV or a HFRV bypass valve is inoperable, another option is
available to isolate the inoperable valve with at least one closed valve within
4 hours. This option is not available for the HFIVs since the HFIVs are in the
Class I feedwater piping and there are no other valves, other than check valves,
in the Class I piping that could be closed to isolate the Class I portion of the
feedwater line.
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PLANT SYSTEMS

BASES

3 4.7.1.2 AUXILIARYFEEDWATER SYSTEM

BACKGROUND

The Auxiliary Feedwater (AFW) System automatically supplies feedwater to
the steam gener ators to remove decay heat from the Reactor Coolant System upon
the loss of normal feedwater supply. The AFW pumps take suction from the
condensate storage tank (CST) (TS 3/4.7.1.3) and pump to the steam generator
secondary side via separate and independent connections to the main feedwater
(NFW) piping outside containment. The steam generators function as a heat
sink for core decay heat. The heat load is dissipated by releasing steam to
the atmosphere from the steam generators via the main steam safety valves
(MSSVs) (TS 3/4.7.1.1) or atmospheric dump valves (TS 3/4.7.1.6). If the main
condenser is available, steam may be released via the steam bypass valves and
recirculated to the CST.

The AFW System consists of two motor driven AFW pumps and one steam
turbine driven pump configured into three trains. Each motor driven pump
provides 100% of AFW flow capacity, and the turbine driven pump provides 200%
of the required capacity to the steam generators (ref. 3), with "100%
capacity" as defined in the AFW design basis accident analysis (loss of normal
feedwater ) (ref. 1). The pumps are equipped with independent recirculation
lines to prevent pump operation against a closed system. Each motor driven
AFW pump is powered from an independent Class 1E power supply and feeds two
steam generators, although each pump has the capability to be manually
realigned to feed other steam generators. The steam turbine driven AFW pump
receives steam from two main steam lines upstream of the main steam isolation
valves. Each of the steam feed lines will supply 100% of the requirements of
the turbine driven AFW pump.

The turbine driven AFW pump supplies a common header capable of feeding
all steam generators with vital AC powered control valves actuated to the
appropriate steam generator by remote manual action. One pump at full flow is
sufficient to remove decay heat and cool the unit to residual heat removal
(RHR) entry conditions. Thus, the requirement for diversity in motive power
sources for the AFW System is met.

The AFW System is capable of supplying feedwater to the steam generators
during normal unit startup, shutdown, and hot standby conditions.

The AFW System is designed to supply sufficient water to the steam
generator(s) to remove decay heat with steam generator pressure at the
setpoint of the HSSVs. Subsequently, the AFW System supplies sufficient water
to cool the unit to RHR entry conditions, with steam released through the
ADVs.

DIABLO CANYON — UNITS 1 & 2
TSB37.4a
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PLANT SYSTEMS

BASES

3 4.7.1.2 AUXILIARYFEEDWATER SYSTEM (continued)

The AFW System actuates automatically on steam generator water level low-
low by the Engineered Safety Feature Actuation System (ESFAS) (TS 3/4.3.2).
Other conditions that actuate the motor driven or the turbine driven AFW pumps
include: loss of offsite power, safety injection, trip of all MFW pumps,
AMSAC signal, and transfer to diesel.

The AFH System is discussed in the FSAR, Section 6.5 (Ref. 1).

APPLICABLE SAFETY ANALYSES

The AFH system mitigates the consequences of any event with loss of
normal feedwater.

The design basis of the AFW System is to supply water to the steam
generator to remove decay heat and other residual heat by delivering at least
the minimum required flow rate to the steam generators at pressures
corresponding to the lowest steam generator safety valve set pressure plus

3'olerenceplus 3X accumulation.

In addition, the AFW System must supply enough makeup water to replace
steam generator secondary inventory lost as the unit cools to MODE 4
conditions. Sufficient AFW flow must also be available to account for flow
losses such as pump recirculation and line breaks.

The limiting Design Basis Accidents (DBAs) and transients for the AFlJ
System are as follows:

a. Feedwater Line Break (FHLB); and

b. Loss of MFH.

In addition, the minimum available AFW flow and system characteristics
must be considered in the analysis of normal cooldown and small break
loss of coolant accident (LOCA) due to their potential impact.

The ESFAS automatically actuates the AFH turbine driven pump to ensure an
'dequatefeedwater supply to the steam generators during loss of power .

The AFH System design is such that it can perform its function following
an FHLB between the MFH isolation valves and containment, combined with a loss
of offsite power following turbine trip, and a single active failure of the
steam turbine driven AFH pump. In such a case, the ESFAS logic may not detect
the affected steam generator if the backflow check valve to the affected MFW

header worked properly. One motor driven AFW pump would deliver to the broken
MFW header at the pump runout flow until the problem was detected, and flow

DIABLO CANYON — UNITS 1 & 2
TSB37.4a

B 3/4 7-2a Amendment Nos. &



t A

'

4a. ~

t tk,



PLANT SYSTEMS

BASES

3 4.7.1.2 AUXILIARYFEEDWATER SYSTEM (continued)

terminated by the operator. Sufficient flow for cooldown would be delivered
to two of the intact steam generators by the redundant AFH pump.

The AFW System satisfies the requirements of Criterion 3 o the NRC

Policy Statement.

LCO

This LCO provides assurance that the AFH System will perform its design
safety function to mitigate the consequences of accidents that could result in
overpressurization of the reactor coolant pressure boundary. Three
independent AFW pumps in three diverse trains are required to be OPERABLE to
ensure the availability of residual heat removal capability for all events
accompanied by a loss of offsite power and a single failure. This is
accomplished by powering two of the pumps from independent emergency buses.
The third AFH pump is powered by a different means, a steam driven turbine
supplied with steam from a source that is not isolated by closure of the
MSIVs.

The AFW System is considered OPERABLE when the components and flow paths
required to provide redundant AFH flow to the steam generators are OPERABLE.
This requires that the two motor driven AFW pumps be OPERABLE in two diverse
paths, each supplying AFW to separate steam generators. The turbine driven
AFH pump is required to be OPERABLE with redundant steam supplies from each of
two main steam lines upstream of the MSIVs, and shall be capable of supplying
AFH to any of the steam generators. The piping, valves, instrumentation, and
controls in the required flow paths also are required to be OPERABLE.

APPLICABILITY

In MODES 1, 2, and 3, the AFH System is required to be OPERABLE in the
event that it is called upon to function during a loss of MFW. In addition,
the AFH System is required to supply enough makeup water to replace the steam
generator secondary inventory, lost via atmospheric discharge, as the unit
cools to MODE 4 conditions.

In MODE 4, 5, or 6, the steam generators are not normally used for heat
removal, and the AFH System is not required.

DIABLO CANYON — UNIlS 1 5 2
TSB37.4a
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PLANT SYSTEMS

BASES

3 4.7.1.2 AUXILIARYFEEDWATER SYSTEM (continued)

ACTIONS

Action a.

With one of the required AFW trains (pump or flow path) inoperable in
MODE 1, 2, or 3, action must be taken to restore OPERABLE status within
72 hours. This Condition includes the loss of one of the two steam supply
lines to the turbine driven AFl, pump. The 72 hour Complotion Time is
reasonable, based on redundant capabilities afforded by the AFW System, time
needed for repairs, and the low probability of a DBA occurring during this
time period.

Action b.

If two AFW trains are inoperable in NODE 1, 2, or 3, the unit must be
placed in a MODE in which the LCO does not apply. To achieve this status, the
unit must be placed in at least MODE 3 within 6 hours, and in MODE 4 within
the following 6 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power conditions
in an orderly manner and without challenging unit systems.

Action c.

If all three AFW trains are inoperable in NODE 1, 2, or 3, the unit is in
a seriously degraded condition with no safety related means for conducting a
cooldown, and only limited means for conducting a cooldown with
nonsafety related equipment. In such a condition, the unit should not be
perturbed by any action, including a power change, that might result in a
trip. The seriousness of this condition requires that action be started
immediately to restore one AFW train to OPERABLE status.

SURVEILLANCE RE(UIREMENTS

Surveillance Requirement 4.7.1.2.1a.

Verifying the correct alignment for manual, power operated, and automatic
valves in the AFW System water and steam supply flow paths provides assurance
that the proper flow paths will exist for AFW operation. This SR does not
apply to valves that are locked, sealed, or otherwise secured in position,
since they are verified to be in the correct position prior to locking,
sealing, or securing. This SR also does not apply to valves that cannot be
inadvertently misaligned, such as check valves. This Surveillance does not
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3 4.7.1.2 AUXILIARYFEEDWATER SYSTEM (continued)

require any testing or valve manipulai:ion; rather, ii involves verification
that those valves capable of being mispositioned are in the correct position.

The 31 ding Frequency is based on engineering judgment, is consistent with
the procedural controls governing valve operation, and ensures correct valve
positions.

Surveillance Requirement 4.7.1.2.1b.

Testing each AFW pump pursuant to TS 4.0.5 ensures that AFW pump
performance has not degraded during the cycle. Flow and differential head are
normal tests of centrifugal pump performance required by Section XI of the
ASME Code (Ref. 2). Because it is undesirable to introduce cold AFW into the
steam generators while they are operating, this testing is performed on
recirculation flow. This test confirms one point on the pump design curve and
is indicative of overall performance. Such inservice tests confirm component
OPERABILITY, trend performance, and detect incipient failures by indicating
abnormal performance. Performance of inservice testing discussed in the ASME

Code, Section XI (Ref. 2) (only required at 3 month intervals) satisfies this
requirement. lhe 31 day Frequency on a STAGGERED TEST BASIS results in
testing each pump once every 3 months, as required by Reference 2.

This SR is modified by a Note indicating that the SR for the turbine
dr iven pump should be deferred until suitable test conditions are established.
This deferral is required because there is insufficient steam pressure to
perform the test.

Surveillance Requirement 4,7.1.2.1c.

This SR verifies that AFW can be delivered to the appropriate steam
generator in the event of any accident or transient that generates an ESFAS,
by demonstrating that each automatic valve in the flow paih actuates to its
correct position on an actual or simulated actuation signal. This
Surveillance is not required for valves that are locked, sealed, or otherwise
secured in the required position under administrative controls. The 18 month
Frequency is based on the need to perform this Surveillance under the
conditions thai apply during a unit ouiage and the potential for an unplanned
transient if the Surveillance were performed with the reactor at power. The
18 month Frequency is acceptable based on operating experience and the design
reliability of the equipment.

This SR verifies that the AFW pumps will start in the event of any
accident or transient that generates an ESFAS by demonstrating that, each AFW

pump starts automatically on an actual or simulated actuation signal. The
18 month Frequency is based on the need to perform this Surveillance under the
conditions that apply during a unit outage and the potential for an unplanned
transient if the Surveillance were performed with the reactor at power.
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3 4.7.1.2 AUXILIARYFEEDRATER SYSTEM (continued)

This SR is modified by a Note indicating that the SR for the turbine
driven pump should be deferred until suitable test conditions are established.
This deferral is required because there is insufficient steam pressure to
perform the test.

REFERENCES

1. FSAR, Section 6.5 and Section 15.2.8

2. ASME, Boiler and Pressure Vessel Code, Section XI

3. Surveillance Test Procedures (STPs) P-AFW-11, P-AFW-12, P-AFW-13, P-AFW-
21, P-AFW-22, P-AFW-23

3 4.7.1.3 AUXILIARYFEEDWATER SOURCE

The principal function of the Auxiliary Feedwater (AFW) Source is to
provide a qualified source of water to the steam generators via the AFW System
for removal of decay and sensible heat from the Reactor Coolant System (RCS)
through generation and release of steam.

The minimum usable water volume in the Condensate Storage Tank (CST)
ensures the availability of sufficient water for cooldown of the RCS to less
than 350'F in the event of a total loss of offsite power. This minimum volume
is also sufficient to remove decay heat sufficient to maintain the RCS at HOT
STANDBY conditions for 8 hours with steam discharge to the atmosphere.

An alternate plant cooldown scenario has been postulated for the loss of
offsite power, which assumes a reduced Reactor Coolant System cooldown rate
and provides credit only for seismically qualified water sources. The lower
rate increases the cooldown time period until the Residual Heat Removal System
can be used to remove further decay heat. The capacity of the seismically
qualified portion of the CST is less than the total amount of water needed for
the extended time period. The Fire Water Storage Tank (FWST} has been
identified as the seismically qualified source of additional water in the
event of an extended cooldown without offsite power.

With the CST less than the required volume, the volume must be restored
to the limit. Four hours provides tim to restore the required volume from
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3 4.7.1.3 AUXILIARYFEEDWATER SOURCE (continued)

the condenser, or other source, and is a reasonable time to limit'he risk
from accidents requiring the plant to cool down.

With the FWST unable to supply the required backup volume of cooling
water to the AFW System, the operability of the supply must be restored within
seven days. This is considered a reasonable time to limit the risk of an
accident which would require the use of the backup volume in addition to the
primary volume maintained in the CST. Alternate non-seismically qualified
water sources are also available to supply water to supplement the CST volume.

3 4.7.1.4 SPECIFIC ACTIVITY

The limitations on Secondary Coolant System specific activity ensure that
the resultant off-site radiation dose will be limited to a small fraction of
10 CFR Part 100 dose guideline values in the event of a steam line rupture.
This dose also includes the effects of a coincident 1 gpm reactor-to-secondary
tube leak in the steam generator of the affected steam line. These values are
consistent with the assumptions used in the safety analyses.

Q3 4.7.1.5 MAIN STEAM LINE ISOLATION VALVES

The OPERABILITY of the main steam line isolation valves ensures that no
more than one steam generator will blowdown in the event of a steam line
rupture. This restriction is required to: (1) minimize the positive
reactivity effects of the Reactor Coolant System cooldown associated with the
blowdown, and (2) limit the pressure rise within containment in the event the
steam line rupture occurs within containment. The OPERABILITY of the main
steam isolation valves within the closure times of the Surveillance
Requirements is consistent with the assumpt.ions used in the safety analyses.

3 4 7 1 ~ 6 STEAM GENERATOR 10% ATMOSPHERIC DUMP VALVES

The Limiting Condition for Operation requirement of four steam g nerator
10Ã atmospheric dump valves (ADVs) (PCV-19, PCV-20, PCV-21, and PCV-22)
ensures that following a steam generator tube rupture accident subcooling can
be achieved, consistent with assumptions used in the stcam generator tube
rupture analysis, to facilitate equalizing pressures between the Reactor
Coolant System and the faulted steam generator. This eliminates further
primary to secondary leakage and potential subseouent overfill of the affected
steam generator. The analysis assumes that the 10K ADV on the ruptured steam
generator is not used, and that the other three 104 ADVs are used for heat
removal. The surveillance requirement for the 105 ADVs backup air bottles
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3 4.7.1.6 STEAH GENERATOR 10% ATHOSPHERIC DUHP VALVES (continued)

ensures that the 10/. ADVs will be available to mitigate ihe consequences of a
steam generator tube rupture accident concurrent with loss of offsite power,

A backup air bottle pressure of 260 psig provides adequate air to operate
as assumed in the analysis. This provides sufficient margin to allow cooldown
consistent with the analysis assumptions.

Concurrent with the requirement that a specific number of 10% ADVs be
OPERABLE is the requirement that the associated 10% ADV block valves upstream
be open. Should an associated 10% ADV block valve be closed, the 10% ADV
downstream of that block valve should also be considered inoperable and the
applicable ACTION statement shall be entered until such time that the block
valve is opened.

Additionally, the requirements of Technical Specification 3.6.3,
Containment Isolation Valves, apply to the 10% ADVs.

The Technical Specification is applicable in plant operational Nodes 1,
2, and 3 because the 10% ADVs are required to provide the subcooling as
necessary to permit primary system depressurization for SGTR accident
mitigation.

3 4.7.1.7 HAIN FEEDWATER REGULATING BYPASS AND ISOLATION VALVES

The OPERABILITY of the Hain Feedwater Isolation Valves (HFIVs), Hain
Feedwater Regulating Valves (HFRVS), and HFRV bypass valves ensures that the
valves will be capable of performing their intended safety function. The
safety function of these valves is to rapidly close following: (1) a steam
line or feedwater line rupture, thereby limiting the Reactor Coolant System
cooldown and limiting the total energy release to the containment; or (2) a
feedwater system malfunction, thereby limiting Reactor Coolant System
cooldown.

The analysis of excessive RCS heat removal due io a feedwater system
malfunction assumes that a control system malfunction or operator error causes
a HFRV and associated bypass valve to open fully, resulting in a step increase
in feedwater flow to one steam generator. The analysis assumes a feedwater
isolation signal is generated by a high-high steam generator level. Feedwater
isolation is assumed to occur as a result of the HFRV and associated bypass
valve closing as a result of the feedwater isolation signal.
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3 4 7 ~ 1 7 f%IN FEEDWATER REGULATIHa BYPASS AI' ISOLATION VALVES (continued)

Rupture of a steam line is analyzed to calculate iho response of the
reactor core and to determine the resulting mass and energy releases. Two
separate analyses are performed since conservative assumptions for the core
response analysis are different than the conservative assumptions for the mass
and energy release analysis. The core response analysis credits feedwater
isolation as a result of the safety injection signal which results in a
feedwater isolation signal. Feedwater isolation is assumed to occur as a
result of closure of all MFRVs and HFRV bypass valves.

The mass and energy release analysis consists of several cases. The
analysis assumes feedwater isolation occurs as a result of the safety
injection signal which results in a feedwater isolation signal. Some cases
are analyzed that assume a NFRV fails and feedwater isolation occurs as a
result of closure of the NFIV. For cases with other single failure
assumptions, feedwater isolation is assumed to occur as a result of closure of
all NFRVs and HFRV bypass valves.

The core response and mass and energy releases that would result from a
rupture of a main feedwater line are bounded by the analyses of the rupture of
a main steam line.

The OPERABILITY of the MFIVs, t<FRVs, and MFRV bypass valves within the
closure time of the surveillance requiresients is consistent with the
assumptions used in the safety analyses. When these valves are closed, they
are performing their safety function.

The APPLICABILITYof this specification is NODES I, 2, and 3. The basis
for this is that in NODES 1 and 2 there is significant energy and in MODE 3
there may be significant energy in the Steam Generators. With significant
energy in the Steam Generators the valves are needed for isolation of the
Steam Generators in the event of a secondary system pipe rupture.

The ACTION statement requires that an inoperable valve either be restored
to an OPERABLE condition or closed within 4 hours. Closing the valve fulfills
the safety function of feedwater isolation so the ACTION Statement can be
exited. If a YiFRV or a NFRV bypass valve is inoperable, another option is
available to isolate the inoperable valve with at least one closed valve
within 4 hours. This option is not available for the HFIVs since the NFIVs
are in the Class I feedwater piping and there are no oth r valves, other than
check valves, in the Class I piping that could be closed to isolate the Class
I portion of the feedwater line.
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PG&E-95-518

Westinghouse
Electric Corporation

Energy Systems Sor 355
Pinsbufy Pef~sylvania l5230 0355

Mr. Michael Angus, Manager
Nuclear Engineering Services
Pacific Gas k. Electric
333 Market Street
San Francisco, California 94177

NTD-NSRLA-OPL-95-128
March 17, 1995

Attention: Mr. Ralph Berger

Diablo Canyon Units 1 and 2
Reduction in the AuxiliaryFeedwater Flow Evaluation

(SECI 94-188, Revision 1)

Dear Mr. Angus:

In response to a request by the Pacific Gas & Electric (PG&E) Company, Westinghouse has
evaluated the safety acceptability of a reduction in the Auxiliary Feedwater (AFW) flow rate
for the Diablo Canyon Power Plant (DCPP), Units 1 and 2. The AFW fiow reduction
consists of reducing the minimum required motor-driven pump flow tate to 410 gpm and the
turbine-driven pump flow rate to 820 gpm, corresponding to a backpressure of 1130 psig.

In each of the Diablo Canyon units, auxiliary feedwater is provided by two motor-driven
auxiliary feedwater pumps (MDAFP) and one turbine-driven auxiliary feedwater pump
(TDAFP). Each MDAFP provides AFW fiow to two steam generators, while the TDAFP
provides AFW fiow to each of the four steam generators. At,present, the Diablo Canyon
safety analyses require that each MDAFP provide a minimum flow of 440 gpm for steam
generator pressures up tot he steam generator safety valve set pressure plus three percent
(3%) accumulation and one percent (1%) tolerance (1108 psig). The TDAFP is required to
provide 880 gpm under the same steam generator pressure conditions.

When three percent (3%) safety valve tolerance is considered, the minimum required AFW
fiow must be calculated at a higher steam generator (SG) back pressure. The higher SG back
pressure may make it difficultto meet the AFW surveiHance testing procedures for DCPP,
which currently require a minimum AFW fiow of 440 gpm at the lowest set SG safety valve
plus accumulation and tolerance. A three pere'ent (3%) tolerance and three percent (3%)
accumulation translate to a SG back pressure of 1130 psig.

The attached Safety Evaluation Check List, SECL-94-1,88, assesses the safety acceptability of
reducing the minimum required motor-driven pump fiow tate to 410 gpm and the turbine-
driven pump fiow tate to 820 gpm, corresponding to a backpressure of 1130 psig.
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PG&E-95-518
NTD-NSRLA-OPL-95-128
March 17, 1995

SECL-94-188 concludes that the reduction in AFW flow has no adverse impact on safety and
therefore, there is no unreviewed safety question.

Should you have any questions or comments related to the attached Safety Evaluation Check
List, please contact Carol Mazmo at (412)-374-4043 or the undersigned.

Uery Truly Yours,

, ~Qp/3 (d s vn,W

~ Jo C. Hoebel, Manag
Pacific Gas & Electric Project

CM/bbp

CC: R.P. Powers IL
J.A. Reichanadter QV Sales) IL
Y. J. Liu 1L, IA
R. E. Berger IL, IA
T.P. Lee IL
%'.G. Crockett IL
J.E. Tomkins IL
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