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WOLF CREEK GENERATING STATION |
l

1. INTRODUCTION 1

.
- .

- 1

This inspection guide has been prepared to provide generic risk based inspection !
'

guidance for- Westinghouse PWRs based on review of several Probabilistic Risk
' Assessments (PRAs).'

'''''d it is not intended to goly to CE or B&W plants. The guidance.

should be'esed to aid in the selection of areas to inspeet and is not intended either to replace i*

cunent NRC inspection guidance or to constitute an additional set of inspection .

. requirements. Recent system experience, failures, and modifications should be couldered . )
when reviewing these tables. Slace plant esodificatloss are normally an ongoing process,i

it is recosassended that relevant changes be catalogaed so that tble inspection guidance '

can be periodically revised as reqaired. .

2. GENERIC DOMINANT ACCIDENT SEQUENCES

Based upon a review of available PRAs for PWRs, eleven representative accident
_ sequencer were selected based on their contribution to core damage frequency or because of - !
serious offsite consequences, as shown in Table 1. The details of these sequences are ,

described below. ,
|
'

Table 1
.

, Representative PWR Accident Sequences !

_ Loss of Coolant Accident Seeuencu |

:1. 5.nall w medium LOCAs with failure of high bad injection or recirculation. ),

2. Medium or large LOCAs with failure of low head recirculation.
3. Medium or large' LOCA with failure of low head injection.
4. LOCA outside containment.* )

Transient'Seeuences , j
- 5. Loss of all CCW initiator with.a subsequent RCP seal LOCA. ;

: 6. Loss of 125V de bus initiator with failure' of the auxillary feedwater system (AFW). t
,

7. Loss of offsite power (LOOP) initiator with' failure of AFW and feed and bleed. : i

9. Station blackout with a subsequent RCP seal LOCA..
j8. Station' blackout,with' loss.of the AFW system.
f

. 10. Loss of_ PCS initiator (or a general transient with loss of PCS) followed by loss of AFW.**
|

Anticipated Transient Without Scram (ATWS) Sequences |

11 Transient iniflator with failure to aut9matically and manually scram with failure of timely ;
. - emergency boration.

" paci8ed 6eonnes of sedous enshe ceasequences. [

* .
''Specified based on a avview of the studies that established psecursors to potential severe core damage' - |

eccidents (NUREG/CR 2497, 3591, 4674).

,

.

----q----*--w-r---rw-i--*--N+-+r-*~r'v-i..r-y-,w. re m-- r + **-v+ egF "F''4'YYr f'v '''WWN'seFIF''T'"T'"F'*Pf'W"**NWF'r*WFN''F**TNPt99""NW"WWW*e''-*"* Ctww we ycN r*



-
_ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _

|
1

|
1.1 LOCAs

2.1.1 Small or Intermediate LOCAs (Sequence 1)

His acddmt sequence is initiated by a small ($ 5 2 in.) cr interuniinae (2 in < $ 5
6 in.) LOCA which does not depressurize the Reactor Coolant System (RCS) below the
shutoff head of the low head Emergency Core Cooling System (ECCS). The Reactor
Protection Syst'em (RPS) successfully scrams the reactor but the high head ECCS fails to ,

provide adequate makeup, either in the injection or recirculation phases, resulting in core
damage. ne high head ECCS includes the intermediate head Safety Injection System. Small
LOCAs have actually occurred in commercial nuclear power plants and consist primarily of ,

stuck open powar operated relief valves (PORVs) and to a lesaer degree reactor coolant
pump (RCP) seal failures.

Failures during the injection phase are dominated by valve failures in the high head
injection (HHI) common discharge or suction lines or in the mini flow lines.

Failures during the high head ecirculation (HHR) modes which can occur in the HHR
system, or in any of the support systems required for long term LOCA mitigations, are the
dominant contributors to these sequences. The HHR failures are themselves dominated by
operator failure to correctly realign the system from the injection mode (for manual systems)
or valve failures in the common discharge or suction lines or the mini flow line for those
confiprations with automatic realignn.ent to the HHR mode, such as Wolf Creek. The
Westinghouse HHR configuration takes suction from the low head recirculation (LHR)
pump discharge. LHR malfunc; ions that disable HHR are the secondary contributor to HHR
failures. The primary faults are LHR suction (containment sump) valve and pump -
malfunctions. s

HHR room cooling failures are the last major contributor. Those are attributable to
electrical component failures that disable room cooler fans or service water valve failures
that disables the coolers themselves. Refueling Water Storage Tank (RWST) common mode
level sensors miscalibration and Service Water / Component Cooling Water malfunctions that
disable the HHR pump coolers are less important contributors.

2.1.2 Medium or Large LOCAs (Sequences 2,3)

In accident sequences 2 and 3, an intermediate or large LOCA occurs which rapidly
depressurizes the reactor coolant system, followed by successful scram of the reactor.

Operation of the Low Head injection (LHI) system is either successful but followed 6,
failure of the LHR system, or the LHI system itself initially fails, either of whirt. Le to -

core damage. The initiating event is an intermediate or large primary system tv. essure
beundary failure from 6 to 29 in. in diameter. No actual industry failures of this magnitude

'have occurred.

2

|
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2.1.2.1 Failures of the Low Head Recirculation (LHR) Mode (Sequence 2)

A major contributor to core damage for this sequence is the failure of the low head
ECCS in the recirculation mode. LHR system failure is evenly divided between human
errors and hardware failures. The dominant human error contributor is the failure to initiate
LHR by manual realignment of the pump suction from the RWST to the containment sump.
This failure dominates those plants with non automatic pump suction realignment. As noted*

previously. Wolf Creek has automatic realignment. .

Since boron precipitation in the reactor vessel can be minimized or prevented and steam*

voids in the Reactor Pressure Vessel (RPV) head can be condensed by a backflush of
cooling water through the core to reduce boil-off and resulting concentration of boric acid in
the water remaining in the reacter vessel, a second operator error is the failure to manually
switch the LHR (SI) pump discharge from cold leg to hot leg recirculation after about 24
hours following an accident.

Hardware failures are the dominant contributors to LHR system failure for plants such
as Wolf Creek with an automatic pump suction changeover feature, important system valve
malfunctions include failures of LHR containment sump valves to open or RWST suction
valves to close, both including common cause failures. The failure of the low head pumps to
continue to run (including common cause) is the remaining LHR hardware failure.

The common ceuse miscalibration of the RWST level sensors is the only major failure
not directly associated with the low head ECCS. Other failures are predominantly valve
failures such as rupture or failure to open of check valves, valves faliing to remain open,
service water to RHR heat exchanEer valves falling to open, and operator failure to initiate
recirculation cooling. Failures of LHR can also occur during the HHR operating mode as
previously described in 2.1.1 above.

2.1.2.2 Failures in the Low Head Injection (LHI) Mode j, Sequence 3)

A major contributor to core damage for Sequence 3 is the failure to provide short term
core inj?ction due to accumulator or low head injection malfunctions. The accumulator
f ailure is attributed to discharge line failures, primarily check valve failures to open or MOV
plugging. The LHI system failure is dominated by pump failure to start or run, including
common cause. Human error contributors are the failure to restore the system to operable
status after testing and the failure to stop the pumps if the minluow valve fails to open. The
dominant system valve failure is failure of the miniflow valve to open. Other failures include
injection isclation valves failing to open or to remain open, check valves rupturing or pumps
unavailable due to maintenance.

'

2.1.3 LOCAs Outside Containment (Sequence 4)
.

The commonly designated V sequence, here called LOCA outside containment, is
initiated by a failure of any of the pairs of interface valves that isolate the high pressure
reactor coolant system (RCS) from the RHR/LHI system. These include rupture of the pairs
of check valves on the RHR discharge lines to the RCS and rupture or inadvertent opening

3



of the motes operated valves in the RHR suction line from the RCS. The resultant
overpressurization of the RHR system is assumed to rupture the piping or components

.

outside the containment boundary. Although core inventory makeup by the high head
injection and any available low head injection systems is initially available, the inability to
switch to the recirculation mode eventually leads to core damage.

The dischsge of the Wolf Creek LH1 System consists of one line from each RHR pump .

with a normally open MOV. Downstream of these MOVs (toward the RCS) the piping is
rated for primary loop conditions. The discharge lines divide to connect to each RCS cold
leg. Each of these individual lines has one check valve resulting in two check valves in -

series. Small leakages through these valves can be accommodated without sy: tem
overpressure. The failure modes of interest produce sudden, large back leakages through a
pair of these interface check valves. We failure is postulated to occur in three ways:

* The dominant initiator mode is the rupture of one check valve with the previously
undetected opening of the second valve. If one valve is holding pressure, the other
valve can drift open and fail in the open position.

* The second initiator mode is the failure of one check valve to close upon
repressurization, followed by a rupture of the second valve.

+ ne third initiator mode is the random rupture of the valve internals for both check
valves. The gross failure of one valve could go undetected until the rupture of the
second valve occurs.

The applicability of these initiator types to a specific plant is very dependent on the
piping configuration of the LHI/RCS interface and the valve testing procedures. For
example, Wolf Creek, like some other Westinghouse PWRs, has the accumulator discharge
connected between the two 4terface check valves. This geometry imposes a specific
interface valve failure order for the first and third initiator types, if the upstream (furthest
from the RCS) valve fails first, the accumulator will discharge into the LHI piping, thereby
alerting the operator.

The applicability of the second initiator typt is dependent on the check valve test
procedure. Plants that test the interface check valvts when the system is depressurized are
subject to this initiator type. There is no assurance that both of the valves remain closed on
subsequent repressurizations. A test procedure that requires valve testing upon every
repressurization or use can eliminate the second initiator type froin consideration. (The Wolf
Creek check valve test procedure should be examined carefully to ensure that the potential
for a test induced LOCA outside containment is minimized.)

A potential recovery action has been included to account for operator action to isolate ,

the interfacing LOCA by manual closure of the LHI discharge MOV. The successful
mitigation of this event is plant specific and is dependent on:

+ LHI pump separation to minimize the environmental impact of RCS blowdown on the *

second train.
* The existence of two isolatable LH1 discharge headers to enable the use of the other

LHI loop, or the ability to use another system for RCS makeup.

4
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* The capability of the LHI discharge h10V to isolate the interfacing LOCA. The valve
may not be designed to close against such a high differential pressure. If not,
attempting to close the valve before tN RC has depressurized may fail the valve in
the open position.

A less significant initiator is the overpressurization and failure of the shutdown cooling
suction line. The two, normally closed suction line hiOVs are postulated to rupture or the
downstream valve transfers open with a subsequent rupture of the upstream valve.*

Based on a review of industry experience, thee have been several events that are
relevant to interfacing system LOCAs. The NRC is cutantly in the process of evaluating'

the significance of these events. Inadvertent opening of the RHR suction line hiOVs due to
human errors seems more important than assumed in previous PRAs.

For BWRs, the interface valves generally consist of one nonnally closed hiOV and one
check valve. Sev. ral BWRs have experienced pressurizations of the low pressure piping,
primarily due to testing errors. No gross failures have occurred, due to the lower operating
pressure of the BWR RCS.

2.2 Trar.sient Sequences

2.2.1 Loss of All Component or Closed Cooling Water (Sequence 5)

Sequence 5 represents a complete loss of the component or closed cooling water (CCW)
system which precipitates a reactor coalant pump (RCP) seal LOCA and also disables the
high and low head ECCS. At Wolf Creek, both the charging pump seals and bearings ure
cooled by CCW. The inability to provide high pressure makeup results in core damage.

One major contributor to the loss of CCW initiator is a pipe nipture that drains the
system inventory before the break can be located and isolated. The second contributor is the
common cause failure of all operating CCW pumps, compounded by a failure of the standby
pump (s) to start and run. The RCP seal LOCA and subsequent core damage is postulated to
occur before CCW recovery actions can be completed.

2.2.2 Loss of DC Power (One 125V DC Bus) (Sequence 6)

This sequence is initiated by a non recoverable loss of a 125V DC bus. The DC power
system provides control power to various systems. There have been several partial losses of
DC power at operating nuclear power plants, approximately one third of which were caused
by the misalignment of breakers as part of system maintenance or surveillances. The
remainder of the precursors are due to equipment failures. A loss of one DC bus will'

typically disable the main feedwater system, a portion of the auxiliary feedwater system, and
various DC dependent valves possibly including a pressurizer PORV. This sequence

'

postulates the failure of the remainder of the AFW system and the feed and bleed mode.

5

_ _ _ _



- _ . _ . - _ . . - _ _ - .

,

;

Failure of secondary heat removal results in core inventory losses due to PORV cycling and
subsequent core damage.

!

The major contributor to this sequence is the failure of the remainder of the AFW
system to supply sufficient flow to the steam generators. This typically involves the failure
of two additional AF6 trains.' The major cause is system hardware failure including: pump
failure to start, and discharge line faults for bed the turbine and motor driven trains. A
secondary contributor is the failure to manually start a pump which is procedurally locked .

out or unable to start due to a malfunction of the auto start logic.

For those plants with DC controlled PORVs, the sequence success criteria for feed and I.

bleed is plant specific. Some PRAs assume 2 PORVs are required for success (Sequoyah,
NUREG/CR-4550). De Zion nsk usessment concluded that a single PORV is sufficient for
success. For Sequoyah, this initiator by definition fails one valve and climinates the feed and
bleed mode. Wolf Creek is similar to Sequoyah in that both PORVs are required.

2.2.3 Loss of Offsite Power / Station Blackout Initiators

Loss of offsite power accident sequences are characterized by loss of offsite power
followed by at least partial success of onsite emergency AC power sources. Ir. contrast,
station blackout sequences are initiated by loss of offsite power followed by total failure of r

onsite emergency AC power sources.

2.2.3.1 Loss of Offsite Power Initiator (LOOP) with Failure of Auxiliary
Feedwater (Sequence 7)

The dominant accident sequence involving LOOP is initiated by a loss of offsite power
with successful operation of at least one source of emergency AC power. Main feedwater is
unavailable due to the initiator. The Auxiliary Feedwater (AFW) system falls due to
common mode failures or because of random failures, in concert with the partial system
unavailability due to AC power failures. The feed and biced mode is not successful,
generally because of system failures. Since secondary heat removal is not available, the
resultant bolloff of primary coolant leads to core damage. 4

The- LOOP initiator h one of the more common operating transients, comprising
approximately 21% of all precursors to potential core damage. Although some of these
initiators are weather or grid related, about 50% of the LOOP precursors are localized
failures due to human error such as: maintenance errors on the main generator or switch yard

|
breakers, breaker misalignment during or post maintenance and errors related to manual

| breaker operation. In addition, several initWrs were caused by station transformer faults.
'

he subsequent failure of one or more sources of emergency AC power, usually emergency'

diesel generators (EDGs) failing to start or run, is important because it disables a portien of
the Auxiliary Feedwater (AFW) system, The major contributor to this sequence is the failure .

'In some plants with two DC busses, to meet electrical separation requirements, the turbine driven pump is
supplied power from only one of the busses so that loss of that bus can fall both the turbine-driven pump and
the respective motor-driven pump.

|
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of the ARV system to provide sufficient flow to the steam generators, partially caused by -

the failure of one or more (but not all) EDGs. The remainder of the system fails due to a
comtmation of unrelated faults, such as local failures (primarily valve related) of the AIM
turblue steam admission line or the ABY pump discharge lines and local f.tults of the turbine
drisen (TD) pump. Another contributor is TD pump unavailability due to maintenance
activities.

*
The major human enor is plant specific, if the ARY system is normally configured so

critical.' pump is locked out, the failure to manually start this pump when needed becomes
that one

The ARV systern can also be subject to several common mode failures. All are,

highly plant specific. One is undetected now diversion, typically to a second unit, or else
back to the Condensate Storage Tank (CST) through the mini-flow line as in Wolf Creek.
The second is steam binding of the pumps due t' main feedwater leakage through the ABYo
pump discharge check valves which Dashes to steam in the ARY pump. The last failure
mode is the loss of the operating portion of the system due to a suction valve failure. Wolf
Creek has a single suction line that serves all pumps se that a single suction valve closure
would disable the ARV pmps and require operator action to realign the system suction to
the Essential Service Water System.

The bleed and feed mode is the option of last resort. It is highly plant specific, in some
PRAs, only one PORY is considered necessary for system success while in others, both are
considered necessary, thereby significantly magnifying the importance of the PORVs
themselves. At Wolf Creek, both PORVs are required for success, PORY system failures can
be attributed to failure of a PORV to open on demand or prior closure of a PORV block
valve, given loss of the EDO. The block valve requires AC power to reopen.

2.2.3.2 Station Illackout Sequences '

The dominant accident sequences begin with LOOP as described in 2.2.3.1 followed by
failure of all onsite power sources, resulting in a station blackout. One short term station
blackout has occurred, during a loss of turbine generator and offsite power startup test. This
was caused by an inadvertent isolation of the diesel generator start relays due to a failure to
follow procedures.

2.2.3.2.1 Station Illackout with Failure of Decay IIcat Removal (Sequence 8)

The loss of all AC power results in an immediate failure of all decay heat removal
systems except for the turbine driven portion of the auxiliary feedwater system. The ARV
system subsequently falls resulting in core damage. The major contributor to this sequence is
the failure of all emergency AC power. This is dominated by the failures to start or run of all'

diesels or the unavailability of an EDG due to test or maintenance activities with the failure
,

of the remaining units to start /run. The AFW system failures can oce.it in both the long or
'

short term. Long term failures are attributable to station battery dephttion, which results in'

*In some Wolf Creek procedures, upon an SI signal, the operator places the motor driven pumps in the pull to-
lock position until power is restored to at least one safeguards bus.

7
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the loss of instrumentation and control power. Short term failures are due to turbine driven
pump or AFW discharge valve failures or the failure to manually control the pump discharge
air operated valves should the N, accumulators become depleted. At Wolf Crcek, the latter
valves fall open.

2.2.3.2.2 Station Blackout with RCP Seal LOCA (Sequence 9)

In this seq'uence, the loss of all AC power disables all primary system injection, as well *

as reactor coolant pump (RCP) seal cooling. A RCP seal LOCA occurs, accelerating the loss
of the primary system inventory and the onset of core damage.

,

The major contributor to this sequence is the failure of all emergency AC power. This is
dominated by the failure to start /run of both emergency diesel generators (EDGs) or the
unavailability of one EDO due to test or maintenance with the failure of the remaining unit.
De loss of all AC power results in a loss of cooling to the RCP seals. The RCP LOCA
accelerates the loss of primary coolant and limits recovery measures to approximately one
hour after the LOCA occurs. Major recovery actions are the recovery of AC power and
successful restoration of the HPI component cooling.

2.2.4 Loss of Power Conversion System (PCS) or Transient Followed by Loss of
PCS, with Loss of Decay Heat R_emoval (Sequence 10)

.

ne loss of the power conversian sysicm (d.S) (or a transient followed by a loss of
PCS) with the subsequent failure of the AFW system causes the primary system to overheat.
The resulting system over-pressurization causes PORV cycling, a loss of system inventory
and subsequent core damage. Main feed pump trips comprise over 25% of the total precursor
events which have occurred. These include valid, spurious or operator induced low suction
pressure trips, feed pump turbine controller failures and gradual losses of condenser vacuum
or hotwell level that were not considered to be valid by the operators. Steam dump valve
closure failures, primarily due to positioner linkage problems, contributed approximately
15%. The remainder of the loss of PCS precursors are fairly evenly divided among
condensate pump trips, feedwater recirculation, control and bypass valve malfurictions,
feedwater controller failures and miscellaneous contributors including multiple stuck open
relief valves and main turbine trips which induced PCS isolations. The loss of the auxiliary
feedwater system is the main contributor to the sequence. The majority of the system
unavailability is due to operator failures to mar 2 ally start either a locked out pump or a
pump with a disabled auto start circuit. Hardware failures include steam admission valve and
pump local faults. The unavailability of a pump or a pump discharge valve due to
maintenance activities or improper position c! the manual valve on the pump suction from
the Condensate Storage Tank are also contributors. .

Failure of a vital AC bus, primarily due to an inverter failure, disables a steam
admission valve and/or the auto start logic for a motor driven pump. -

Dependent on plant specific considerations, the feed and bleed method may be used for
decay , heat removal. The failures associated with this method, and the specific Wolf Creek
configuration, have been described previously in 2.2.3.1.

8
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2.3 . Antleinsted Traaniest Without Scram (ATWS) Followed by Failure of k
Emersency Borstloa.

!His sequence is initiated by a transient from high power followed by an RPS failure to
automatically acram the reactor. The RPV has survived the initial pressure transient due to a l

favorable moderator temperature coefficient. The attempts to manually scram are not !
'

successful'and emergency boration also fails..

he initiator is a transient such as a MSIV closure, partial loss of feedwater, fcedwater ~ |
'

flow increase or a loss of reactor coolant system (RCS) flow that results in a turbine trip and i.-

PCS runback. De mismatch between ec7 power production and secondary loop power !
- removal results in RCS coolant loss through the PORVs. Core uncovery and damage occur '

in forty minutes or less.' The Salem plaat experienced a.RPS. etuomatic scram function .

. failure that was caused by RPS breaker malfunctions, but ' manual scram was successful. ,

he failure to manually scram the reactor is attributed to hardware failures of the
control rods or drives that prevent insertion or operator error. The failure of emergency

~

boration is dominated by operator failure to initiate injection. System hardware faults have a .

smaller contribution. De operator actions to initiate boric acid injection is dependent on
system design.

,
. .

' At Wolf Creek. two boric acid pumps are utilized <lischarging through atommon, 5'

normally closed high flow line to the charging pump suction header. Operator action is :
.

-

required to'stan both and open the normally closed immediate boration control valve (BO ,
i- HV-8104).-his configuration is more vulnerable to hardware failures related to the use of a

skgle normally closed MOV and/or the. system success crhstion that requires both boric ,

acid pumps to operate._ However, at Wolf Creek, there is an rJtemate immediate boration
flow; path:through 'a:nonnally closed manual valyc (BO V 177) whichimust- be locally :,

- operated in| thel Auxiliary Buildin3.- |
'

13, ' COMM0N CAUSE FAILURES 0
,

- Cehain common cause failures, eithes hardware or human related, appear as particularly -:j
important to the risk of core damage from a review of the eleven representative accident j

: sequences. ney are the following:

a) Loss.of offsite power |(LOOP).
- b). Emergency Diesel Generators (EDOs) fall to start or continue to nm.
- c) Component Cooling Water (CCW) pumps fall to continue running. .

a d)~ Failure of high head injection (HMI) discharge valves to open.-4

e) Failure of LHI pumps to start or continue mnning. .

'

4. IMPORTANT. HUMAN ERRORS.c

. Similar to the previous discussion of common cause failures, certain operator errors_,
' appear as particularly important to the risk of core damage from a review of the eleven
representative accident sequences. These are:

,

9
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a) Failure to recover offsite power due to human error.
b) Failure to switch from the Refueling Water Storage Tank (RWST) to the

containment sump, i.e., failure to switch from the low head injection (LHI) phase i

to the low head recirculation (LHR) phase in response to a large or medium
LOCA.

c) Failu c to manually start locked out AFW pump, either turbine or motor driven.
~

d) Failure of manual SCRAM given ATWS or failure to initiate and successfully ,

perforr emergency boration,
c) Failure to successfully isolate an interfacing LOCA condition.

*

5, SYSTEMS INCLUDED IN GUIDE

Table 2 shows the systems which are important based on the representative accident
sequences discussed previously, as well as other generic PRA-based information. The list is
not intended to show the relative importance ranking of one system over another since the
importance ranking of systems is difficult to achieve from generic insights,

in using the list, the inspector should select systems for hispection based on teth
knowledge of any recent operating problems or technical specification outages, as well as on
the obviously Ivoad or important effects of support systems due to the loads served by the
particular system.

Table 2
Systems induded for Wolf CetrA

1. Essential SerWt Water
2. Safeguards *AC) Power
3. DC PcAm

p 4. Component CMSqt Water (CCW)
5. Reactor Protectkm System
6. High Head injectia 911H)/ Safety injection (SI)/High Head Recirculation (HHR)'
7. Primary Pressure Relief System (PPRS)
8, Anillary Feedwater (AFW)
9. Low Head injection (LHI) Low Head Recirculation (LHR).*

10. Enginecard Safety Features Actuation System
i1. ' efuehig Water Storage Tank (RWST)e
12. Power Conversion System (PCS)
13. Emr.;.:ncy Boration/ Chemical and Volume Commi System (CVCS)

'HHR includes mom coolers for HHI pumps, llH1 includes the Safety injection System (SIS) at Wolf Crect
*LHR includes the Residual Heat Removal System (RHRS). ,

6. SYSTEM INSPECTION TABLES
.

For each of those systems in Table 2, inspection guidance is provided in the form of a
failure mode table, an abbreviated walkdown checklist, and a simplified system diagram.
Each of these is explained in detail below.

10



In using these tables, however, it is essential to remember that other systems and
components are also important. If, through inattention, the failure probabilities of other
systems were allowed to increase significantly, their contributions to risk might equal or

_ exceed that of the systems in the following tables. Consequently, a balanced inspection
program is essential to ensuring that the licensee is minimizing plant risk. The following
tables allow an inspector to concentrate on systems and components that are most significant,

to risk. In so doing, however, cognizance of he status of systems performing other essential
safety functions must be maintained.

.

APPENDIX A

Table AX 1 - System Failure Modes

'Ihe introduction to this table provides a brief description of the system and the success
criteria to the extent these could be extracted from the system descriptions or other plant
information. (Note that these success criteria may be diffemnt from the more conservative
success criteria contained in the FSAR.:

The entries in this table are the dominant events (component failures, operator erro:s,
etc.) contributing to system failure, provided in rank order according to their risk
significance. Since most systems an designed with redundant trains, it will generally take
more than one of these events to fail the entire system. No effort has been made to list all of
the combinations of the events that are sufficient to produce system failure because that is
usually apparent from the system description in the introduction. Where single events are
sufficient to fail the entire system, that is noted in the brief discussion of the event. For
certain events that are important primarilf because of the circumstances of a particular
accident sequence, that information is also noted.

Because PRAs do not contain the detail necessary to attribute the listed failures to the
most probable specific root causes, i' is necessary for the inspector to draw from experience,
plant operating history, ASME Codes, NRC Bulletins and Information Notices, INPO
SOERs, vendor notices and similar sources to determine how to actually conduct inspections
of the listed items. Where appropriate, codes have been included following each event
description to indicate which licensee programs / activities provide inspectable aspects of the

! risk. These codes are as follows:
,

I O
I Normal and emergency operating procedures, check-off lists, technical specifications,

training, etc.
S Periodic surveillance activities, procedures and training..

M Preventive or unscheduled ma atenance activities, technical specifications, procedures and
training.

T
Periodic testing or in-service inspection activities, procedures, and training..

C Periodic calibration activities, procedures, and training.

Each failure mode is correlated to the appropriate accident sequence (s) described in
Table 1 and categorized as of high (H) medium (M) or low (L) importance. In nearly all

11
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cases, the importance categories are numerically based taking into account the event's
contribution to the eleven representative accident sequences.

3

Table AX.2 - Modified System Walkdown
.

This table provides an abbreviated version of the licensee's system checklist, where
available, but includes only those items which are related to the dominant failure modes. It is ,

generally much less than the normal checklist. It can be ut.ed to rapidly review the line up of
*-

important system components on a routine basis. Caution should be observed when using the
checklists, since they are based on certain versions of the licensve's system operating

'

instructions. Valve numbers ur,ed are those identified in the licensee system checklists, or

. P&ID's.

Figure AX - Simplified System Diagram

A simplified line diagram is provided for each system treated. These are intended to aid
in visualir.ing the system configuration and the location of the components discussed in the
two tables. Since they are neither complete nor contmiled, they should not be used in place
of up-to-date P&ID's during inspection activities.

^

APPENDIX B

Table B1 - Plant Operations inspection Guidance
.

This table is a collection of all of the risk sign $ cant operator actions listed in the
preceding system tables. It is provided as a cross referent.e for use in obt. crying operator
actions and training.

Table B2 - Surveillance and Calibration Inspection Guidance
,

This table is a collection of all of the risk significant components listed in the preceding
system tables that are consideird to be significantly- influenced by -surveillance and-

calibration activities, it is provided as a cross reference to assist in selecting risk important
'

activities for observation during inspections of the licensee's surveillance and calibration

programs.-

Table B3 - Maintenance Inspection Guidance

This table is a collection of the risk significt * %ponents listed in the preceding
system tables that are considered to be significantly . JCed by maintenance activities. It

is provided as a cross reference to assist the inspec
4 selecting risk important activities

for observation during inspections of the licensee's mantenance pmgram. Important factors .

. include the frequency and duration of maintenance as well as ermrs that degrade the
component or render it inoperable when it is returned to service.

.

12
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APPENDIX C

Table C1 - Containment and Drywell Walkdown Table
>

Because they are normslly inaccessible during operation, a separate walkdown checklist
is provided for those components listed in the preceding system tables that are located inside|

the containment or drywell. This is intended for efficient inspection of those items when the,
opportunity arises.
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WOLF CREEK

Table A.1 1. Importance Basis and Failure Mode Identification

ESSENTIAL SERVICE WATER SYSTEM (ESWS)
-.

Mission Success Criteria
e

The Essential Service Water System (ESWS) consists of two 100% capacity, identical
redundant cooling water trains which cool plant components for the safe shutdown of the
reactor following an accident. Water is drawn from the Ultimate Heat Sink (UHS) and
circulated through the components and back to the UHS.

The ESWS also provides emergency makeup to the Spent Fuel Pool and the Compo-
nent Cooling Water System (CCWS). The ESWS is the backup water supply for the E
Auxiliary Feed System. Each ESWS train consists of a single pump with an automatic, self
cleaning strainer, a pump prelube storage tank, traveling water screen, supply and return
piping, valves, associated instrumentation, and a discharge structure in the Ultimate Heat
Sink (UHS).

The UHS is a nonnally submerged cooling pond, formed by providing a volume of
app oximately 440 acre-feet behind a dam built in one finger of the Main Cooling Lake.
The ESW pumps draw water from the UHS at a maximum temperature of 90 degrees F and
a minimum temperture of 32 degrees F, and supply it for coating or makeup to the
following components or systems:

- Component Cooling Water Heat Exchanger

- Containment Air Coolers

- Diesel Generator Coolers

- Component Cooling Water Pump Room Coolers

- Centrifugal Charging Pump Room Coolers

- Auxiliary Feedwater Pump Room Coolers

- Safety Injection Pump Room Coolers
,

- Residual Heat Removal Pump Room Coolers

- Containment Spray Pump Room Coolers.

- Penetration Room Coolers

- Fuel Pool Cooling Pump Room Coolers

A-1
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- Control Room Air Conditioning Condensers

- Class IB Switchgear Air Conditioning Condensers

- Instrument / Service Air Compressors and After-Coolers t

- Auxiliary Feedwater System

- Spent huel Pool Cooling and Cleanup System .

- Component Cooling Water System
'

Each train of the ESWS is interconnected with the Service Water System (SWS). Two
motor operated isolation valves are provided in each crosstic header where it connects to
the SWS. These valves are located in the pipe chase area of the 1974 foot elevation of the
Control Building. In addition cooling water flow is maintained following an accident to the

_

safeguard powered air compressors (CKA01A and CKA01B) and associated after coolers.
The air compressors are automatically isolated on high flow (indicative of leakage) or they ,

can be manually isolated.

Flow restrictive bypass lines are provided'at the outlet of the Component Cooling r

. Water (CCW) heat exchangers. This provides a pth for reduced flow during accident
conditions. Motor operated bypass valves are abo provided in the outlet lines from the
containment air coolers, outside the containment. This provides an increased amount of
flow through the coolers following a LOCA or loss of offsite power.

._

The ESWS normally supplies water at a higher pretsure than the cooled safety related
'

.co;nponents. Therefore, if leakage occurs it will be into the syrtem being cooled or in the
case of ESW piping and valves, into the floor drain system.

Accident importance inspection

Dominant Failure Modes Sequence Catesory Activities
.

1. . Failure of any of the foliowins ESW valves which isolates 1.5 H S.M.T.C .

ESW now to CCW heat exchansers

Normally closed MOV falls to Oper.
6

CCW HX EE001 A CCW'HX EE001B

Inlet EFHV51 EF HV.52

- Outlet ~ EP.HV.59 EF HV 60

EF YO5s EF V090
+

,

Lockedthrottled return
|bypass valveinadvertently closed

(Note: Either Train A or B MOVs are normally closed, but not both.)
.

2. ESW Pump train A of B out for maintenance 1.5 M M. T

, --

;
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Accideal Importance Inspectica
Dotalaaet Failure Modes Sequeoce Category Aetisities

3. ESW Pump PEF 01 A or PEF 01B falls to start and run 1,5 M S M,7

The ESW pumps are started by the diesel generator load
sequencer upon either a Safety injection or Loss of Offsite
Power Signal. Fallure of the signallnputs can prevent the
pumps from auto starting when required. Failure of the

,

ESW pump pre lube storage tanks to supply sufficient
water above the pit water level to prevent the pump line,

shaft bearings from running dry during start-Q can also
fail the ESWS pumps when required. The 43 gallon tank's,

site is based on supplying a minimum of a five rninute
'supply of water at als gpm, with no makeup from the

pump discharge line, The tank is continuously supplied,

! wster by a connectice on the ESW pump discharge.down. j

stream of the discharge check valve and strainer, from the i

SWS pumps, The tank provides watt:r to the llreshaft ;

bearings and stuffing boa continuously (provided the dis.
charge line is pressurized) even during periods when the

,

pumps are idle, When the ESW pump is running, flow in
the supply liste from the tank reverses and discharges
through the overflow,

Locked throttled manual valves V.245 and V.246, for
Trains A and B,respr.tivaly,mw< remain Open to supply
water to the tanks.

4. Pump dischange MOV, check volve or header isolation 1,5 M $,M C
valve falls to open or remain open !

Both ESW pump discharge lines include a vent line with a '

normallyopenmotor. operated valve EFilV V7 forTrain
A and EF flV.98 for Train B.The vent valves remain open
for l$ seconds af ter pump start, then automatically close. |

This is to vent the alt in the pump column and discharge
piping to prevent water hammer. Inadvertent closure of
these valves when required can fall the ESWS.

Each pump also contains a check valve la the discharge
line prior to the self.cleanir,g strainer, V001 for Train A
and V.004 for Train B.These check valves must open to
allow ESWS flow,

Locked open manual valves on the ESW pump dischargc
lines must remain open:

Train A Train B

EFW Inlet Upstream isolation EF V104 EF Vil3
EFW Inlet Downstream Isolation EF V107 EF VI16

4.

s

..

A-3
1
|

|
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. . .

Accident importance inspection
Dosalatal failure Moops Sequence Category Activities

S. Non emntia! load isoladon valves fail to close 1,5 L S.M.T.C

Following a LOCA or loss of offsite power, the safety.
related signals isolate the SWS supply and discharge from
the ESWS by closing tla cross.tw line isolation valves.
Two isolation MOVs are provided in each of the SWS
supply and discharge imes to the ESWS: ,

Train A Train B

$upply EF HV-23 EF HV 24
EF HV.25 EF HV.26 .

Return EF HY 39 EF HV40
EF HV 41 EF HV.42

In addition, the normally closed MOVs, EF HV.3'l for
Train A and EF HV.38 for Train D must open to allow
ESW$ flow to discharge to the Ultimete Heat Sink. pass.
ing through a single locked open manual valve in each
line, Y108 in Trein A and V117 in Train B.

6. Pump strainee plugged 1,5 L 5.M

Two traveling water oceans, DEF01 A and DEF01B, are
provided for each train which filter the pump suction from
large debris. Spray flow from the ESW header downstream
of the self cleaning strainers on the ESW pump discharge
side, is potidad by automatic opening of a throttle valve
and MOV (EF HV.01. Train A and EF HV.92 Train B),
upon ESW pump start.

Small impurities and debris which may have washed
through the traveling screens are filtered out by the ESW
strainers, IFEF02A and IFEF023.

Failure of either the screens or stisiners to function prop.
xly can cause loss of the ESWS.

,

9
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WOLF CREEK GENERATING STATION ,

RISK. BASED INSPECTION GUIDE

Essential Service Water System (ESWS)

TASLE A.12 MODIFIED SYSTEM WALKDOWN

' * - Desired Actual Pow. Sup. Required Actual

Description ID No. Location Position Position Breaker # Location Position Posidon

* Train A EF V104 Locked

M Inle't Open

Upstream lac,la-
tien

ESW A Inlet EF.V107 Locked

Downstream - Open

isolation

ESW A to Uld. EF.VIOS Locked

ma_ie Heat Sink Open

Header Isolation

Traveling Water EP.V003 Locked' ,

Screen 1 A . Open

Wash Isolation

ESW Pump A , EF V002 Locked
Discharge Isola. Open

tion

ESW Pump A EF V243 Locked _

>

Pre. Lube Stor. Throttled
age Tank 1A
Fill

ESW Pump A . EF V162 Locked--

Pre.1xbe Stor. Closed

age Tank Drain

ESW Traveling. EF V262 Closed *

Water Screen ~ Opun

LA Warm Watery
Header Up '
stream isolation

"In accordance with S1H GP 001 EF V262 and EF V264 may need to be open to comply with seasonal requiremena
.

A5
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE

,

Essential Service Water System (ESWS)

TABLE A.I.2 MODIFIED SYSTEM WALKDOWN (Cont'd)

Desired Actual Pow. Sup. Required Actual *

Descripdon ID No. l.ocation Position Position Breaker # Location Position Position

ESW Traveling EF.V264 Closed' __ .

Water Screen Open

lA Warm Water
Heeder Down.

-

stream Isoladon

ESW A to Air EF.V045 Locked
compressor / Open

Aftercooler A
Isolation

'

Throttle ( {
L.ockedAir Compressor / EF. Vie 3

Aftercooler A
ESW A Return
Isolation'

i

Air Comprusor EF.V346 Locked
A Aftercoctor Open

,

- Check Valve. ;

*

EF.v046 Down. *
stream Isolation .

-3

Train B EF.Vil3 Locked

ENT Inlet Open

Up:num Isola.
'

|

tion

ESW B Inlet EF.Vil6 Locked'
Downstream Open

Isolation

*In accordance with S'lW GP.001, EF.V262 and EF.164 may need to be open to comply with seasonal requirements.
4

..

,
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

Essent'a1 Service Water System (ESWS)

TABLE A.12 MODIFIED SYSTEM WALKDOWN (Cont'd)
*

.

Desired Actual Pow. Sup. Required Actual

D6 mption ID No, location Position Position . Breaker e location Position Possuon i

,-

ESW B to Uld. EF.V117 Locked*

mata Heat Sink Open

Hoeder Isoladon

,

'

Treveling Water EF.V006 Locked
I

Screen IB Wash Open

Isolation .

ESW Pump B . EF.V005 Locksd _.

Discharge leola. Open

tion
;

ESW Pump B EF.V246 Locked

Pre Lube Star. Throttled
age Fill

ESW Pump B - EF.Vl63 Locked

Pro Lube Stor. Closed

age Tenk B Iso.
lation

ESW Traveling _ EF.V263 Closed' _

Water Screen - Open ,

IB Warm Water
Hender Up. ' .*

stream Isolation _ ,

;
ESW Traveling EF.V265 Closed *.

Water Screer. Open

IB Warm Wuer
H$ader Down.
stream Isolation

'In accordance with STN OP 001 EF.V263 and EF.V263 may twed to be open to comply with seasonal requirements.
.

4
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECT!GN GUIDE

Essential Service Water System (ESWS)

TABLE A.12 MODIFIED SYSTEM WALKDOWN (Cont'd)
|

|

Desired Actual Pow. Sup. Required Artual *

Deecription ID No. Location Position Position Breaka 8 Locauon Position Position ;

1

E!W 8 to Air EF.V075 Locked . I

i Composear/ . Open

Aftercooler B
! solation

Air Compressor / EF.V144 Locked

Aftercoolw B Throttled
ES W B Rotw n
isolation

Air Compwoor EF.V345 Locked ,

8 Aftercooler Open

Check Valve
EF.V076 Down-
stroom laolation

|- EF HV.23 NO Control Build. ON !,,,

ESW to SWS 01AGF1 ing Train A |
' '

;

1 solation
1

I
EF HV.25 NC Same ON
ESW to SWS 02A!!F1
Isols. tion

"

EF HV.41 NO Same ON
ESW to SWS OlAFR4

Isolation
|
1

L- EF HV.37 - No
.

Same ON

ESW to UHS DIAERI
Isolation .

|

- . . - . . :_ ea:c~
EF HV 39 NO Same ON

ESW io SWS 02AFR1
.leolation

Treveling Water No ESW ON
| *

| Screen Motor 05EBF211 Pumphouse
'

DFEF01A Space Trsin A

Huier

1
1

A8
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WOLF CREEK GER* RATING STATION
RISK. BASED INSPECTION GUIDE-

Essential Service Water System (ESWS)

TABl.E A.I.2 MODIFIED SYSTEM WAL,KDOWN (Cont'd)
_-

'

Daired Actual Pow. Sup. Required Actual

Ductiption ID No. Location Position Position Breaker s toenden Positiou Posiden
'

- .
--

'

EF HY.91 NO Same ON'~

'

Screen We h 0$EDF2 .

t Wawr Valve t

r
,..~

EF HV.97 Esw No Same ON __

:
,

Pump Diuharge 05EDF3

Lbw Alt Dis.
charge Vahe

- - ;
-

DFEPotA ESW N00$EDF4 ESW ON
Traveling Water Pumphouse ,

Smeen Train A |

.

EFPDVl9 NGO$EEM Same ON
ESW Strainer

!Beckwuh Tash
Valve

2 - ,:

DFEF02A NGO5EFD Same ON
ESW Self.. ,

>

Cleerdng -

Strainer . _

-

3
--

ESWA/SW - EF HIS. Main - Open
4

. Crou Connect 25 - Control
Valve (RL419) Room -

Switch
i

1.Ineup 1 {,.

h
Train A

__

'

ESWA/SW EF HIS. Main Open _

Crou Contwet 23 Control
Valve (RL019) . Ravi

Ewitch
Lineup .
Train A -_ o.

ESWA to SWS EF HIS. Main Open/

Isolation' 39 - Control Closed --

(RL419) Room
~ ;..

Switch
t.ineup

t

>Train A -{ _

_,

'Vahas will be closed when warming wuer 'is aligned to ESW Intake Bay LAW SYS EA.120'

.

A9
a ,

i

4'
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUI1?E !

-

i
'

Essential Service Water System (ESWS)

!

I

TABLE A.12 MC"lFIED S1*3 TEM V'4LKDOWN (Cont'd)
i

!

JDesired AcwJ Pow Sup. Required Actual *

|Descrirptica ID Ne. tocadoo Position Position. Brea r # Location Position tonicon

2

)i
' ESWA to SWS , EF HIS. Mam OpeV _ ).

Isolation * 41 Control Closed ... j .7 '
(RL019) Room j

,

swiich ,

Liam8P-

'

Train A ,,
|- - - 'yT

ESWA to Ulti- EF HIS. Main Closed

mais Heat $1nk 37 Control l
!

(R1419) Room .-
Swith i

Lia*W .|
Train A

ESW Pump A EF Same Normal
'HIS. j

55A - ;

1

ESW A Dis. EF Sama
'

Closed .--

charge Isolation HIS 85

,

m
!ESW Pump A - EF Same Open _

Discharge Air HIS 97
Release Valve

ESW Screen EF Same Fast

!- Wash Speed Se. HIS3
lector Switch

!

ESW Traveling EF Same Auto -

|: Water Screen A HIS3

.

ESW Pump A EF Same Noemel
.

HIS.55B

| < ,

' Valves will be closed when warming water is aligned to ESW Intake Bay LAW SYS EA 120.

!-

A 10
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WOLF CREEK GENERATINCi STATION
RISK. BASED INSPECTION GlTfDE3

Essential Service Water System (13WFi

TABLE A.12 MODIFIED SYSTEM WALXDOWN (Cont'd)
-,

, .

Dr. sired Actual Pow Sup. R e ired Actual

Descripden ID No. Locadon Poeldon Posiden Breaka # tocanon Pos tian Postdon

-

.

E$W Self EF Same Normal'

. ,

Cleaning ' H1519
swiwer'-

>

EF NY.24- NO Control Buits. ON
ESW to SW - OlAOF2 trig Train B

" looledon ]

EF HV 42 NO Same ON
E5W to SW- OlAFR3
1soladon

-.

FJ HY.26 NO Same ON ,

ES# to SW 02AHF2
' leoladon *

EF HV.38 NO Same ON* ._

ESW to UHS 02AHF3

Isoladon Valve

EF HV 40.. NO- Same ON
ESW to SW 02AER4

leoladon-

Traveling Wuer NO ESW ON
Screen Motor . ' 36EBP211 Pumphouse -

DFEP01B Space Train B
Hea:er

EF HV.92, ND Same ON
Screen Wash - ba6EDF2

_'' W aaer Valve'

* '
EF HV.93, NO Same ON

05EDF3ESW Pump Dis .
,

charge Line Alt
Discharge Valve

. - .

A.11
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= WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

Essential Service Water System (ESWS)

-TABLE A.12: MODIFIED SYSTEM WALKDOWN (Cont'd)

Desired Actual Pow, Sup. ' Required Actual *

Description ID No. Imcation Position Position Breaker N. Location Position Posincu j

DFEF01B ESW NG06EDF4 ESW ON .
;._

Tisveling Waiar Pumphouse

Screen Tram B'

EFPDV20 ESW N006EED Same ON ->

Strainer Back.
*mh Trash
14ve

i

DFEF02B,ESW NG06EFD Same OH
Solf Clear.ing

, <' Strainer

ESWB/SW EF Msin - Open
Cross Connect HIS-26 Control
Vahe. (RLD19) Room

'|Switch -

Lineup
Train B

Control Room EP Same Normal- !

Isolue Switch ' HS.26A I

for EF HV.26 (NG02A.
HF2)

ESWB/SW EP Same Open |.
.

Crom Connect : HIS 24 .!
Valve (RL019)

i

ESWE m =SWS EF. Same Open/
'

_-

Isoladon' HIS42 Clased,

|

ESWE to SWS EF Same Open/
' Isolation' ' HIS-40 Closed *

'
* Valves will be closed when warming water is aligned to ESW Intake Day IAW SYS EA.120,

A-12
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WOLF CREEK GENERATING STATION . _,

RISK. BASED INSPECTION GUIDE-

Essential Service Water System (ESWS)

TABLE A.I.2 - MODIFIED SYSTEM WALKDOWN (Cont'd)

9-

Desired Actual Pow. Sup. Required Actual

~ Ducription ID No. Lot.ation Position - Position Breaker # Location Position Position

*

ESWB to Ulti. EF Same Closed

man Heat Sink HIS 38

Control Room EF HS. Main . Normal
Isolate 5 witch ' 38A Control
for EF HV.38 C J2A. Room j

HF3) Switch ,

iLir.eup
Train B

ESW B Dis. EF .
Same Closed

charge isolation HIS 86

ESW Pump B EF Same Normal
HIS.56A

ESW B Semn EP ESW Auto
Wuh HIS-4 Pumphou. {

ise Switch
Lineup
Train B

ESW Screen B EF Same Auto
Spray Valve HIS.92

ESW Pump B EF Same Normal
HIS 56B

, a

)' ESW Self EF Some- Normal
'

,

Cleaning HIS 20
Straine- B

,

M i j
,1

A 13
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. WOLF CREEK GENERATING STATION >

RISK BASED INSPECTION GUIDE

Essential Service Water System (ESWS)
'

,.

TABLE A.12 MODIFIED SYSTEM WALKDOWN (Cont'd)

Desired ' Actual: Pow. Sup. Required Actual
' '

Description ID No. Location Position Position Breaker # Wation Positiot. Position
,

*
ESW Pump B ' EF Sarrw Open
Discharge Ak HIS 98
Release Vahe .-

ESW B Semn EF Same Fast

Wash Speed Se. HS-4
lection Switch

1

4

.

4

*

A 14
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WOLF CREEK GENERATING STATION.

(ESWS) 4

'

TABLE A.12 (Cont'd)

. REFERENCE DOCUMENTS

TITLE 1.D. NO. REY DATE* - -

- Licensed Operator lattial Training lessore -

5. *Essenthal Service Waw System" LO 1408900 000 02/29/88
,

2. " Service Water Sysia:n* LO 1407600 001 02/23/87

.

Drawings

1. SNUPPS " PAID - Essential Service Water Sysum" M 12EF01 0 12/09/86
'

2_.__SNUPPS *P&ID - Enemial Service Water S>.imi" M 12EF02 0 12/09/86
'

. 3. $NUPPS * PAID - Servics Waar System" M 12EA01 0 08/07/84'

' 4. SNUPPS * PAID - Service Wawr System * M.12EA02 0 08/14/85

.Procedwes

1. "Esa ritial Service Waser Valve Ereaker and Swith Lineup" CKL-EF.120 12 02/10/89
(

i

'\

>

e

a

M

.. .

A

eene

. . .
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T-

--> -CCWS- ' EXCHANGERS
,

L 'J C J
A k

1 r
r 3 r 3> %WS HEAT ,TO ULTIMATE. 'i ULTNATE ----* ESWS ,

EXCHANGER ' HEAT SINK'*
HEAT SINK

. L ')- t j

r 3
DOESEL TO SWS ',

,
~ SGENERATORS DtSCHARGE'

L J

r 3

& SAFEGUARD
ccws - componem cash,m w HEAT LOADS
ESWS - Essened Ser*e woor System g
sws - sw*sweser syseem

Figure A.1-1. " Wolf Creek Cooling Water Systems Functional Diagram"
(Source SAIC 88/1996, Figure 3.1)
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WOLF CREEK GENERATING STATION

Table A.21. Importance Basis and Failure Mode Identification

SAFEGUARDS (AC) POWER SYSTEM -.

. -

Mission Success Criteria
.

The Safeguards (AC) Power System consists of two 4160 VAC buses, four 480 VAC
buses, four 120 VAC vital instrumentation buses, four 125 VDC buses, two dedicated diesel
generators, and their associated motor control centers, breakers, transformers, chargers,
inverters, and batteries.

Each 4160 VAC bus is normally powered from offsite power sources through either the
No. 7 or startup transformer. On loss of offsite power the breakers open and the diesel
generators start and their associated breakers close to load the diesels on the emergency
buses. The 4160 VAC buses provide power to the large pumps such as the centrifugal
charging, the safety injection, CCW and residual heat removal pumps,

Each 4160 VAC bus feeds two 480 VAC buses through transformers. The 480 VAC
buses are primarily used to power a multitude of MOVs and small pumps such as the
charging pump oil and diesel cooling water pumps. They also provide power to four battery
chargers.

Accideut importance inspection
Dominant Fallare Modes Sequence Category Activities

1. Failure of EDGs DGNE01, DGNE02 to start & run fol- 7,8,9 H O.S.M,C

lowing loss of offsite power.

2. EDGs unavailable due to test or maintenance. For two 7,8.9 11 M

diesels, this unavailability should be relatively important.

3. Failure to restore AC power after station blackout with 8,9 11 O
concurrent RCP = cal LOCA. (Refer to Emergency Proce-
dure EMG CS 02 " Loss of All AC Power with $1
Required.")

4 Loss of vital AC bus. (Refer to Off-Normal Procedure 10 11 M.S C
OFN 00-021. " Loss of Vital 120 VAC Instrument Bus", ori-
OFN 00-027 "L,oss of Vital 480 VAC Bus NG01, NG02,

'
NG03 and NG04.')*

$. Improper EDG post maintenance valve or breaker lineup. ~7,8,9 M 0,M

ESW valves V052. V053. V079. V0803

6. Cooling water valves for EDG fall closed. 7,8,9 L S.M C

' Vital AC is critical support to operrt on of turb!ne driven AFW pump for auto actuation and steam control valve.i

See Table A,10-1.
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'p

. Importance laspectionAccident
1 , > .

Sequemet- - Category ActivitiesDominent Fallere Medes _- .'+ t

C 7. Failure of EDO output breaker to close.- 7,8,9 L ~S.M.C
,

'

DONB01. Breaker 152NB0lli-,

DONE02, Breaker 152NB0211t

8. Failure to transfer to reserve source of AC power and - 7,8,9 L. S,M~ ~

* *

failure of EDO start signal.

9. Failure of laverter* - 6,7,10 'L M.5,C
-

laverter No.'ll, Breaker No,111' * ''

,,

inverter Noi 13. Breaker No. 311

k; . Inverter No.12 Breaker No. 211:

Inverter No.'14.' Breaker No. All i
r

. Vital AC is critical support to operation of turbine driven AFW pump for auto actuation and steam control valve.*
'

: See Table. A.101.
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE

,

Safeguards (AC) Power System

TABLE A.2 2. MODIFIED SYSTEM WALKDOWN
'

+ ,

Desired Actual Pow. Sup. Rquired Actual
Description ID No. Location Position Position Breaker # Location Position Posillon

a

ESW A to EF. . Locked
Diesel Genera. V272 Open
tor IA Coolers
and IE Swgr.
Condenser SA -
Isolation

ESW to Diesel EF. Locked
Gener:. tor I A V052 Open
Coolers isola-
tion

Diesel Genera. EF. - Locked
tor IA Coolers V053 Throttled
ESW A Return 40%-
isolation . Opens

Diesel Genera. EF- Locked
tor IA Coolers V273_ Open
and IE Swgr.
A/C Condenser
SA ESW Re.
turn Isolation

ESW B to . EF. . Locked
Diesel Genera. V274 Open .
tor 13 Coolers
and IE Swgr.
A/C Condenser
$B Isolation -

ESW B to~ EF- Locked
Diesel Genera ' V079 Open

-- 4 - tor B Coolers
isolation

Diesel Geners. EF- Locked
tor,B Coolers- V080 1hroided.-

BSW Return 30%
leolation Open

e.

E

A-21
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

Safeguards (AC) Power System

.

TABLE A.2 2 MODIFIED SYSTEM WALKDOWN (Cont'd)

'

Desired Actual Pow. Sup. Required Actual
Description ID No. Location Position Position Breaker # Location Position Position

*

Diesel Genera. EP. Locked
tor IB Coolers V275 Open
and IE Swgr.
Condenser 58'
ESW B Return
Isolation

ESW A to EF. Locked
Penetration V041 Open
Room Coolers
15A Isolation

Penctratic.s - EF- Locked
P.un Cooler V042 Open

| 15A ESW A
L Return Isola.
L tion

|. ESW B to EF. Locked

j' Penetration V083 Open
,

!: Room Cooler
15B Isolation

Penetration - EP. Locked|-

| Room Cooler V084- Open
'

! 15B ESW B.

Return Isola-
tion

Diesel Genera ' 152NBolli Open

tor l A Output .
Breaker

( Diesel Genera. 152NB0211 Open

f tor IB Output .

Breaker

9

~ NOTE: Electrical lineups for the Safeguards Power System loads are shown on the respective Modified
System Walkdown Tables.

'
\
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- WOLF CREEK GENERATING STATION :
[ Safeguards (AC) Power Systein)

; TABLE A.2 2 (Csnt'd)

REFERENCE DOCUMENTS

TITLE 1.D. NO, REV DATE'* *

1
.

WCOS * Licensed Operator Training Document

. . 1. 'AC Electrical Distribution" LO 1506205 - 000 02/10/88J.
Procedures

1. WCOS *Easential Service Water Valve. Breaker and CKL EF-120 12 02/10/89'

-

Switch Lineup *

. . 2, WCOS " Diesel Genersect NE01 and NE02 Valve Checklist" CKL KJ.121 6 08/23/87

,

4
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e
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WOLF CREEK GENERATING STATION

Table A.31._ Importance Basis and Failure Mode Identification
.

DC POWER SYSTEM
w -

Mission Success-Criteria
.

Loss of 125V DC power is an accident sequence initiator which contributes to loss of
decay heat removal capability through loss of PORV's and AFW.125V DC power is
supplied for the plant protection system, control and instrumentation and other loads for
start-up, operation and shutdown modes of plant operation. The four 125V DC buses are
supplied by four station- batteries and also from the 480V AC buses through battery
chargers. The 120V AC vital buses are fed from the 125V DC buses through four station
inveners (uninterruptible power supplies).

Accident importance inspection
Dominant Failure Modes Sequence Category Activities

1. Loss of 125V DC bus 6 H 0.s.M.T.C

Trala A

BUS NK01 BUS NK03

Switches 89NK0101 - 89NK0301
89NK0102 - 89NK0302

Trale B

- BUS NKM = BUS NKN

S' witches 89NK0201 ' 89NK0401
- 89NK0202' 89NK0402 -

. 2.~ Failure of on line charger and failure of spart to er2rsize on 6 M 9.M.T.C
- demand -

Trala A

Charger NK2t Charger NK23 .

Breakers 52NG0103 52NG0303 i

5 witches . 89NK0102 - 89NK0302

Train B

Charger NK22 - Charger NK24'

Breakers 52NG0203 ' - 52NOO403

Switches 89NK0102 89NK0302
_

A-25
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I

Acendent importance laepection ||
Deslanat Failure Modes Sequence Category Activities

3. . Operational test or mainianance errw resulting in 6 L O.M

a) : doenergizing or cascading til DC
power supplies -

b) failwe to properly restore bat:eries or.
- charger aAer maintenance

.

- Refw to Operating Precedwe SYS NK 131 *Energitation of
-

125V DC (Class IE) System (NK01. NK02 NK03. NK04)*.

Trals . A .

Battery NK11 Bauery NK13 i

Charger NK21 Charge NK23
.

!

. Trala B -
J

Bauery NK12 Bauery NK14
"

^ Charger NK22 Charger NK24
..

4. Failure of Baseries - 6 L M.S.T

Batury NK11. NK13 -
NK12. NK14

, Battery fallas typically occura during extended station black.
out sceWos where AC power is lost for several hours. Refer ;

ito Emergency Procedure EMO C-0 " Loss of All AC Power"
for load shedding instructions

5. Loss of bausry room ventilation. 6 L M.S.T i

As in.bausry failwe '' loss of battery room ventilation is
typically a long term failwe occuring during extended station
blackout sr.enarios. It can cause two types of faults: >

a. Hydrogen building with risk of explo-
sion. and -

= b | Tempersave increase with risk of bat-
. tery charge output failme. -.

! j

1

@

e
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WOLF CREEK GENERATING STATION ,

RISK BASED INSPECTION GUIDE

DC Power System

TABLE A.3 2 ~ MODIFIED SYSTEM WALKDOWN
.

Desired Actual - Pow. Sup. Required Actual

Descripdon - ID No, location Posidon Position Breaker 8 -Locadon Posidon Posidon
P

..

Bus NK01 Bat. 89NK Cosed
tery NK11 Out. 0101

put Switch

Bus NK01 Bat. 89NK Cosed --

tery. Chargw 0102
NK21 Output
Switch -

Bus NK03 Bas. 89NK Cosed
tery NK13 Out.' 0301

.

put $wisch;

Bus NK03 Bat. 89NK Cosed
tery Charser 0302
NK23 Ouiput
Switch -

Bus NK02 Bat. 89NK Closed
tery NK12 Out. 0201>

,

put Switch -

Bus NK02 Bat. 89NK ~ Cosed
tery Charger 0202 '
NK28 Output --s

Breaker -

...

6-
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

DC Power System

TABLE- A.3 2 -MODIFIED SYSTEM WALKDOWN (Cont'd)
_

Desired Actual ' Pow. Sup. Required Actual ~'

- Deeetiption - ID No. Location Position Position Breaker 8 Location Position Position

Bus NK04 Bat. 89NK Cosed- -

tary NK14 Out. 0401
put Swie

Bus NK04 Bat.. 89NK Cosed
tery Charge WC2
NK24 Output
Switch '

480V Bus $2NG Cooed
NG01 Input - 0103
Breaker to Bat. ;

tery Chargw
NK21

480V Bus $2NG Cosed
NG03 laput 0303 .)
Breaker to Bat.
tery Chargw i

NK23

480V Bus , 52NG Cosed
NG02 Input 0203
Breaka to Bat.
tery Charga

i

480V Bus $2NG Cosed
NG04 Input 0403 i

Breaker to Bat. ?

tery Chargw
'

NK24

,

4

A 28
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WOLF CREEK GENERATING STATION
DC Power System

TABLE A.3 2 (Cont'd) -

REFERENCE DOCUMENTS

TT11E I.D. NO. REY DATE- -

WCGS Licensed Operator Trairdng Document

1. "DC and Instrument Power Sysums' LO 1506300 000 02/03/18
.

Drawings

1. "Cass IE 125V DC Sysum Meter & Relay Diagram * E.0lNK01(Q) 15 12/02/86

2. "Cass IE 125V DC Systern Meter & Relay Disgram' E41NK02(Q) 17

3. * low Voltage System Cass IE 480V Single line E 11Nool(Q) 1 07/14/87

Meter & Relay Diagram *

4. tow Voltage System Qass IE 480V Single Line E.IING02(Q) 1 07/14/87

Meter & Relay Diagram"

_

M

4

e
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WOLF- CREEK GENERATING STATION

- Table A.4-1. Importance Basis and Failure Mode Identification

i

COMPONENT COOLING WATER SYSTEM
-

.

:

Mission Success Criteria
.

The component cooling water (CCW) system is a non-radioactive, closed loop cooling
water system that removes heat generated by various plant components and transfers this
heat to the Essential Service Water (ESW) system. The CCW system consists of two 100%
capacity trains that provide cooling of engineered safety features and an additional loop that
cools non-essential equipment. This non-essential loop is common to both trains and can be

' isolated during accident conditions. Mission success is provided by one of the two 100%
capacity _ pumps and the one heat exchanger in one of the two essential trains.

The essential trains of the CCW system provide cooling for the following components:
1

SI containment spray pumps
Centrifugal charging pumps
RHR pumps and heat exchangers
Fuel pool cooling heat exchangers

Heat loads generated by the following components are removed by the non essential
CCW loop:

Letdown heat exchanger
Excess letdown heat exchanger
Positive displacement charging pump 1

Seal water heat exchanger -
Reactor coolant' pumps

Automatic control of certain CCW system components is provided. The automatic
'

actions sad ' initiation signals' include the following:

- Automatic startup of the standby CCW pump in a train based on low discharge
pressure on the operating pump.

'

- Automatic startup of:a CCW pump based on startup of a centrifugal charging pump--

iin the same train.

-CCW pump startup and isolation of- the non-essential loop based on a safety-

injection signal.

- Automatic makeup to the CCW surge tanks from the demineralized water storage
and transfer system.

A-31
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,'

--Non-essential loop isolation valve closure base.1 on a high containment isolation
!signal. -'

- Isolation of the surge tank vent based on high radiation in any CCW system loop.

- Automatic closure of CCW heat exchanger ESW side motor-operated outlet valves
upon a safety injection or loss of offsite power signal, thereby forcing all emergency
CCW flow through lock-throttled, pre adjusted manual valves which bypass the

'

motor-operated outlet valves. (Specifically, CCW Train A heat exchanger, ESW
_

outlet MOV 59 and Train B ESW MOV 60 close upon a SI or LOSP signal. CCW-
Train A heat exchanger, ESW inlet MOV 51 and Train B ESW inlet MOV 52 open ,

upon either signal. All ESW flow is then throttled by locked open, pre-adjusted -
manual ESW Valve 58 for Train A and ESW Valve 90 for Train B.)

Remote manual operation of the CCW pumps, inlet isolation valves for the RHR heat
exchangers, and cooling to the reactor coolant pumps and excess letdown heat exchanger is
provided from the control room..

|

Accident importance Inspection
|
p Domlaaet Fallare Modes ' Sequence Category Activities

1. Pumps fall to start & run 1,5 H S M.T.C

Pumps can fail to start after automatic initiation signals or
manual initiation from the control room.

_ Trala A Train B

| PEG 01A PEGolB
PEGOIC' PEGOIDj.

| 2. Local fault of heat exchanger vstves 'that isolate or se.
l verely restrict CCW flow

Train A Trala B

J Heat Exchanger EEGOIA EE001B -
. ,-

f' Locked open manual valves

l. CCW

Inlet V019 V044

|_ Outlet V035 V060

3. CCW pumps out for maintenance
(PEG 01A and PEG 01C)
PEG 01B and PEGOID

4 Local fault of CCW pump section and discharge valves . ,

restricting CCW flow

.

A-32
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Aceldest importance laspection
Deniaant Failure Modes : Sequence Category Activilles

Train A Trai , B !

Pump suction valves Vl32 (Pump PE001A) V138 (Pump PE001B)

, (Locked open manual valves) Vl35 (Pump PEGOIC) ~ Vl41 (Pump PEGOID) j
- ' (Normally open MOVS) - HVl3 (Common) HV16 (Common)

Pump. discharge valves , V004 (Pump PEG 01 A) V013 (Pump PE001B) |
'

V008 (Pump PEG 01C) V017 (Pump PEG 01D)4

. Suction check valves - V130 (Common) - .V131 (Common)

Discharge check valves - V005 (Pump PE001 A)' V012 (Pump PEG 01B)

V007 (Pump PEG 01C). V016 (Pump PEG 01D)

5. Local fault of manual valves restricting flow to ECCS
pump. coolers

Trala A Train B

Locked open, manual valves:

Safety injection pump oil cooler: V040- V065

. RHR. pump seal coolor: V042- V067
~

.

' Centrifugal charging pump oil cooler: V039- V064

Inlet sender valve for al' of the above components 'V043 V0631

, ,

P

V

r

-: 1

i

e
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, .. WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE.

Component Cooling Water System (CCWS)

TRAIN A

.

'

TABLE A.4 2 MODIFIED SYSTEM WALKDOWN

Desired Actual Pow. Sup. Requirrd Actual
'

Description ID No. Location Position Position Breaker # Location - Position Position

CCW Pump A EO CCWA Locked
Section Isola. V132 Open
tion - Valve

CCW Pump A . EO . CCWA- Locked-
Discharge Iso. V004 Open
lation Valve

CCW Pump C EG CCWA Locked
Suction Isola. -V135 Open
tion Valve-

CCW Pump C EG CCWA - Locked
Discharge Iso.' V008 Open
lation Valve

CCW Heat Ex. EG- CCWA- Locked-
changer A Inlet V019 Open
isolation Valve

CCW Heat Ex. EO CCWA Locked
changer A Out. V035 Open
let isolation.
Valve .

CCW ' Heat Ex- EO CCWA, Open
changer A. V205
Temp Bypass
Upstream . Isola.

| tion Valve ,

.
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WOLE' CREEK GENERATING STATION-
RISK. BASED INSPECTION GUIDE

Component Cooling Water System (CCWS)

TRAIN A

-.

TABLE A.4 2 MODIFIE0 SYSTEM WALKDOWN (Cont'd)

Desired - Actual Pow. Sup. Required Actual.

. Description ID No. Location Position Position Breaker # . Location' Position Position

CCW Heat Ex ' EO- CCWA Open
changer AL V206
Temp Bypass

-'c Downstream -
Isolation Valve ,

CCW Heat Ex. - EP CCWA- Locked /
changer A V0$8 - Throttled'
ESW Return-
Bypass -

CCW to Fuel EO FPHXA - Locked /
Pool Cooling - V200' Throttled / ,

Isolation HX A Open
6.25 turns t

.

I

'
s

:* .

'9
,
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w. WOLF CREEK' GENERATING STATION
RISK BASED INSPECTION GUIDE i

i

[ Component Cooling Water System (CCWS)

? TRAIN B -m

-

. TABLE A.4 2 MODIFIED SYSTEM WALKDOWN -

Desired Actual Pow. Sup. Required Actual
' Description ID No. Location Position Position Breaker # Location Position Position ' '-.

. CCW. Pump B EO= CCWB~ Locked-'

Secticsi isola- V138 Open
(lon Valve ! J

43
~ , ,

6
,

CCW Pump B __ lic ~ CCWB: Locked
.

Discharge too. YO)3 Open
lation Valve

-. .,
CCW Pump D E01 CCWB_ Locked ;

Suction isola. V141 Open
tion . Valve

CCW Pump D . EO _ CCWB- Locked
Discharge Iso- 'V017 Open
lation Valve

CCW Heat Ex- EO CCWB Locked.

changer B' Inlet - .V044 Open
isolation Valve

CCW Heat Ex- -EG CCWB- Locked-s

changer D Out- V060- Open .
let isolation
Valve.

CCW Heat Ex- EG CCWB Open. $

.

changer B V207 ;

Temp Bypass
Upstream Isola-
tion Valve

.

.

.

!
i

1 A-36
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WOLF CREEK GENERATING STATION
,

RISK BASED-1NSPECTION GUIDE

Component Cooling Water Systern (CCWS)-
t

TRAIN _ B _

T
_,- ,

'
TABLE A.4 2 MODIFIED SYSTEM WALKDOWN (Cont'd)

- - ,

-1 Desired Actual Pow Sup,
. .

Required Actual
. .

Description - ID No. Location Position Position Breater # Location Petition Position

CCW Heat Ex. EO CCWB- Open -
changer B -V208- |

Temp 'Bypasa
Downstream -
Isolation Valve '

--.

CCW Heat Ex- EP CCWB Open
changet B. . V060 i
ESW Return :
Bypass

.-

CCW to Fuel - EO FPHXB Locked /
Pool Cooling 'V201' Throttled
HX IB Isola. Open

.g.25ti.ruAtion 6

<
*

{ i| $ ~-
i

[
-

#..
*t

A-37
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-WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

Component Cooling Water System (CCWS)

.

TABLE A.4 2 MODIfTED SYSTEM WALKDOWN (Cont'd)
*

Desired Actual Pow. Sup. Required Actual
Description ID No. Location Posittan Position Breaker # Location Position Position

. ,

*

'

|

CCW Pumps EF A ux. Lorked i _

= A&C Room .V056 B)dg. Open j
Cooler Ventila-
SGLilA ESW tlan ESW }
Islet isobtion - Train A!

CCW Pumps EP Locked*
.

A&C Room V0$7 Open _

I. ; Cooler
SQLil A ESW
Outlet Isolation

-

CCW /tmp . GL Locked"

Room Cooler V013 Throttled
II A ESW Re-
turn Isolatkn

kCCW HX1 A EP ESW - Locked
ESW A Return V058 Train A Throttled |

IIV-59 Bypass
isolation

ESW to CCW EG Locked'

Pumps Train A Vl82 Throttled ._

= Isolation

..

d

8
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WOLF CREEK GENERATING STATION
'

RISK. BASED INSPECTION GUIDE !-

' Component Cooling Water: System' (CCWS)
,

'
'9

:,.4- ,

TABLE A.4 2 MODIFIED SYSTEM WALKDOWN (Cont'd)+

. ._ - - .

2 J' Desired Actual Pow. Sup.
_

Required Actual j

|f()
_ _ _ _ _ . _

. Location Po$ltion Position Breaker # Lccasion Position PositionDescriptica . ID No.1

* CCW Pumps EP - ESW Locked

4 . R&D Room -- - V088 - Train B :. Open
- ' Cooter

1 . 5GLitB ESW
t Inlet leolation

-
' CCW Pumps - EF ESW Locked

[, RAD Room- V089 Train 3 - Open.

n Coo (er -e

SOLilB ESW
Outlet Isolatlou ,

-

a
i: CCW Pussp GL4 ESW Lecked- 3 .,

V Roeta Cooler ' V021 Train ., ' 'Itottled
'

11B ESW Re, = - i

6~ turn Isolation :
,,

-- i

CCW HX1B EP: ESW Locked-'

ESW B Return V090- Train B Throuled _

HV 60 Bypass .
' ' isolation g.

ESW to CCWL EO ESW Locked

"h Pumps Train B ' V183 - Train B Thrmtledf
Isolation"

, iv.

' .? y

i

9 9

.- ._

4
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i WOIS CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE

Cor,$ponent Cooling Water System (CCWS)

.

'

TABLE A.4 2 mot 1F1ED SYSTEM WALKDOWN (Cont'd)
.

Deelnd Actual Pow, Sep Requ! red Actual
,

. Deteription ID No. Location Position Position Breaker # Location Pwition. Position

ESW Ato EF His. Mala Open/
CCW HX A* $1 Control Closed

Room
Switch -
Line-up
Train A

_

_

ESW A Return EF His. Same Open/
from CCW HX 59 Cloeod
A*

EF HV.51 N003CMF1 Auxillary ON _

ESW Supply to Butiding
CCW HX A Tr 'i A
Isolation .

EF HV.59 N003CHP2 Some ON
E3W from
CCW HX A .
leolation

?For NORMAL conditions only one CCW HX la in operation with the other Traln HX on reduced flow through
the Return Bypass. Elther EP HIS.59 or EP HIS V * wid be OPEN,

,

4

4

F~

A-40
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* WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE

J, Component Cooling Water System (CCWS)

\;

.;- ,

TNAJ A.41 MODIFIED SYSTEM WALKCOWN (Casn'd)
. -

' Desired hetual Pow. Sup. Required Actual
Description ID Fo, Location Position Position Breaker # Location Posit 6n Domition

E3 W B to EP HIS. Main Cloeod/
CCW HX B* $2 Control Open4

Room
Switch
Line up
Trals 5

.. i ESW D Return EF HIS. Same Clooed/
fre . CCW HX 60 Op?

' I4

'Y HWS2 N004CNF3 Auxiliary ON.k
ESW Supply to Building )

. , CCW HX 5 Train B
I isolation

EF H W60 N004CHP2 Same ON
.,
'

ESW from,

CCW HX B
twintion'

*For NORMAL conditions only one CCW HX is in operation with the other Train HX on reduced flow through
. the Return Bypass. Eliner EP HIS.59 or.EF HIS 60 should be OPEN.<

,

I) i

.j s'f
'f:.

.

.

E i

*

, .
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WOLF CREEK GENERATING STATION
'

CCWS

- TABLE A.4 2 (Cont'd)

REFERENCE DOCUMENTS
~

1.D. NO. REV DATETITLE ,

Licensed Operator initial Training Lesson

[ 1. " Component Cooling Water System * LO 1400800 000 03/01/88
'

-

Drawin8s

1. SNUPPS * PAID . Component Cooling Water System * M.12E001 2 12/09/86
-

2. SNUPPS *P&lD . Component Cooling Water System * M.12E002 1 12/0n/86

3. SNUPPS "P&lD . Cow.pownt Cooling Water System" M 02E003 - 17 02/28/85

Pror <es

1. "Compownt Cooling Water oystem Valve, Switch CKL.EO 120 9 11/09/87
and Breaker Llosep*

,

4

!
!

1

|
4

=0

A-42
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WOLF CREEK GENERATING STATION
a

Table A.S.1, -Importance Basis and Failure Mode Identification

REACTOk PROTECTION SYSTEM (RPS)
*

.

Mission Saccess Criteria*

*
The Reactor Protection System (RPS) automatically keeps the reactor operating within a

safe region by shutting down the reactor whenever the limits of the region are exceeded (or
reached)' 'Ihe system acts to limit the consequences of Condition II events (faults of'.-

moderate frequency, such as a loss of feedwater) by, at most, a shutdown of the reactor and
turbine, with the plant capable of returning to operation after corrective action. Whenever a
direct process or calculated variable reaches a setpoint the reactor will be shutdown in order
to protect against either gross damage to fuel cladding or loss of system integrity which'
could lead to release of radioactive fission products into the Containment.

-The following._ systems typically make up the Reactor Protection System.

'' a. Process Instrumentation and Control System -

b. Nuclear Instrumentation System -
,

c. Solid-State Logic Protection'Systerm ,

d. Reactor Trip Switchgear

e. Manual Actuation Circuiti

The RPS contains' sensors which, when connected with analog. circuitry consisting of
two t6 four redundant channels, monitor various plant parameters, The RPS also contains

.

. digital circuitry, consisting of two redundant logic trains, which receive inputs from the-
analog protection channels to complete the logic necessary to automatically open the reactor
trip breakers.,

Each of the two trains,'A' and B ~ls capable _of opening a separate and independent
reactor. trip breaker | RTA and RTB,' respectively 'and 'a . bypass breaker, BY.B and _ BYA,
respectively, The' two trip' breakers in' series connect three phase AC power from the rod
-drive motor generator sets to the rod drive power cabinets. During plant power operation, a
L DC undervoltage coil on each reactor trip breaker holds 'a trip plunger out against its spring,-- "

E;
: allowing the power to be available at the rod control power _ supply cabinets. For reactor trip,
- a loss of DC voltage to.the'undervoltage coil releases the trip plunger and_ trips open the-

*

breaker. When either of the trip breakers opens, power is' interrupted to the rod drive power
c : supply, and the control rods fall,' by gravity, into the core. The rods cannot be withdrawn

until the- trip breakers are manually reset. 'Ihe trip breakers cannot be -eset until. the
- abnormal condition which initiated the trip is corrected. Bypass breakers BYA and SYB are -
provided to permit testing of the trip breakers.

A-46.
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1

An Auto Shunt Trip modification has been implemented that provides trip signals to the
shunt trip coils upon trecipt of an automatic trip signal to the UV coils. The bypass breaker
shunt trip coils will not receive an automatic trip signal,

ne RPS provides for manual initiation of a reactor trip by the operator, and automati-
cally initiates a reactor trip for various conditions. The reactor trip system also initales a
turbine trip signal whenever a reactor trip is initiated. His is to prevent reactivity insertion
that would otherwise result from excessive reactor system cooldown and to avoid unneces-'

sary actuation of the Engineered Safety Features Actuation System (ESFAS).

*
Accident Importance luspection

Dominant Failure Modes Sequence Category Actitilles

1. Instrument failure due to calibration / maintenance error, or 11 11 S,M,C
random failure which inhibits initiation of reactor trip
signal

2. Reactor trip breaker, $2/RTA or $2/RTB, or trip bypass 11 M S.M.C
breaker, $2/BYA or $2/BYB falls to open

3. Operator failure to manually scram reactor following 11 L 0 *

ATWS

ne WCOS (JFSAR states that, pending implementation
of equipmcat from sensor output to the final actuation
device that is diverse from the reactor trip system which
will automatically initiate the Auxiliary Feedwater Sys-
tem and a turbine trip under conditions indicative of an
ATWS:

a. Emergency procedures tsve been developed to train operators 11 recognize ATWS events, including
consideration of scram indicators, rod position indicators, flua eronitors, pressuriter level and pressure
indicators, pressuriser relief valve and safety indicators, and any other alarms annunciated in the control
room, with emphasis on alarms not processed through the elect *tcal portion of the reactor scram system,

b. Operators have been trained to take actions in the event of an ATWS, including consideration of manually
scramming the reactor by using the manual scram butten, prompt actuation of the sualliary feedwater system
to ensure delivery to the full capacity of this system, and initiation of turbine trip. The operators have also
been trained to initists boration by actuating safety injection systems to bring the facility to a safe. shutdown
condition.

.

O
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WOLF CREEK GEN'EkaTING STATION |
RISK. BASED I? SPECTION GUIDE i

Reactor Protecti 1 System (RPS) .

TABLE A.5 2 MODIFIED l' STEM WALKDOWN |
'-

* '

The Reactor Protection System is a normally energized system whose operability must be
.

assured by extensive surveillance testing. Observation of the conduct of this testing will. i

L provide the inspector with direct input regarding the r,afety function capability of the system. .

System walkdown during normal power operation will reveal little r garding the safety
function status.' However, the following may be checked: '

COMPONENT REQUIRED STATUS ACTUAL STATUS

1. Reactor Trip Breakers - RTA Closed

RTB Closed

2. Reactor Trip Bypes Breakers BYA Open

BYB Open

3. Annunciator Panel - RPS No windows illuminated _,

4. RPS Trip Status Panel No bypass lights !!!uminated;
'

,

P.7. P 8. P.10. intermediate
ranse hi flux, low power range
bl nux perminive lights illumi-
noted

' S. RPS Permholve and Bypass $tatus Panel ' No lights illuminated - -

6. Process Instrument Bistables Mode Switches No RPS channel in test ilshts ?

illuminated
,
.

.

t

9 i

# . I

f

&
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WOLF CREEK GENERATING STATION
Reactor Protect 6on System (RPS)

TABLE A.5 2

REFERENCE DOCUMENTS,

'' TITLE l.D. NO. REV DATE*

I. WCOS Updated Safety Analysis Report Section issue 89-05 1989

7.2 ' Reactor Trip System *, Section l$.8 ' Anticipated Je

Transients Without Scram" i

2. WCOS Licensed Operator Training Document LO 1301200 000 03/14/88

-* Reactor Protection System"

3

-'-- @__ SSS

_m

__ _-

g .-

3-
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WGLF CREEK GENERATING STATION

Table A.61. Importance Basis and Failure Mode identification

IIIGII IIEAD INJECTION / SAFETY INJECTION /IllGli ilEAD
- RECIRCULATION

,

Mission Success Criteria ,

The high head and safety injection systems (lilil/SI) provide core cooling and negative
reactivity addition to the primary systems following smallloss of coolant accidents (LOCAs)
where reactor coolant system (RCS) pressure does not reduce sufficiently to permit flow
from the low pressure injection system. The high head certrifugal changing pumps and the
intermediate SI pumps provide injection now up to the shutoff head of the charging pumps
(2500 psig). These charging and SI pun.ps take suction from the refueling water storage tank
(RWST); the normal suction path from the volmr control tank to the charging pumps is
automatically isolated based on a high h. - l''tiation signal.

Major valves in the HHJ Dow pat t ..ide lockco open manual valves, check valves,
and motor operated valves that an: normally closed and open automatically based on a safety
injection signal. In the safety injection now path, normally open, motor-operated va!ves are
le:ated in the RWST suction line.

During the recirculation mode of op,: ration, the residual heat removal (RHR) pumps
supply pmvide cooled, recirculated water to the Si pumps for injection to the RCS. An
automatic switchover to the containment sump for suction to the RHR pumps occurs as the
water level is the RWST is reduced to approximately 36% This level signal, combined with
an active SI signal, causes the two, normally closed, containment sump to RilR pump
suction MOVs to open. When these MOVs reach the full open position, a limit switch
signals the MOVs in the RWST to RHR pump suction line to close. Thus, the containment
sump provides the lwg term source of water to the RHR pumpt. Manual actions required
during this sequence include initiation of CCW flow to the RHR heat exchangers to provide
cooling for the recirculated Dow,

Mission success for the HHI and SI systems is provided by the operation of one of two
centrigugal charging, safety injection and residual heat removal pumps during both the
injection and recirculation phases of operation.

.

.

A-50
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|

Accident temportance leapection
Deastaaet Fallere Medes Sequence Category Actitillu

.

1. Failure to switch from RWST to the containment sump for 1 H 0
tit low prH6ure retircu!ation system. Automatic switch. ;

'

over is provided based on low RWST level. MOVs FJ HV
Stil A/B open and SN HV 8812 A/B cloac. Operator
action is req'. fred for inttletion of CCW flow to the RHR :

,

heat enchangers, MOVs EO HV 101/102 must be opened
from the Control Room

2. Fallure of HHI dlacharge valves to open, includial com. I H 5,M.T.C
,

mon cause failures (includes check valves)

MOVat Eh.' HV.8403A (BIT Inlet)
EM HV 88038 (BIT Inlet)
EM HY.8837A
EM HV.88MB >

EM HV 880l A (BIT Outlet)
EM HV.880lb (BIT Outlet) '

Valves EM HV 8837 A/B are modulating solenoid valves
; that can be used as an alternate chstging path

Check Valvest BRV4.lA.
BB V.89488

'

<
7

BB V.8948C
BB V.8948D
EM HV.848t A '

EM HV.848tB

3. Fellure of HPR auction velves to open, including common 1 M. S.M.T.C
. cause failure

MOVs: EJ HV 8811 A
EJ HV 88tlB

(Normally closed, containment sump to RHR pump suc.
' tion valves)

' 4.- Failure of pump return line (miniflow) valve to open falls 1 M: S M.T.C
' operating pump

Centrifugal Charging Pumps: HV 8810
llV 8811

Safety injection Pumps:' - HV.8814A
f

HV.88148

5,' Electrical leilures (power cable / breaker) disable HHR I M' S,M

pump room coolere.,

Cireelt Brooker .

Trela A - Train R -
4

St Pump Room Cooler - 52N001 ABF3 J $2N002ACF3

A-Si

. . . . . . . , - - _ . - - . - . . . . - . . - - - . . - - -
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Accident importance laspection
Dominant Failure Medes S q uence Category Activilles

.

6. Failure of Service Water System valve to open or remain 1 M 5,M.T
open disables HHR pump room cooling

Massal . Valves - Locked Open

TRAIN A EF.V032 St Pump Room Cooler
*

EP.V033 St Pump Room Cooler Return

EF.V037 RHR Pump Room Cooler

EF.V038 RHR Pump Room Cooler Return .

EP.V029 Centrifugal Charging Pump
Room Cooler

EF.V030 Centrifugal Charging Purnp Room
Cooler Retur;

'

EF.V056 CCW Pump Room Cooler

EF.V0$7 CCW Pump Room Cooler Return

TRAIN B EF.YO65 St Pump Room Cooler
EF.V066 St Pump Room Cooler Isolation

EP.V061 RHR Pump Room Cooler

EP.V062 RHR Pump Room Cooler Isolation

EF.V068 Centrifugal Charging Pump
Room Cooler

EF.V069' Centrifugal Charging Pump Ram
Cooler isolation

EF.V088 CCW Pump Room Cooler

EF.V089 CCW Pump Room Cooler Return

7. Local fault of pumps / pumps fall to start or run 1 M S.M.T.C
t

Safety injection Pumpa: PEM01A
PEM01B

RHR Pumps: PEJ01A
PEJ0lB

Centrifugal Charging Pumps: PBG05A
PB005B

' 8. Failure of valve to open in the common portion of the HHI 1 M S.M T.C
' suction line from the RWST 5

MOVs BN LCV ll2 D/E are the RWST to centrifugal
charging pump section supply valves and open based on .

*an 31 signal.

9. Plugging of manual valve in the HHI and Si suction line i M S.M
(or in the containment sump strainers)

,

MOVs EM HV 8924,'EM HV 8807A and EM HV 8807B
provide recirculation flow for both HHI and SL

A 52
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Acendset Importance Inspection
Dessleast Fallere Medes . SM oosee Category - Activities

10. HHI and Si pump retura line (miniflow) valve falls to 1 L S.M T.C
close; laterlock prevents HPR section valves from open.
lag

SI Pump: Normally open MOVs operated
from the Melo Control Room -. -

EM HV 8814A
EM HV.88148
BN HV 8813o

Centrifugal Charging Pump: MOVs that cycle open and
closed for flows between 174 gpm
and 259 gym upon an 31 signal.

Train A HV 8110
Train B HV.Illt

11. Local pump failures 1 L S.M

- failure of control cable to MCC
- fallute of pump breaker to close

Power Soaree

ESPRM1 Centrifugal Charging Pump 1A
ESPRM2 Centrifugal Charging Pump IB

,

ESPRM1 Safety injection Pump IA
ESPRM2 Safety injection Pump IB
ESPRMI RHR Pump lA-
ESPRM2 RHR Pump 15

12. Pump lu maintenance i L M

Two CCP, St. or RHR pumps should not be simultane.
- ously out for maintenance

i

'D

A 53
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WOLF CREEK GENERATING STATION*

RISK. BASED INSPECTION GUIDE !
,

High Head injecticn/ Safety injection /High Head Recirculation,

,

TABLE A.6 2 MODIFIED SYSTdM WALKDOWN

*
Desired Actual Pow. Sup. Required Actuoi

l' Description ID No. Location Position Position 8tvaker e Location Position Position

*St Pump B EM. Locked
Discharge Iso. 89213 Open _

lauen- ,

$1 Pump A EM. Locked
Discharge Iso.- 092tA Open
letion

'

81 Pumps to EM. Locked
Accum in,%c. V098 Throttled

'

tion Cold Leg
4 Throttle

'

$1 Pumps to RM. Locked
. [

.
,

Accum injec. V095 Throttled
tion Cold Les
! Throttle -

'

$1 Pump B. to Eh4. ~ Locked
RCS Hot Log V092 Throttled
4 Throttic -

!

51 Pump B to EM..
Throttled .}

Locked
RCS Hot Leg V091
1 Throttle

. ,

1

- 0

4-

A-54
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WOLF CREEK GENERAT'NG STATION
i

RISK. BASED INSPECTION GUIDE

.High Head injection / Safely injection /High llend Recirculation ,

'
TABLE A.6 2 MODIFIED SYSTEM WALKDOWN (Cont'd)

i
e

'
Desired Actual Pow, Sup. Required Actual

Description ID No. Location Position Position Breaker # Location =- Position Position |
!

e,

Boron inj, to EM. Locked
RCS Cold Leg Vil0 Throttled
4 Throttle

Boron inj, to EM. Locked
RCS Cold Leg V107 Throttled
i Throttle

St Pumps to EM. Locked .

Accum Injec. V097 Throttled
;

tion Cold Les
3 Throttle !

$1 Pumps to !!M. Locked --
'Accum lajec. V096 Throttled .
iTion Cold Les

2 Throttle
,

St PumiA to EM. ; 1.ocked
RCS Hot Leg V090 T hrottled
3 Throttle

, . . .

$1 Pump A to. !!M. Locked

RCS Ilot Les V089 Throttled
2 Throttle ,

_

P

i. ;

.

'g.

-

h

A 55 ?
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE ,

.

'

High Head Injection / Safety Injection /High Head Recirculation

TABLE A 6 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
.

*
Desired Actual Pow. Sup. Required Actual

Description ID No. Location Position Position Breaker # Location Position Position

*Boron Inj to EM. Locked
RCS Cold Leg V109 Throttled
3 Throttle

Boron Inj. to EM. . Locked
RCS Cold Leg V108 Throttled
2 Throttle

RWST Outlet B N. Locked
t

Isolation Valve V0ll Open

!.

,

Y

h

e

A 56 4
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

i

High Head Injection / Safety Injection /High Head Recirculation

TABLE A.6 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
.

Desired Actual Pow. Sup. Required Actual
Description ID No. Location Position Position Breaker # Location Position Position

d ,

CCW Train A EO. CCWA- Open/ __,

Supply isola. V414 Locked
tion Valve to Closed * *

,

Post Accident
Sampling Cool.
ers

CCW Train A EO. CCWA Open/
Return leola. V416 Locked
tion Valve to Closed'
Post Accident
Sampling Cool.
ers

RHR HX A. El YO33 CCWA' Locked
CCW Outlet Throttled
Isolation Valve

CCW A to EG. 2026AB Locked
SIP /RHR V038 Open
Pump /CCP
Coolers locle.
tion Valve

CCW to St EO. SIA Locked
Pump l A Oil. V040 Open i

Cooler Isola.
tion Valve

St Pump 1A EM. SIA Locked
Oil Cooler V099 Throttled
Outlet isolation 0.4 turns
Valve open

CCW to RHR - EG+ RilRA Locked
Pump Seal . V042 Open ,

Cooler 1 A Im,

laelon Valve -

*1dle train must be locked closed
o

1
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE

:

High Head Injection / Safety Injection /High Head Recirculation

TABLE A.6 2 MODIFIED SYSTEM WALKDOWN (Cont'd)

* i

Desired Actual Pow, Sup. Required Actual '

Description ID No. Loc tion Position - Position Breaker # Location Position Position

--
,

RHR Pump A EJ.V070 RHR4 Locked .

CCW Return Throttled
laolation Valve

i

CCW to CCP EG. CCPA Locked
Oil Cooler SA V039 Open
isolation Valve

-

CCP A CCW - 80 CCPA Locked
Return teola. V259 Throttled
tion Valve 1.4 turns

open

SIP /RHR/CCP EG. 2026AB Locked - - - - -

Coolers Return V043 Open ---

Isolation Valve

4-

CCW Pumps EF. CCWA Locked
A&C Room V056 Open
Cooler
SOLil A ESW
Inlet Isolation

CCW Pumpe EF. - CCWA Locked
A&C Room V057 Open -i
Cooler
SOLil A ESW
Outlet teolation

CCW Train B EO. CCWB Operd
Supply isola- V413 Locked
tion Valve to Closed *
Post Accident
Sampling Cool.
m !

,

CCW Train B EO. CCWB Opeo/
Return isola. V415 Locked
tion Valve to - Closed *

'Post Accident
Sampi!ng Cool.
ers

*1dle train must be locked closed

A-58
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WOLF dREEK GENERATING STATION
*

RISK. BASED INSPECTION GUIDE
S

High Head Injection / Safety Injection /High Head Recirculation

TABLE A.6 2 MODIFIED SYSTEM WALKDOWN (Cottt'd)
.

Desired Actual Pow. Sup.
.

Required Actual
Description ID No. Location Position Position Areaker # Location Postuon Position

o
RHR HX B FJ.V038 CCWB Locked -,

CCW Outlet Throttled
Isolation Yalve

Train B to 20 2026AB Locked
SIP /RHR V063 Open
Pump /CCP

,

Coolers tools.
tion Valve

,

$1 Pump la EO. SIB Locked
,

Oil Cooler Iso- V065 Open
inflon Valve-

St Pump IB EO. stb Locked
Oil. cooler Out. V103 Throttled
let lsolation-- 0.45 turns
Valve open

CCW to RHR EO. RHRB Locked
*

Pump Seal V067 Open
Cooler IB iso.
lation Yalve

6

*

f

.

D'

A-59

. , _ _ . , _ _ _ . _ . _ _ . , _ . . .. . _ . _ _ . _ . . . . _ . _ - . . _ . - . _ . __ .-



- _ _ _ _ _ _ _ _ - _ _ _ _ -

WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE 1

High Head injection / Safety injection /High Head Recirculation

TABLE A.6 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
.

*

Desired Actual Pow. Sup. Required Actual
Desc6ption ID No. Location Position Position Bresker # Location Position Position

RHR Pump B EJ V071 RHRB Locked *

CCW Return Throttled
trolation Valve 0.2 tures

open

CCW to CCP EG. CCPB Locked
Oil Coolet $8 V064 Open
Isolation Valve

CCP A CCW BO. CCPB Locked
Return isole. V264- Throttled
tion Valve -

SIP /RHR/CCP EG. 2026AB Locked -

!

Coolers CCWB V068 Open
Return Isola-
tkn Valve

!

,

. <
.
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WOLF CREEK GENERATING STATION
RISK.HASED INSPECTION GUIDE

High Head injection / Safety injection /Illgh licad Recirculation

TABLE A.6 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
.

Desired Actust Pow. Sup. Required Actual
Description ID No. Location Position Position Breaker # Location Position Position

.

IGW A to EF- CCPA Locked
Cent. Charging V029 Open
Pump Room
Cooler 12A
isolation

Cent. Charging EF. CCPA locked
Pump Room V030 Open
Cooler 12A
ESW Return
isolation

ESW A to St EF. SIA Locked
Pump Room V032 Open
Cooler 9A Iso-
lation

-

St Pump Room EF. SIA Locked
Cooler P A V033 Open
ESW A Return
Isolation

ESW A to EF. RilRA Locked
RHR Pump V037 Open
Room Cooler
10A isolation

RilR Pump EF. RilRA Locked
Room Cooler V038 Open
10A ESW A
Return isola.
tion

i

4
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE ,'

High Head lajection/ Safety injection /lligh llead ' Recirculation

TABLE A.6-2 MODIFIED SYSTEM WALKDOWN (Coat'd) i

I ,

De>lted Actual Pow. Sup. Reodited Actual,

i Description ID No, Location Position Position Breaker # Location Poaltion hsition
'

| *
RHR Pump OL. Auxillary Locked'

Room Cooler V010 Building Throttled
10A ESW Re. Ventila.
turn Isolation tion ESW

Train A

St P mp Room O L. Same Locked '-

Cooler 9A V009 Throttled
ESW Return

j isolation

Cent. Charging OL- Same Locked ,

,

.
Pump Room V008 Throttled ,

I- Cooler 12A '

ESW Return

( lsolation

Cent. Charging O L. Auxiliary Locked
Pump Room V019 Building Throttled
Cooler 12B Ventila.
ESW Return tion ESW
Isolation Train B

St Pump Room OL. Same Locked ,

Cooler 9B V018 Throttled
(- ESW Return

Isolstic?

i RHR Pump OL. Same Locked
*

| -. Room Cooler V017- Throttled
10B ESW Re.,

turn isolation -

l

I
i .

L
L
I

.

.

i

|:. |
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I

WOLF CREEK GENERATING STATION ;
'

RISK. BASED INSPECTION GUIDE
I

High Head Injection / Safety injection /High Head Recirculation i

TABLE A.6 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
.

Desired Actual Pow. '$up. Required Actual
Description ID No. Location Position Position Breaker # Location Position Position

a

ESW B to EF. RHRB Locked
RHR Pump V061 Open
Room Cooler
10B Isolation

RHR Pump ' EF. RHRB Locked
Room Cooler V062 Open .

208 ESW B
_eturn isole.

tion

ESW B to EF. CCPB Locked
Cent. Charging V068 Open
Pump Room
Cooler 12B
ltolation

Cent. Charging EP. CCPB Locked
Pump Room V069 Throttled

'

Cooler 12B
ESW B Return
Isolation

ESW B to St EF. SIB Locked
Pump Room V065 Open -
Cooler 9B iso.
lation

$1 Pump Room EF. $1B Locked
Cooier 9B V066- Open
ESW B Return
isolation

i

e-

0

I

4
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WOLF CREEK GENERATING STATION
(ESWS)

.

TABLE A.6 2 (Cont'd)
i:
I

REFERENCE DOCUMENTS :
,

'

TITLE 1.D. NO. REV DATE*
,

'

Licensed Operator Initial Training Lessons:

l. " Essential Service Water System * LO 1408900 000 02/29/88
,

2. * Service Water System' LO 1407600 001 02/25/87

3. * Emergency Cote Cooling System and Safety injection" LO 1300600 000 01/28/88 -

4. "Resideal Heat Removel System" LO 1300$00 001 08/10/88

Drawings

- 1. SNUPPS *P&lD - Essential Service Water System" M.12EF01 C 12/09/86

2. SNUPPS *P&lD - Essential Service Water System" M 12EF02 0 12/09/86

3. SNUPPS 'P&lD - Service Water System" M 12EA01 0 0,8/07/84

4. SNUPPS 'P&lD - Service Water System" M.12EA02 0
_

h S. SNUPPS "PalD . Chemical and Volume Control System" M.128003 3 8/10/87

- 6. SNUPPS 'P&lD . Chemical and Volume Control System" M 128005 1 7/14/87

17. SNUPPS "P&lD . Residual Heat Removal System * M.12E101 -l 7/14/87 i

,

(. Procedures

| 1. 'Easential Service Water Valve Breaker and Switch Lineup" CKL.EF.120 12 02/10/89

' 2. " Component Cooling Water System Valve Breaker and CKL.EO.120 9 11/09/84i
.

,

|
Switch Lineup -

| 3. " Chemical and Volume Control System Normal Valve CKL.Boel20 12 01/08/89

L Lineup"

4. ? Chemical and Volume Control System Switch end Breaker CKL.BO.130 8 02/10/89

j. Lineup"

| S. " Safety injection System Lineup Checkflats* CKL.EM.120 7 04/20/88
,

|.
6. "RHR Normal System Lineup" CKL.EJ.120 9 08/13/88

i-
l'

'

-

-_

g
..

.

,.
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. Figure A,6 2, " Wolf Creek Safety injection Systern Snowing Component Locations"
(Source SAIC 88/1996, Figure 3.3 2)
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WOLF CREEK GENERATING STATION
t

Table A 7-1. Importance Basis and Failure Mode Identification
.

i

PRIMARY PRESSURE RELIEF SY3 TEM >

'

.
.

''

Mission Success Criteria
*

The primary pressure relief system (PPRS) provides protection I om overpressuri.ation
of the primary system to ensure that primary integrity is maintained. De PPRS also provides
the means to reduce the RCS pressure if necessary. The PPRS is coiaposed of three code
safety relief valves (SRV) and two power operated relief valves (PORVs). The code safety:

- valves are important only for ATWS scenarios. The PORVs provide RCS pressure relief at a
set point below the SRVs. 'Ihe PORVs discharge to the pressurizer relicf tank. Each PORV
is provided with a motor operated block valve. The PORVs automaticP'Jy open on high RCS
pressure or are manually opened at the discretion of the operator. The block valves are
normally open unless a PORV is leaking.,

1The success criteria for the PPRS vary depensing o. the application. The success
criterion for the PPRS following a transient event demanding PORV opening is that the

f
_

PORVs successfully reclose. The success cri erion for the PPRS following a transient andt

fallute of the AFWS is that both PORVs successfully open on demand. The success criterion,

for the PPRS following a small LOCA with failure of the AFWS a w hr the support system
function provided to HHIin the emergency boration mode is that both PORVs successfully

- open on demand. The ' success criterion for ATWS is that 3 SRVs or 2 SRVs and 2 PORVs
open.

3: y

Accident lamportance inspection
Domilnant Failure Modes - Sequence ' Category Activities

I, _ PORV falls to open for bleed & feed mode PCV-455A, . 6.7 - H S.M,T,C >

-PCV.456A

2. Failure of PORV/SRV to resent causing small LOCA I H M
'PCV.455A, PCV 456A

SRVs 8010 A,B,C.

3. POkV block valve closed 7 M 0,M
llV.8000A, HV.80008

,

4. M:rrator error in bleed & feed activitica causes lack of 6 M O .-

J'A' cooling. See EMG PR H1 " Response to 1.oes of
%;ndary Heat Sink".

*
*

,
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WOLF CREEK GENERATING STATIONN ,-

: RISK. BASED INSPECTION GUIDE
'

Pnmary Pressuie Relief System
+

,

4

W TABLE A.7 2 MODIFIED SYSTEM WALKDOWN
;c .

Destred Actual - Pow. Sup. Required Actual
-- Description ID No. Location Position Position Breaker # Location Position Position

Pressuriter PCV.- Contain- Closed Closed- --

PORV' 455A ment El
2070' ;

" '
Pressurizer PCV. Closed Closed"

PORY 456A 2070'

Pressuriser SRV. - * Not
Safety Relief 8010A + 2040' Ongged'

>

Valve -

3

Pressurtzer . SRY. .
.2080' Gassed |

Not .i
"

Safety Relief 80108 -
'' Valva

Pressurizer 14V. Not"

Safety Rellef 41% 2080' Oagged
Valve

3

Pressurtzer HV. Open*

PORV Block 8000A 2070'
Valve (PCV.
453A):

.

Pre.asurizer : HV. Open
PORV Block 8000B' 2070'
Valve (PCV.
456A)

-
.

f

- ,

!"

*
,z

. .
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

Primary Pressure Relief System

TABLE A.7 2 ' MODIFIED SYSTEM WALKDOWN (Cont'd)

[ -

-

*
Desired Actual Pow. Sup. Required Actual

Description ID No. Location Position Position Breaker # Locatloc Position Position

PZR PORY BB BB HIS. Main Closed / Auto +

PCV-455A 455A Control
,

Board
RLO21

PZR PORY BB BB.HIS. Same Closed / Auto

PCV 456A 456A

BB HV.8000A B B.HIS- Same Open
FZR Power 8000A .
Relief PCV.
455A Inlet

_i

BB HV 80008 BB.HIS. Same Open
PZR Power. 80008
Relief PCV.
456A Inlet

.

PZR Relief BB.HIS. Same Arm
laolation 8000A'
Valves (BB '
HV.8000A and
BB PCV-455A)

PZR Relief BB.HIS. Same Arm - I

isolation 8000B
Valves (BB
HV.8000B and'
BB PCV.4568)

PZR Relief BB-HIS. Main Normal
isolation Valve 8000C- Control
(BB HV. Board
8000A) N001-

P7R Relief . BB HIS- Main Normal
isolation Valve 8000D - Control .

(BB HV. Board
#

80003) NG02

.

1
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WOLF CREEK GENERATING STATION' <

i

WCGS
PPRS'

,

TABLE A.7 2 (Cont'd) ,

; REFERENCE DOCUMENTS* ' - .

,

'

TITLE 1,D. NO. REV DATE

Documents: ..
1. P. Saylor and P. Lobner (ed.), " Nuclear Power Plant SAIC 88/1996 i February 1989

Systein Sourcebook Wolf Creek 50-482." Science

i/ Applications International Corp. ;

Procedures,

- 1. Reactor Coolant System Lineup CKL-BB.110 - 8 02/10/89'

s

L

'I

1.

s

\ l

4

'
,

E

I

1

i

'.G'

h. '-

t

'%
'

| ';
'

I
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WOLF CREEK' GENERATING STATION '

4

E ,

? Table A.81.' Importance Basis and Failure Mode Identification -

-- 1

: AUXILIARY FEEDWATER SYSTEM
7m .

'

Mission Success Criteria-
.. ., -- _ . - .

.

:The Auxiliary Feedwater (AFW) system provides feedwater to the steam generators
(SGs) to allow continued heat removal from the primary system when main feedwater is -

: unavailable. In this. capacity the AFW system serves as one of the means to perform the-
}; . safety function of early core heat removal following a transient or small LOCA.

The AFW system is a three train system which consists of two motor driven pumps
~

(MDPs) and one turbine driven pump (TDP). Each MDP discharges to two of the four SGs. 1
'

,
,

- Ihe TDP is twice-the capacity.of the. MD purnps and-discharges to all_ of the sos - Each'

c pump takes suction through a common header from the Condensate Storage Tank (CST) or
from an Essential Service Water header. The CST has a capacity of approximately 466,200

. gallons. The Technical Specifiestions require the CST to be operational with at least 281,0004
gallons of water. Each flow path from an AFW pump Aischarge to a SG has two check

: valves in series and ~a normally open air operated valve. -

" The_ two MDPs start automatically.on receipt of an AFW actuation signal (AFAS). This
L signal is generated in response to'any of the following conditions: SO water level low low.

presence of the' ESF signal, station blackout,-or trip of main feedwater pumps. Th_e same
signal causes the TDP throttle / trip valve to open automatically starting the TDP. In the event

.

' that low: AFW pump suction pressure is sensed, indicating faults in the condensate storage ::
'

; tank suction lines, suction is automatically switched to the ESW headers bylopening the'
- ~ ESW. header isolation 1 valves.

' '

The AFW system. depends on AC power for motive power to MDP motors and for
_

: control power to| AOVs,: DC power ' for control power _ to MDP's, TD_ pump 1and the-'

< sassociated air-operated! discharge valves, and AFAS for automatic actuation.'

,

:In addition to the dependencies listed above, the AFW system also interfaces with the
W | instrument air system, and HVAC, and SWS. HVAC provides room cooling for the TDP andn '

: instrument air is provided to! the TDP discharge valves.
*

,

n

% g

.?-

A 73
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Accident : Importance despection -- :y 4

s

o4 p = Demisest Fallere Medea . Segmenee: Category, , Activities.
'

*

~ q'. .. . . .

7,'10,6 ! -H 0:,1, Pallure to manually. start locked out. standby pump ':- r
,

[ According to WCGS' training document LO-1406100 in ;j
. some emergency procedures, upon a Si signali the opera. < .'

*

, '~ tor is instructed to place the motor driven APW pumps in ,

the pull to lock position until power is restored to at least -
,

~

+- }one safeguards bus.

; 2, IAcal fault of valve in turbine-driven pump discharge to 6,8,7 ~ H S M,T -.
'

.R steam, generators.
-.

;
,

: - laadvertent closure of, locked open manual valve V055 !
.

prevents APW flow to all four steam generators from the
TDP.,

3. Pallure to manuallyfstart pump S ven auto-start failure -10,6,7 H =0i

-MDP PALOI A [MDP PAL 0lB) can be manually started-
^ ; by the Control Room handswitch AL HIS 23A (RL005),

- (AL HIS 22A (RLOOS)), the handswitch at the Assiliary*

Shutdown' Panet L(ASP) AL~ HIS 231,. [AL: HIS -228.
. (RP118)], and locally'st,-the NB01: bus.

- . - -
= , - ,

;. ;, ,

._ TDP PALO2 is manually started by depressing the Actuate .. 1 "
; push button on _ Main Control Board Panel RL018 which inu

J turn opens: the :three' steam supplyLvalves ABHV 5,
*

E, e ALHV-6. and PCMV 312.,
'

_

i

Y" ' 4. : Turbine driven pump.PALO2 falls to start or run 10,8,7,6 H . S.M,T,C -s

-.Several possible failure me:hanisms can lead to failure to -
,

,Q 6 start or fun,.e.g. hardware failure of pump or turbine - g
'

* [$, Motor driven pump PALOl A'or PALolB fails to start or . 6,10,7 H- S,M T.C -j,

run y.

'

1Similarly, asiin 3-above, failure to, start or run can be'

; caused.by; pump or motor hardware faults, etc. !.
, ,

6. Local fault 6f valve;in motor driven pump discharge'to 6,7 f H| S.M T--
2 steam generator,

f laadvertent. closure of lockAN open manual val've V045, [
'

. prevents flow to Steam Generators B and C from MDPf*
,

. PALOI A.(Similarly31nadvertent closure of locked open -'
,

t: manual valve V031 prevents flow to Steam Generators A1- .

' and D from MDP PALOI.B. s

[7i Turbine driven pump' PALO2in maintenanceT J10,7,6 - }i :M' '
,

'I; The Wolf Creek Tech. Specs. limit the allowed outage
* ; time of one APW pump to 72 hours.

'

.-

s

4 L 8.' Steam supply valve of throttle / trip valve falls to'open (or - 10,7,6, H- S,M,T C , j

, ;other valve faults .in steam admission'line) for turbine
'

3
' driven pumpi .. - 4

,
, , , < -

,

- Steam- for the TDP. is supplied;by noemally-closed air 1
'

operated ABHV 5.from SG B and ABHV 6 from SG C,
' and through' the.normally closed trip and throttle valve -
'PCHV 312. Failure of ABHV 5 and ABHV 6 to open or
= of FCHV 312 to open prevents operation of the TDP.

,
.

.A-74
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Accident luportance laspection
Demlaaet Failure Medes - Sequence Category Activities

9

- 9. Local fault of suction valve fr; ) condensate storage: 10.7 M: 0,S,M

tank -(CST)

' Inadvertent closure of locked open manual valve. V15 -
blocks all flow from the CST to the AF.W pumps, forcing .

. reliance upon the ESWS as a suction source -*

4

- 10. APW flow control valve in maintenance falls delivery 7,6,10 M M
- from TD pump

' '
'The TDP discharges to the SGS through four air.operatrd
; discharge valves:

!

Valve No, SG;

ALHVs A'

'ALHV10 B
'

ALHV12 C

ALHV6 . D

Maintenance on any of the above prevents flow to the
respective SG.'

'

-- 11. Undetected flow diversion 7- M -O

Inadvertent closure of locked open manual valves V031,
V045 or V055 described in 2 and 6 above diverts all flow r

'

, back to the CST through the. mini. flow line. .

y
12. Undetected FW leakage back through pump discharge . .7 M 'O

valves causes. steam binding
,

WCOS training document LOl406100 alerts the operator
to this condition and indicates that it can be detected by

, routine temperature monitoring via the plant computer and
- manual local testing. The condition can be cleared by
; venting and running the affected pump.
_

- 13, Local fault of motor driven' pump power breaker- 10,7 - .M S,M

(See AC power system)?

4 . 14. Turbine driven pump in test -10,6 L =S
r 4

iEach AFW pump must be tested every J1 days according.-
to the WCOS Tech Specs.-

t

.9

s

0-

5
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Aceldest - Importance leapection

Dominant Failure Medes1 Sequemee Category Activilles -

-15T Local fault of AFW actuation signal logic falls to actuate 10 L S.C- '

' MD pump and/or TD pump steam valves - ,

t

| The MDPs are automatically actuated upon any one of the -
following signals: j

~
1

*~
b a) 2 of 4 low low water levele in any one steam generator.

b) SI signal.' ,

. c) Loss of offsite. power and station nonnat auxillary. ,

. - power.

d) Loss of both MFW pumps.

: The TDP automatically starts upon either of the following- - f'

signals:s
,

. .
>

1 ,

4 low. low water levels. in any 2 of 4 steam :a) 2 of
.

.

*
<

>

generators. (
4

. ,

#
~

y - b) Loss of offsite power and station normal' auxiliary.

power.

c '16. Failure to restore TD pump from testing 6 L O:

* W The TDP is subject to_ periodic testing under procedure
STS AL 103.'-

17. Failura-to restore TD pump discharge valve V055 after - 6 L- O
,

^* : test.
^ *

.

LLocked.open manual valve V053 does.not have control'
~ ~

*:.

', room position indicatloc.
. . . .

>*
,

:18.- Failure to manually open TD ' pump ; discharge ' AOVs - 8 L :0

- ALHV 6, 8 10, IL- .
'L Each valve has a 25 cu ft. N accumulator to backup the2

~ air supply should it be loat..

' 19. -MD pump PAL 01 A 'or 01B .in msi ' nance. 10 L. M j,

-- As in 10 abAve. each pump may be inoperable up to 72 ---

va q ' hours. according to the Tech Spe:s. i

<
,

E

. . ,

, ,t

'

,.

'

: i;: a y

I. ,

l' $\

L>

[ >

. A-76''

m
<,

~~J

E,f

. - _ . . . - . . , ..i



v
sq

L'

' WOLF CREEK GENERATING STATION-
RISK. BASED INSPECTION GUIDE

>
'

Auxiliary Feedwater System
,,

.

TABLE A.8 2 MODIFIED SYSTEM WALKDOWN
'. : .

, . ,

Desired Actual Pow.' dup.
.

Required Actual
Dnctlption - ID No. Location Position Position Breaker # Location ' Position Position

1

CST Supply to A P. Aux. Locked
AFW Pumps V015 Bids. Open
Suction isola. (AB) 014
tion Valve :

,

AFW Pumps , AP. A.B. 024 Locked-,

Miniflow to V001 Open
CST lsolation

,

Valve

TD APW Pump AL . A.B. 125 Locked
/ Suction from ~ V0li. Open-9

ESW Trala A
laolation-

TD APW Pump AL. A.B. 125 Locked
Suction from - V014 Open
ESW Train B
Isolation.

<

n(
MD APW t AL.' A.B. 125 Locked
Pump A Suc. V008- Open
tion from .a.
ESWS'

MD APW. AL. A.B.125 Locked
Pump B Suc. V005- Open -,

tion from
ESWS --,

MD AFW - A L. A.D. 135 Locked
'

Pump A - . V040' Open.
Mintflow to
CST isolation

MD AFW - AL. A.B. 135 Locked
- Pump B V028 Open~ . '

Miniflow to
CST leolation

o

. 4 '.

t
s

c
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WOLF CREEK GENERATING STATION'

RISK. BASED INSPECTION GUIDE
i

Auxiliary Feedwater System

TABLE A.8 2. MODIFIED SY3 TEM WALKDOWN (Cont'd)

.

Desired Actual Pow. Sup. Required Actual .

Description - ID No. Location Position Position Breaker # Location Position Position
i

MD AFW - AL. Aux. Open ,

Pump A Suc. V021 Bldg.
tion Pressure ( A.B.)
Transmitter AL 135

PT-25 Isolation

MD AFW AL. A.B. 135 Open
Pump B Suc. V018
tion Pressure ,

Transmitter AL i

14 24 Isolation

TD AFW Pump AL. A.B. 135 Open
Suction Pres. V024 4

sure Transmit,
ter AL PT 26
Isolation'

TD AFW Pump AL- /.ux. Locked.

Disch. Isolation V055 Bldg. Open
( A.B.) '
135.

_. -

TD AFW Pump AL. A.B. 135 !.octed
Miniflow V052 Opn
Recire. to CST
isolation

MD AFW Pump AL. - A.B. 135 Locked 3

A Discharge V043 Open !
Isolation

hD AFW AL- A.B.135 Locked
Pump A Dis. V047 Open
charge to SGB
HV.9 Inlet Iso.
lation

MD AFW AL. A.B. 135 Locked .,

Pump A Dis. . V049 Open
charge to SGB
Header isola.

" 'tion

MD AFW AL. A.B.135 Locked-
Pump A Dis. V044 Open
charge to SGC
HV.ll inlet
Isolation

A.78
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE

Auxiliary Feedwater System

TABLE A.8 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
I

* '

Desired Actual Pow. Sup. Required Actual
Description ID No. Location Position Position - Breaket # Location Position Position

MD AFW ~ AL- ; A.B. 135 Locked*

Pump A.Dio. V046 Open
charge to SGC
Hender Isola-
tion ,

MD AFW . AL. Aux. Locked
Pump B Dis. V031 Bldg. Open
charge Isola. ( A.B.)
tion 135

MD AFW AL- A.B. 135 Locked
Pump B Dis- V035 Open
charge to SC D
HV.5 Inlet Iso-
lation

MD AFW AL. A.B.- 135 Locked
Pump _ B Dis. V037 Open
charge to SGD
Hender Isola.

'

tion
'

MD APW - AL. A.B. 135 Locked-
Pump B Dis. V032 Open
charge to SGA
HV.7 Inlet-Iso.
latlon '--

MD AFW Pump AL. A.B. 135 Locked
_

B Discharge to V034 Open
SOA Header
Iso'ation

,

TD AFW Pump AL- A.B. 135 Locked-
B Discharge to V056 Open

SOA HV.8 In.
let isolation -

*
TD APW Pump AL. Aux. Locked

*Discharge to- V058 Bids. (A. Open
SGA Header B.) 135

-

Isolatior.o

TD AFW Pump AL. A.B. 135 Locked
.

Discharge to V061 Open
SGD HV 6 In.
let Isolation

A-79
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

Auxiliary Feedwater System

TABLE A.8 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
-

*
Desired Actual . Pow. Sup.

.

Required Actual
Description ID No. Location Position Position Breaker # Location Position Position

*TD AFW Pump AL- A.B. 135 Locked
Discharge to V063 Open
SOD Header
Isolation

TD AFW Pump AL - A.B. 135 Locked
Discharge to. V066' Open
SGB HV 10
Inlet Isolation'

TD AFW Pump AL- A.B. 135 Locked
Discharge to V068 Open
SGB Header
Isolation

TD AFW Pump AL- A.B. 135 Locked
Discharge to V071 Open
SGC HV 12-
Inlet Isolation

TD AFW Pump AL. Aux. Locked *

Discharge to V073 Bldg. (A. Open
SG C Header - B.) 135
Isolation

Main Steam - AB' A.B. 145 Locked
Loop 2 to

.

OpenV085
AFWP Turbine
HV 5 Inlet Iso-
lation

Main Steam AB. A.B. 145 Locked
Loop 3 to - V087- Open
AFWP Turbine
HV 6 Inlet Iso-
lation

TD AFW Pump AL AFW.D- Locked. .:

Discharge to HV 6 Valve Neutral -

SGD isolation Room

*
TD- AFW Pump AL AFW A Locked
Discharge -~ HV8 Valve Neutral
Header to SGA Room
Isolation

A-80
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WOLF CREEK GENERATING STATION
RISK BASED' INSPECTION GUIDE

Auxiliary Feedwater System

TABLE A.8 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
.,.

Desired Actual Pow. Sup, Required Actual
Description ID No. Location Position Position Breaker # Location Position Position

*
i

TD AFW Pump AL. AFW B. Locked i

Discharge HV.10 Valve Neutral ;
iHender to SOB Room

Isolation

- TD AFW Pump AL AFW C Locked-

Discharge liv.12 Valve Neutral
Header to SOC Room
Isolation j

Main Steam . AB Main . Locked
Loop 2 to HV.5 Sinam Neutral
APWP Turbine Tunnel
laolation - DC

Main Stsam . AB Same Locked
Loop 3 to - HV 6 Neutral
AFWP Turbine
Isolation <

F.SW A to Aux EP. MD AFW Locked
FW Pump ' V047 A' Pump Open
Room Cooler ' Room
2A ' Isolation -

Aux FW Pump EF. Same Locked -
Room Cooler V048 Open
2A ESW Re.
tum Isolation .

ESW B to' Aux EF. MD AFW Locked
FW Pump - V077 B Pump Open

.

Room Cooler Room
2B Isolation ,

Aux FW Pump' EF. Same t.ocked
Room Cooler V078 Open

'*^
2B ESW =B Re.
turn isolation

A-61
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

: Auxiliary Feedwater System

' TABLE A.8 2 MODIFIED SYSTEM WALKDOWN (Cont'd)

*

.

Desired - Actual Pow. Sup. Required Actual
Description- ID No. Location Position - Position Breaker # Location Position Position

*

AL HW30 - 52NO - Closed
ESW to MD 04CCF3
AFW Pump B ;

AL H%33 TD 52NO Closed

APWP ESW - 04CCF4 ,

Train B Suc-
tion isolation

AL HW34 52NO Closed

Condensate 04CNFl
Storage to MD
APWPB

AL H%31: 52NO Closed
ESW to MD , 03CCF3
AFWP A

.

AL HW32 TD 52NG Closed

AFWP ESW 03CCF4
Train A Suc. ;

tion isolation -

AL HW35 - 52NO Closed

Condensate - 03CEF3
Storage' to MD -
AFWP A ~

AL HP-35 = $2NO- Closed

Condensate - 03CEF4'

Storage to TD
AFWP

AL HW5 MD NG04 Closed

AFWP B = Dis. CLFil5
charge --Header - a

to SG D isola-
tion

'

AL HW7 MD NG04 Closed ~ i

AFWP B Dis. CLFil6
charge Header
to SO ' A !sols-
tion

L,

A-82

1

- - - . .-. --



WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE- '

- Auxillary Feedwater System

TABLE A.8 2 - MODIFIED SYSTEM WALKDOWN (Cont'd)
-

. p., '
- Desired Actual Pow Sup. Required Actual

.

_ Description - ID No. Location Position Position Breaker # Location Position Positior

AL HV.9 MD NO Closed

AFWP A Dis. 01BARil4
charge Hender
to SG B laola.
tion -

.4

AL HV.11 MD NO Closed

AFWP A Dis. 01BARI15
charge Header
to SG C isola.
tion

Panel PN0823 Closed

RP053CC

Panel .

NN0307 Closed

RP053DB '

Panet RP053EB PN0819 Closed ,

Panel ~ PN0716 Closed -

RP053EA -

.

Paneli PN0723 Closed

RP053CD |

-

Panel NN0418 Closcd- -?

'

RP053BC :
;.

Panel- NN0416 Closed

RP053BC -

.
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WOLF CREEK GENERATING STATION
RISK. BASED-INSPECTION GUIDE

Auxiliary Feedwater System

- TABLE A.8 2 MODIFIED SYSTEM WALKDOWN (Cont'd) (Cont'd)-

*'

Desired Actual Pow. Sup. Required Actual
Description ID _ No. Location Position Position Breaker # Location Pos! tion Position

Panet NN0120 Closed *
,

RP053AC

Panet NN0ll6 Closed
RP053AC

Panel NN0208 Closed
RP053DA

_-
_-

Aux Relay- NK4419 Closed
Rack RP335

,

AFW Pump 152NB0105 Rackca

DPALOI A - Up
Breaker

AFW Pump ~ 152NB0205 Racked

DPALOlB Up
Breaker

MD AFWP NK4101 On
DPAL0l A -
Control Power
(Via; SWGR
NB01)

MD AFWP NK4401 On
DPAL0lB Con-

*
trol Power -
(Via. SWOR
NB02) -

,

9
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WOLF CREEK' GENERATING STATION
RISK BASED INSPECTION GUIDE

- Auxiliary Feedwater System

TABLE A 8 2 - MODIFIED SYSTEM WALKDOWN (Cont'd)
,. .

Desired Actual Pow. Sup. Required Actual
Description ID No. Location Position Position Breaket # Location Position Position

- * - -

SG D- AL Control Open i

MDAFWP B" HK.5A Rooms ,

;

Control Valve RLOO6

AL HV.5

SG D- AL. C.R. Open
TDAFWP Con. HK 6A RLOO6

trol Valve'AL
HV6--

SO A AL C.R. Open
MDAFWP B HK.7A RLOO6
Control Valve
AL HV 7 -

50 A AL C.R. Open

TDAFWP_ Con. HK.8A RLOO6 ,

trol Valve AL
HV 8

SO B- AL C.R. Open
MDAFWP A HK 9A RLOO6 -

Control Valve
AL HV.9

<

SG B
. .

AL C.R. Open
TDAFWP Con. HK.10A RLOO6
trol Valve AL ,

HV10

SO' C AL
_

C.R. Open .
MDAFWP A 51Kall A RLOO6
Control Valve
AL HV.ll

SG C - AL C.R. Open
TDAFWP Con. IIK.12A RLOO6 -

' ' '

(- trol Valve AL
HV.12

.-' ESW to MD - AL C.R. Closed
AFWP D Valve HIS 30A RLOO5

AL HV 30 '

A.85
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

- Auxiliary Feedwater System

TABLE. A.8 2 MODIFIED SYSTEM WALKDOWN (Cont'd) (Cont'd)

*

Desired Actual Pow. Sup.
.

Required Actual i

Description ID No. Location Position Position Breeter # Location Position Position

*
ESW to MD - AL C.R. Closed
AFWP A HIS.3 t A RLOO5
Valve AL ~
HV.31.

ESW to TD AL C.R. Closed
AFWP Valve HIS.32A RLOO5
AL HV.32

ESW to TD AL- C.R. Closed
AFWP Valve HIS .'l3 A RL005
AL HV.33 ;

CST to MD AL C.R. Open
j

APWP B Valve HIS 34A RLOO5
'

AL HV 34

CST to MD AL C.R.' Open
AFWP A HIS 35A RL005
Valve AL-
HV 35-

._

CST to TD AL C.R. Open
AFWP Valve HIS.36A RLOO5

AL HV 36

,

Y
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WOIS CREEK GENERATING STATION
RISK BASED-INSPECTION GUIDE-

Auxiliary Feedwater System

TABLE A.8 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
*

Desired Actual Pow. Sup. Required Actual
Description _ ID No. Location Position Position Breaker # Location Position Position

c
'

Loop 3 Steam AB Control . Closed
to AFWP Tur. HIS 6A Room

*

bine Valve AB RLOO5

HW6.

Loop 2 Steam AB C.R. Closed
to APWP Tur- HIS 5A RL005-

'
bine Valve AB
HwS

Loop 2 ' War- AB C.R. Closed
mup Steam to HIS 48 RL005
AFWP Turbine
AB HW48 ~

Loop 3. War. - AB
.

C.R. Closed-
mup Steam to. HIS.49. RLOO5

AFWP Turbine
AB HV-49

,

AFWP Turbine FC C.R. Closed
Bypass Trap to HIS.10 RLOO5

Cond. FC L%
10;

AFWP Trap- . FC C.R. Open
Isol. Valve FC HIS 310 RLG35

F%310;

AFWP Turbine FC C.R. Closed
Mech. Trip / HIS. RLOO5

Throttle -Valve 312A'
FC HW312

AFWP- Turbine PC' C.R. 3850 RPM
Speed Govsnor HIK- RLOO5.,.

Control 313A

e. AFWi' . ALH C.R. Normal
PALOI A Motor- HIS.23A RLOO5 After ,

'

Control Switch Stop

A 87
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WOLF CREEK GENERATING STATION,

RISK BASED INSPECTION GUIDE
!

Auxiliary Feedwater System

'

TABLE A.8 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
t

*
' Desired Actual Pow. Sup. Required Actual

Description ID No. Location Position Position Breaker # Location Position Position

*
AFWP PAL 0lB AL Control . Norma! ,

Motor Control- HIS 22A Room After
Switch RLOO5 Stop ,

Control Room . RP , Remote Normal
isolate Switch HIS 1 Shutdown

Panel

Control . Room RP .: Remote Normal
isolate Switch HIS 2 Shutdown

Panet

Il

.

'
..

!

!

~i

!

'

t
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WOLF CREEK GENERATING STATION
"

AFWS

TABLE' A.8 2 (Cont'd)
.

REFERENCE DOCUMENTS
*# TITLE 1.D. NO. REY DATE

Documents

1. Wolf Creek Genera:ing Station Technical Specifkations as in*

effect February 1988 ' Condensate Storage Tant." Par. 3.7.1.4

Licensed Operator Initial Training Lessons:

1. WCOS * Licensed Operator Training Document , Auxillary LOl406100 001 12/29/87

Feedwater"

Procedures

1. WCOS " Auxillary Feedwater Normal Lineup" CKL AL 120 11 01/08/89

Drawings f
P&ID - Auxillary Feedwater System M 12AL01(Q) 0 04/27/85 1

4

h

A-89

_ _ - - _ - _



* l'6 t 1

' $'m. ft- [' ,;,, ~ D, * e he - .

4 - -V

' -

js -

|? k '

A' .

m
'

,EL
-

# ye s',.,|* . a

;- - - '-

| j;,,' I , ~k u*
*

.
.

E - -
' -

, f ~'' *
-

-
, _

. _

:: f ph ~? ,, -
-

~i - - , k M:. "L
, . it

_

e - . o
4.k . .

-

j.
.

( f !.
-

' *s s#''

. -#
'A

' 7; - . *
s

#

-

n .
^ ;

'' ;' s .u
e m"- 'h , '^ * . pe

.

"sa
E' .

. n
, . 8 '

. o
-w . * * y &, S

'

.;I . , i_ r'
,

,

,~ .

.' .e

a"

co * ,

H. } 7 ,- o. e s , ;* .

f*q,,,.m . p T' 1

s.k * r~
'

L_

-
.

', t .
'

. g - .', - n.
>

~
' +

' e
V "g n-

o"y I i p
41,,

; g: 3 9- ,

J. m
e U '^*ia 4m

, - .
5 .,'s .

e ''
. sn 8, ~

., o
#a,. +2n

' ; - 6-g e . :
.

_ en ~ C". a

-_n ,~
e

g', '$ '

.'||!

-

. n)2' ~.
'

,y|"' f~
i

f #'; w2--
-

_

. [7g
.

, d
c

:

o
h3

.

-

- - .&>-:
I

_m.M.
.

S
n *..

,

. . *
*2

, **, .'% 8c e. . . rmueg/
:

ew'
.

N - .

d . * . - +na * .
. t i.

_ p

-s : sF
. a ;sh<

: yj
- 0 : . . - -

, .g m
' '

,

. - ..R
- S

F. )j,g. *L

'
e w g| * ,.

s gT' - 6' , .m , ^
.

.

r98;
. 1

..
,a . ' ' e, ,

- 9o e1
$* . f . s

* .
; 7

.- tt ,
+ * a1, :

y - * /t_ w8
n ,

d 8-| I
- e

~ ' . .. e:/

.

. , *-
s -

_

' _ FCl'-_
I|.,; J p_ yA,

,

_ |f ' ' -
r,

-
s

,m

r
M.

iaSe. ".i - _*

Y"i'*g~.,.f_
'~ ,N7 , ,,.$ s ., ,. . . lo . ie~.N , .=y.

_ x c~. , e'm -. _
_ y Y ur_

k
- g

- - t ;j ,,gT + . [ e- ~ n*e ,'
-

;y u<s Aom),e =). -g~; . . '_.
_ -

. S_ -

_ -
,

YtyR
k(_ a }n: , a' .-

.
.. e4 ,: - I" .,

; - - [,. e. .
'

>.

i
_ g7y]?3' f" p*?< 2$ c.

r-
4

.

, - .. C
.i,7.~ 1. O ,.

4 '

- '-
.- ,

[v.4,' p
',

._

9 ? ;3,I'
1

.

d p ~. _ $ - : e : g,_ +. - - . f. . ,

~n:.s
. f; . l,

,

*
. "~.1'' ,

'.' , o, g~"-'*
g

- g p W.

.

_
_

WT,f:
[,_ . f

sx.|gw,sd ".f 7'4 ~ M.;_'
.

~
s $q-

-
- .

l+ ~ ; s

-

p:np._
r ,

* , -
.

-
*

-

,

* -+ .

p2
1p <#~ . '

gy$^ .
-.

@ +;.,_,y* - -r,. ] 8
u

-

." f
'; ,< ,.,,

M
, |

-.

gy$.
:~> q'. .. ,

5,
:-

.

D^Q';"1 i +Q. A^

j8 -- ,, 4.w { ,
._s,.

+L-- ..,

|J
-

&p,
*

,:;.

3
4

-

s.- e* . ,*
.i~Q 9 ,f.

.?e
.p '

y .. f'_3>, .
Q .* ; r., .

hyigE "-
-

' u.._
- ,,. g

#- s ,
_v$g ;"

. =
7 y ]?' n $% . i

. Cs*.y. F. .,.c
,.

e *' ,

m5 5
0 . '

'
m . g

. ::,Q - ._
- 7

Nfj&
ss ".

+.'p,'q_7
',

-

1 , .. p,g t
. . , e

'. (+ . ;e
%.A .;3- i d '

, . . ." *
[,'

.,,' g! [|

i #
.

j n-g j ."l)ue
;

9"' .f-
<

- 5 ,o
t

'' -

( ' .e "*t - - 4

.*
'

* o'p ]

|g -d hU* .e.e,a : m % }}f ?

:f s h. c;,' r- . , - @ 5 ,.4
. _

.' a -
c

g.



WOLF CREEK GENERATING STATION

Table A.9-1. Importance Basis and Failure Mode Identification

LOW HEAD INJECTION (LHI)/ LOW HEAD RECIRCULATION (LHR)
,

Mission Success Criteria
o

The LHI/LHR syr.em injects borated water from the Refueling Water Storage Tarik
(RWST) into the RC$ a provide core cooling water during the injection phase of a large
break LOCA. Refer to Figure A.6 3, page A-67,

Four accumulators are available to flood the core with borated water immediately
following a large break LOCA. They are designed to minimize core damage until the safety
injection pumps can provide adequate water for core cooling. Each tank is pressurized with
nitrogen at 650 psig and contains a minimum water volume of 850 ft' with a minimum boron
concentration of 2000 ppm.

The accumulators are self-contained, self actuating, and passive in nature. Each tank is
connected to the RCS at one of the reactor inlets (cold legs). Two check valves, held closed
by RCS pressure, provide isolation during normal operation. The tanks can be isolated by
motor-operated valves during plant shutdown and depressurization. The accumulators are
not dependent on any support systems. Three of the four tanks provide sufficient water to
cover the core following a Design Basis Accident (DBA), assuming the contents of one of
the four tanks spilled through the break.

The LH1/LHR system can be aligned to take suction from the containment sump and
maintain a horated water cover over the reactor core for extended periods of time in the
recirculation phase. Manual startup of the CCW system is required to provide cooling to the
RHR heat exchangers thereby cooling the recirculation flow.

The LHI/LHR system consists of two pumps taking suction from separate RWST
discharge headers which discharge into cross-connected headers. Upon receipt of a SIAS,
the two pumps will start and the injection line motor-operated valves will open. When RCS
pressure drops below 600 psig, the LHI/LHR will begin to deliver flow to the cold legs.
Mission success is accomplished by operation of one LHI pump following a DBA.

.

4'

|
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Acendent ' leportance laspection 7 1
., , . .

.

,. .

Deanlaaet Failure Modes Segeesee: Category . Activities - :]

1. Aeoemalator fallere loclu' ding common mode check valve -- 3 H- S,M,T - J

I% failure or plugging of MOVs >

Norinally open (with breakers racked out) MOVs in the'

p" 1 accumulator discharge lines EP HV 8808A,B,C, and D-s
s

f.' . Check valves in'the accumulator | discharge lines : ; 4

u t ..

8956A 8945Ai
,

JY . Cold Les 41! :,

Y [ ' Cold Leg 21 89568 89458- i
;

'/ LCold_ Leg 3 ( - 8956CT '894$C ;
' '

,

[,' Cold Les 4 : - 8956Dj . 8945D
'

'

4 4

.- - re ,
_

q

f 2.- Operator,fallure to isolate laterfacing LOCA 4 H O
'

_ _ ' >

;y, ,

RHR Train'A5 ' HV.8809A -
' '

o .

-_;

?RHR' train B : HV 88098 :
,

, : These normally open MOVs isolate the_ flow from the
'

~ p *

LHl/RHR peeps to the cold leg loops I and 2 for Train A
*

~

_ and loope 3 and 4 for Train B. Operator action would be :y

f ,

1:equired to close these valves if failure of the downstream .
C %"

check valves wors' to occur, if these | valves are .not- t
i

L? ; designed to close agalast full RCS pressure, it.would be , 1

necessary for the operator to wait for depressurisation -p ,
,

before isolating' the LOCA to avoid destruction of the .0 31

- valves,

q ; 3q operator failure to 'successfully switch from LHI to LHR - 2 -- ,H' z O',

(,, including valve alignment errors -

,

,w. , , ; . . . _ .. , ,

j(The valve lineup for recirculation is automatic. Operator|' 1 i
- . action 11 required to align the CCW systemi o provide-

.

t

,

t cooMag of the RHR heat exchangers during the recircula. ,;

b 7 tion phase,' q,

4. LHI pump (s)' fall to _ start or run incl'uding common cause 1,3 H - S.M.T.C j

' failure S 4

p ;

. Pumps 7 'PEJOIA:
*

>

' ;'s
..

PEJ01B -
'

'

\ These pumps start automaticially_ based on a safety injec.7 _ 4

} tion' signal. ;
'

j- 5
|

, ,
,

. 3<
? ^ ' 5. Failure 'of LHR section (containment-sump) valves to 1,2 H S.M.T.C ' |-,

[; ._ open< s

, 1"

L ', h MOVs: .,EJ HV. tall A,B
e,

, ,

e Dese valves'are loosted outside containment.but arem ,

J consained by a pressure tight vessel rated at 60 psig.
_

6,1 Failure of LHI suction valve front RWST to close 1,2 -M < 5,M T.C E %-~'
,,

"
0 IMOVs: 'HV.8812 A,B

, ,

(n
iThese valves are normally open and have position indica.

.A tion on the ESFAS panel.1 '
,

-

1

A-92
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Acendent . Importance - Inspection

Demlaaet Fallare Modes - Sequence - Category . Ac3rities
4

7. Failure to realign system after testing 3 M O

: 8. Cold leg isolation valve fails to close for switch to hot leg 2- M S M,T.C

recirculation. Operator action is required to close these
valves.-

..- q

El HV 8809 A and B -

9. Pump discharge crNsver valve falls to close 2- M S,M,T,C

'
Remotely operated MOVs: HV 8716 .A and B -

10, Failure to switch from cold les to hot les recirculation '3. M S.M.T+

Switch to hot les recirculation is accomplished by:
Closing valves EJ HV 8809 A and B.

. Opening valves El HV 8716 A and B, ard
- Opening valve EJ HV 8840.:

. 11; thi pump return'line (mininow) valve fails to open or 1,3 M S.M,T,C

remain opca, including common cause and operator falls
to stop = pump

.

- Flow control ' alves: FCV 610:v
FCV 611

12. Containment sump plugs ! L 5,M

13. LH hot les recirculation dischr.rge valve falls to open 2 L - S.M,T

= Motor operated ' valves HV at802 A and B

- 14. Heat exchanger cooling water valves fall to open (CCW 2- L 3,M,T,C

system failure)--

Motor operated valves: HV 101-(RHR HE A)'
HV 102 (RHR HE B)

- 15. Injection'laolation valves fail to remain open - 1,2,3 L S.M.T.C

Cold leg injection't.eader valves: HV 8809' A and B
'SI pump suction (from RWST) HV-8920 A and B
Hot leg injection header isolation valves HV-8802 A and B

16 , Recirculation suction valves rupture / fall to remain closed 2 L S M.T --

~ Isolation valves that must be closed during recirculation
include: j

~

~ Motor. operated valses: 8813.~ 8814 A and B
q (St pump mini. flow lines)

Motor operated valves: LCV (12 D and E
(RWST to charging pump suction)

1- Motor operated valves: 8806 A and B

| -(RWST to SI pump suction)
,

e

!

! ~ A-93
g

|
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. .. .
Acendent importance , inspecties

Domleast Failure Medes Sequence Category Actl7ttles -
7c ,

- 17. - RHR suction-line MOVs rupture (interfacing LOCA) 4 L S.M T
'

. Motor operated valves:---'

Normally closed HV 8701 A and PV 8702A (R.HR A to
RCS. Locp !), interlocked with HV 8704A St Pump A
Suction

' '

,

, ,

Normally closed HV 8701B and PV 8702B (RHR B to j

RCS Loop 4) interlocked with HV 8704B S1 Pump B
Suction - .|'

< -.

These MOVa are controlled from the main control room j<

and are interf(tked such that they|cannot be opened if
,

'
RCS pressure exceeda 360 psig and automatically : lose if
RCS pressure exceeds 682 psig.,

'
'18. Injection check valves: failure modes include rupture (in- 4'- L. M.T

terfacing LOCA) failure to open, and failurs to remain
open.

Cold. leg injection ' check valves:

F Loop 1: 8948A and 8818A>

Loop 2: 89488 and 8818B:-
. - Loop 3: 8948C and 8818C

V Loop 4: 8948D and 8818D'

- Hot leg injection check valves:

Loop ? 8841A and 8949BC
-

: Loop 3; 884iB and 8949C -

f19, Pumps unavailable due to maintenance 1,2,3 L~ M

- One of two RHR pumps must be available (PEJOI A or=

PEJ02B)

20. Operator failure to initiate recirculation cooiing' -2 L. O

_ Operator action is required to initiate CCW flow to tie .
RHR heat exchangers. Inadequate CCW flow is annun -

_

<ciated until flow exceeds 7000 gAn.
1

25. Lifting o( system relief valve below set point 3 L- S.T-1

Relief valves: PSV G856 A/B and PSV 8842.-
(Sctpoint: 600 psig)

3

1

~ ~

.f

_
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE ,

Low Head Injection / Low Head Recirculation System

' TABLE A.9 2 MODIFIED SYSTEM WALKDOWN
.

-.

Desired Actual Pow. Syy. Required Actual
< - Description ID No. Location Position Position Breaker # Location Position - Position 4;

'

9 :-

RHR Pump B EJ.V071 RHR B I m ked
CCW Return Throttled __ ,

Isolation ,
'

f

i- RHR Pump B - EJ. Rl!R B Locked-
Discharge Iso- 8724B Open , .

'
lation

|

RNR Pump A. EJ.V070- RHR A Locked
CCW Return Throttled -u

Isolation -

-\ ,

J RHR Pump A EJ. RHR A - Locked..
Discharge Iso- 8724A - Open '1

-

lation -

ESW to RHR EJ V061 RHR B Locked
Puma koom Open
Cooter 10B
Isolation- -il

RHR Pump GL. RHRD Locked-
#,

Room Cooler -_ V017 Throttled-

_'

10B ESW Re.<

turn Isolation
,

'

RHR Pump J EJ-V062 RHR.B Locked
Room Ccoler Open -

'

10B ESW Re ' .

'
turn isolation

~

4-

,

y'

i

1

*/.

f
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WOLF CREEK GENERATING STATION
RISK. BASED 1.NSPECTION GUIDE

Low Head injection / Low Head Recirculation System

.

TABLE A.9 2 MODIFIED SYSTEM WALKDOWN (Cm 'e.-

.

*
Desired Actual Pe ' Required Aciual

Location Position Position LDeteription ID No. Location Position Position -

?. . ~ . .-
*

RHR Pump EP. RHR-A Lockee
Roota Cooler- V038 Open .

10A ESW Re.
turn toolation ,

!!a* * Pump OL. RHR.A ' Locked
koom Cooler V010 Throttled
1% ESW Re.
turn isolation

ESW to 2Kx EF. RHR.A Locked
Pump 8'. m V037 Open

L r%:er 10A.
loolation

. .,-

RHR Train R FJ.Y002 RHR Closed
to CVCS Let. HXB-
down isolation

i

RHR Train A EJ.V'X11 RHR Closed
to CVCS Let. HXA-
down isolatin

,

I

e

I

A 96
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WOLF CREEK UENERATING STATION
RISK. BASED INSPECTION GUIDE

Low Head Injection / Low Head Recirculation System

TABLE A.9 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
, -

Desired Actual Pow. Sup. Required Attual
Description ID No. Location Position Position Breaker # Loct*lon Position Position

, o

RHR Hx.B FJ.V038 CCW.B Locked
CCW Outlet Throttled
Isolation Valve

RHR HaA EJ.V03) CCW.A Locked
',CCW Outlet Throttled i

isolution Velve

RHR Train A EJ.PCV. RHRHtA Closed $2NO ON
Mini Flow 610 OlACF6
Valve

Rf R Train B FJ.PCV. RHRHaB Closed $2NO ON
Mini F'.ow 611 02AGR3
Valve

RHR Train A EJ.H V. Contain. Closed $2NO ON
RCS.RHR 160 5701A ment El. OlBEF2

~

lation Valve

RHR Train B ElHV. Contain. Closed $2NO ON
'

RCS RHR loo. 87018 ment El. OlBDF3
~

lation Valve
c

i' l

4 )

i

A 97

|
u
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE

Low liend Inpetion/ Low Ilead Recirculation System

TABLE A.9 2 MODIFIED SYSTEM WALKDOWN (Coat'd)

'

Desired Actual Pow. Sup. Required Actual
Description ID No. Location Position Position Breaker # Location Position Position

,

*

RHR Train A El HV. RHRHXA Open i t!40 ON
Cross Tie 160 8716A OlBERI
lation Yalve

RHR Train B EJ.HV. RHRHXB Open $2N0 ON
Cross Tie Iso. 87165 02BDR3
lation Valve

'

RHR Train A EJHV. Contain. Closed 52NO NELEC ON
Sump tc PHR 8811A ment El., OlBFF3 PRM
Pump A

'

RHR Tialn B El H V. Contais.. Closed $2NO SELEC ON
Sump to RHR . 88115 ment El. 02BEP2 PRM

~

Pump B

R*':R Train A EJ.HV. NPENRM Open 52NO ON -.

RHR to Cold - 8809A OlBCRI
Leg isolation-
Valve -

RHR Train B EJ.HV. SPENRM Open 52NG
.

ON..

RHR to Cold 88098 02BBR2

Les laolation
Valve,

RHR to Hot EJ 'dV. SPENRM Closed 52NO ON
leg isolation 8840 02BBR3
Valve -

t
*

b
e

I|-
!

A-98
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WOLF CREEK GENERATING STATION
LH1/LHR

i
,

TABLE A.9 2 (Cont'd)*

i

RFIERENCE DOCUMENTS j
f

TITLE LD. NO, REV DATE <* *

WCOS Licensed Operator Initial Training Documents

l. * Emergency Core Coolleg System and Safety injectiosf LOl300600 A?. - 02/28/88: ,

2. ' Residual Heat Removal System' LOl300500 001 08/10/88

Procedures

1. WC05 'RHR Normal Sysicm Lloeup" CKL BJ.120 - 9 08/13/88
t
,

Drawings

1. 'P&lD - Residual Heat Removal system' M 12EJ01(Q) 1 07/14/87
'

(' PAID - Reactor Coolant System' M.12BB01(Q) 2 07/14/87

f

4
'

n

'I_

L

*
i

.

.h'

k

s

e,

e
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WOLF CREEK GENERATING STATION

Table A.10-1. Importance Basis and Failure Mode Identification
,

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM (ESFAS). '

.

.

Mission Success Criteria

The Engineered Safety Features Actuation System (ESFAS) is designed to sense *

selected plant parameters, determine whether or not p < determined safety limits are teing
exceeded, and, if they are, to form logic combinations based on exceedence of the selected
parameter limits. Once the required logic combination has been formed, the ESFAS sends
actuation signals to those ESF components that respond to the particular condition that

- exists.

The ESFAS consists of two portions of circuitry: Analog circuitry provides redundanto
channels that generate actuation signals concerned with the auxiliary feedwater and ventila-
tion systems; the digital circuitry provides two redundant logic trains that receive inputs
from the analog protection channels and provide the necessary logic to activate required ESF
systems concemed with reactor safety and containment _ integrity. Each digital train is
capable of actuating the required ESF equipment. The ESFAS depends on the electric power
system to provide 120V AC for instrumentation and 125V DC for instrumentation and logic
circuits.

The specific automatic actuation signals provided by the ESFAS include:

1. Safety Injection Signal (SIS)
2. Containment Isolation Signal Phase A (CISA)
3. Containment Isolation Signal Phase B (CISB)
4. Containment Purge Isolation Signal (CPIS)
5. Containment Spray Actuation Signal (CSAS)
6. Fuel Building Isolation Signal (FBIS)
7. Control Room Ventilation Isolation Signal (CRVIS)
8. Main Steam Isolation Signal (MSLIS)
9. Feedwater Ischtion Signal (FWIS)

10. Auxiliary Feedwater Actuation Signal for Motor and Turbine Driven Pumps
(AFAS-M. AFAS-T)

11. Auxiliary Feedwater Low Suctbn Pressuit Switchover (LSP)
'12. Steam Generator Blowdown and Sample Isolation Signal (SGBSIS).

? Several plant parameters are monitored by the ESPAS to generate actuation signals for
safety systems listed above. These plant parameters are given below with an indication of '

~ he coincidence required for mission success.t

L A-100
|

L
- - -- - -- . _



E i
,

!

Low steamline pressure (2/3 coincidence for 1/4 steam generators)
High steamline pressure rate of decrease (2/3 coincidence for 1/4 steam generators)
Low pressuriter pressure (2/4 coincidence)
High containment pressure (2/3 coincidence)
Containment pressure high 3 (2/4 coincidence)
Containment pressure high 2 (2/3 coincidence)
NB Bus undervoltage condition (2/4 coincidence)

,

Steam generator level lo lo (2/4 coincidence for 1/4 steam generators)
i: Steam generator level hi hl (2/4 coincidence for 1/4 steam generators)

Low RCS T,,,.

liigh containment atmosphere radiation level
High containment purge system radiation level
High fuel building ventilation system radiation level (1/2 coincidence)

Accident importance Inspection
Dominent Failure Moden Sequence Category Activities

1. Fallure of automatic initiation logic (most critical for 6,10

Aunillary Feedwater (AFW) initiation) through following
acenarios:

a) lastrument failure through calibration or maintenance M 0,S,M T.C

error

NOTE: Motor driven AFW pumps are initisied on 1010
steam generator tevel (2/4 coincidence on one steam

7 generator) or on a trip of both main feed pumps. The
turbine driven AFW purnps are initiated by a 10-10 steam
generator level (2/4 coincidence on 2/4 steam generators
on an undervoltage condition on bus NB0ll/NB02 (2/4
coincidene).

M T.Mb) Logic relays fall to close ,

c) Failure of 120V vital AC t. M.S.C .

I

(see Table A.2 l)
_

,

t

A 101 q
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WOLF. CREEK GENERATING STATION <

RISK. BASED INSPECTION GUIDE

Engineered Safety Features Actuation System (ESFAS)

TABLE A.10 2 MODIFIED SYSTEM WALKDOWN
'

The ESFAS is a normally energized system which must de-energize to actuate (close) *

the relay contacts (with the exception of the Containment High High Pressure network
which must energize to actuate). Operability must be assured by extensive surveillance

'

. test ng, t e o servat on o which will provide the inspector with direct input regarding thei h b i fe

safety function capability of the system. System walkdown during normal power operation ,'

will only reveal whether certain circuits are properly aligned.
,

:Such alignment checks could include:
a. Observing that channels are not bypassed or in test.
b. Ensuring that instrument root valves are open, particularly those instruments which

initiate a' reactor trip, safety injection, or start of auxiliary feedwater.

REFERENCE DOCUMENTS
.

TITLE I.D. NO. REV DATE

WCOs. Licensed Operator Inistal Training Document

, l. * Engineered Safety Features Actuation System" LOl301301 000 10/30/s7

-

i

9

4

9

~
1

A 102
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WOLF CREEK GENERATING STATION

Table A.ll 1. Importance Basis and Failure Mode Identincation

REFUELING WATER STORAGE TANK (RWST)
. -

Mission Success Criteria
.

The Refueling Water Storage Tank (RWST), although a passive component, is the
source of water supply during three safety significant modes of operation: high pressure

'

injection, containment spray, and low pressure injection. It is also critical during the
switchover, from the injection phase to high or low pressure recirculation from the
containment sump upon receipt of a RWST low level signal.

>

During the injection phase, if primary system pressure remains above the Si pump
shutoff head, the pumps discharge to the RWST through the minimum flow recirculation
lines until the RCS pressure is sufuciently reduced to allow innow.

If needed for ECCS injection, the RWST supplies the necessary amount of borated
water to provide the required net positive suction head (NPSH) to ;he RHR pumps, prior to
auto-switchover of the RHR pumps suctions to the containment sumps. This could occur as
quickly as 14 minutes after actuation. This auto switchover occurs at approximately 36%
RWST level, on 2 out of the 4 Lo Lo-l Level bistables. The operators initiate CCW Gow to
the RHR heat c: changers prior to reaching this setpoint. The operators also get a MCB
annunciator at this level (1 out of 4 Lo Lo 1 level bistables) to alert them to verify that the
auto switchover is occurring. The auto switchover works on a 2 out of 4 level logic
concurrent with an ulS. The auto-switchover annunciator anaunciates when the first level
detector reaches 36%; therefore the auto-switchover may occur sometime after the slarn is.

receind.

Accid r* Importance inspection
Dominant Failure Modes Sequence Category Activities

1. Common cause miscalibration of RWST level sensors 1.2 M 0,S,C
which fails manual realignment of high and low pressure
ECCS:
LT 930. LT 931. LT 932. LT 933

2. Pallure to reallgti system after refueling outage. (see i L O.M
' refueling procedures),

_

,

A-103
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WOLF CREEK GENERATING STATION
RISOBASED INSPECTION GUIDE

.

Refueling Water Storage Tank (RWST)
r

+,

TABLE A.112 MODIFIED SYSTEM WALKDOMW
,

,-

'

Desired Actual Pow. Sup. Required Actual
Description ' ID No. Location Position Position Breaker # Location Position Position

'
RWST LT 930 BN- 713 Open
Isolation V007

,

RWST LT 931. B N. 713 Open
trolation 'V008

- .~

RWST LT.932 BN. 713. Open
loolation 'V009' -

RWST LT 933 B N. 713 open
.

Isolation =V010 j

.

i

.9

t

.-

A-104

!

. . . - . . , . . . - _ - = - . . . , . . . - . - . - . . .



.. . _ -., - . - . -. - _. -.-- .. . .. . .. .... - .-. - .

. c.
<

>.

!

,

WOLF CREEK GENERATING STATION,

RWST *

>>
. .

TABLE A.112 (Cont'd)

REFERENCE DOCUMENTS
:

TITLE 1.D. NO. REV DATE j' *

WCOS Licensed Operator Initial Training Document

"
'

l. "Emer6ency Core Cooling System and Safety injection" LOl300600 000 01/28/88
.

;.

'h

t

:
,

4

._

,

t-

4

\

.

,.

1

~

'o- _ , , . , ,

,

|: A 105
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Figure A.11-1. " Wolf Creek Refueling Water Storage Tank"
(Source WCGS-Lesson Text LO 1300600, Rev-000 Figure 10)
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WOLF CREEK GENERATING STATION

Table A.12-1. Importance Basis and Failure Mode IdentiCention
-.

POWER CONVERSION SYSTEM (PCS)
. .

Mission Success Criterla
.

The power conversion system (PCS) can be used to provide feedwater to the steam
generators following a transient. The PCS consists of two 67% capacity turbine driven main
feedwater pumps, a motor-driven startup feedwater pump, thrte 50% capacity motor-driven
condensate pumps, and the hotwell inventory. The inventory of the hotwell (with the CST as
a backup supply) is assumed sufficient for all mission times of interest. The feedwater
regulating valves will close after a reactor scram, due to plant control logic. The feedwater
pumps remain on, and the miniflow valves will open. Feedwater can then be provided to the
Son, through the feedwater_ regulating valve bypass valve. The PCS is dependent on non-
cl ss IE DC power and instrument air. The success criterion for the PCS is restoration of
flow from one or more main feedwater pumps to one or more steam generators.

.

Accident importance laspection '

Demlanat Failure Modes Sequence Catesory Actielties

1. Lon of Power conversion System is an imponent tran. 10 Il
sient event when coupled with loss of AFW, Failure
modes for the PCS are:

a) FW line break with failure of operator to isolate O.T

b) Failure of main Fw or condensate pumps to continue S.M.T

running. There are numerous tilp initiators for the FW
and condensate pumps,

c) Failure of main FW and condensate pumps to start and .O

run following loss of DC bus (see Table A.31)

The MFW pump turbines are each supported by sepa,
rate emergency DC motor driven oil pumps which start
when the oil pressure in the line drops 25 psig below
normal. Emergency pump A la powered from PJ 0106

. and Pump B from PJ.0107.

.

4'

|

|

f
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

Power Conversion System (PCS) ;

TABLE A.12 2 MODIFIED SYSTEM WALKDOWN |

.

Desired Actual Pow. Sup. Required Actual
Description ID No. Location Position Position Breaker # Location Position Position

.

Condecante . AD. 422 Open
Pump I A V092
Rectrc. Valve

'

FV.78 Inlet -
leolation .-.

Condensate AD. 422 Open
Pump I A V093
Recirc. Valve ' -

FV 78 Outlet
' Isolation

Condensate AD. . 422 Open
Pump 1B V090

.

Recirc. Valve
FV 158 Inlet ,

4
Isolation

_

Condensate A D. 422' Open
Pump IB V091
Rectrc. Valve
FV.158 Outlet
laolation -

Condensate AD. 422 Open ,

'

Pump IC VM8
Recirt. Valve
FV.22B Inlet
Isolation

Condensate AD. 422 Open .

Pump IC . V089

i. ' Recirc. Valve r

FV.228' OutletL

laolat'sn
,

1

9

6

-

'

A-108
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WOLF CREEK GENERATING STATION t

RISK. BASED INSPECTION GUIDE

Power Conversion System (PCS) {
>

TABLE A.12 2 MODIFIED SYSTEM WALKDOWN (Cont'd);

Jg -

'
Desired Actual Pow. Sup. Required Atteal

Description ID No. Location Position Position Dreaker # ' Location Position Position
.*

Steam Seal & AD. 42$ Locked
9th Stage En- Y280 Open'
haust Drain to
LP Condenaar

'

leolation

Condenser. . AD. Control Closed
Vacuum Break. HIS Il3 Board
ers Valves RLO23
(AD HYll3 A.
B.C.D)

Condensate - AD. Same Auto _,

Pump A FlK 7B RLO23
Recirc. Valve
(AD-FV78)

Condentate AD. Same Auto
Pump B FlK+1$B RLO23
Recirc. Valve J.

(AD FVi$B)
.a

Condensate L AD. Same Auto
Pump C

, FlK 22B RLO23 '
Rectre. Valve ' *

(AD FV22B)

AD-HVil38 - $2 On
Vacuum - . Pol 3 R
breaker Valve - JF2
for IP Con-
denser

'Notet Valve must be locked open at all times except when line FC 005 BC 1 la depressurized (AFW Pump
Turbine Condensate Drain Header),

_

j

i

N

g

1

|
!
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

Power Conversion System'(PCS)

TABLE A.12 2 MODIFIED SYS1EM WALKDOWN
.

*
Desired Actual Pow. Sup. Required Actual

Description ID No. Location Position Posillon Breaker # Location Position Position

*AD.HVil3D $2P013 On
Vacuum R CR2
Breaker Valve
for LP Con.
denser

AD.HVil3A $2P014 On
Vacuum R EF4

'

Breaker Yalve
for LP Con.
denser

AD.HVil3C 52PGl4 On
Vacuum R EPS
Breaker Valve
for HP Con. .

!
denser

Motor Driven AE. 4)! Open
SGFW Pump V342
Mint Flow Iso.
lation ! '

SOFW Pump B AE. 432 Locked
Suction PT.3 | V0ll Open
isolation

,

_

SOFW Pump 8 AE. 434 Open .
Suction Isola. V006
tion

SO=rW Pump A AB. 434 Opeu
Suction isola. V009
tion

!

SOFW Pump A AB. ;442 imked .
'

Suetica IT 6 V013 Opea
isolation

,

SOFW Pump A AE. 442 Locked
Recirc. FV.2B L V026- Open
Inlet Isolation

,

.

A 110
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WOLF CREEK GENERATING STATION .

RISK. BASED INSPECTION GUIDE

Power Cimversion System (PCS)

'

TABLE A.12 2 MODIFIED SYSTEM WALKDOWN (Cont'd)
6 .

,

Desired Actual Pow. Sup. Required Actual

Dcocription ID No. Location Position Position Breaker # Location Position Position
,

ta

SGFW Pump B AB. 442 Locked
Rectre, FWlB V024 Open
Inlet teolation

Emergency B9 Open,

Lube Oil Sear. PJ0106-
ing Pump - .

DPPOC3A
,

Emergency 89 Open
Lube Oil Bear. PJ0107
Ing Pump ;

DPPOC3B
+

'

i:

C-

-|

1

!

,

'

A 111

!
!

. :. .. . - , . - , -.- - . . . - . - - . . , . - . . . . , - - - . . - - - - - . - - . .. - . . . . ., -



, . _ _ _ _________ - _ .

^

-;

WOLF CREEK GENERATING STATION
PCS

TABLE A.12 2 (Cont'd)

REFERENCE DOCUMENTS

TITLE I.D. NO. REV DATE*
,

:1
WCO3 Licene*( <-?pa Initial Trainin8 Documents:

*

1. " Main Foodwatei be7 LO150$900 000 03/17/88

2. * Main Condensate' SIstem" LOIS0$600 009 01/03/89
'

,

Procedures

1. WC05 * Condensate System Velve and Breaker Lineop" CKL AD 120 8 04/l$/87

2. WC05 * Main Peedweser System Valve and Electrical Lineup" CKL AE 120 10 03/31/88 !

>

t

.

!

I

!

9

.-

_
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WOLF CREEK GENERATING STATION

Table A.131. Importance Basis and Failure Mode Identification

CHEh11 CAL AND VOLUhiE CONTROL SYSTEh! (CVCS) EhtERGENCY
BORAT10Na -

hilssion Success Criteria*

The chemical and volume control system (CVCS) provides several major functions
during startup, normal operation, emergency operation, and shutdown of the reactor. The
RCS boron concentration is normally controlled by the makeup portion of the CVCS,
However, there are occasions when it is necessary to borate at a rate that exceeds the normal,
maximum capability of the makeup system. In these situations, the CVCS is initiated either
by a SIAS m manually to rapidly inject concentrated boric acid into the RCS Of concern are
the rituat as where the CVCS can be initiated only manually (i.e., following ATWS).

Immediate boration flow comes directly from the two boric acid tanks using both boric
acid transfer pumps. It is sent directly to the suction of the charging pumps through
immediate boration valve BO HV-8104, which in turn inject into the RCS cold legs. To
initiate immediate boration, the Control Room operator must perform the following:

- Open the immediate boration control valve BO HV 8104.

- Start both boric acid transfer purnps.

- Observe the immediate boration now meter on main control board panel RL002 for
proper indication of flow.

Since the boration flow bypasses the normal Reactor Makeup System and its indication,
there is no record of the total amount of boric acid that has been added. If it is required to
add a specine amount of boric acid, the control room operator must manually calculate the
boric acid addition by observing the boric acid flow rate and the time duration of the
immediate boration.

Altemate immediate boration (inanual immediate boration) is used if the normal
immediate boration path is inoperable due to blockage or the immediate boration valve fails
to function. This alternate immediate boration path is from the Boric Acid Transfer pumps !

through boric acid flow control valve BO FCV 110A (which is normally closed and fails'

open) to a manual valve, BG V 177, operated locally in the Auxiliary Building from the
'

Safety injection Pump room "A" When the altemate immediate boration valve BG V-177 is
opened and the boric acid transfer pumps are started, boric acid will flow directly to the'

suction of the charging pumps. Indication of the boric acid flow will be available to the
control room operator on the normal boric acid now recorder. Also, the flow will be
totalized on the boric acid counter.

A ll3
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Aee6 dent importance . leapeetles +

. Deeleast Fallere Medes Sequesee Category Actitilles ;

L

1, ' Pallure to initiate and perform emergency boration. Initia. 11 H O ;

tion of emerging boration is a manuel operation by the -

Control Room operator.

Refer to Off. Normal Procedure OFN 00-009 'Immediate ,

Boration') * ;
.,

2. $1ngle valve failure to open preventing teric acid flow. 11 M 5,M T -

*

Principal failure modos are power or critical circuit fault.
*

MOV HV 3104 la the immediata boration valve and is
controlled by the Control Room vperator. *

,

Check valve %I74 must also allow passage of the boric
'

acid. Normally closed boric acid flow control valve 50
PC%ll0A must succeeafully fall open, of tw manually
opered from the Control Room, Normally closed manual
valve 80 %I77 must be locally opened. ,

3. _- Failure of boric acid pumps to provide sufficient flow 11 M 5,M.T ,

a

Boric Acid Transfer Pumps: ,
,

PDOO2A
roo028 - ;

t
4. Charging pumps unavailable due to maintenance or failure il M S.M,T

to run
'

Centrifugal Charging Pumpet P5005A and PB00$B
*c

Positive Displacement Pump: P9004

.

9

k

.i t
+

d E

b

7

h
e

9
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e
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE

Chemical and Volume Control System (CVCS) Emergency Boration

TABLE A.13 2 MODIFIED SYSTEM WALKDOWN
4

Desired Actual Pow. Suo. Required Actual
Description ID No. l.ocation Position Position Breaker # . Location Position Position<

*
BAT A Outlet 8461A Locked
isolation Valve Open _

BAT B Outlet 846tB Locked
laolation Valve Open

Boric Acid 8463 Locked |

Transfer Pump Open
A Suction loo-

'!! lation Valve
H
Boric Acid V148-- Locked
Transfer Pump Open .
A Discharge
Isolation Valve

Boric Acid 847$ Locked
Transfer Pump Open

B Section Iso.
lation Valve

Boric Acid Vl66 Locked
Transfer Pump Open
B Discharge
Isolation Valve *

_
__ i

*

-

!

,,.

'e
i

4

- .
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WOLF CREEK GENERATING STATION
CVCS/I.B.

TABLE A.13 2 (Cont'd)

REFERENCE DOCUMENTS
'

TITLE I.D. NO. REV DATE ,
._

WCOS Licensed Operator Initial Training Documents:

,1 * Chemical & Volume Control System * LOI300440 000 12/29/89
,

Procedures

1. WCOS Off Normal Procedure 'Immediate Boration* OFN00 009 2 01/03/89
~

2. WCOS * Chemical and Volume Control System CKL BO 120 12 01/08/89

Normal Valve Lineup" )

Drewlegs

1. "P&lD Chemical & Volume Control System" M.12BG01(Q) 0 04/27/85

2. *P&lD Same" M.128002(Q) 2 07/14/87

3. *P&lD Ssane" M.12 BOO 3(Q) 3 08/10/87

- 4. 'P&lD Same" M.12 BOO 4(Q) 0 10/22/64
~

5. 'P&lD Same" M 128005(Q) 1 07/l4/87

,

i

i

'M

I

'i
_

1

A ll6
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APPENDIX B !
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TABLES OF

(1) PLANT OPERATIONS INSPECTION'OUIDANCE '

| (2) SURVEILLANCE AND CALIBRATION INSPECTION OUIDANCE
t

.(3) MAINTENANCE INSPECTION OUIDANCE '
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WOLF CREEK GENERATING STATION
RISK. BASED INSPECTION GUIDE

Table B.1 Plant Operations Inspection Guidance

Recognizing that the normal system lineup is important for any given standby safety systern,
the following human errors are identified as important to risk.

Table B.1 Plant Operations inspection Guidance

System Failure Discussion<

Normal & Emergency Failure of Emergency Diesel Gener- Table A.21, item 1
AC Power r. ors (EDGs) to start or run

('. KINE 01.DONE02)

Failure to restore AC power after Table A.21, item 3
station blackout w/ concurrent RCP
seal LOCA
(See Table A.21, item 3)

Improper EDO post maintenance Table A.21, Item 5
vr.lve or breaker lineup
[ESW V052,YO53,V079,V080]

DC Power 1. css of 125V DC bus Table A.31, item 1 4

[See Table A.31, item l}

Operational test or maintenance error Table A.31, item 3
resulting in a) de energizing or cas.
cading of DC power supplies b)
failure to properly restore batteries
or charger after maintenance
[See Table A.31, item 3)

Reactor Protection Sys. Operator failure to manue.!!y scram 7able A.51, item 3 3

tem (RPS) reactor following ATWS

High Head injection / Failure to switch from RWST to the Table A.6-1, item i
Recirculation containment sump via the Low Head

Recirculation system
[See Table A.61, item 1]

Primary Pressure Relief PORV block valve closed Table A.71, item 3
System (HV8000A,HV8000B]

Operator error in bleed and feed ac- Table A.71, item 4#

tivities causes lack of RCS cooling

Auxiliary Feedwater Failure to manually start locked out Table A.81, item i
,

standby pump
[MDPPALOl A.Bl

B1

|

_ _ _ _ _ _ _ _ _ _ . _ _ . _
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-Table B.1 Plant Operations Inspection Guidance (Cont'd) i'
,,

Systein Failure - Discussloa |
'

-

Auxiliary Feedwater Failure to manually start pump Table A.81, Item 3

(Cont'd) 'given auto start failure :.
![MDP PALOlA,B/IDP PALO2]

Local fault of valve in motor-driven Table A.81, item 6
*- pump discharge to steam generator

[V045,V031]

Local fault of suction valve from Table A.'81, Item 9 i

,
'the condensate storage tank (CST)
'

[VOSS)
'I

Undetected flow' diversion Table A.81, item 11
. [V031,V045,V055)

"
Undetected FW leakage back Table A.81, item 12'

-

through pump discharge valves
causes steam binding

'

Failure to restore TD pump from Table A.81. Item 16 .

testing

(PALO2]

Pailm to restore TD pump dis. Table. A.81, Item 17
charge vain after test
[V055]

'
, Failure to manually open TD pump Table A.81, Item 18'

- discharge AOVs ,

-- [ALHV6,8,10,12) -
-

Low Head Injection /: Operator failure to isolate interfacing Table A.91, item 2 :;

Recirculation LOCA
* [HV 8809 A,B)-

Operator' failure to. successfully ' Table : A.91 Item 3
switch from LHI to LHR including
valve alignment errors .s-

'

r e

N Failure to realign system after test- . Table A.91, item 7
ing ,

LOperator failure to stop pumps if Table A.91. Item 12 -
pump istum .line (miniflow) valve

V falls to open or remain open J,,,

% [PCV410,PCV41ll'
=

Operator failuso to initiate recircula - Table A,9-1. . Item 21 '
,

,~ tion cooling .
.

s

' [See Table A.9-1. Item 231>

-
>

ll +

.,

. . - . _

.a , ,m e . -_,m .. ,_.-_,_ ~ . - . ~ . - ~ - . _ . _ . _ _ . - _ . . - _ - _ - , . - . . . . .
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Table B.1 Plant Operations Inspection Guldance (Cont'd)
~

Systemi Failure Discussion 1

11ngineered Safety Fea- Failure of e.utomatic initiation logic - Table A.101, item i j

, tures Actuation by instrunwnt failure through call. -
'

bration or' maintenance error

( - Refueling Water-Storage Common cause miscalibtition of Table A.ll 1. Item 1 '

Tank (RWST) RWST level sensors which falls
manual realignment of high and low

.

pressure ECCSa
[LT 930,LT 931 LT 932,LT 933) .

- Power Conversion - 1.ms of PCS (and AFWS) by a) Table A.121, item 1 ,

FW line break with operator failure (a) & (c)
to isolate break

c) Failu e of MFW and condensate ;

pumps to start or run following loss
of DC bus
(Buses PJ 0106,PJ-0107) .

- Emergency Boration Operator failure to initiate and per. Table A.13-1. Item 1 ,

form emernency boration
,

* -

s

1

..

y.

A

'

-B3

; -. - -

-..i.,'..i.,.._,.~.l..,,.,.,,.__.,y.. E _ -m - ..,5~ , , - . , . . , - , . , - , , . , ~ ~ . , , , . . _ , . -',.w-. e ., w 4 .- ,,, , , - - . - ,.
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE

Table B.2 Surve;tlance and Calibration Inspection GUIDANCE

The' listed components are the risk'sigulficant components for which surveillance and/or
calibration should minimize failure.

'
Table D.2 Surveillance and Calibration Inspection Guidance

- - -

E System
. Failure Discussion

- _ ,,

Essential Service Water failure of valves which isolate SW Table A.1 1, Item 1
'

flow to CCW heat exchangers
-

[See Table A.11, item 1)
'

Pumps fail to siset or run Table A.1 1, item 3
{PEPOIA,PF501B)

Pump disharge MOV, check valve Table A.1 1, item 4
or haader isolation valve falls to
open or remain open
(See Table A.11, Item 4)

Non essential load isolation valves Table A.11, item 5 !

fall to cisne
- [Sw Table A.1 1,' Item $1

Pump strainers plugged Table ' A.1-1, item 6 i
I(See Table A.11, item 6)

Normal and Emergency Emergency dical generators (FDOs) : Table A.21, item i
AC Power fail to start or run

,[DONE01.DONE02]

Loss of viul AC bus- Table A.21,1 em 4
-i . (See Table A.21, item 4]

Cooling water valves for EDO fail Table A.21, item 6
= to open - ,

(See Table A.21, Item 6)-

Feilure of EDO output breakers to Table A.21, item 7
close
[See Table A.2-1, item 7]

Failure to transfer to reserve source - Table AS1, item 8
of AC power and failure of EDG *

start signal

Failure of inverter of MG set Table A.~21, item 9
'

(See Table- A.21, Item 9)

DC Power Loss of 125V DC bus - Table A.31, Item I
iSee Table A.31. Item 11

.

- B-4
'

1

-_ _

_---,a--.--
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Table 8,2 Surveillance and Calibration Inspection Guidance (Cont'd)
,

{. Systeen Failure Discussion -

..

DC Power (Cont'd) Failure of on-line charger and fall. Table A.31, item 2
use of space to energize on demW
(See Table A.31, item 21

Failure of baueries Table A.31, item 4
o .-

[NKil,NK12,NK13,NK14)

Loss of battery room ventilation Table A.31. Item 5
A

; is (See Table A.3-1, item 5)"

Component Cooling Wa-- Pumps fall'to start or run Table A.41, item 1
- ter System. [PE001 A,lB,1C,lD) =

1.ocal fault of heat enchanger valves Table A.41, item 2t

which isolate or. severely red re .
CCW flow-

_

(See Table A 41, item 2)

Pump discharge or suction valves Table A.41, item 4
- <
s

fail to open or remain open ,

'

(See Table A.41, ltem 4)
.

- Failure _to open or remain open 'of---- Table A.4-1. Item 5
any local valve that disables all 4

,

ECCS pump coolers'
[See Table A.41, item 5]

"
'

Reactor Protection - Instrument failure due to calibrationI- Table A.51, Item 1
-maintenance error or random failure
which inhibits initiation of reactor

, trip signal-

Reactor trip breaker or trip bypass Table A.51, item 2
breaker falls to. An .

- (52RTA,52RTB,52BYA,52BYB)-p,

* High Head talection/ ' Failure _ of HP! discharge valves to Table A.61, item 24

; Recirculation open includin6 common _cause fall-
ure (includes check valves)

- (See Table A.6-1, item' 2) -

' Fallure of HHR suction valves to Table ' A.61, item 3''
open' including common:cause fail-

.}/, 3 vure (includon check valves):
(See Table A.61, Item '3) :

Failure of pump return line Table A.6-1 Item 4 a
'

-(miniflow)- valve to open falls oper.''

: ating pump
; [HV 8810,HF-8811,HV-8814A,HV-
8814B1

B5
#

r

-;
.- % _ _ . _ _ _ _ ___ _r_ .._ _ ' . __ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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9Tabh B.21 Surveile and Calibration Inspection Guidance (Cont'd).,,
,

.
.c

- System Failure placusslosZ ,_,
,

%%
$" ?' HHI/HHR1 Electrical failures (power cable / _ ' Table A.61, item .5 -'

:

- (Cont'd); * breaker) disable HHR pump room6. ,
.

; ,

cooling L __? ,' :

_[See Table A.61,'_ Item- 5)
, .

Failure of service water system - Table A.6-1, item 6 3-; - ,

-

,

]* , m ; valve to open _or 'semain open disa 1
bles'HHR pump room cooling - i

*,,

tg ', [See Table ' A.61, Item 6]- j3,

; Local fault _of pumps / pumps fail to Table A.6-1 Item 7 -q
~

; y- , ,

1start or run< <
,

k [PEM01A,B/PEJ01A,B/PBOOSA,B]
,

.
.

. . ~
w y' Failure of vahe to open in-the Table A.ibl,-Item 8 =!c

" '

_ common portion of the HHI suction '!<>

T Ctine fmm the RWST
yy

'

[BN LOV-Il2 D/E] .],

W'"' Plugging of manual valve in the- Table A.61. Item 9'

HHI and SI' suction line (or in the'
! < ,

,

L e containment sump strainers)+"

- j [EM- HV-8924/EM HV 8807A,B]
' " '

ar y? HHI;and SI pump retum line iTable A.6-1, item 10 .:L-
'

?j* ;(miniflow) valve. fails to close; in-
terlock prevents HHR' suction valves->

, W' ^ '

7 from opening __ _
_

.

'

,

- < ; [See Table A.61,1 Item- 10]
m m

's $ .
; Local pump failures: _

,

Table A.6-1, item 11 - 3
' 1

a . - failure of control cable to MCC - 9..w gg1 ,
,

bn' ' - failure of pump be, >ker to close-

m

@
J" [See Table" A 61,' Item 11]-'

>,

9 M s1 Primary,Pressus Relief - - PORY falls to open v. hen required Table ' L hem = 1 --

-@ , System t for: feed t and bleeu mode.

mm a. .

[PCV455A.PCV-456] ; 'O g,y oj.
. . . .-

F_
.

_ Local; fault ~ of valve in turbine. Table A.81, item 21
,

@ " g ' Aux!!iaryi eedwater:
,. .-

, . . . _

'
,

#
f k' - driven pump _ discharge;to' steam

-

'm ,
.

. generator :
%

-

-[V055]+
^

',

.,

Edb[ z _ Turbine ddven pump fails to startl Table A.8-1,, Item 4, j
,

h or run . H

IPALO211- __ d
'

,.
-w 1 m

4

~}(
,

.

, j
n

,

ne ,

,

4;iq _i t

iMt I

h$ rh
'

B-6-
p g.

.. ' k hi h ,j
,4 ,q -j

i
*

. ;| . 3x
- ._ _ _ _ _ _ _ _ _
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Table B.2 Surveillance and Calibration Inspection Guidance (Cont'd)

System Failure Discussion
~

_

Auxillcry Feedwr' Motor driven pump fails to start or Table A.8-1, Item 5
(Com'd)- run

[ PAL 01A, PAL 0lB}

p 'xal fault of valve in motor driven Table A.8-1 Item 6-

emp discharge to steam generator
7045,V031]

Steam supply or throttle / trip vr.lve Ta A.8-1, ite m 8"

fails to open (or other valve faults .
l in steam admission line) for turbine ;g

driven pump
[ABHV 5,ABHV-6,FCHV 312]

Local fault of suction valve from Table A.8-1, Item 9
the CST
[V15) ig

- Local fault of motor-drives pump Table A.8-1, item 13
power breaker

Turbine-driven pump in test Table A.8-1, item 14
[PALO2]

Local fault of AFW. actuation signal Table A.8-1, Item -15
logic fails to actuate MD pump and/ q
or TD pump steam-yalves
[See Table A.8-1, item 15]

Low Head injection / - Accumulawr failure, including check Table A.9-1, item 1 II

Recirculation valve failure or plugging of MOVs
[See Table A.91, item 11- 9

LHI pumps iall_ to start or run u Table A.91,- Item 4
ciuding common cause fi lure

j [PEJ 01A.PEJ OlB]

Failure of LHR suction (containment Tab . A.9-1, Item 5
sunip) valves to open
[EJ HV-8811 A,HV-8811B)

: Failure of LHI suction valve from Table A.91, item 6

[f RWST to close

j'C Cold leg . isolation 1 valve iails to ' Table A.9-1, Item 8
close
IEJ HV-8809A,HV-8809B1

_ __
_ y

}

B-7

,

r
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._

i'

s
Table B.2 . Surveillance and Calibration Inspection Guidance (Cont'd)-

- ..
,

~ System ; Failure - Discussion -4- ,

2, -- ,

: LHI/LHR ' Pump discharge crossover valve falls Table A.9-1, Item 9 !

:(Cont'd) -- to close
'[FJ HV-8716A HV 8716B]-<

Failure to switch from cold leg to Table A.9-1, Item 10.-

hot leg recirculation 1
[See Table A.9-1, Item 10]

,

LHI pump retum line (miniflow) Table A.9-1, item i1
, *valve fails to open or remain open,

including common cause
[FJ FCV410,FCV-611]

- Containment sump plugs Table A.91 Item 12

LH hot leg recirculation discharge Table A.9-1 Item 13
valve fails to open
[FJ HV M02A,HV 8802B] .

. Heat exchanger cooling water valves- Table A.91, item 14
fall to open (CCW failure) ;

-[HV-101(RHR HXA),HV-102(RHR
- HXB)]'

Injection isolation valves fail to re-- . Table A.91, Item 15
.

,

main open
_

,
-

,

[See Table _ A.9-1, Itein - 15] ''
>

Recirculation suction valves rupture / Ta 6 A.91, item 16:

fril to remain closed -

.

[See Table ~ A.9-1,' Item 16]. ;

iRHR suction line MOVs rupture (in- Table A.91, Item 17
~

terfacing LOCA)
.

i[See Table A.91; Item 17]- i
.

Injection chsek valves rupture (inter. Table A.91 Item 18
! - facing LOCA), failure to open,' frit-

; ure to remain open
-(See Table A.9-l{ ltem 181

'

Tab'e A.91, item 21 ik : Lifting of. system relief valve below l
,

setpoint.
I

A TEngineered; Safety |Fea . Failure,of automatic . initiation logic Table A.101, Item 1
,

'tures Actuation 'by:
_ _.

:r a) instrument failure through calibra- j'

!tion.or mamtenance error4

~ b) logic' relays falling to close '~j'

,

c) failure of :120V vital AC- ,

. - i

B-8-
'

,

Q |
w 4
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Surveillance and Calibration Inspection Guidance (Cont'd).Tabic B.2

* a System : Failure Discussion ..

Refueling: Water Storage - Common cause miscalibration of Table A.ll 1, item 1 I
'

Tank (RWST)1 RWST level sensors whkh falls'
'

manual realignment of high and low
head ECCS -|p ,

'

[LT 930,LT 931,LT-932,LT 933)

Power Conversion Loss of PCS.(& AFWS) by failure Table A.12-1, Item 1(b)-
of MFW or condensate pumps to:+
coatinuef runningi .

(See Table ~ A.121, Item 1(b)): .. |

Emergency Boration -Single.. valve- failme -to open prevent - Table A.13-1, Item 2-
,

"

(CVCS) ' ing boric acid flow due to power or'

.

~ control circuit fault,

L(HV8104,FCV 110Al-

Failure of boric acid pumps to pro- Table A.13-1, item 3
. vide sufficient flow?-

[PBG02A.PBG02B]-
i
7

Charging pumps unavailable due to Table' A.131, hem 4
,

malmenance or failure to run
iPBOO4,PBOO5 A PB005B1 -)'

*

i

4 . .o

A i3 ,

L

'

. . ,

/ "l.-

'

i

a

6 *

i
.

t- 'r

, .h[ -'< *

qr 4

j. , ,_ i i
'

:G.!) ?.. y-
%lz ;

M| g '
__.

*
,

-i

'. ,'} }
. r

w
'

; }
'

. lb

A

'

.B-93
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUIDE-

Table B.3 Maintenance Inspection Guidance
.

'Ihe components listed here are significant to risk because of unavailability for maintenance.
The dominant contributors are usually frequency and duration of maintenance, with some ,'
contribution due to improperly performed maintenance.

Table B.3 Maintenance Inspection Guidance
'

System Failure Diset.asion

Essential Service Water Failure of valves which isolate SW 'lable A.1 1, item 1
flow to CCW heat exchangers
[See Table A.1-1, Item 1]

Pump train A nr B out for main. Table A.1-1, Item 2
~

tenance

Puaps fail to start or run Table A.1 1, item 3

[ PEF 01A and PEF 01B]

Pump discharge MOV, check valve Table A.1 1, Item 4
or header isolation valve fails to
open or remain open
-[See Table A.1 1, item 4]-

,

~ Non-essential load isolation valves T@% A.1 1, Item 5
- fail to close
-[See Table. A.1-1, Item 5)

Pump' strainers plugged Table A.1-1, item 6
[See Table A.1 1, Item 6) '

Noanal and Emergency Emergency diesel generators (EDGs) Table A.21, Item 1
.~ AC Power fail to start or run

- [DGNE01,DGNE02]-

,

EDGs unavailable due to main. Table A.2-1, item 2
tenance 1

[DGNE01.DGNE02]

Loss of a vital AC bus Table 'A.21, Item 4
<

,

[See Table A.21, Item 4]

Improper.EDG post maintenance Table . A.2-1, . Item : $
*

. valve or bmaker lineup
[ESW V052,V053,V079,V080]'

n Cooling water valves for'EDO fail Table A.21, item o ,

to open
ISee Table A.21, item 61

i

l

B-10

y
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. - _ .. ,



-

.

,

|

Table B.3 Maintenance Inspection Guidance (Cont'd)

System Failure Discussion

Normal and Emergency Failure of EDO output breakers to Table A.21, item 7,

AC Power (Cont'd) close
[See Table A.21, item 7]

b Failure to transfer to reserve source Table A.21, item 8-

of AC power and faltare of EDG
start signalg
Failure of inverter or MG set Table A.2 . Item 9*

[See Table A.21. Item 9]

DC Power Loss of 125V DC bus Table A.3-1, bem 1
- (See Table A.3-1, Item 1]

Failure of on-line charger and fail- Table A.3-1, Item 2
ure 'of spare to energize on demand
[See Table A.3-1, Item 2]

>
- Operational test or maintenance error Tr.ble A.31, item 3

resulting in
a) de energizing or cascading of DC
power supplies
b) failure to properly restore batter-
les or charger after maintenance
[See Table A.31, Item 3)

Failure of bat;uses Table A.3-1, item 4
[NK11,NK12,NK13,NK14]

Loss of battey room ventilation Table A.31, item 5
'

[See Table A.3-1 Item 51

Component Cooling Wa- Pumps fail to start or run Table A.4-1, item 1
ter System [ PEG 01A,lB,1C,lD]

Local fault of heat exchangw valves Table A.41, Item 2
whbh isolate or severely reduce
CCW flow or SW coolant flow

. [See . Table A.4-1, item 2]

Pumps out for maintenance Table A.4-1, item 3
[ PEG 01 A,lB,1C,lD]

Pump discharge or. suction valves Table A.4-1. Item 4
l' fell to-open or remain-open

[See Tabte A.4-1, item 41-

Failure-to open or remain open of Table A.4-1. Item 5.

any local valve that disables all
ECCS pump cuolers
[See Table A.4-1, item 51

B-11

.
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R %p ' : Table .B.3 : : Maintenance Inspection ' Ouldance . (Cont'd)> ,

s , .>
'

@W c System i : Failure ' - Discussion .
,

p@y ,

M iReactor Pmtectiont ' Instrument failure due to calibration / ~ Table A.51,' Item 1
m _ -

4 !?? .A mamtenance error, or random failure-<

'

% f~, i . _

which" inhibits initiation of reactor:

kh, J [ . . '
# ' 1 trip signal '

s. , .

.n s u s.
, *

f ?_ g
'

Reactor trip'. breaker. or trip bypass Table A.51,11 tem 2 !i' '
-

W ^ ' breaker fails to open-4y 1
,

j' f
. . .. .,9) '

'
_.

[52RTA,52RTB,52BYA,52BYB] j
'

te

c High'_ Head-Irdection/f Failure of HHI discharge' valves to- Table A.6-1. Item 2-w'2 4
,

'

C. ~ Recirculation open including common ~ cause' fail - ;>

24^ , fure (inebulos check' valves) . !
_

ph < g%m
. Failure of HHR suction -valves to : Table A.61,- Item 3 j

,

? i [See W ,e ' A.61, Item 2]
J*w ,

'

. M.
?? ' J. ,

,

%/
"y ; topen including common cause fall-

'
. . ure (includes check valves)-.

g#g . _ * ' # [[See Table 'A.6 l[ Item 3]
4 * ,' j '.

. <. . . . ,m
' Failure of pump return line Table A.61, Item 4@ , 3

(miniflow): valve to open fails oper.'Y g i 4

. w
y. ,j m 7 m s ating pump
E m_ ,t - [HV8810_,HV8811,HV-8814A.,HV 1 <,~V'

"

1, .

i8814B]iw - e > + ,

_ , ,
_

g . 'a> Glectrical failures (power ' cable /' - Table A.6-1,titem 5 :'"
,.

': L
2 breaker) disable HHR pump. room -

, '

icooling i |
' <

#w ,

o- m - [See Table; A.6-1,". Item 5] !!,i >s
. .w , e a'- <

Sg"mgyy; ' i 1 Failure of service water system Table A.6-1, item 6:
'

F f' 4

~
L ' valve to open or remain _ open disa-$j# , @

' 4' - ' bles HHR . pump room coolingi a,

F7 ; _ --[SeeLTable ,A.6-1,iItem 61.'
'

>

w w .-
-

g W T, L . Local-fault of pumps / pumps fail to ; Table - A.6-1, Item'_7 y
,

~ start or''run :
. . . ..

n,, v ?
'

.- , n sap
W 4puy-> "[PEM01 A,B/PFJ01 A,B/PBG05A,B]

,- ,

,

0|%e 7 *

2 .

+%% 1 ' / i Failure of; valve to .open in athe. : Table A.6-2,' Item' 8
, . .

'

, ,

# - ' common portion of the HHI: suction-,'
c

s
..

~y..
,

s v; e o. cline from the RWST' -

,
.

"

;[BN LCV-ll2 D/E]' i*
-

, , y,

m m v. .*
y Wg { m NPlugging of- manual ' valve ;in :the . .. Table A 6-1, Item 9<

> common'HHI suction line '(or in" the" .- @@ ' ' , . ,

T ,,' Wontainment sump strainers) .
'g ..

y'; j , J $ ' '' ' + ' IEM HV-8924/EMiHV-8807A.B1 |
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jp( :. Table B.3iMalistenance Inspection 10uldance (Cont'd)
'

System ' Failure : Dlacussionn '
:

%''
' |HighlHead injection /J .HHI and SI pump re'9.rn _linei - Table A.61, item 10:-

4, ' >- J : Recirculation '(Cont'd)J :(miniflow) valve falls to close; in. -'

.

' ( terlock prevents HHR suction valves
#qp from opening

_,

tyi
"'

_ [See Table A.61,^ Item 10]
_

.
- x <,

7 y - Local pump failures: _. Table A 6-1,- Item i1 -i
'

i.' - failure of ' control cable to MCC -
'
4

-- failure of pump breaker ts'close
' N

[See Table A.61. Item' 11]' i*'

. [ Pump in maintenance LTable A.6-1, item 13 -
,

'

- [PEM01 A,B/PEJ01 A,M/PBOO5A,B];-_,
.

H I: Primary PressurejReliefi PORVifails to open when required. Table A.71, item i
H : Systun for food and bleed mode'

L - [PCV-455A,PCV-456] '

Tw , IFailure. of PORV/SRV to.rescat Table A.7-1, item 2 - -i,m '*'
.

R ,:ausing small LOCA
1 .

- ([PCV 455A PCV 456/SRV 8010A,B, !
+

- C]
'

- PORV ~ blo$k valve closed Table ' A.71, ItemI3 i1

9J [HV 8000A, HV-8000B]|
,

0. i Auxiliary FeedwaterJ i Local fsult ofLvalve in turbine. Table -A.8-1, item 2
' driven' pump | discharge to steam'

- "

,d' > ; genemtors
A ,[V055]-/ '

v
Q b * ' f Turbine' driven. pump falls to start Table A.81, Item 4

4

f_1 or run L,

E , 74 y, , PALO2):[
,

3 Motor. driven pump falls to start or! Table A.81, Item 5:' '

,

c run . . _ _. 1
'

Vg | 1

MW- [PALOln, PAL 01B],

g

[T >
m >q Local fault of valve in motor drivenc Table A.81.-Item 6

' *' I : pump discharge' to. steam! generator, ,

y | [V045,V031]m
m Turbine: driven. pump .in maintsna'se , Table . A.8-1, Jtem 7 -

ji 1PALO21-

'
, ..

y j )
7

I '- A
g
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!O Table B.3' Maintenance Inspection Guidance (Cont'd). +
-

~ Systemi Failure Discussion

1 f Auxiliary Feedwater :- ' Steam supply valve or throttle / trip Table A.81, item 8 ' !
'

: (Cont'd) .- valve fails to open (or other valve
faults in steam admission line) for -)
turbine driven pump
[ABHV 5,ABHV 6,FCHV 312] g

'

Local fault of suction valve from Table A.81 Item 9
the CST 8

'*
[V15] '

!s 3 '

AFW flow control valve in main- Table A.81, Jtem 10
tenance faiis delivery from TD
pumps

[ALHV6/ALHV8/ALHV10//.LHV12] j

Local fault of motor-drivea pump Table A.81, item 13
,

power breaker

Motor driven pcp in snaintenance Table A.8-1, Item 19.
' [PALOIA,PALOlB]

? Low Head Injection / . Accumulator failum including check Table A.91, item I~

TRecirculation , Lyalve failure or plugging of MOVs J.+
'[See Table A.91, item U <

191 pumps . dl o r t or re v.- Table A.91, Item 4 :'
,

, ' cs

ding comn.o. ause failure 4
'

,

[PEJ-01 A,PID-OlB] i+

. Fa"ure of LHR suction (containment Table A.91, item 5 |

sump) valves to open :

-[EJ HV-8811A,HV-8811B] ]*

t,w

.+ Failure of LHI suction valve from Table A 9-1, Item 6
RWST to close ' - -

[FJ HV-8812A,HV 8812B] a.

*r . - Cold leg isolation valve fails to Table A'.9-1. Item 8
'

,

a close' q
_

. [FJ HV-8809A,HV-8809B] : ,j
4

. Pum' discharge crossover valve falls Tabic A.9 !, hem 9 jp<-

' to close ig . .

*

& ; [EJ. HV-8716A.HV-8716B1
.,- y.

Y' Failure to switch fmm cold-leg .to Table A 9-1, Item 10

' ' , hotileg recirculation
[See Table A.9-1; Item 101

, _ , ,
_
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Table B.3 - Maintenance Inspection _ Guidance (Cont'd)

System 7 Failure Discussion, ,

Low Head injection / LHI pump retum line (miniflow) Table A.91, item i1
Recirculation (Cont'd) valve falls to open or remain r, pen

,

. [El FCV-610,FCV-611)-

Containment sump plugs Table A.91, Item 12~fi. -

LH hot leg recirculation dischage Table A.9-1, item 13
,~

valve fails to-open -
'
3

''' [El HV-8802A,HV-8802B]

Heat exchanger cooling water valves 'lable A.91, Item 14
fall to open (CCW failure)
[HV 101(RHR HXA),HV-102(RHR

. HXB)] .

! Injection isolation valves fall to re. Table A.9-1, Item 15
main open

' (See Table A.9-l. Item 15]
Recirculation suction-valves rupture / Table A.9-1, Item 16
fail to remain closed

'[See Table A.91. Itern 16)
'

RHR suction line MOVs rupture (in- Table A.91, Item 17
terfacing LOCA)

'
(See Table- A.91,-Item 17)

Injection Lcheck valves rupture (inter-. Table A.91, item 18
#, facing LOCA), failure to open, fall-

ure to' remain open
[See Table A.9-1, Item 18)-s .o

"y
- Pumps unavailable due to main- Table A.9-1,,ltem 19 -

~

tenance-" ,

[PEJ01 A PEIOlB]s -
s

Lifting of system relief valve below Table A.9-1, Item 21
setpoint'

,

^

E [PSV 8856A/B,PSV Mj2]
* Engineered Safety Fea-- . Failure of autornatic initiation' logic ~ . Tcble A.10-1,- Item 1

tures Actuation- by:1

+ = a) instrument failure through calibra.

:|4g , tion or | maintenance error -

rb)_ logic relays falling to closea,

- ) failure of 120V vital AC'|y. c

yb [ Refueling Water Storage - Failure to realign system after Table A.11-1,' Item '2 1
-

"4 - Tank (RWST) refueling . outage.
[ Refueling procedures]
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7 - Table 'B.3 Maintenance Inspection Guidance (Cota'd)*

System Failure - Discussion - ;

Power Conversion . Loss of PCS (& AFWS) by.. Table A.121. Item 1(b).'

-b) failure of MFW or condensate.

pumps to continue running --

#

: [See Table A,12-1. Item 1(b)]
.

Emergency Boration Single valve failure to open pervent<. Table A.13-1|ltem 1
1(CVCS) ; ing boric. acid flow due to power or ,

' control circuit fault. *

(." . [HV 8104,FCV-110A]
,.a .

Table A.13-1, Item 3 'i4 Failure of boric acid pumps tv pro-
' vide' sufficient flow
[PBOO2A PBOO2B]

'

i

Charging pumps unavailable due to; Table A.131, item 4 j
"" - ' maintenance 1or failure to run

[PBOO4.PBOO5A.PBOO5B1

, ,

.-k -y
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t
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CONTAINMENT AND DRYWELL WALKDOWN
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WOLF CREEK GENERATING STATION-
RISK. BASED INSPECTION GUIDE

Table C.1 Containment Walkdown

Discussion +

- Since the containment is generally inaccessible during normal plant operation, those compo-
f nents listed in the preceding tables which are located within the containment are listed
'. below:
k - TABLE C.1 CONTAINMENT WALKDOWN"

$ - .

Desired Actual
Description ID No. Location Position Position j

RhR Train A I EJ.HV- Containment Closed
RCS RHR isolation Valve -8701A El.

RHR Train' B ' EJ.HV- Containment Closed'
>

5-RCS-RHR Isolation Velve 8701B El.

Pressuter PORY PCV-455A Containment Closed
El. 2070F-

,

. Pressurizer PORV - , PCV 456A Closed"

2070'

Pressurizer Safety. Relief Valve SRV F'".')A Not"'

2080' Gagged .

Pressurizer Safety Relief Valve SR1 -8010B Not" "

2080' . Gagged

___ .

Pressurizer Safety Relief Valve SRV-8010C Not"

2080' Gagged

p
|~ .'& | Pressurizer PORV. Block Valve 'HV 8000A Open"

. (PCV-455 A) - :2070'
i

,

h,'t

n-
L Pressurizer IVRV Block Valve HV 8000B Open ."

_

' (PCV-456A) 2070's

|

Note: Other components which may be worthwhile to examine are steam generator instrument rwt valves and other
such instrumentation lines which are important for the ESFAS and for monitormg the RCS and SG conditions.
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