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WOLF CREEK GENERATING STATION
1. INTRODUCTION

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).” """ It is not intended to spoly to CE or B&W plants. The guidance
should be ased 10 aid in the selection of areas to inspevt and is not intended either to replace
current NRC inspection guidance or to constitute an additional set of inspection
requirements. Recent system experience, failures, and modifications should be couvidered
wher reviewing these tables. Since plant modifications are normally an ongoing process,
it is recommended that relevant changes be catalogued so thai this inspection guidance
can be periodically revised as required.

2. GENERIC DOMINANT ACCIDENT SEQUENCES

Based upon a review of available PRAs for PWRs, eleven representative accident
sequences were selected bssed 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
Kepresentative PWR Accident Sequences

Loss of Coolant Accident Sequences

1. Snall o medium LOCAs with (Gilure of high ~2ad injection or recirculation.
2. Medium or large LOCAs with failure of iow head recirculation.

3. Medium or large LOCA with failure of low head injection.

4. LOCA outside containment.*

Transient Sequences

5. Loss of all CCW initiator with a subsequent RCP seal LOCA,

6. Loss of 125V dc bus initiastor with failure of the auxiliary feedwater system (AFW)

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

8. Station blackout with loss of the AFW system.

9. Station blackout with a subsequent RCP seal LOCA,

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

Anticipated Transient Without Scram (ATWS) Sequences
11, Transient initiator with failure to auwtomatically and manually scram with failure of tmely
emergency boration.

pecified because of seriocus offsite consequences.
* Specified based on a review of the studies that established precursors to potential severe core damage
sccidents (NUREG/CR-2497, 3591, 4674).




i1 LOCAs

211 Small or Intermediate LOCAs (Sequence 1)

his acoident sequence & initiied by & soall (0 € 2 ) or memeduee (2 In < & S
6 in.) LOCA which does not depressurize the Reactor Coolant System (RCS) below the
shutoff head of the low head Emergency Core Cooling System (ECS). The Reactor
Protection System (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. The high head ECCS includes the intermediate head Safety Injection System. Small
LOCAs have actually occurred in commercial nuclear power plants and consist primanly of
stuck open pow-r operated relief valves (PORVs) and to a lesier 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 secirculation (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 faiiures in the common discharge or suction lines or the mini flow line for those
configJrations 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 malfunciions that disable HHR are the secondary contributor to HHR

faiiures. The primary :aults are LHR suction (containment sump) valve and pump
malfunctions

HHR rooma cooling failures are the last major contributor. Those are attnibutable 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

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
failure of the LHR system, or the LHI system itself initially fails, either of whicl, s 10
core damage. he initiating event is an intermediate or large primary systemn |vessure

beundary failure from 6 to 29 in. in diameter. No actual industry fallures of this magniiude
have oaccurred
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A major contributor to core damage for this sequence is the failure of the low head
2CCS in the recirculation mode. LHR system failure s evenly divided between human
eirors and hardware failures. The dominant human error contributor is the failure o initiate
LHR by manual realignment of the pump suction from the RWST w0 the containment sump.
This failure dominates those plants with non-automatic pump suction realignment. As noted
previously, Wolf Creek has sutomatic 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 (31) pump discharge from cold leg 1o hot leg recirculation after about 24
hours following an accident.

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

The common cruse 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 rupturs or failure to open of check valves, valves faiiing (o remain open,
service water to RHR heat exchanger valves failing 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.

2122 Failures in_the Low Head Injection (LKI) Mode (Sequence 3)

A major contributor to core damage for Sequence 3 is the failure to provice short ierm
core imjuction due to accumulator or low head injection malfunctions. The accumulator
tailure is attributed to discharge iine 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 (o operabile
status after testing and the failure to stop the pumps if the miniflow 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 (0 remain open. check valves rupturing or pumps
unavailable due to maintenance.

2.1.3 LOCAs Outside Coutainment (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




of the mote: operated valvos 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 discharge of the Wolf Creek LHI System consists of one line from each RHR pump
with a normaily 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 system
overpressure. The failure modes of interest produce sudden, \arge back leakages through a
pair of these interface check valves. The failure is postulated to occur in three \ ays:

+ 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.

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

The applicability of these initiator types to a specific plani 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 ‘nterface check valves. This geometry imposes a specific
inierface valve failure order for the first and third initiator types. If the upstream (furthest
from the RCS) valve faile first, the accumulator will discharge into the LHI piping, thereby
alerting the operator.

The applicability of the second initiator type is dependent on the check valve test
procedure. Plants that test the interface check valv's when the system is depressurized are
subject to this initiator type. There is no assurance that both of the vaives remain closed on
subsequent repressurizations. A test-procedure that requires valve testing upon every
repressurization or use can eliminate the second initiator type froi 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 (0 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 separatios to minimize the environmental impact of RCS blowdown on the
second train.

* The existence of two isolatable LHI discharge headers to enable the use of the other
LHI loop, or the ability to use another systern for RCS makeup.



+ The capability of the LHI discharge MOV 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 t. 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 MOVs are postulated to rupture or the
downstream valve transfers open with a subsequent rupture of the upstream valve,

Based on & review of industry experience, thu*e have been several events that are
relevant to interfacing system LOCAs. The NRC is cut.ontly in the process of evaluating
the significance of these events. Inadvertent opening of the RHR suction line MOVs due to
human errors seems more important than assumed in previous PRAs.

For BWRs, the interface valves generally consist of one normally closed MOV and one
check valve. Sevaral 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 Transient Sequences
2.2.1 Loss of All Component or Closed Cooling Water (Sequence §)

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

One major contributor to the loss of CCW initiaior is a pipe rupture that drains the
system inventory before the break can be located and isclated. 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 feeGwater 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.




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 suppiy sufficient flow to the steam generators. This typically involves the failure
of two additional AFy (rains.' The major cause is system hardware failure including: pump
failure to start, and discharge line faults for beth the turbine and motor driven trains. A
secondary contributor i¢ 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 ised and
bleed is plant specific. Some PRAs assume 2 PORVs are required for success (Sequoyah,
NUREG/CR-4550). The Zion risk assessment concluded that « single PORV is sufficient for
success. For Sequoyah, this initiator by definition fails one valve and eliminates the feed and
bleed mode. Wolf Creek is similar to Sequoyah in that both PORVs are required.

223 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
onsite emergency AC power sources,

2.23.1 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 fails due to
common mode failures or because of random failures, in concert with the partial sysiem
unavailability due to AC power failures. The feed and bleed mode is not successful,
generaily because of svstem failures. Since secondary heat removal is not available, the
resultant boiloff of primary coolant leads to core damage.

The LOOP initiator i© one of the more common operating transients, comprising
approximately 21% of all precursors to poiential core damage. Although some of these
initiators are weather or 2rid 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 init'~*“rs were caused by station transformer faults.
The subsequent failure of one or more sources of emergency AC power, usually emergency
diesel generutors (EDGs) failing to start or run, is important because it disables a portica of
the Auxiliary Feedwater (AFW) system. The major contributor to this sequence is the failure

'In some plants with two DC busses, 1o meet electrical separation requirements, the turbine-driven pump is
supplied power from only one of the busses so that loss of that bus can fail both the turbine-driven pump and
the respective motor-driven pump.



of the AFW system 10 provide sufficient flow to the sieam generators, partially caused by
the failure of one or more (but not all) EDGs. The remainder of the system fails due to a
comt mation of unrelated faults, such as iocal failures (primarily valve related) of the AFV
turbiie steam admission line or the AFW pump discharge lines and local faults of the turbine
driven (TD) pump. Another contributor is TD pump unavailability due to maintenance
activities,

The major human error is plant specific. 1If the AFW system is normally configured so
that one pump is locked out, the failure to manually start this pump when needed becomes
critical.” The AFW systemn can also be subject to several common mode failures. All are
highly plant specific. One is undetocted Now divirsion, 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 1o main feedwater leakage through the AFW
pump discharge check valves which flashes to steam in the AFW 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 sc that a single suction valve closure
would disable the AFW ¢ mps 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 PORV 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 PORV s are required for success. PORV system failures can
be attributed to failure of a PORV 0 open on demand or prior closure of a PORV block
valve, given loss of \he EDG. The block valve requires AC power to reopen.

2232 Station Blackout 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 isclation of the diesel generator start relays due to a failure to
follow procedures,

2.2.3.2.1 Station Blackout with Failure of Decay Heat Removil (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 AFW
system subsequently fails 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 systerm failures can occar in both the long or
short term. Long term failures are attributable to station battery deplotion, 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.



the loss of instrumentation and control power. Short term failures are due (o 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 Creek, the larter
valves fail open

2.23.2.32 Station Blackout with RCP Seal LOCA (Sequence 9)

In this sequence, the loss of all AC power disables all primary system injection, as well
as reactor coolant pump (RCP) seal cooling. 4 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 EDG due to test or maintenance with the failure of the remaining ur
The loss of all AC power results in & 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

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

The loss of the power conversinoe sysiem (~#CS) (or a transient followed by a loss of
PCS) with the subsequent failure of the AFW sysiem 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 thai 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 malfunctions,
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 sysiem
unavailability is due to operator failures to mar sally start either a locked cut purnp 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 ‘o

maintenance activites or improper position ¢. 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 f2ed 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
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This sequence is initiuted by a transient from high power followed by an RPS failure to
automatically scram the reactor. The RPV has survived the initial pressure transient due to a
favorable moderator temperature coefficient. The attempts to manually screm are not
successful and emergency boration also fails.

The initiator is a transient such as a MSIV closure, partial loss of feedwater, fuedwater
flow increase or a loss of reactor coolant system (RCS) flow that results in a turbine trip and
PCS runback. The mismatch between cce power production and secondary loop power
removal results in RCS coolant loss through the POF'\ 5. Core uncovery and damag® occur
in forty minutes or less. The Salem plaat experienced a RPS suromatic scram function
failure that was caused by RPS breaker malfunctions, but mantal scram was successful.

The 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 initiute injection. System hardware faults have a
smaller contribution, The operator actions to initiate boric acid injection is dependent on
tystem design.

At Wolf Creek, two boric acid pumps are utilized discharging through a ommon,
normally closed high flow line to the charging pump suction header. Operator action is
required to start both and open the normally closed immediaie boration control valve (BG
HV-8104). This configuiation is more vulnerable to hardware filures related to the use of a
sizgle normally closed MOV and/or the system success crizzrion that requires bot: boric
acid pumps 1o operate. However, ut Wolf Creek, there is an siternate immediate boration
flow path through a nonnally closed manual valve (BG V-i77) which must be locally
operated in the Auxiiiary Building.

3. COMMON CAUSE FAILURES

Certain common cause failures, eithe. hardware or human related, appear as particularly
important to the risk of core damage from a review of the eleven representative accident
sequences. They are the following:

a) Loss of offsite power (LOOP).

b) Emergency Diesel Generators (EDGs) fail to start or continue to run.
¢) Component Cooling Water (CCW) pumps fail to continue running.
d) Failure of high cad injection (HHI) discharge valves to open.

¢) Failure of LHI ,umps to start or cortinue running.

4. IMPORTANT HUMAN ERRORS

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:



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

¢) Failure to manually start locked out AFW pump, either turbine or motor driven.

d) Failure of manual SCRAM given ATWS or failure to initiate and successtully
perforr* emergency boration.

¢) Faiiure to successfully isolate an interfacing LLOCA condition.

§. 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 inspection based on both
knowledge of any recent operating problems or technical specification outages, as well as on
the obviously tvoad or important effects of support systemns due to the loads served by the

particular sysinza,

Tabls
Zystems focluded for Wolf ©ogek

B

Cnsential Serv.c. Water
Safeguards <AL Power

¢ Peuwe

Component Ceetgr Water (CCW)
Reactor Protection Jvsiem

. High Head Injective < :{MI)/Safety Injection (SI)High Head Recirculation (HHR)'
Primary Pressure Refief System (FPRS)

Aunilinry Feedwater (AFW)

. Low Head Injection (LK1) Low Head Recirculation (LHR).

. Engineered Safety Features Actuation System

. Aefueh 1g Water Storage Tank (RWST)

. Power Couversion System (PCS)

. Eme . .ncy Boration/Chemical and Volume Control System (CVCS)

'"HHR includes room coolers for HHI pumps. HHI includes the Safety Injection Sysiem (SIS) at Wolf Creek.
“LHR includes the Residual Heat Removal System (RHRS).

R R

- — —
WA -

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 expiained in detail below.
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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 10 nsk might equal or
exceed that of the systems in the foilowing tables. Consequently, a balanced LNsj
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
saiety functions must be maintained

clion

e status of systems performing other essential

APPENDIX A
Table AX:1 -~ System Failure Modes

The introduction to this table provides a brief description of the system and the success
criteria to the extent these could be extracted from the sy stem de
information. (Note that these success criteria may be differe
success criteria contained in the FSAR

scriptions or other plant
nt from the more conservative

The entries in this table are the dowinant events (Component failures, operator erro s,
eic.) contributing to system failure, provided in rank order according to their risk
significance. Since most systems are 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 10 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 primarily because of the circ umstances 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 1o draw from experience
plant operating history, ASME Codes, NRC Bulletins and Information Notices, INPO
SOERs, vendor notices and similar sources (o 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

Normal and emergency operating procedures, check-off lists
tratning, el

Periodic surveillance activities. procedures and train‘ng

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

technical specifications

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 | and categorized as of high (H) medium (M) or low (L) importance. In nearly all




cases, Ibe importance categories are numerically based taking into account the event's
contribution 1o the eleven representative accident sequences.

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 used 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 licensue's system operuting
glzuncnm Valve numbers used are those identified in the licensee system checklists, or

..

Figure AX - Simplified System Diagram

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

APPENDIX B
Table Bl - Plant Onerations Inspection Guidance

This table is & collection of all of the risk sign‘“.cant operator actions listed in the
preceding system tables. It i¢ provided as a cross reference for use in observing operator
actions and training.

Tabie B2 -~ Surveillance and Calibration Inspection Guidance

This table is a coliection of all of the risk significant components listed in the preceding
system tables that are considered 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 significr ° “mponents listed in the preceding
system tables that are considered to be significantly «ced by maintenance activities. It
is provided as a cross reference (o assist the inspe. selocting risk important activities
for observation during inspections of the licensee’s m _ntenance program. Important factors
mnwmmmmamumnummamm
component or render it inoperable when it is returned to service.



APPENDIX C

Table C1 ~ Containment and Drywell Walkdown Table

Because they are normally inaccessible during operation, a separate walkdown chock;int
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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APPENDIX A

TABLES OF (1) IMPORTANCE BASIS AND FAILURE MODI
[IDENTIFICATION, AND (2) MODIFIED SYSTEM WALKDOWNS




WOLF CREEK
Table A.]1-] Importance Basis and Failure Mode Identification

ESSENTIAL SERVICE WATER SYSTEM (ESWS)

Mission Success Criteria

The Essential Service Water System (ESWS) cousists 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
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 normally submerged cooling pond, formed by providing a volume of
aprroximately 440 acre-feet behind a dam built in one finger of the Main ( ooling Lake

The ESW pumps draw water “rom the UHS at 4 maximum temperature of 90 degrees F and
& minimum temperture of 32 degrees F, and supply it for ceoling 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 Cooler:

Residual Heat Removal Pump Room Coolers
- Containment Spray Pump Room Coolers
Penetration Room Coolers

Fuel Pool Cooling Pump Room Coolers




~- Control Room Air Conditioning Condensers

— Class 'E Switchgear Air Conditioning Condensers

~ Instrument/Service Air Compressors and After-Coolers
- Auxiliary Feedwater System

— Spent Fuel Pool Cooling and Cleanup System

— Component Couvling Water System

Each train of the ESWS is interconnected with the Service Water System (SWS), Two
motor operated isolation valves are provided in each crosstie header where it connects 1o
the SWS. These valves are .ocated 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 (CKAOIA and CKAOIB) and associated after coolers.
The air compressors are automatically isolated on high flow (indicative of ieakage) or they
can be manually isolated.

Flow restrictive bypass lines are provided at the outlet of the Component Cooling
Water (CCW) heat exchangers. This provides a path for reduced flow during accident
conditions. Motor operated bypass valves aie Wso piovided 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 preesure than the cooled safety-related
cemponents. Therefore, if leakage occurs it will be into the syrtem being cooled or in the
rase of ESW piping and valves, into the floor drain system.

Avcident Importance 7 Inspection

Dominant Failure Modes Sequence Category Activities
1. Failure of eny of the following ESW valves which isolates 1.5 H SMTC

ESW fow to CCW heat exchangers

Normally closed MOV fails to Oper
CCW HX ERGOIA CCW HX EEGOIB

Inlet EF-HV-51 EF-HV.52
Outlet EF-HV-59 EF-HV.60
EF.-VO058 BF-VO90
Locked throttied return
bypass valve inadvertently closed

(Note: Bither Train A or B MOVs are normally closed, but not both.)
2. ESW Pump train A or B out for maintenance 1.5 M MT




Accident Importance Inspectio:
Dominsnt Fatlure Modes Seguwecce Category Activithes

ESW My ms PES Aot PEROIED Talls 10 star

ang rut i M
The ESW pumps are started by the diesel goneraior
sequencer upon either s Sefety lnjection or Loss of Of
Power Signal. Fatlure of the signal inputs can preven
pumps from awio starting when required. Fallure of
ESW pump pre-lube storage tanks to supply suffioies
witer above the il waler level 10 prevent the pump Line
shaft boarings from running dry during siar-u) C&n &lse
fail the ESWS pumps when required. The 43 galion tank '»
SiEe 18 Dased ON suppiying & minimum of & five-minule
supply of waler at six gpm, with no makeup from the
pump discharge line The tank s continucusly suppliod
whier by a connectior on the ESW pump discharge, dowr
stream of the discharge check valve and strainer, from the
SWS pumps. The tank provides waler 10 the lineshal
bearings and stuffing box continuously (provided the dis
Charge line is pressurized) even during periods when the
pumps are idle. When the ESW pump is running, Now it
the supply Hine fromn the tank reverses and discharges
through the overfiow

Locked throttied menus! velves V-245 and V-246, for
Trains A and B, respotively, mwe remein Open 1o supply
water 10 the anks

Pump dischmge MOV, check velve or header isolatior

valve falls 1o open or remain oper

Both ESW pump disc harge lines inCiude & vent line with @
normally open motor-oprreted valve, EF MV U7 for Trais
Aand EFHV.9K for Train B. The vent vaives remain open
for | 5 seconds after pump start, then sutomatically close
This is 10 vent the air in the pump column and discharge
piping 10 preven! water hammer. Inadvertent closure of
these valves when reguired can fall the ESWS

Each pump also contains & check valve in the discharge
ine prior to the self-cleanir # stramner, VYOOI for Train A

{

and VOO0& for Train B These check valves must oper
RIIOW !5“\ flow

Locked open manual valves on the ESW pump discharg
INES MUSL remain oper

Train A Train B
EFW Inlgt Upstream lsolation EFVIO4a EF N

EFW Inlet Downstream lsolation BF VID?7 EFPVIiie




Downinsnt Fellure Mooes

Inspection
Activities

Non essantial losd solation vaives fail w close

Following ¢ LOCA or loss of offsie power, the safety
reluiod sognals isolaie the SW3 supply and discharge from
the ESWE by closing the cross-tie line isolation vaives.
Two wolation MOVs are provided in each of the SWS
supply and discharge lines w e ESWS

Tralo A Tran B

Supply EF HV-2 EF HV.24
EF HV.25 EF HV.26

Return EF HV.39 EF HV 40
EF MV4l EF HV42

the normally closed MOVs, EF HV.17 for
Train A and BF HV.28 for Tran B must open 10 allow
W dischurge 1© the Ultimete Heat Sink. pass-
ing through & single locked open manual vaive i eaci
W Terin A wnd V117 in Train B

straines

Two waveling water screans, DEFOIA and DEFOIB, are
provided fur aach tain which filier the pump suction from
Iarge debris. Spray flow from the ESW header downstream
of the self cleaning suainers on the ESW pump discharge
side, 1 provided by xutomatic opening of & throttle valve
and MOV (EF HV.91, Train A and EF HV.92 Tran B),
upon ESW pump start

Smull impurities ani debris which may have washed
through the traveling screens are fillered out by the ESW
strainers, |FEFORA and |FEFO28.

Failure of either the soreens or stainers © function prop-
aly can cause loss of the ESWS.

1.5

SMTC

M
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Essential Service Water System (ESWS)

TATLE A.l:2 MODIFIED SYSTEM WALKDOWN

['w 1
| Desired | Actuai | Pow. Sup. Required | Actual
Description | ID No. | Loeation | Position | Position | Breaker # Location Position | Positon

3 'S
| Train A EF-VIOd !

Inlet
Upstream [scla-
uen

|
I

'ESW A lnlet |EF.V107
Do wnstream
[solation

DI BRSNS

ESW A w0 Ul | EF.V108
mate Hemt Sink
rleader lsolation

Traveling Water | EF.V003
,Scnm 1A

 Wash Isolation
i i
ESW Pump A | EF-V002

Discharge lsola-
tion

ESW Pump A | EF-V24$
Pre-Lube Stor-
age Tank 1A
Fill

(ESW Pump A | EF.V162
| Pre-Lube Sior-
(age Tank Drain

th| fk| T TH TH TH 11

[ i

iBSW Traveling | EF-V262 Closed*®
IWu- Screen Open |
A Warm Water |
Header Up- 1
stream lsolation i

*ln sccordance with STN GP-001, EF-V262 and EF-V264 may need (© be open 10 comply with seasonal requirements
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Essential Service Water System (ESWS)

TABLE A.1:2 MODIFIED SYSTEM WALKDOWN (Cont'd)

! Desired | Actual | Pow Sup. Required | Actual
Descripuon ID No. | Location | Position | Position | Breaker # Location Pesiiion | Position

ESW Traveling | EF-V264 Closed® | e
Waler Screen Open

1A Werm Water
Header [own.

|
!

&

-
!

ESW A 10 Air | EF.VdS
compressor/
Afercooler A

stream [solation |
|

|

Isolation |
4

Alr Compressor/ | EF.Vial
Allercooler A
ESW A Retum
Isolation

e s D

iy Tt

| et et e

Alr Compressor | EF.V346
'A Afercocier
(Check Valve \
EF.VO4b Down.
“stream Isolauon

Traim EF.V11)
$m4 Inlet

| Upst=um Lsola-
uon

i}

ESW B Inlet EF-V116
Downstresm
[solation

I
|

|
*in sccordance with STN GP.0C1, EF-V262 and EF. 264 may need to be open to comply with seasonal requiremenis
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Essent'a’ Service Water System (ESWS)

TABLE A.1-2 MODIFIED SYSTEM WALKDOWN (Cont'd)

Pow. Sup Required | Actual

Dy *mpuion ID No. | Location Breaker # Location Position | Position

ESW B w0 Uli- |EF.V11Y
mats Heat Sink
Header isolation

Traveling Water | EF- V006
Screen 1B Wash
Isolation

ESW Pump B | EF.VOOS
Discharge lsols-
tion

ESW Pump B | EF.V246
Pre-Lube Sior.
age Fill

| TH TH THE

[ ] ] e

ESW Pump B |EF.VI6)
Pre-Lube Stor- Closed
age Tank B Lso-
lation

ESW Traveling | EF.V263 Closed*
Waier Screen Open
\B Warm Water
Header Up-
stream lsolstion

ESW Traveling | EF.V26$ Clooot® | 1
Waier Screen Open E—— .
1B Warm Water |
Hoadsr Down.
stream [solation |

*In accordance with STN GP-001, EF-V263 and EF.V263 may need 10 be open to comply with seasonal requirements

A-7



WOLF CREEK GENERATING STATION
RiSK-BASED INSPECTIUN GUIDE

Essential Service Water System (ESWS)

TABLE A.1-2 MODIFIED SYSTEM WALKDOWN (Cont'd)
1
Desired | Actual | Pow. Swp Required | Actual

Description ID No. | Location | Pomition | Position | Breaker # Locauon Position | Poation
Compressor/ Open Jv——
Aftercocler B
Isolation
“ cml "'Vl“ m B e L |
ESW B Retum
Isolation
Alr Compressor | EF. V348 Looked | e
Check Valve
EF.V07%6 Down-
stream lsolauon
EF HV.23 NG Control Build- [ON | e s
ESW 0 WS (OIAGF!  |ing Train A
Lsolation '
EF V.28 NG Same ON [
ESW w SWS§ 02AMF1
Isolation
EF HV.41 NG Same " R e
ESW w SW§ 01AFR4
Isolation
EF HV-37 NG Same ON N
ESW w UHS O1AER]
[solation

wr:v-h-- e ,lw
BF HV.39 NG Same ON | ERA—
ESW w SWS 02AFR1 i
Lsolation .
|

Traveling Wate NG ESW ON S——
| Sereen Motor OSEBF211 | Pumphouse
' DFEFOLA Space Train A
Meater
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WOLF CREEK GEN 'RATING STATION
RISK:BASED INSPECTION GUIDE

Essential Service Water System (ESWS)

TABLE A.1:2 MODIFIED SYSTEM WALKDOWN (Count'd)

e T
|
| Desured Actuel | Pow. Sup. Required l Actual |
i Description | D No. | Location | Positon | Position | Breaser # Lovauen Posiiou | Posivon |
o 4
EF MY-91 NG Same ON TR
Sorean Wash 0SEDF2 {
Wawr Valve |
: —
BV HV.97 ESW NG Same ON IR
Punp Discharge 0SEDFY {
Late Al Dise i
charge Valve : |
.- e
DFEFOLA ESW NGOSEDF4 |ESW ON |__,.,__,..__
Traveling Water Pumphouse , |
Sareen Trein A [
| L |
‘mvn H NGOSEEF) | Same O 1,
BSW Suiner |
Backwash Trsh !
Vaive |
DFEFO2A NGOSEFFY | Same ON Sy S
BEW Self.
(leaning |
' Strniner
- d
ESWASW EF HIS: |Main Open prSiReD
!Cnu Conrect | 25 Conwrol ;
ivun (RLO19) |Room
Swich
‘ Lineup |
l‘ Train A | 1
BSWASW  (EF HIS. [Main  [Open [ !
|Cross Conneet |2 Control '
| Valve (RLO1®) |Reom ‘
! Swiuch |
Laneup
Tran A % ¥
Isolation® » Contro!  |Closed | |
(RLO1Y) | Room
Swich
Lineup
{ Train A |

*Valvas will be closed when warming waier i aligned 1o ESW Intake Bay AW SYS EA-120
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WOLF CREEK GENERATING STATION
RISK BASED INSPECTION GUINE

Essential Service Water Sysiem (ESWS)

TABLE A.1:2 MO™FIED SYITTEM WLKDOWN (Cont'd)

[ | ‘
Desired | Acgg) | Pov Sup Required | Actual |
Deseription ID Ne. | Location | Position | Positior, | Brea n # Lacation Position | Vosizon
'ESWA 10 SWS | EF MIS. [Mun Opery :
Isolaton® 4l Convol [Closed | ! ;
(RLO1Y) |Room |
Swich {
Lineup |
Tran A
WA . U“' n m' M“ Ch“ e e —— |
maie Hew Sink |37 Conurol
(RLO19) |Room ;
Swiich |
Laneup 7
Train A |
ESW Pump A |EF Same NOtW | I
HIS.
%A
ESW A Dis- EF Same s A PSR
charge lsolation | HIS 8% E
.‘ -——~
ESW Pump A |EF Same Open PR i
Discharge Air | HIS. 97 |
Release Valve i
ESW Screem | EF Seme Fast N |
Wash Spesd Se- | HIS.3 |
lector Swich -
ESW Traveling |EF Same Auto ———— i
Water Screen A | HIS.2
J
ESW Pump A |EF Same LT T I R——— {
H1S-55B ‘

*Valves will be closed when warming water is aligned w0 ESW Intake Bay AW SY§ EA-120
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Essential Service Water &

TABLE A.1-2 MODIFICD SYSTEM WALXKDOWN Cont'd

s e o e — o ——— > ——— D e g e A L e e —

et aay e
|

Drawred Actua

Desoriptin | D Ne Locston | Positon Position

B e
EXW Seilf EF Same Naorma
Clesning | HIS-19
S roante {

|

ESESEpR—— Va—
EF HV.24
ESW w SW

Isolaton

EF HV .42
ESW w SW

Isolstion

SF HY .
EswW o SW
Isolaton

Traveling Waet
Screen Mot
DFEFOLB Space |
Healer

EF HY .91

Screen Wae
Water Value

f} HV.§X

N R—. —
|
ESW Pump Dis- |

charge Line Alr |
Discharge Valve |

—— . A ———— e —————————— —




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Essential Service Water Svstem (ESWS)

‘ TABLE A.1-2 MODIFIED SYSTEM WALKDOWN (Cont'd)
R v -y o v - —— T e aepp—————————
} | Desired | Actual Pow. Sup 1 Required Actue
Description j [D Ne ! Location | Positon | Position | Breaker # Location 1 Position Posiut
N 4 4 | o A GG Sy
DFEFOIE ESW | ' NGOSEDF4 | ESW |ON
Traveling Waler ‘; , Pumphouse ;
Screen | Tram B |
.11 S—— " + - NPT FEEIIE, mmm———
EFPDV20 ESW | NGOSEEF?Y |Same ON
Stoainer Back ‘
v-aeh Trash 1
alve ‘
; . " Y — o W] ERSRVSSIEL NINSEaniny. NErmnae—r—. 1
i DFEF02B, FSW l ‘ NGOGEFF) | Same (0]
S if-Cleatiing ;
Struner ‘
| |
| | SN ISR TRSTERE P
ESWR/SW EF Main Open Thrles il {
Cross Connect |HIS-26 | Contre ‘ |
Valve (RLO19) |Room
Swilch
Lineup
Train B
Contol Room EF | Same 'Normal |
[solate Switch HS-26A |
for EF HY.26 |(NGO2a- |
| HF2 |
ESWR/SW EF | Same | Open L
Croas Connect | HIS-24
Yalve [ (RLO1S) |
S ,
ESWL o SWS |EF Same | Opety S —— g
- [solugon® HIS 42 Closed RPN |
- 98 ‘ S, | NP TSI ——
ESWB w SWS |EF | Same o T WeR—— I
Lsolation® HIS40 | | Closed | e
1
{
*Valvas will be ciosed when warmung water s aligned w0 ESW [niake Bay [AW SYS EA-12
-

nl



WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Essential Service Water System (ESWS)

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

' 4

1
1
| |
‘ Desired Actual Pow. Sup
Description | ID No Location | Position | Position Breaker # Locatior
|
L
1

. |
ESWB w Uli- |EF Same Closed
mate Heat Sink | HIS- 38

Control Room 2 Main Normal
Isolate Switch 3 Control
for EF HV.38 b Room

Swiwch

| Lineup

i Train B

ESW B Dis | Same
charge [solation |

ESW Pump B Same
| HIS - S6A

\
|
ESW B Screen |EF ESW
Wash | HIS 4 Pumphou
| s¢ Swich

Lineup

|
|

ESW Screen B | EF Same
Spray Valve H1S.-92

|

— +
ESW Pump B iEF Same
| HIS-56B

| Normal




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Essential Service Water System (ESWS)

TABLE A.1.2 MODIFIED SYSTEM WALKDOWN (Cont’d)

T "

Desired | Actual | Pow. Sup. Required | ~ Actual |

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

!

ESW Pump B |EF Same + T —— j

Discherge 20 | HIS-98 i

Release Vah» !

1

ESW B Screen |EF Same Fast a——— -
Wash Speed Se- | HS-4

lection Swiwch




WOLF CREEK GENERATING STATION
(ESWS)

TABLE A.1-2 (Cont'd)

REFERENCE DOCUMENTS

LD

Licensed Operntor Initial Truuning Lesson

40R900
Service Water System” 0 1407600 ) 12/25/87

“Essential Service Waiar Sysiem

0 ert et s a5 o A0 et Smefpotetm e S—

ot - s o . 4 St P A - 0 e

Drawings

i

SNUPPS Essential Service Water System’ M- 12EF0

s s e e e e e e+

2. SNUPPS Essential Service Water Sy, m M- 12ER02 ( 2N/

DI SR ———

S W —— SIS S

3. ENUPPS Service Water Sysiem” ! M-12EAD] ) <M
4. SNUPPS Service Wawer System’ M-12EAD /148"

e s et e e v

Procedures

S

‘e 12/ 10/89

. et & oo o o e e

‘Ess ntiel Service Water Valve Dreaker and Swikch Lineup

s S . e . S ——

e e e o e AT 0 % - 0

e et T A, e A 20 A e A e

. e e i 1 a—— ———— ¢ .+

o et S o e 2 e 4 o et et e

et e i 8 e P 2 e € 4 B P e P A e i 4

— 4 e g s S St St oo o PSS WS

ot o ¢ 5 8 S < . 4 e R A |

- o e 1 o A . T VA 48

P e e e e e e

< o S ——— 1 e e v o

NSEUUS IS ——— SRS




91-V

COOCLING
ULTIMATE ESWS

HEAT SINK

CCWS - Component Cooling ‘Water System
ESWS « Essential Service Water System
SWS = Sarvice Water System

Figure A.1-1. "Wolf Creek Cooling Water Systems Functional Diagram”™
(Source SAIC 88/1996, Figure 3.1)
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System Train A Showing

"Wolf Creek Essentiar Service Water

Al-2

Figure

Cemponent Locations”

SAIC 8871996, Figure 3.8-2)

{Source
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WOLF CREEK GENERATING STATION

Table A.2-1. lmportance Basis and Failure Mode Ildentification

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 ascociated 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.

Accident Importance Inspection
Dominant Failure Modes Sequence Category Activities
|. Failure of EDGs DGNEO!, DGNEO2 to start & run fol- 789 H OSM,C
lowing loss of offsite power.
2. EDGs unavailable due to test or maintenance. For two 789 H M
diesels, this unavailability should be relatively important.
1. Failure to restore AC power after station blackout with £9 H 0
concurrent RCP seal LOCA. (Refer to Emergency Proce-
dure EMG CS-0%z "Loss of All AC Power with Si
Required.”)
4. Loss of vital AC bus. (Refer to Off-Normal Procedure 10 H M,S5.C
OFN 00-021, "Loss of Vital 120 VAC Instrument Bus", or
OFN 00-027, "Loss of Vital 480 VAC Bus NGO1, NGO2,
NGO3 and NGO4 *)*
5. lmproper EDG post maintenance vaive or breaker lineup. 78,9 M OM
BSW valves V052, V053, V079, VO8O
6. Coolm! water valves for EDG fail closed. 7829 L SMC

*Vital AC is critical support to operz*ion of turb‘ne driven AF'Y pump for auto actuation and sieam control valve.
See Table A.10-1.



Accident lmporinnce lospection
Dominant Failure Modes Sequence Category Activities

7. Fsilure of EDG output breaker to close, 7489 L SMC

DGNEO1, Breaker 152NBO11)
DGNEOZ, Breaker 152NBO21

8. Failure to transfer 10 reserve source of AC power and 789 L S.M
failure of EDG start signal.

9. Failure of Inverter® 67,10 L MSC

Inverter No. |1, Breaker No. 111
Inverter No. 13, Breaker No, 311
Inverter No. 12, Breaker No. 211
Inverter No. |4, Bresker No. 411

*Vital AC is eritical support 10 operation of turbine driven AFW pump for auto actuation and steam control valve.
See Table A.10-1.
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE
Safeguards (AC) Power System
TABLE A22 MODIFIED SYSTEM WALKDOWN
R — 5 e S SR P s L
! |
: | Desired | Actual Pow. Sup I " Ry juired Actual

Description ID Neo Location | Position | Position Breaker # | Location ‘ Position Position
TSRS SH SIS, RN WL URTAN) MRS, SIS, SRS, W—Ir—
|ESW A 10 EF Locked e b |
| Diesel Genera- | V272 | Open PN |
[tor 1A Coolers | | ‘ ;
{and IE Swgr. | | | j |
Condenser SA | | ' ' ‘
Isolation i | ‘% '
'r # ---—~v~—-~————~--——+*-‘-—-———-—Tu———--—«»--—o——«---—--—~--——-$--»-< NS W—. 4
[ESW 1o Diesel |EF- j Locked | }
|Gener-tor 1A |V0S2 | |Open | e ‘ ‘
‘,Coolen isola- | ‘ | ‘
{ tion i | ‘ i
L | | ] ] | e —e
[[')nesel Genera- iCF- | | Locked | o i ;
{tor 1A Coolers V033 | Throttled | . i
IES\\ A Retumn | | 40% {
Isolation | % | Open :
- - —+ - + t e e e
{Diesel Genera- |EF | TR | eamamisais i .
{tor 1A Coolers 1V273 | Open eI '
land |E Swgr i
| AJC Condenser |
|SA ESW Re- | |
turn [solation
ESW B 1o | EF L.ocked SESE.
| Diesel Genera- | V274 Open SRl SRS
{tor |3 Coolers
and |E Swgr
A/C Condenser
5B lsolation ‘
| + : 4 ol STREENNRTE IS SNSRI MRS
ESW B 10 | EF LOtked | e
Diesel Genera- | V079 | Open ) A
ltor B Coolers
Isolation
P . et ———— s e ———n. . Sy ——————e < —— o 5 e e et . S e e et s s —— -
| Diesel Geners- |EF T (———
{tor B Coolers ]H)B(\ | Throttied

’ ———— e ——

ESW Retumm | ‘ | 30% g | }
| lsolation | ‘ {Open |




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Safeguards (AC) Power System

TABLE A2-2 MODIFIED SYSTEM WALKDOWN (Cont'd)

Description

ID No.

Locatior

Desired
Position

Actual
Position

Pow. Sup.
Breaker #

Location

Required
Position

Actual
Position

Diesel Genera-
tor 1B Coolers
and [E Swgr.

Condenser 5B

ESW B Return
Isolation

EF-
v2?

Locked
Open

ESW A
Penetration
Room Coolers
15A Isolation

EF-.
Y04

Locked

Penctratic
P sun Cooler
15A ESW A
Return Isola-
tion

EF-
Vo4

Locked

ESW B w0
Peniciration
Room Cooler
15B lsolation

EF-
Vo8

Locked
Open

Penetration
Room Cooler
15B ESW B
Return 1sola-
tion

EF-
Vo84

Open

Diesel Genera-
tor 1A Output
Breaker

152NBO111

Open

Diesel Genera-
tor 1B Output
Breaker

152NBO211

Open

l

NOTE: Blecirical 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 System)

TABLE A.2-2 (Cunt'd)

REFERENCE DOCUMENTS

TITLE LD. NO. REV DATE
WCGS "Licensed Operator Training Document
!, "AC Electrical Distribution” LO 1506208 000 02/10/88
Procedures
1. WCGS "Essential Service Water Valve, Breaker and CKL EF-120 12 02/10/89
Switeh Lineup”
2. WCGS "Diesel Genermtor NEO. and NEO2 Valve Checklist” CKL KJ-121 6 08/23/87
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Table A 3-1.

WOLF CREEK GENERATING STATION

Importance Basis and Failure Mode Identification

DC POWER SYSTEM

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
inverters (uninterruptible power supplies).

Accident lmportance Inspection
Dominsnt Fallure Modes Sequence Category Activities
1. Loss of 125V DC bus 6 H GEMTC
Train A
BUS NKO1 BUS NKO3
Switches 89NKO0101 BONKO0301
89NKO0102 $ONK0302
Train B
BUS NK02 BUS NKOM4
Swiches #9NKO0201 BONK 0401
RONK0202 RONK 0402
2. Failure of on line charger and failure of spuv o erargize on 6 M SMT.C
demand
Train A
Charger NK21 Charger NK23
Breakers S2NGO103 SINGO3D3
Swiches 89NKO0102 RONK0302
Train B
Charger NK22 Chavger NK24
Breakers S2NGO203 SANGO403
Swiches BINK0102 RONK0302

A-25



Accident Importance
Sequence Category

Dominant Fallure Modes

Inspection
Activities

Operstional test or maintenance error resulting

a) deenergizing or cascading of DM
power supplies
failwre to properly resiore baticnes o
charger sfler mauntenance

Refer w0 Operating Procedure SYS NX-131 "Energization of
125V DC (Class [E) System (NKO1, NKO02, NKO3, NK0O4)"

Train A
Battery NX11 Batery NK13
Charger NK21 Charger NK23
Trale B
Battery NK12 Battery NK14
Charger NK22 Charger NK24
Fallure of Baneries
P atiery NK1l, NK13
NK12, NK14

Batery failure typically occurs during extended station black
out scenarcs where AC power is lost for several hours. Refer
w Emergency Procedure EMG C.0 "Loss of All AC Power
fur load shedding instrucuons

Loss of batisry room ventilation

As in battery failure, loss of batlery room ventilation is
typically a long term failure ocouring during extended staton

blackout scenarios. It can cause two types of (aults

3. Hydrogen building with risk of explo
sion, and

Temperature increase with nsk of bst
ety charge output failure

OM




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

DC Power System

TABLE A3-2 MODIFIED SYSTEM WALKDOWN

| |
Desired | Actual Pow. Sup. Required = Actual
Description ID No. | Location | Position | Position | Breaker # Location Position | Position |
|
Bus NKOI Bat- |BINK Clootl | 1 @
tery NK11 Ow- | 0101 |
put Swich ‘
Bus NKOI Bat- |89NK Dl | asnnns ,
tery Charger 0102 .
NK21 Ouput !
Switch l
Bus NKOD Bai- | BONK Closed | |
wery NK13 Out. | 0301 !
put Switch 1
!
Bus NKO3 Bat- |89NK o ] A |
NK23 Ouput :
Switch ,
Bus NKO2 Bat- |89NK CI | cnasemimmpons:
tery NK12 Out- | 0201
put Switch
Bus NK02 Rat. |B9NK Clontd | e
tery Charger 0202
NK28 Oumput
Breaker
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

DC Power System

TABLE A32 MODIFIED SYSTEM WALKDOWN (Cont'd)

- - - - it
| { \
| | Desired Actusl | Pow. Sup i | Required Actual
Description | [D No. | Location | Position | Position | Breaker # ; Location “ Position Posiuor
| | ! { |
| seie d + o )
Bus NKO4 Bat- | 8ONK ‘ Closed = I ‘ |
tary NK14 Out- | 0401 ' ; | ‘
put Swinh ‘ ‘ ‘ | ‘ !
| |
| | | | |
Bus NKO4 Bat _(SQNK | [ Pe———— j
ery Charger K02 j | i
NK24 Outpt : ? | | i "
Switch |
480V Bus SANG { Closed PRGN ‘ +
NGO! Input 0103 ‘ ‘ , ‘,
Breaker 1o Bat- '
ery Charger l 1 f ‘
NK21 | ! | |
480V Bus $ING Closed | |
NGO3 Input 0303 |
Breaker w0 Bat ;
tery Charger ’ :
NK23 | | | | T
480V Bus T?ZNG Closed iR i
NGO2 Input |«:x:m l
Breaker to Bat- I |
tary Charger | |
NK22 j |
4 i 4 ol & 0
480V Bus ]5:N<‘3 - R PSR ‘
NGO04 [nput | 0403

Breaker 0 Bat
tery Charger
NK 24

e O




WOLF CREEK GENERATING STATION
DC Power System

TABLE A.3-2 (Cont'd)

REFERENCE DOCUMENTS

TITLE ; 1.D. NO | DATE

WCGS Licensed Operator Training Document
“DC and Instrument Power Syswems” | LC 1506300 003/88

— P LG SR TR
—y

Drawings
*Class [E 125V DC Sysiem Meter & Relay Diagram” | E-OINKOL(Q)
2. "Class [E 125V DC Systern Meter & Relay Disgram” | E-0INKO2(Q)
j "Low Voltage System Class [E 480V Single Line | E-[INGO1(Q)
Meter & Relay Diagram”
“Low Voliage System Class [E 480V Single Line | E-TINGO2(Q)
Meter & Relay Disgram” [
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WOLF CREEK GENERATING STATION

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

COMPONENT COOLING WATER SYSTEM

Mission Success Criteria

The component cooling water (CC™V) 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 engineerad 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 2ssential trains of the CCW system provide cooling for the following components

S1 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
Pesitive displacement charging pump
Seal water heat exchanger

Reactor coolant pumps

Automatic control of certain CCW system components is provided. The automatic
actions «nd 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
in the same train

CCW pump startup and isolation of the non-essential loop based on & safet)
injection signal

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




- Non-essential loop isolation valve closure bas. . on a high containment isolation
signal.

— lsolation 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 signel. 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
Dominaat Failure Modes Sequence Category Activities
1. Pumps fail to start & run 1.5 H SMTC

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

Train A Train B
PEGOLA PEGOIB
PEGCIC PEGOID

2. Local fault of heat exchanger vilves that isolaie or se-
verely restrict CCW flow

Train A Train B
Heat Exchanger EEGOIA EEGOIB
Locked open manual valves
CCW
Inlet VO19 Vo4d
Outlet V035 V060

3. CCW pumps out for maintenance
(PEGO1A and PEGOIC)
PEGOIB ana PEGOID

4. Local fault of CCW pump suction and discharge vaives
restricting CCW flow

A-32



Acciden: Importance Inspection
Dominant Failure Modes Sequence Category Activities
Train A Trm B

Pump suction valves
(Locked open manual valves)
(Normally open MOVS)

Pump discharge valves

Suction check vaives
Discharge check valves

V132 (Pump PEGOIA)
V135 (Pump PEGOIC)
HV1S (Common)

VOO4 (Pump PEGO1A)
VOO§ (Pump PEGOIC)
V130 (Common)

V005 (Pump PEGOIA)
Y007 (Pump PEGOIC)

5. Local fault of manual valves restricting fiow to ECCS

pump coolers
Train A
Locked open, manual valves:
Safety Injection pump oil cooier: V040
RHR pump seal cooler: V42
Centrifugal charging pump oil cooler: V039
Inlet keader valve for all of the above components V043

Vi38 (Pump PEGO1IB)
Vid4l (Pump PEGOID)
HV16 (Common)

Y013 (Pump PECOIB)
V017 {(Pump PEGOID)

V131 (Common)
Y012 (Pump PEGO1B)
¥016 (Pump PEGOID)

Train B

Y065
Vo067
V064
V063
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Component Cooling Water System (CCWS)
TRAIN A

TABLE A42 MODIFIED SYSTEM WALKDOWN

Desired | Actual | Pow. Sup. Required | Actual

Description ID No. | Location | Position | Position | Breaker # Location Position | Position
CCW Pump A BG |[CCWA Locked
Suction Isola- vVia Open
tion Valve
CCW Pump A EG |CCWA Locked
Discharge I[so- Voo4 Open
lation Vaive
CCW Pump C B |CCWA Locked
Suction [sola- V135 Open
tion Valve
CCW Pump C EG [CCWA Locked
Discharge Iso- V008 Open
lation Valve
CCW Heat Ex- EG |CCWA Locked
changer A Iniet; V019 Open
Isoiation Valve
CCW Heat Ex- EG |CCWA Locked
changer A Cut-| V035 Ogpen
let Isolation
Valve
CCW Heat Ex- EGC |[CCWA Open
changer A V205
Temp Bypass
Upstream [sola-
|tion Valve
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECT!ON GUIDE

Component Cooling Water System (CCWS)
TRAIN A

TABLE A4.2 MODIFIED SYSTEM WALKDOWN (Coat'd)

|
Desired Actual | Pow, Sup. Required | Actual
Description {D No. | Location Position Position | Breaker # | Location Position | Position
i
CCW Heat Ex- | BG |CCWA  |Open |
changer A V206
Temp Bypass
Downstream
Isolation Valve |
CCW Heat Ex- EF [CCWA Locked/
changer A VOs8 Throttled
ESW Return
Bypass
CCW 10 Fuel EG |FPHXA |Locked/
Pool Cooling V200 Throttied/
Isolation HX A Open ;
6.25 turns |
R |
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Component Cooling Water System (CCWS)
TRAIN B

TABLE A42 MODIFIED SYSTEM WALKDOWN

1

Desired Actual | Pow. Sup. Required | Actual
Description (D No. | Location | Position Position | Breaker # | Location | Position | Position
COW Puap B BG (CCWB Locked
Soction wols- V138 Open
ion Valve ‘ |
CCW Pump B EGC [CCWB Locked
Discharge Iso- vOoia Open
lation Valve
CCW Pump D EG |CCWB Locked
Suction lsola- Vidl Open
tion Valve
CCW Pump D BG [CCWB Locked
Discharge iso- vo17 Open
lation Valve
-

CCW Heat Ex- BEG [CCWB Locked
changer B Inlet| V044 Open
Isolation Valve
CCW Heat Ex- EG |CCWH Locked ‘
changer B Out- | VO06( Open
let lsolation
Valve

|
CCW Heat Ex- | EC |CCWB |Open ‘
changer B vt
Temp Bypass
Upstream lsola- ! |
tion Valve 1 |
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TABLE A4-2 MODIFIED SYSTEM WALKPOWN (Cont'd)

WOLF CREEK GENEKATING STATION
RISK-BASED INSPECTION GUIDE

Component Cooling Water Systern (CCWS)

TRAIN B

Desired Astual | Pow. Sup, Reguired | Actual
Description ID No. | Location | Position | Position | Breakur # | Location | Pesition | Position
CCW Heat Ex- BG |CCWB Open
changer B V208
Temp Bypass
Downstresm
lsolation Valve
CCW Heat Ex- EF |CCWB Open
change: B V060
BSW Return
Bypass
CCW 1o Fuel BG |FPHXB | Locked/
Pool Cooling V201 Throttied
HX 1B lsols- Open
tion 16‘13 o

A-37




WOLF CREEK GENERATING STATION 't
RISK.BASED INSPECTION GUIDE

: Component Cooling Water System (CCWS)
\
TABLE A4-2 MODIFIED SYSTEM WALKDOWN (Cont'd)
‘ . : . - S PR e . . v
| { .
¥ | : 3 Desired Actual Pow. Sup ‘ Required Actual 3 4
| Description | ID No. | Location | Position Position | Brsaker # | Location Position | Position
4[ e ] 4 T e T ST )
1 iCC\N Pumps | EF |[Auwx | Lorked - ——— ;
) A&C Room | V056 |Bldg | Open AT |
; |Cooler | Ventila: |
{SGLIIA ESW | |t n ESW | | ‘ ;
3oL (falet Jso'ation | iTrum A ‘. it
N\ ! ; - T e w——— —---'-"‘-‘—---W-'>'—'~—'~“~---r-v--v——-«"—-‘ ———t &\
5 {CCW Pumps | EF | | Loeked TRy |
30 |A&C Room | V037 | | Open s ‘ '
| Cooler ‘ | li l D
Nodt |SGLIIA ESW } , 5 :
y | Qutlet Isnlation | | 1
. ey # ,+ -1
hey CCW ZJump i GL | | Locked S Dhiiatas 1‘ b
e {Room Cooier vVoil | { Throttled e b o i | o
\ 3 |11A ESW Re- | | ‘ .
‘ tum Isolation l A
y b ) N———— .- 0" [ERSETSEITTS——, W— s " CESS————
|CCW HXIA EF ESW Locked CERESTnIS
\ \ |ESW A Retern | V038 |Train A Throttied o L Al '
3 |HV-59 Bypass
. { Isolation
+ . - - fa e ce—— - S—
'ESW 1o CCW | EG | Locked i
3 Pumps Train A V182 Throttled | e
; 'solation
* .
o —- . _—
i ]
’
-
%D
»
\' Y
Foie g A
\-38 )
! 4




WOLF CREEK GENEKATING STATION

RISK-BASED INSPECTION GUIDY

Component Cooling Water Svatem (CCWS)

TABLE A42 MODIFIED SYSTEM WALKDOWN (Cont'd)

TR oM | R R B | e :
| | Desired ' Actual Pow. Sup. | | Required Actuai )
Description D No l Lecation | Position | Position | Breaker # | Le cation | Position Position
, N
r-—-u----—-—-—--—-l’..—m % . ’Y e o m—— - Gt e .u_--.u---.u.rn-.mm S— —--..».-..L- e e o s § & e 4 b e ‘
A {CCW Pumps | OF (ESW Lo | s | ‘ 5
LY {AR&D Room : V088 :‘Tmn B |Open p—— ! ’
\ ;f’umet | ‘\ 3 ‘ '
|SGLIIB BSW | | | | .i '
: | Inket Isolation | | | ‘ 1 |
| vt 1 ey p 4 - -~ B e S ]
g |CCW Pumps | EF ESW WL.\ckea PR ‘ T
1 |B&D Roowm vOs® |Train B |Open | | l
| Cooler I } | ’ 1 {
ism 1B BSW | ’ ; ; |
W Outlet Isolation | \ | ' i |
L"" -+ ' - e + L —-L B ]
|CCW Pump | GL  |BSW  |Locked | ? i 3
ik(wm Coaler | VO2I fT‘rixn v |Troted | oo | |
L [11B ESW Re- | l ’ '
2 |tumn Isolation } L ‘ J |
b - # — v e < e o ————— . 4 S ———— o ———— ..‘L... — - cv———
|CCW HX1B | EF |ESW | Locked | e .
|ESW B Retnmn V090 |Train B | Throtled | ‘ '
{HV-60 Bypass | f
| sotation ‘ | { :
- f { W A vt dol i
\ {BESW 10 CCW | BG |ESW 7 R l ,

{Pumps Train B | Throttled | e

Vi3S [Train B
lzolation | |

\ | , |
( AR R S R R ‘ | ML




TABLE A42 MODMFIED SYSTEM WALKDOWN (Cont'd)

RISK-BASED INSPECTION GUIDE

(5]
A
RSO T— - —
Destred
Descripiie I No Location | Position
—_— " - — Sppra——— -
ESW A w0 EF HIS: | Main Upeny
CCW HX &* Sl Control Closed
Room
Swich
Line-up |
Train A |
> ESW A Retumn |EF HIS- | Same | Open
from CCW HX 56 Closed
A®
HDVSREPPIes. W TIEIEIIITIR TR\
BF HV.5I
ESW Supply to
CCW HX A
Isolation
EF HV.50
ESW from
CCW HX A
Isolation

L
»
-

*For NORMAL

the Roturn Bypass. Either

HIS§ #

Actual
Position

—t

v

Pow

Sep

Brenker

-+

W ouid be

conditions only one CCW HX is in operation with
EF HIS-59 or BF

OPEN

NGUOMCMF)

NGOICHF?

F 1

Troa A
Same
other Tralr

LOoCation

Auriliary
Bul'ding

WOLF CREEK GENERATING STATION

Corsponent Cooling Water System (CCWS

HX

Regu.red

A\ requced

throug!




[:.“‘\ B u
CCW HX b*

| w ks
ESW B Return | §
fre COCW HX

{

-~ - b
EF MV.52

BESW Supply 10
CCW HX B
Isolation

b e sensems e +
EF HV.80

ESW from

CCW HX B
Lwlator

Mttoe 000 a00 0t 0t mom— e o —

*For NORMAL

the Roturn Bypass

Npp—

Y VT———

»
WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE
Component Cooling Water System (CCWS)

TA: Adl MODIFIED SYSTEM WALKDOWN (Cont'd)
Desired mnotual Pow. Suj

D Mo Locatior Positien | Position Breaker ¥ Locatior
. s - + b + + +
EF HIS. | Muin Closed
L ¥ Control CUpen
Room
Switch
Line-up
Train
“ - 'Y v + $ ’
F HIS: | Sume Closad
60 Of
A= -+~ + e ~ + +
NOOAUNY AUxiiary
Building
Train B
* + “ -+ + +
NOOACHFD | Same

conditions
Elner EY

Onty

HiS

50

or EF

HIS60 should be

OPEN

'\'(\“-t't;.‘
Positing

ON

ON

one CCW HX is in operstion with the other Train HX on reduced flow throug!




WOLF CREEK GENERATING STATION
CCWS

TABLE A.42) (Cont'd)

L — -
TITLE LD RO
T Y T e I T L D T R D T T T T U M R S S R R K T S T I S AT IR N TR W L T LRI I s ey
License. Operstor Initia: Training Lesson
Component Cooling ‘A.Mc{ \\\lru; | 0 1 aD0ORX
. Drawings
SNUPPS "PRID . Component Cooling Water System M- 12EG
. SNUPPS "PRID - € umpuurnr! Cooling W xlrv’ ‘»s-}ru M .['” )
SNUPPS "PRID . Compo ent Cooling Water System M-02EGO3
A S R0l Ap'“, '.” . .

Component Cooling Waier oysiem Valve, Swilch

and Breaker Linep

REFERENCE DOCUMENTS
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WOLF CREEK GENERATING STATION

Table A.5-1. Importance Basis and Failure Mode Identification

REACTOK PROTECTION SYSTEM (RPS)

Mission Success 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). The system acts to limit the consequences of Condition II events (faulis of
moderate frequency, such as a loss of feedwater) by, at most, a shutdown of the reactor and
turbine, with the plant capable of retuming to operation afier 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 i.ake up the feactor Protection System.
a. Process Instrumentation and Control System

b. Nuclear Instrumentation System

. Solid-State Logic Protection Syster.

o

d. Reactor Trip Switchgear
¢. Manual Actuation Circuit

The RPS contains sensors which, when connected with analog circuitry consisting of
two tv 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 automaticaily open the reactor
trip breakers.

Each of the two trains, A and B, is capable of opening a separate and independent
reactor trip breaker, RTA and RTB, respectively and a bypass breaker, BYB and BY A,
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, &
DC undervoltage coil on each reactor trip breaker holds a trip plunger out against its spring,
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 th
breaker. When either of the trip breakers opens, power is interrupted to the rod drive power
supply, and the control rods fall, by gravity, into the core. The rods cannot be withdrawn
until the trip breakers are manually reset. The trip breakers cannot be -eset until the
abnormal condition which initiated the trip is corrected. Bypass breakers BYA anu RYB are
provided to permit testing of the trip breakers.
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An Auto Shunt Trip modification has been implemented that provides trip signals to the
shunt trip coils upon receipt of an automatic trip signal to the UV coils. The bypass breaker
shuat trip coils will not receive an automatic trip signal

(he RPS provides for manual initiation of a reactor trip by the operator, and automat
cally initiates & reactor trip for various conditions, The reactor trip system also initaies a
turbine trip signal whenever a reactor trip is initiated. This 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 lnspection
Dominant Fuilure Modes Sequence Category Activities

Instrument fallure due 10 calibration/maintenance error, or i H S M.
random failure which inhibits initiation of resctor trip
Sl‘hll

Reactor trip breaker, S3/RTA or SI/RTB, or trip bypass
breaker, S2/BYA or S2/BYB, fails w0 open

Operator fallure to manuslly scram reactor following
ATWS

The WCGS UFSAR states that, pending implementation
of equipment from sensor output to the final sctuation
device that is diverse from the reactor trip sysiem which
will sutomatically initiste the Auxiliary Feedwater Sys

tem and » turbine trip under conditions indicative of an
ATWS

Emergency procedures Lave been developed 1o train operators 1) recognize ATWS
’

events, including
considerstion of seram indicators, rod position indicators, flux monitors

pressurizer level and pressure
indicators, pressurizer relief valve and safety indicators, and any other alarms annuncisted in the contro

room, with emphasis on slarms not processed through the elect ical portion of the resclor scram sysiem

Operators have been trained to take actions in the event of an ATWS, including consideration of manually
soramming the reactor by using the manual scram buiten, prompt actuation of the suxiliary feedwaler sysiem
10 ensure Jelivery 10 the full capacity of this system, and initietion of turbiane trip. The operstors have also

been trained 1o initinte borating by actuating safety-injection systems 10 bring the facility to & sale-shutdowr
condition




WOLF CREEK GFNEKATING STATION
RISK-BASED I' SPECTION GUIDE

Reacior Protecti 1 System (RPS)

TABLE A5 MODIFIED VSTEM WALKDOWN

The Reactor Protection System is a normally energized syctem whose operability must be
assured by extensive surveillance testing. Observation of the conduct of this testing will
provide the inspector with direct input regarding the safety function capability of the svstem.
System walkdown during normal power operation will reveal little regarding the safety
function status. However, the following may be checked:

COMPONENT

REQUIRED STATUS

ACTUAL STATUS

» W

L

. Reactor Trip Breakers

. Reactor Trip Bypass Breakers

. Annuncistor Panel ~ RPS
. RPS Trip Status Panel

. RPS Permissive and Bypass Stntue Panel
. Process Instrument Bistables Mode Switoncs

RTA Closed

RTH Closed

BYA Open

BYB Open

No windows illuminated

No bypass lights iHluminated:
P.7, PB, P10, intermediate
runge hi flux, low power range
hi flux permissive Lights (Humi
nated

No lights illeminsted

No RPS channel in test lights
Huminated
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WOLF CREEK GENERATING STATION

Resctor Protection System (RPS)

TABLE AS2

REFERENCE DOCUMENTS

v

REV

TITLE 1LD. NO. DATE
| WCGS Updated Safety Anslysis Report Section Issue 89-05 1989
7.2 "Reactor Trip Symem”, Section (5.8 “Anticipsted
Transients Without Scram”
1. WCGS Licensed Operator Training Document LO 1301200 000 03/14/88

“Reactor Protoction System”

A-49



WOLF CREEK GENERATING STATION
Table A.6-1. Importance Basis and Failure Mode ldentificatior

HIGH HEAD INJECTION/SAFETY INJECTIONHIGH HEAD
RECIRCULATION

Mission Success Criteria

The high head and safety injection systems (HHLI/SI) provide core cooling and negative
reactivity addition to the primary systems following small loss of coolant accidents (LOCAS
where reactor coolant system (RCS) pressure does not reduce sufficiently
from the low pressure injection system. The high head certrifugal chancing pumps and the
intermediate S! pumps provide injection flow up to the shutoff head of the charging pumps
(2500 psig). These charging and S1 pun.ps take suction from the refueling water storage tank
(RWST); the normal suction path from the volur- control tank to the charging pumps
automatically isolated based on & high b mitiation signal

o permit flow

Major valves in the HHJ flow pat « ade lockea open manual valves, check
and motor operated valves that are normally closed and open automatically based on
injection signal. In the safety injection flow path, normally open, motor-operate
located in the RWST suction line

¥ .!l\f‘
b satety

VL. VOS A

During the recirculation mode of operation, the rosidual heat removal (RHR) pump:
supply provide cooled, recirculated water to the SI pumps for injection to the RCS
automatic switchover to the containment sump for suction to the RHR pumps occurs as

water level is the RWST is reduced to approximately 36%. This level signal, combined

an active S1 signal, causes the two, normally closed, containment sump o RHR pum
suction MOVs to open. When these MOVs reach the full open pos
signals the MOVs in the RWST to RHR pump suction line to close. Thus, the
sump provides the i...g term source of water to the RHR pump:. Manual
during this sequence include initiation of CCW flow to the RHR heat exchangers to proy
cooling for the recirculated flow

bon, a hmit swil
mtainment
actions required

W

Mission success for the HHI and SI systems is provided by the operauon of

centrigugai charging, safety injection and residual heat removal pumps
injection and recirculation phases of operation




Accident Importance laspection
Domiosnt Failure Modes Sequence Category Activities

1. Pailure 1o switeh from RWST 10 the containment sump for | H 0
the low pressure recirculation system. Automatic switch-
over is provided based on low RWST level MOV BJ HV
BB A/B open and BN HV BB12 A/B close. Opersior
sction s req. ired for initiation of CCW flow 1o the RHR
hekl exchangers, MOV BG HVY 1017102 must be npened
from the Contral Room

2. Fallure of HHI discharpe valves 1o open, including com- 1 H S§MTC
mon cause fullures (Includes check valves)
MOV EM HV-BROIA (BIT Inlet)
EM HV-8803B (BIT lnlet)
EM HV.BEITA
EM HV B8R
EM HV 8801 A (BIT Outlet)
EM HV-8R01B (BIT Outlet)

Valves EM HY K837 A/B ure modulating solenoid velves
that can be used as an alternate charging path

Check Vaives: BB VL. §A
BB V. 89«8B
BB V-8948C
BB V89480
EM HV.B4B1A
EM HV. 84k 1B

3. Pailure of HPR suction velves 10 open, including common 1 M SMTC
cause failure

MOVs: B HV B811A
El HV R811B

(Normally ¢losed, containment sump 0 RHR pump suc-
tion valves)

4. Failure of pump return line (miniflow) valve 10 open fails | M SMTC
opersting pump

Centrifugal Charging Pumps:  HY 8810
HV B811

Safety Injection Pumps: HV BBI4A
HV.E§14B

5. Electrical tuilures (power cable/breaker) disable HHR I M M
pumep room coolers
Cireult Bresker
Train A Train 8
$1 Pump Room Cooler SINGOIABF) SINGO2ACTF)
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Accident lmporiance Inspection
Dominant Fallure Modes Scquence Category Activities

6. Fuilure of Sorvice Water Sysiem valve to open or remain ] M SMT
open di ibles HHR pump room cooling

Maoual Valves - Locked Open

TRAIN A EF-V032 SI Pump Room Cooler
EF-V033 §I Pump Room Cooler Return
EF-¥037 RHR Pump Room Cooler
EF.VO38 RHR Pump Room Cooler Return 5

EF-V029 Centrifugal Charging Pump
Room Cooler

EF-V030 Centrifugal Charging Pump Room
Cooler Retyr:

EF.V056 CCW Pump Room Cooler
EF.V0S7 CCW Pump Room Cooler Return

TRAIN B EF.-V065 S§! Pump Room Cooler
EF-V066 S! Pump Room Cooler Isolation
EF-V06! RHR Pump Room Cooler
EF-V062 RHR Pump Room Cooler Isolation

EF-V068 Centrifugal Charging Pump
Room Cooler

EF-V069 Centrifugal Charging Pump Room
Cooler Isolation

EF.VORE CCW Pump Room Cooler
EF. V089 CCW Pump Room Cooler Rsturn

7. Locai fault of pumps/pumps fail 10 start or run 1 M SMTC
Safety Injection Pumps: PEMO1 A
PEMOIB
RHR Pumps: PEJO1A
PEJOIB
Centrifugal Charging Pumps:  PBGOSA
PBGOSB

8. Failure of valve to open in the common portion of the HHI 1 M SMTC

suction line from the RWST

MOVs BN LCV-112 D/E are the RWST to cenirifugsl
charging pump suction supply vaives and open based on
ar 81 signal. .

9. Plugging of manual valve in the HHI and S1 suction line | M S M
(or in the containment sump strainers)

MOVs EM HV-8924, EM HV B807A and EM HV-8807B
provide recirculation flow for both HHI and SI.




Accldent lmportance Inspection
Dominast Fallure Modes Sequence Crtegory Activithes

10. HNHI and S| pump return line (miniflow) valve fails W« ‘ | SMTL
close;, interiock prevents HPR suction valves from open
hE

S1 Pump Normally open MOV operateg
from the Mais Contrel Room
EM HV-BE14A
EM HV ER14D
BN HV.BBI)

Cautrifugal Charging Pump: MOVs that cyele open and
closed fTor Nows between 174 gpm
end 259 gpm wpon an 81 signel
Train A HVE1 10
Train B HV.B11)

Local pump feilures

- fallure of control cabie 10 MCC
fallure of pump breaker (o close

Power Source

ESFRM)  Centrifugal Charging Pump 1A
ESFRM2 Centsifugal Charging Pump 1B
ESFRM| Safety lnjection Pump | A
ESFRM2 Salety Injection Pump |B
ESFRM! RHR Pump A

ESFRMZ RHR Pump 1B

Pump in maintenance

Twe CCP, §1, or RHR pumps should not be simultane
ously out for maintenance




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

High Head Injecticn/Safety Injection/High Head Recirculation

TABLE A62 MODIFIED SYSTEM WALKDOWN

Desired Actusl | Pow. Sup. Required | Actusl
Description | ID No. | Location | Position | Position | Breaker # | Location | Position | Position
Discharge lso- |£9218 Open PR——
lation
Discharge 1so. 89214 Open cm————
Istion
Accum Infac. | VO9S Throttled | e
tion Cold Leg
4 Throttle
" m ' .“' W e et
tion Cold Leg
| Throtile
RCS Mot Leg |[VO9 Throtled | e
4 Throttle
RCS Hot Leg |VO9 Throttled | o
I Throttle
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WOLF CREEK GENERAT'NG STATION
RISK-BASED INSPECTION GUIDE

High Head Injection/Safety Injection/High Head Recirculation

TABLE A62 MODIFIED SYSTEM WALKDOWN (Cont'd)

1
Desired Actusl | Pow. Sup. Required | Actual

1D No. | Location | Position | Pesition | Breaker # | Location | Position | Position
m l"- “ ."' w L
RCS Cold Leg (V110 Throttled |

p———

Boron Inj. w  |[EM. Locked ——
RCS Cold Leg |VI0O Throttled | e
$| Pumps 10 |EM Locked a————
Accum Injec v Throttled |
tion Cold lLeg

m' L“m m— e —
Acoum Injec: | V09O Throttled | e
2 Throttle
5! Pum~ M- { ocked R
RCS Kot V0RO I hrouied | e
3 Theottle
RCS Hot Leg | V0N Throttled |
1 Throttie
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

High Head Injection/Safety Injection/High Head Recirculation

TABLE A&2 MODIFIED SYSTEM WALKDOWN (Cont'd)
Derired Actual | Pow. Sup, Requirad | Actual
Description | ID No. | Location | Positien | Position | Breaker # | Location | Position | Position
RCS Cold Leg (VIO0 Throttled | e
3 Theottle
Boron Inj. to  |EM. Locked —
RCS Cold Leg V108 Throttled | e
2 Throttle
isolation Valve |VOI I Open ks
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

High Head Injection/Safety Injection/High Head Recirculation

TABLE A62 MODIFIED SYSTEM WALKDOWN (Cont'd

Desired Actual | Pow. Sup. ] Required |  Actual
Description ID No. | Loeation | Position | Position | Breaker # | Locstion | Position Puuwn
L
CCW Train A [EG. CCWA Open/ i i
Supply lsols- | Vald Locked i
tion Valve 1o Closed* ——
Post Accident
Sampling Cool-
ers
CCW Train A |BG- CTWA Open/ R —
Return lsola- Vaie Locked P———
tion Valve to Closed*® F————.
Post Accident
Sampling Cool-
ers
RHR HX A BJ.V033 ([CCWA Locked P———
CCW Outlet Throttled | e
Isolation Valve PRI——
CCW A w EG- 2026AB | Locked i |
SIP/RHR VOis Open S !
Pump/CCP
Coolers lscla-
tion Valve
CCW 10 §i1 EG- SlA Locked JU———
Pump 1A Oil. | V040 Open J—
Cooler isola-
tion Valve
§1 Pump 1A EM. SIA Locked i
Qil Cooler V99 Throttled | e
Cutlet lsolstior 0.4 turns
Valve open l
CCW to RHR [EG.  |RHRA  |LoCked | o I |
Pump Seal Va2 Open — i
Cooler 1A len i
lation Vaive }

*idle train must be locked closed
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High Head Injection/Safety Injection/High Head Rec

WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

~ -

rculation

TABLE A62 MODIFIED SYSTEM WALKDOWN (Cont'd

Description
RHR Pump A
CCW Reoturn
Isolation Valve

 ——
CCW

Ol Cooler

\(‘ (_-(.'.
SA
Isolation Valve

BEG
vO39

—————
CCP A CCW
Return lsols
ton Valve

BO

Vise

) st

SIP/RHR/CCP

Coolers Return
Isoiation

Vil
Yalve

| SE— \
CCW Pumps
A&C
Cooler
SGLIIA ESW
Inlet lsolation

CCY Pumps
A&C Room
Looler
SGLIIA ESW
Outiet lsolation

sl cimssiiisifl
CCW Train B

_\..p;\. y

EF
Room V056

EF

YOs7?

EG
Isola Vi
tion Valve o
Post Accident
jaampling Cool

|ers

'-—-—‘- e — o
{CCW Traln B
Return Isola

|EG

V418
ton
Post Accident
sampling Cool

Valve 0

ers

T — —

*idle train must be

e e —

EG

. ——

Desired

Positior

Locked
Throttied

Locked
Open

S G—

CCPA

Locked
Throttled
1.4 turns
Open

) - —— -
Locked
Open

2026A8

——
Locked
()p(n

CWA

e —
CWA Locked
1 Dp([g

CCWB Open
Locked

Closed*

e IETRSD. S—
CCWB Opeor
Locked

Closed*

OCked Closed

-

ACtus Pow

Sur

Breaker #

Pos:tior Location

Rf\.u

Posit

el

"




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

High Head Injection/Safety Injection/High Head Recirculation

TABLE A62 MODIFIED SYSTEM WALKDOWN (Cont'd)

Desired Acwual | Pow. Sup. quumdl Actusl
Description ID No. | Location | Position | Position | Mresker # | Locsuon | Position | Position
RHR HX B [B)-VOJE [COWD  |Locked | oo 1
CCW Qutlet Throttled | e
Isolation Valve
Train B w BG- 2026AB | Locked ER——
SIPRHR Vo83 COpen Jr—
Pump/CCP
Coolers Isols-
tion Valve
§1 Pump 1B BG. S8 Locked Er——
Oll«Cooler Iso- | VO6S Open PREENI
lation Valve
Oil-Cooler Out- | V103 Throttled | o
let Isolation 045 turns
Valve open
CCW w RHR |EG. RHRB Locked RRRRLRA,
Pump Ses! Voo Open Jr—————
Cooler IB lso-
lation Valve
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

High Head Injection/Safety Injection/High Head Recirculatior

TABLE A62 MODIFIED SYSTEM WALKDOWN (Cont'd)

v e

Desired Actusl Pow. Sup Requir
Desc aption 1D No Location Position Positior Breaker # ocat Pos

} ! } !
RHF. Pump B BN RHRB Locked
CCW Retum Throttled
Irolation Valve 0.2 turms
open

- s

CCW w CCP BG Locked
Oil Cooler 5B | V064 Cpen
Isolation Valve

—— ' P— ——
CCP A CCW BG Locked
Return [sols Vi6R Throttled
tion Valve

SIPRHR/CCP EG
Coolers CCWB | VO6&B
Returm lsols

wn




Descriptior

 P——
E W A w
Cent. Charging
Pump Room
{Cooler 12A

| Isolation

S T——
Cent. Charging
Pump Room
|Cooler 1A
ESW Return
Isolation

Sttt
EBEW A 10 S
Pump Room
Cooler YA Iso
ALIOY

Cooler V34
ESW A Retum
isolatior

| I ——

ESW A w
RHR Pump
Roem Cooler
OA lsolation
RHR Pump
Room Cooler
DA ESW A
Return isola

fion

—— b
S1 Pump Room

WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

High Head Injection/Safety Injection/High Head Recirculation

TABLE A%2 MODIFIEL SYSTEM WALKDOWN (Cont'd)

v T - v

Desired Actus Pow. Sug
Positior Position Breaker # Pos
+
Locked
Upen

Locked
Upen

o S—
Locked
i .“f[\

EF

vl

o [S— | -
RHRA Locked
Open

RHRA Locked

Open

S —

Required

LIor




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

High Head Injection/Safety Injection/High Head Recirculation

TABLE A% MODIFIED SYSTEM WALKDOWN (Cont'd)
». |
Desired Actual | Pow. Sup. Revuired | Actual
Description D No. | Location | Position Position | Breaker # | Location | Position | Fasition

RHR Pump GL- Auxiliary |Locked PSSR
Room Cooler |VO010 Building | Throttled | oo
10A ESW Re- Ventila-
turn [solation tion ESW

Train A
$1 Pemp Room |GL- Same Locked PR,
Cooler 9A Vo9 Throttied e ———
ESW Return
Isolation
Cent. Charging |GL. Same Locked S
Pump Room VOos Throttled | o
Cooler 12A
ESW Return
Isolation
Cent. Charging |GL- Auxiliary |Locked PSR
Pump Room voi Building | Throttled |
Cooler 128 Ventils-
ESW Return tion ESW
Isolation Train B
§1 Pump Room |GL- Same Locked iesinha
Cooler 9B VoI Throttled | e
ESW Return
Isolatic:
RHR Pump GL- Same Locked i
Room Cooler |VO! Throttied | e
(0B ESW Re-
turn lsolation
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

High Head Injection/Safety Injection/High Head Recirculation

TABLE A62 MODIFIED SYSTEM WALKDOWN (Cont'd)

Desirad Actual | Pow. Sup. Required | Actual

Description ID No. | Location | Position | Position | Bresker # | Location | Position | Position
ESW B 1w EF. RHRB Locked P—
RHR Pump Vo& Open —
Room Cooler
108 Isolstion
RHR Pump EF. RHRB Locked J—
Room Cooler | V062 Open ~oor———
‘OB ESW B

eturn lsols-
tion
Cent. Charging | V068 Open ana——
Pump Room
Cooler 128
ltolation
Cent. Charging | EF. CCFB Locked E—— |
Pump Room Voas TR | cminnnine
Caoler 12D ’
ESW B Return |
Isolation i
ESW B w S§1 |EP SIB Locked ol |
Pump Room Vo6 Open P— l
Cooler 98 Iso- l
lation 1
§ Pump Room |EF-  |SIB LOCKd | e i
Cooier 9B Voo6 Open - }
ESW B Return 1
Isolation 1 I
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WOLF CREEK GENERATING STATION

(ESWS)

TABLE A.6-2 (Cont'd)
REFERENCE DOCUMENTS

TITLE 1.D. NO. REV DATE
Licensed Operator Initial Tramgl Lessons:

I, “Basential Service Water Sysiem” LO 1408900 000 02/29/88
2. "Service Water Sysiem’ LO 1407600 001 02/25/87
3. "Bmergency Core Cooling System and Safety Injection” LO 1300600 000 01/28/88
4. “Residusl Heat Removs! System” LO 1300500 001 08/10/88

Drawings
1. SNUPPS "P&ID - Essential Service Water Sysiem” M. 12EFO01 ¢ 12/09/86
2. SNUPPS "PRID ~ Essentisl Service Water System" M- 1 2EF02 0 1 2/09/86
3. SNUPPS "P&RID - Service Water System” M- 12EAGI 0 08/07/84
4. SNUPPS "P&ID ~ Service Water System” M- | ZEAD2 0
5. SNUPPS "P&ID . Chemical and Volume Control System” M-128G03 3 §/10/87
6. SNUPPS “P&ID . Chemical and Volume Control Sysiem” M- 128005 1 714/87
7. SNUPPS "PAID - Residual Heat Removal System” M- 12EJ01 | 7714/87

Procedures
| “Basentini Service Water Valve Breaker and Switch Lineup” CKL-EF-120 12 02/10/89
2. "Component Cooling Water System Valve, Breaker and CKL-BEG-120 w 11/09/84
Switch Linoup
8 "'j“honml and Volume Control System Normal Valve CKL-BG-120 12 01/08/89
up"
4, ;Shainl und Volume Control System Switch end Breaker CKL-BG- 130 ] 02/10/89
neup”

5. "Safety Injection System Lineup Checklisu” CKL-EM- 120 7 04/20/88
6. “RMR Normal System Lineup" CKL-EJ-120 Y OB/13/88
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./‘n . hq

"Weolf Creek Charging System Showing Component Locations”

& 6-1

Figure

-

3.4

Figure

{Source SAIC RR/1996,
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WOLF CREEK GENERATING STATION

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

PRIMARY PRESSURE RELIEF SYSTEM

Mission Success Criteria

The primary pressure relief system (PPRS) provides protectior | rom overpressurication
of the primary system to ensure that primary integrity is maintained. 1 e PPRS also provides
the means 0 reduce the RCS pressure if necessary. The PPRS is coiposed of three code
safety relief valves (SRV) and two power operated relief valves (PORV's). The code safety
valves are important only for ATWS scenarios. The PORVs provide RCS pressure relief at a
set point below the SRVs. The PORVs discharge to the pressurizer reliof tank. Each PORV
is provided with a motor operated biock valve. The PORVs automatice'ly 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

The success criteria for the PPRS vary depen.ing o~ the application. The success
criterion for the PPRS following a transient event demanding PORV opening is that the
PORVs successfully reclose. The success criterion for the PPRS following a wransient and
failure of the AFWS is that both PORVs successfuily open on demand. The success criterion
for the PPRS following a small LOCA with failure of the AFWS a r the support systemn

function provided to HHI in 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.

Aceident Importance Inspection
Dominant Fallure Moues Sequence Category Activities

PORY fails 10 open for bleed & feed mode PCV-455A 6,7 H SMTLC
PCV-456A

Failure of PORV/SRV 10 reseat cauxing small LOCA
PCV.A5S5A. PCV.ASEA
SRV 8010 ABC

POKY block vaive closed
HV-8000A, HV-8000B

% rator error in bleed & fwed activities causes lack of
cooling. See EMG FR -H! "Response 1o Loss of
mdary Heal Sink”




Dencription

{
>

Proasurizer
POR YV

| SO ——
Pressurizer
PORY

!

——
| Preasurizer

[Salety Relief
Valve

| E—————

| Preasurizer
Safety Relief
Vialve

| S—

Pressurizer
{Safety Reliel
Valve

Foe——
Preasurizer

PORV Bleck
Yalve (PCV
455A

Pressurizer
PORYV Block
Valve (PCY
|456A

T S

WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Primary

- -
Desir

(D Neo Location | P

L1

< W D——

[Contain

|ment El
2070

_’,.. ———

PCYy | Closed

455A

M SE—

el v e

Closed
2070

* |
|SRV ,
|8010A |

| Not
2080" | Gagged

|

T

SRY
BOI10B

e ——————— -

v i | Not

<080 Gagged

HV
B000A

Open
2070

+ ‘

HV
80008

Open
2070

Pressuie Relief System

UR————— e rage s o -

ed Actua! Pow. Sup

on Position Breaker #

PR GRS S S S S A

PO S —

e el = et e

v

TABLE A7:2 MODIFIED SYSTEM WALKDOWN

LOCalon

Required

Position

” G—

10sed

Actual

Position




TABLE A7:2 MODIFIED SYSTEM WALKDOWN (Cont'd)

WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

-

Primary Pressure Relief System

, : mpoe I m—
i Desired Actual Pow. Sup Required Actua
Description | ID No ‘ Location | Position Position | Breaker # | Locatior Position Positior

{ | | |
——  TNSENY. RIS ESNSIANN. SRS SIS WSS, WmNm—, -
PZR PORYV BB |BB MIS- | Main | Closed/AULO | e
PCVY-455A 455A  |Comrol L
| | Board ‘

‘ rRLO2I |
‘-r;’k PORY *B.;)“"BB HIS ‘S f e ) # 0 AT, YR AR
| P . | «HIS- | Same l(kmsd/Auu. N—
| PCV-456A 4564 | l RINREN
i ‘ | i
1 | 1 | |
} + - + - BT, BTSN —— | N D—— o SRR
|BB HV-8000A |BB-HIS. |Same | Open RN L 1
|FZR Power  |BOOOA , ¢
\Relief PCV. | | \
|455A lalet ' . ‘ t
IV + —4 S SEUUSENNSU SN —— e -— -
|BB HV-8000B |BB-HIS- |Same | Open Ry g 1
{ PZR Power { 80008 § ‘
|Rellef PCV ‘ | |
456A Inlet
PZR Relief | BB-HIS- | Same | Arm ———
| Isolation 8000A
Valves (BB | '
HV-8000A and |
BB PCV.455A) |
| PZR Relief BB-HIS- | Same | Arm I——
[solation | 8C0O0B
| Valves (BB
HV.8000B and
|BB PCV.4568B)
! ! w2l 2, SRR | rala S o LN Ty Ao
PZR Relief BB-HIS- | Main Normal A '
Isolation Valve |8000C Control
(BB HV Board
BOOUA ) NGOI

e P —
|PZR Relie! | BB-HIS- | Main | Normal S |
| Isolation Valve |8000D lCummn
[(BB HV ' | Board
| 80003) |NGO2
A-70




WOLF CREEK GENERATING STATION

WCGS
PPRS

TABLE A.7.2 (Cont'd)

REFERENCE DOCUMENTS

TITLE

Documents

1.D. NO.

1
REV DATE

I P. Saylor and P. Lobner (ed.), "Nuclear Power Plant

SAIC 88/199%

l February |989

Sysiam Sourcebook - Woll Creek 50-482." Science

Applications Internationsl Corp,

Procedures

1. Reactor Coolant System Lineup

CKL-BB-110

8 02/10/89
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WOLF CREEK GENERATING STATION

Table A.8-1. Importance Basis and Failure Mode Identification

AUXILIARY FEEDWATER SYSTEM

Mission Success Criteria

The Auxiliary Feedwater (AFW) system provides feedwater to the steam generators
(SGs) to allow continved hsat removal from the primary svstem when main feedwater 1§
unavailable. In this capacity the AFW s;stem serves as one of the means t. perform the
safety function of eariy 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
The TDP is twice the capacity of the MD pumps and discharges to all of the SGs. Each
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 Specifications require the CST to be operational with at least 281,000
gallons of water. Each flow path from an AFW pum~ Aischarge tc 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

signal 18 generated in response to any of the following conditions: SG water level low-low,
presence of the ESF signal, station blackout, or trip of main feedwater pumps. The same
signal causes the TDP throttle/trip valve to open auiomatically 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 by opening the
ESW header 1solation 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 and the
associated air-operated discharge valves, and AFAS for automatic actuation

In addition to the dependencies listed above, the AFW system also interfaces with the
instrument air system, and HVAC, and SWS. HVAC provides room cooling for the TDP and
instrument air is provided to the TDP discharge valves




Accident Importance 1aspection
Dominant Failure Modes Sequence Category Activities

1. Failure 10 manually start locked out standby pump 7,10,6 H 0

According to WCGS training document LO 1406100 in
some emergency procedures, upon a S| signal, the opera-
tor is instructed to place the motor-driven AFW pumps in
the pull-to-lock position until power is restored (o et least
one safeguards bus.

2. Local fault of valve in turbine-driven pump discharge 1o 6,87 H SMT
steam generators.

Inadvertent closure of locked open manual valve V055
prevents AFW flow 10 ail four steam generators from the
TDP.

3. Failure to manually start pump given auto-start failure 10,6,7 H 0

MDP PALOIA [MDP PALOIB] can be manually started
by the Control Room handswitch AL HIS 23A (RLOOS),
(AL HIS 22A (RL0O0S)), the handswitch at the Auxiliary
Shutdown Panel (ASP) AL HIS 231, [AL HIS 22B
(RP118)], and locally at the NBO! bus.

TDP PALO? is manuaily started by depressing the Actuate
push button on Mzin Control Boare Panel RLOIS which in
turn opens the three steam supply valves ABHV.S,
ALHV-6, and FCEV 312,

4. Turbine driven pump PALO2 fails to start or run 10.8,7.6 H SMTC

Several possibie failure m¢ chanisms can lead to failure to
start or run, ¢.g. hardware failure of pump or turbine

5. Motor driven pump PALO1A or PALOIB fails to start or 6,10,7 H SMTC
run

Similarly, as in 3 above, failure 0 start or run can be
caused by pump or motor hardware faults, etc.

6. Local fault of valve in motor-driven pump discharge (0 6,7 H SMT
steam generator

Inadvertent closure of locked open manual valve V043
prevents flow to Steam Generators B and C from MDP
PALOLA. Similarly, inadvertent closure of locked open
manual valve V031 prevents flow to Steam Generators A
and D from MDP PALOIB.

7. Turbine driven pump PALOZin mainienance 10,7,6 H M

The Wolf Creek Tech. Specs. limit the allowed outage
time of one AFW pump to 72 hours.

8. Steam supply valve or throttie/trip valve fails to open (or 10,7,6 H SMTC
other valve faults in steam admission line) for turbine
driven pump

Steam for the TDP is supplied by normally closed air
operated ABHV-5 from SG B and ABHV-6 from SC C,
and through the normally closed trip and throttle valve
FCHV-312. Failure of ABHV-5 and ABHV.6 to open or
of FCHV-312 to open prevents operation of the TDP.
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Dominsnt Faillure Modes

Sequence

Importance
Category

Inspection
Activities

10.

12.

14,

Local fault of suction valve fr ! mdclnuto storage
tank (CST)

Inadvertent closure of locked open manual valve V15
blocks all Nlow frem the CST 1o the AFW pumps, forcing
reliance upon the ESWS as & suction source

AFW fow contral valve in maintenance fails delivery
from TD pump

The TDP discharges 10 the 5GS through four air-operated
discharge valves:

Valve No, 8G
ALHVS A
ALHVI0 B
ALHVI12 C
ALHV6 D

Maintenance on any of the above prevents flow 1o the
respective SG.

. Undetected fNlow diversion

Inadvertent closure of locked open manuai vaives V031,
V045 or VO35S described in * and 6 above diverts all flow
back to the CST through the mini-flow line.

Undetected FW leakage back through pump discharge
valves causes steam binding

WCGS waining document LO 1406100 alerts the operator
to this condition and indicates that it can be detected by
routine temperature monitoring via the plan: computer and
manual local testing. The condition can be cleared by
venting and running the affected pump.

. Local fault of motor-driven pump power breaker

(See AC power system)

Turbine driven pump in test

Each AFW pump muat be tesied every §1 days according
o the WCGS Tech Specs,

10,7

7.6,10

10,7

10,6

05M

S'M
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Accident Importunce Inspection
Dominant Failure Modes Sequence Category Activities
15. Local fault of AFW actuation signel logic fails to actuate 10 L §C
MD pump and/or TD pump steam valves
The MDPs are automatically actuated upon any one of the
following signals:
a) 2 of 4 low-low water levels in any one steam generator.
b) 1 signal.
¢) Loss of offsite power and station normal suxiliary
power.
d) Loss of bots MFW pumps.
The TDP automatically starts upon either of the following
signals:
2) 2 of 4 low-low water levels in any 2 of 4 steam
generators.
b) Loss of offsite power and station normal auxiliary
power,
16. Failure to restore TD pump from testing 6 L 0
The TDP is subject to periodic testing under procedure
STS AL-103,
17. Failure 10 restore TD pump discharge vaive V055 afier 6 L 0
test
+  Locked open manual valve VO35 does not have control
room position indication.
18, Failure t0o manually open TD pump discharge AOVs K L 0
ALHV 6, 8, 10, 12.
Each valve has a 25 cu. ft. N, accumulator 1o backup the
air supply should it be lost,
19, MD pump PAL O1A or OIB in ma. “nance. 10 L M

As in 10 above, each pump may ke inoperable up to 72
hours, according to the Tech Spess.
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Auxiliary Feedwater System

TABLE A8-2 MODIFIED SYSTEM WALKDOWN

Desired Actual | Pow. Sup. Required | Actual
Description ID No. | Location | Position | Position | Breaker # | Location | Position | Position
CST Supply w |[AP- Aux. Locked
AFW Pumps Vo5 Bldg. Open
Suction Isole- (AB) 014
tion Valve
AFW Pumps AP. A.B. 02¢ |Locked
Miniflow w0 Voo Open
CST lsolation
Valve
TD AFW Pump | AL- AB. 125 |Locked
Suction from |VO1) Open
BSW Train A
Isolation
TD AFW Pump (AL- AB. 125 [Locked
Suction from | VYOI Open
ESW Train B
Isolation
MD AFW AL- AB. 125 |Locked e
Pump A Suc- [VOOS Open L
tion from
BESWS
MD AFW AL- AR 125 |Locked ple s
Pump B Suc. | VOO Open i
tion frem
ESWS
MD AFW AL A.B. 135 |Locked
Pump A V040 Open
Miniflow to
CST Isclation
MD AFW AL- A.B. 135 |Locked el
Pump B V028 Open T,
Miniflow w
CST lsolation
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Auxiliary Feedwater System

TABLE A82 MODIFIED SYSTEM WALKDOWN (Cent'd)

|
: {  Desired Actual Pow. Sup ‘ Required Actua .
Description ID No. | Location Position Position | Breaker # i Location Positior Positior
e i AT G2 Rt Rt S, WO S ARG 11 P
{MD AFW Al- Aux Open TN
{Pump A Suc- vozi Bldg
|tion Pressure | |(AB) |
| Transmitter AL {135 . |
|PT-25 lIsolation { ' |
MD AFW AL.- |A.B. 135 |Open IR S ’
{Pump B Suc VOI18 ‘
{tion Pressure
| Transmitter AL | l
{PT-24 lsolation | | .
’ * + . —— e + B
|TD AFW Pump |AL- AR 138 TOPB | i ‘
|Suction Pres- | V024 ’
|sure Transmit- ,
{ter AL PT-26 | |
Lisolmon !
TD AFW Pump |AL fux LLODERE | | s -
Disch. [solation | VOSS Blag Open P
(A B )
135
— ——— - + — -
{TD AFW Pump |AL- AB. 135 | locied i S
Miniflow V052 O %n S ieta S
Recirc. to CST
Isolation
{MD AFW Pump | AL- A.B. 135 |lLocked St
A Discharge V043 pen S,
Isolation
TSN TRSPY. S———" . FISEIIN| BT - Siics
MD AFW AL A.8. 135 |Locked P —
Pump A Dis- V047 Open PRRINeERe—
charge o SGB
HV-9 Inlet Iso-
lation
IMD AFW | AL- A.B. 135 |Locked i
Pump A Dis V049 Open A
charge to SCB
| Header [sola-
| tion
MD AFW AL- A.B 35 | Locked SR
Pump A Dis- VOdd Open Sl
charge to SGC
HV-11 Inlet
[solation

3>
o0




TABLE A8-2 MODIFIED SYSTEM WALKDOWN (Cont'd)

WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Auxiliary Feedwater System

-
Desired Actual | Pow. Sup. Required | Actual

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

MD AFW AL~ A.B. 135 |Locked i

Pump A Dis- | V046 Open e ——

charge to SGC

Header lsola-

tion

MD AFW AL- Aux. Locked ST

Pump B Dis- | V03 Bidg. Open RS E

charge [sola- (A.B.)

tion 135

MD AFW AL- A.B. i35 |Locked T

Pump B Dis- | V035 Ooen NSy

charge to SCD

HV.5 Inlet lso-

lation

MD AFW AL- AB. 135 |Locked

Pump B Dis- Vo037 Open

charge to SGD

Header lsola-

tion

MD AFW AL A.B. 135 |Lorked e ——

Pump B Dis- (V03 Open ReeEEE

charge to SGA

HV-7 jalet lso-

lation

MD AFW Pump | AL- A.B. 135 |Locked P—

B Discharge 0 | VO3 Open R

SGA Header

Iso'ation

TD AFW Pump |AL- AB. 135 |Locked NS

B Discharge to | V056 Open S

SGA HV.8 In-

let lsolation

TD AFW Pump |AL- Aux. Locked PN

Discharge to V05§ Bldg. (A. |Open SR——

SGA Header B.) 13§

Isolation

TD AFW Pump |AL- A.B. 135 |Locked it

Discharge to V06 Open e

SGD HV:6 In-

(et Isolation




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- AB. 135 |Locked
Discharge to Vo6 Open
SGD Header
Isolation
TD AFW Pump | AL- A.B. 135 |Locked
Discharge to Y066 Open
SGB HV-10
Irnlet 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 Vo071 “pen
SGC HV-.12
Iniet Isolation
TD AFW Pump'AL- Aux. Locked
Discharge to V073 Bldg. (A. |Open i
§G-C Header B.) 135
Isolation
Main Steam AB- A.B. 145 |Locked PRSI
Loop 2 to VO8S Open
AFWP Turbine
HV-5 Inlet Iso-
lation
Main Steam AB- AB. 145 |Locked
Loop 3 to V087 Open
AFWP Turbine
HV-6 Inlet iso-
lation
TD AFW Pump |AL AFW D | Locked 5 i
Discharge to HV-6 Valve Neutral BRI ENI A
SGD lsolation Room
TD AFW Pump | AL AFW A | Locked
Discharge HV-8 Valve Neutral
Header to SGA Room
Isolation
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

ABLE AB8.2

Description

S T a S

TD AFW
Discharge
Header w0 SGB
Isolation

Pump

D

Al
HV

N,

10

ND Location

AFW B
Vaive
Room

TD AFW Pump | Al

| Discharge
Haader 10 SGC
Isolation

[ Main Steam

Loop 2 w0

HY

AB
HV-S

| AFWP Turbine |

isolation
-
Main Stram
{Loop J w0
AFWP Turbine
Isolanon

‘AB
{HV.6

s an

s b Amanmne

e

B P

Auxiliary Feedwater System

MODIFIED SYSTEM WALKDOWN (Cont'd)

B AT
i
|

Desired
Position

Actual

Position

Pow. Sup
Breaker #

Required Actual
|

| Location Position Position
|

! R —— T—
Locked

Neutral

AFW (
Valve
Room

B

-+

Locked
Neutial

| Matn
Stream
Tunne!
114

B S

| Same

T S e e 1

FORTUSSTORIUEY E—
| Locked
Neutral

| N
| Locked
Neutral

ESW A 0 Aux
| FW Pump

| Ruom Cooler
2A lsolation

e

EF

Visi?

MD AFW
A Pump
Room

LAux FW Pump
Reom Cooler
2A ESW Re

turn Isolation

[ S

ESW B to Aux
FW Pump
Room Cooler
2B Isolation

EF-
VO4E

EF

V077

+ e

Locked
Open

e B

Same

MD AFW
B Pumg
Room

Aux FW Pump
Room Cooler
(2B ESW B Re
{turn lsolation
-

EF
vO78

Same

NOEREIUIY SPS

Locked
Open

LOCKked
()‘)CL

v e et Ao S~ s w0t

wLocked
Orpen




WOLF CREEK GENERATING STATION
RISK-BASED INSFECTION GUIDE

Auxiliary Feedwater System

TABLE A8.2 MODIFIED SYSTEM WALKDOWN (Cont’d)
Desired Actual | Pow. Sup. Required | Actuval
Duscription | ID No. | Location | Position | Position | Breaker # | Location | Position | Position
AL HV-30 5ING Closed
ESW 0 MD 04CCF3
AFW Pump B
AL HV-33 TD $2NG Closed
AFWP ESW 04LCF4
Train B Suc-
tior Isolation
AL HV-34 £2NG Closed
Condensate O4CNF1
Storage to MD
AFWP B
AL HV.31 52NG Closed Skt
ESW 10 MD 03CCF3
AFWP A
AL HV-32 TD 52NG Closed
AFWP ESW 03CCF4
Train A Suc-
tion lsolation
AL HV-35 52NG Closed
Condensate (3CEF3
Storage to MD
AFWP A
AL HY 35 S2NG Closed
Condensate 03CEF4
Storage to TD
AFWP
AL HV.5 MD NGO4 Closed
AFWP B Dis- CLF115
chargs Heade:
to 8G D lIsola-
tion
AL HV.7 MD NGO04 Closed
AFWP B Dis- CLF116
charge Header
o SG A lsola-

tion
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WOLF CREEK GEMERATING STATION
RISK-BASED INSPECTION GUIDE

Auxiliary Feedwatei System

TABLE A.8-2 MODIFIED SYSTEM WALKDOWN (Cont'd)
Desired Actual | Pow. Sup. Required |  Actusl

Description ID Ne. | Location | Position Position | Breaker # | Location | Position | Pesitior |
AL HV.9 MD NG Closed
AFWP A Dis- QIRARI 14
charge Header
10 SG B lsola-
tion
AL HV-11 MD NG Closed
AFWP A Dis- OIBAR) 1S
charge Header
to $G C lsols-
tion
Panel PNO823 Closed ————
RPOS3ICC
Panel NN0307 Closed
RPOS3DB
Panel RPOSIEB PNOB19 Closed | e

i

R
Pane! PNO716 Closed S
RPOS3IEA
Pane! PNO723 Closed
RPOS3CD
Panel NNO418 Closed e L
RPO33BC
Panel NNO416 Closed pREAHEIN IS
RPOS3IBC
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Auxiliary Feedwater System

TABLE A8-2 MODIFIED SYSTEM WALKDOWN (Cont'd) (Cont'd)

Desired Actual | Pow. Sup. Required | Actual |
Description ID No. | Location | Position | Position | Breaker # | Location | Position | Position
Panel NNO120 Closed
RPOS3AC
Panel NNO116 Closed e
RPOSIAC
Panel NNO0208 Closed TR,
RPOS3IDA
Aux Relay NK4419 Closed |
Rack RP335 |
|
1
AW Pump |S2NBO10S Racksd 1
DPALOIA Up }
Breaker ‘
]
AFW Pump 152NB020S Racked |
DPALOIB Up ;
Breaker |
|
MD AFWP NK410| On
DPALOIA
Control Power
(Via. SWGR
NBO1)
MD AFWP NK440! On FEEIRRRES
DPALOIB Con-
trol Power
(Via. SWGR
NBO2)
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TABLE A8-2 MODIFIED SYSTEM WALKDOWN (Cout'd)

WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Auxiliary Feedwater System

Desired Actual | Pow. Sup. Required | Actual
Description ID No. | Location | Position Position | Breaker # | Location | Position | Position
$G D AL Control | Open PRI
MDAFWP B HK-5A |Room
Control Valve RLOOS
Al HV.S
$G D AL CR. Open i
TDAFWP Con- |HK-6A |RLO06
trol Valve AL
HV.6
SO A AL CR. Open i
MDAFWP B HK-7A |RLOO6
Control Valve
AL HV.?
SC A Al C.R. Open R
TDAFWP Con- |HK-BA |RLOO6
trol Valve AL
HV-&
SC B AL C.R. Open PUECSR
MDAFWP A HK-9A [RLOO6
Control Vaive
AL HV
SG B AL C.R. Open SN Ta—
TDAFWP Con- | HK-10A |RLO06
trol Valve AL
HV-10
3G C AL C.R. Open JERTe—
MDAFWP A HK-11A |RLOO6
Control Valve
Al HV-1!
§G C AL C.R. Open i
TDAFWP Con- |HK-12A |RLOOS
trol Valve AL
HV-12
BSW 1o MD AL C.R. Closed FERI MRS
AFWP B Valve [ HIS-30A | RLOOS
AL HV-30

A-85




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Auxiliary Feedwater System

TABLE A8.2 MODIFIED SYSTEM WALKDOWN (Cont'd) (Cont'd)

v- -—

e —— . 2 e o T 4. g e

Desired Actual Pow. Sup Required

Aclua
Description D Neo Location Position Position

Bresker # Location Position Positior

»o— SR SRS SNSRI G —

ESW 10 MD AL C.R Closed b
AFWP A {HIS-31A |RLOOS

{Valve Al

HV.3) |

|
- .

r~ T |
|BSW to TD | AL CR Closed
|AFWP Valve |[HIS-32A |RLOOS

|

|AL HV-32

|
|-

oy

r

|ESW 10 TD | AL C.R | Closed
|AFWP Valve | HIS-33A |RLOOS

{AL HV-33 | '

- - . e

{CST 10 MD | AL |C.R Open
AFWP B Valve | HIS-34A |RLOOS

|AL HV.34

S G G—

g ? C——

CST w0 MD CR Open
AFWP A 35A |RLOOS

Valve AL

| HV.35

CST two TD ! IC.R Open
AFWP Valve 36A | RLOOS

AL HV.36




WOLF CREEK GENERATING STATION

RISK-BASED INSPECTION GUIDE

Auxiliary Feedwater System

TABLE A8.2 MODIFIED SYSTEM WALKDOWN (Cont'd)
Desired Actual | Pow. Sup. Required | Actual
Description ID No. | Location | Position | Position | Breaker # | Location | Position | Position
Loop 3 Stesm |AB Control | Closes
w AFWP Tur- |[HIS-6A [Room
bine Yalve AB RLOOS
HV-6
Loop 2 Steam |AB C.R. Closed S
o AFWP Tur- [HIS-SA |RLOOS
bine Valve AB
HV.§
mup Steam to | HIS48 |RLOOS
AFWP Turbine
AB HV.48
Loop 3 War. AB CR. Closed e L RN
mup Steamn t0 | HIS-49 |RLOOS
AFWP Turbine
AB HV49
AFWP Turbine |FC CR. Closed b i
Bypass Trap to |HIS-10 |RLOOS
Cond. FC LV-
10
AFWP Trap FC C.R. Open LSO,
fsol. Valve FC |[HIS-316 |RLGOS
FV.310
AFWP Turbine |FC C.R. Closed s
Mech. Trip/ H1S- RLOOS
Throttle Valve |[312A
FC HV:312
AFWP Turbine |FC C.R. 3850 RPM | oo
Speed Govenor |HIK- RLOOS
Control 313A
AFWi AL CR. Normai pui——
PALOIA Motor | HIS-23A | RLOOS After FlatN i TR
Control Switch Stop E—
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TABLE A8-2 MODIFIED SYSTEM WALKDOWN (Coant'd)

WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Auxiliary Feedwater System

‘|

Desired Actug! | Pow. Sup. Required | Actual

Description ID No. | Location | Position Position | Breaker # | Location | Position | Position
AFWP PALOIB (AL Control Normal

Motor Control | HIS-22A | Room After PR—

Switch RLOOS Stop Sl
Control Room |RP Remote Normal .

Isolate Switch |HIS-1 Shutdown

Panel

Control Room |RP
Isolate Swiwch |HIS-2




WOLF CREEK GENERATING STATION
AFWS

TABLE A8-2 (Cont'd)

RFH‘RLV( P D()(l MENTS

TITLE 1.D. NO | REY
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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

The LHI/LHR sys.em injects borated water from the Refueling Water Storage Tank
(RWST) into the RCS » 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 &' 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 depressurizaiion. The accumulators are
not dependent on any support systems. Three of the four tanks provide suificient 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 LHI/LHR system can be aligned to take suction from the containmert cump and
maintain a borated 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.
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Accident Importance Inspection
Domiosst Peilure Modes Sequence Category Activities

1. Accumulator failure including common mode cheok valve 3 H SMT
failure or plugging of MOVs

Normally open (with breakers racked out) MOVs in the
sccumulator discharge lines EP HV-8808A B.C, and D

Check valves in the accumulator discharge lines

Coid Leg ! §956A 8945A
Cold Leg 2 89568 89458
Cold Leg 3 8956C 8945C
Cold Leg 4 §956D 8945D
2. Operetor fuilure to isolate interfacing LOCA - H 0
RHR Train A HV-8809A
RHR (rain B HV-88098

These normally open MOVs isolate the flow from the
LHI/RHR pumps to the cold leg loops | and 2 for Train A
and loops 3 and 4 for Train B, Operator action would be
required to close these vaives if failure of the downsiream
check valves were to occur. If these valves wre not
designed to close against full RCS pressure, it would be
mecessary for the operator to wait for depressurization
before isolating the LOCA to avoid desiruction of the
valves.

3. Operator failure to successfully switch from LHI to LHR 2 H 0
including valve alignment ervors

The vaive lineup for recirculation is automatic. Operator
acrion iz required to align the CUW system to provide
cooling of the RHR heat exchangers during ihe recircula-

tion phase.
4. LHI pump.s) fail to start or sun including common cause 1.3 H SMTC
failure
Pumps PEJOIA
PEJOIB
These pumps start automatically based on a safety injec-
tion signal.
S. Failure of LHR suction (containment sump) valves (o 1,2 H SMTC
open
MOVs: EJ HV-8211 AB

These valves are located outsice conlainment but are
contained by a pressure tight vesse) rated at 60 psig.

6. Failure of LH! suction valve from RWST to close 1,2 M SMTC
MOVs: HV.8812 AB

These valves are normally open and have position indica-
tion on the ESFAS panel.

A-92



Dowinant Failure Modes

Importance
Category

Inspection
Ac dvities

10,

1.

14,

16.

Failure 10 realign system after testing

Cold leg isolation valve fails to close for swiich to hot ieg
recirculation, Operator action is required to close these
valves.

El HV 8809 A and B

Pump discharge cro..over valve fails to close
Remotely operated MOVs: HV 8716 A and B

Failure to switch from coid leg 1o hot leg recirculation

Switch to hot leg recirculation is accomplished by:
Closing valves EJ HV 8809 A and B,

Opening valves El HV 8716 A and B, ar”
Opening vaive EJ HV 8840,

Lkl pamp return line (miniflow) valve fails 1o open or
remain open, including common cause and operator fails

10 stop pumy.

Flow control valves: FCY 610
FCVY 611

. Containment sump plugs
13.

LH hot leg recirculation discharge valve fails to open
Motor operaiad valves HV 1802 A and B

Heai exchanger cooling water valves fail 1o open (CCW
system failure)

Motor operated vaives: HV 101 (RHR HE A)
HV-102 (RHR HE B)

. Injection isoiation valves fail to remain open

Cold leg injection Leader valves: HV-8809 A and B
S1 pump suction (from RWST) HV-892" A and B
Hot leg injection header isolation valves HV-8802 A and B

Recirculation suction valves rupture/fail to remain closed
Isolation valves that must be closed during recirculation
include:

Motor-operated valves: 8813, 8814 A and B

(S1 pump mini-flow lines)

Motor-operated valves: LCV (12 D and E
(RWST to charging pump suction)

Motor-operated valves: 8306 A and B
(RWST to SI pump suction)

[

1,23

O
SMTC

SMTC

SMT

SMTC

SM
§.M,T

SMTC

SMTC

SMT
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Accident Importance
Dominant Fallure Modes Sequence Category

lespection
Activitios

RHR suction line MOVs rupture (interfacing LOCA) 4 L
Motor operated valves

Normally closed HV-8701A and PV-8702A (RHR A 10
RCS Locy 1) imierlocked with HV-8704A SI Pump A
Suction

Normally closed HV-870!B and PV-8702B (RHR B 10
RCS Loop 4) interlocked with HV-8704B SI Pump B
Suction

These MOVs are controlied from the main control room
and are inter/ cked such that they cannot be opened if
RCS prossure exceeds 360 psig and sutomatically lose if
RCS pressure exceetls 682 psig.

Injection check valves: failure modes include rupture (in
terfacing LOCA) failure to open, and failure te remain
npen

Col leg injection check valves

Loop .: BO4BA and BKIBA
Loop 2: 8948B and B818D
Loop 3: 8948C and 8818C
Loop 8948D and B8i8D

aot leg injection check valves

Loop 8841 A and 89498
Loop 3. 88418 and B949C

Pumps unavailable due to maintenarce

One of two RHR pumps must be available (PEJOIA or
PEJO2B)

Operator feilure to initiate recirculation cooring

Operator action is required to initiate CCW flow to the
RHR heat exchangers. lnadequate CCW flow is annun
ciated until flow excecds 7000 gam

Lifting o1 system relief valve below sct point

Relief valves: PSY 8856 A/B and PSV 8842
(Sctooint: 600 paig)
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Low Head Injection/Low Head Recirculation System

TABLE A9:2

MODIFIED SYSTEM WALKDOWN

-

-

' |
!‘ Desired Acual | Pow. Suyp. | Required Actual
Description | [D No. | Location ‘ Position Position | Breaker # l Location Position | Position
| | |
. + —+ - b — t = e e
|RHR Pump B |EJ-V07] |RHR-B Locked e — ‘
{CCW Return | \ | Throttied 2 FELEN S '
}lmlmon ' ﬁ f
| [ | | |
e T T - _g m—— ) ——
|RHR Pump B |EJ. |IRHR-B  |Locked || 1
| Discharge Iso- |[8724B | | Open i !
{ lation 1 i
| T | i | .
f g ooy I ! T
RHR Pump A |EJ-VO70 (RHR-A | Locked W Sy
|CCW Return | 1 | Throttled | e
i { Isolation ‘ | ‘ ‘
&0 ‘. ‘ ! | |
: I T 1 1
» IRHR Pump A |EJ.  |RHR-A |Locked | |
i | Discharge Iso- |8724A { Open v ‘.
{ lation * 4 3
] |
e , , | —
|ESW 10 RHR |Ei-V06) |[RHR-B | Locked Lt 1
| Pumy koom { Open Al |
|Cooler (0B ‘ |
{ 1solacion " | |
» l | | i -
) iRHR Pump  |GL. |RHR-B | Locked . j
Room Cooler |VO017 | Throttied | . i
{10B ESW Re- | \ |
| turn Isolation ‘
v - . + + s Sent e ————
RHR Pump EJ-V062 [RHR-B | Locked SRR r—"
|Room Cooler | : ! Open e

[10B ESW Re.
{turn lsolation

|




WOLF TREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Low Head Injection/Low Head Recirculation System

TABLE A8.2 MODIFIED SYSTEM WALKDOWN (Ca

T ]

Desired Actus 13
De cription ID No Locstion Position Position

S—— ' -
RHR Pumy El RHE A Lockes
Roow Cooler VO33R Open
I1UA ESW Re
turn I1solstion

el

e R 3

Pump ol WHR-A Locked
woem Cooler voil0 Throttied
1“4 ESW Re

turn lsolation

VSRS, NS, Grihihhhee ..., .
“".S“ o 34 |EF Locked
Pump " 20m Y037 Open
Fanier 10A |

Isolation

i
g eIV & " Iy

RHR Train B EJ.-VO02 | RHR
{to CVCS Let HXB
down Isolation

R—— pessn— &
RHR Train A
1w CVCS Let
|down lsolstin

RHR




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE
Low Head Injection/Low Head Recirculation system
TABLE AS2 MODIFIED CYTITEM WALKDOWN (Cont'd)
& Desired Actusl Pow. Su Reguired A lua
Description 1D No Location Position Position Breaker # Log2 ior Positior Positior
 ——— ! | — + + + + ‘ ‘ »
RER HxB BI-VOIs [ CCW-B Locked
CCW Outlet Throttied
isolation Vaive
R —— T TSI RTINS — " W— $ "
RHR HxA EJ.-VOI3 |CCW.A Locked
CW Outlet Throttied
Isolution Velve
RHR Toain A EJ-FCV. IRHRHxA | Closed - | $2NG ON
[Mini Flow 610 GIACPS
| Valve
| |
P e S S PR - - +-— » . + +
RNR Train B FJ.FCV. |[RHRHxB | Closed SING ON
M Flow 61l 02A0R
Valve
-

[ TSI VSRS GHDES S S—— - - ——  p— - W — P —— e
I[RMR Train A EJ-HV Contain Closed . $ING IN
RCS-RMR Iso- 87012 meit El 01 BEF2
iation Valve
RIS, S FEATCRE!| ST e, D —— | iR
RHR Train B E)-HV Contain Closed TR SANG ON
RCS RHR Iso 87018 ment El 0!BDF3}
iaion vYalve




Low Head Injction/Low Head Recirculation System

TABLE AS2 MODIFIED SYSTEM WALKDOWN (Cont'd)

WOLF CREEK GENERATING STATION
“ISK-BASED INSPECTION GUIDE

Desired Actual | Pow. Sup. Required | Actual
Description | ID No. | Location | Position | Position | Breaker # | Location | Position | Position
Cross Tie lso- [B716A 0IBER)
lation Vaive
Cross Tie Iso- |8716B 02BDR)
Iation Valve
RHR Train A |[BJ-HV. [Contain: | Closed i——— NELEC ON PO
Sump «« "HR [8811A |mem EI 01BFF) PRM
Pump A
RHR Tigin B |EJ-HV. [Contains | Closed pim— . ] SELEC ON TR
Sump to RHR [B811B  |menmt Bl 02BEF2 PRM
Pump B
R'R Train A |EJ.HV. |[NPENRM |Open JRESC— ) | ON S
RHR 10 Cold |[BBOSA 0IBCRI
Leg lsolation
Valve
RHEK Train B |EJ-HV- |SPENRM |Open us— ] ON P T
RHR 0 Coid |BB0OSB 0iBBR2
Leg lsolation
Vaive
EHR to Hot BJ-AV. |SPENRM |Closed sy | S9N ON S R———
leg lsolation 8840 02BBR3
Valve
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WOLF CRFEK GENERATING STATION
LHULHR

TABLE A2 (Cont'd)
REFERENCE DOCUMENTS

TITLE LD NO. REV DATE
ERERE TN
WCGOS Licensed Opersior lnitial Training Documents

1, "h:m Core Cooling System und Safety lnjection” LO 1300600 w 02/28/88

2. "Residunl Ment Removal System" LO 1300500 001 O8/10/88
Procedures

1. WCGS "RHR Normal System Lineup’ CKL B 120 9 08/13/88
Bciags

I, "P&ID « Residusl Mest Removal Syssem” M- 12R01(Q) | 07/14/87

2 _"P&ID - Reacior Coolant System" M-12BB0I(Q) 2 07/14/87
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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 lo sense
selected plant parameters, determine whether or not pr-determined safety limits are being
exceeded, and, if they are, to form logic combinations based on exceedence of the selected
purameter 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 redundant
channels that gencrate actuation signals concerned with the auxiliary feedwater and ventila-
tion systems; the digital circuitry provides two redundant logic trains that receive inpuls
from the analog protection channels and provide the necessary logic to activate required ESF
systems concerned 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:

Safety Injection Signal (SIS)
Containment Isolation Signal Phase A (CISA)

Containment Isolation Signal Phase B (CISB)

Containment Purge Isolation Signal (CPIS)

Containment Spray Actuation Signal (CSAS)

Fuei Building Isolation Signal (FBIS)

Control Room Ventilation Isolation Signal (CRVIS)

Main Steam Isolation Signal (MSLIS)

Feedwater Isc!tion Signal (FWIS)

Auxiliary Feedwater Actuation Signal (o1 Motor and Turbine Driven Pumps
(AFAS-M, AFAS-T)

11. Auxiliary Feedwater Low Suction Pressure Switchover (LSP)

12. Steam Generator Blowdown and Sample Isolation Signal (SGBSIS)

Several plant parumeters are monitored by the ESFAS to generate actuation signals foi
safety systems listed above. These plant parameters are given below with an indication of
the coincidence required for mission success.

COe®0 LB W —
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Low steamline pressure (2/3 councidence for 1/4 steam generators)

High steamline pressure rate of decrease (1/3 coincidence for 1/4 steam generators)
Low pressurizer 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 undervoitage condition (2/4 coincidence

Steam generator level lo-lo (2/4 coincidence for /4 steam generators)
Steam generator level hi-hi (2

Low RCS T,

High containment atmosphere radiation level

High containment purge system radiation level

High fuel building ventilation system radiation ievel (1/2 coincidence)

/4 coincidence for 1/4 steam generators)

-

Accident Importance Inspection
Dominant Failure Modes Sequence Category Activities

Pallure of sutomatic initiation logic (most oritical for
Ausiliary Feedwater (AFW) initistion) through following
BUEBATION

o) lostrument fatlure through calibration or maintenance
error

NOTE: Motor driven AFW pumps are initisied or o
tieam pgenersior isve 44 cpincidence on one sieam
generator) or on & trip of both main feed pumps. The
turbine driven AFW pumps are initisted by a lo-lo steam
generator level (2/4 coincidence on 2/4 steam generators
on an undervoliage condition on bus NBO|I/NBOZ (2/4
coinciden,

b) Logic relaye fail 1o ¢

Fallure of 120V
see Table A .2-)




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Engineered Safety Features Actuation System (ESFAS)

TABLE A.X6:2 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
testing, the observation of which will provide the inspector with direct input regarding the
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 LD, NO. REV DATE
WCGS, Licensed Operator Initial Training Document
| "Enginecred Sufety Festures Actuation System’ LO130i301 000 10/30/87
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WOLF CREEK GENERATING sTATION
Table A.11-1. Importance Basis and Failure Mode ldentification

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 18 also cnitical 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 rumps discharge to the RWST through the minimum flow recirculation
lines until the RCS pressure is sufficiently reduced to allow inflow

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 t

)
£

auto-switchover of the RHR pumps suctions to the containment sumps. This could occur as
quickly as 14 minutes after actuation. This suto-swiichover occurs at approximateiy 3¢
RWST level, on 2

5O
L

out of the 4 Lo Lo-1 Level bistables. The operators initiate CCW flow to

the RHR heat e: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 venfy that the
auto switchover is occurring. The auto-switchover works on
cencurrent with an U(S. The auto-switchover annunciator anaunciates when the first level

a 2 out of 4 level logi

detector reaches 36%: therefore the auto-switchover may occur sometime after the
receiv od

LQarm, 1

Aceld-. @ Importance nspection
Sequence Cuategory Activities

Dominant Fallure Modes

Common cause miscalibration of RWST level sensors
which fails manuval realignment of high and low pressure
BCCS

LT-930, LT-931, LT-932. LT.902

(N |

M

Failure 1o realignr system after refusiing outage
refueling procedures)




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Redueling Water Storage Tank (RWST)

TABLE A.l1-2 MODIFIED SYSTEM WALKDOWN

Desired Actual | Pow. Sup. Required | Actual |
Descr.ption ID No. | Location | Position | Position | Breaker # | Location | Position | Position
RWST LT-930 BN. 73 Open PR —
Isolation voo?
RWST LT-931 BN- 713 Open SORT—
Irolation VOOs
RWST LT-932 BN 713 Open —
Isolation Voo
Isolation V010
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WOLF CREEK GENERATING STATION

RWST

TABLE A.11:2 (Cont'd)
REFERENCE DOCUMENTS

TITLE
WCGS Licensed Operator Initial Tramning Document

LD. NO.

REY

DATE

|, "Emergency Core Cooling System and Safety Injection”

LO 1300600

01/28/88
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WOLF CREEX GENERATING STATION

Table A.12-1. Importance Basis and Failure Mode Identif.cation

POWER CONVERSION SYSTEM (PCS)

Mission Success Criteria

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, three 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 afier 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
§Ga, through the feedwater regulating valve bypass valve. The PCS is dependent on non-
¢luss 1E DC power and instrument air. The success criterion for the PCS is restoration of
flow frem one or more main feedwater pumps to one or more steam generators,

Accident Importance Inspection
Dominant Failure Modes Sequence Category Activities

1. Loss of Power conversion System is an impornant tran- 10 H
sient event when coupled with loss of AFW. Failure
modes for the PCS are:

#) PW line break with failure of operator to isolate o.T

b) Failure of main FW or condensate pumps to continue SMT
running. There are numerous trip initiators for the FW
and condensate pumps.

¢) Fallure of main FW and condensate pumps to start and 0
run following loss of DC bus (see Table A3-1)

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 s powered from P!-0106
and Pump B from PJ.O107.
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Power Conversion System (PCS)

TABLE A.12:2 MODIFIED SYSTEM WALKDOWN

Description

ID No.

Desired
Posttion

Actua!
Position

Pow. Sup.
Brosker #

Location

Required
Position

Actual
Position

Condersate
Pump 1A
Recire. Valve
FV.78 inlet
isolation

Vo092

422

Open

Condensate
Pump 1A
Recire., Valve
FV.78 Outlet
Isoletion

Y0§3

422

Condensate
Pump 1B
Recire. Valve
FV-15B Inlet
Isolation

422

Condensate
Pump IR
Recirc. Valve
FV.15B Outlet
Isolation

AD-
vo91

42

Open

Condensate
Pump IC
Recirs, Valve
FV-22B Inlet
Isolation

AD-
VOsg

422

Open

Condensate
Pump 1C
Recire, Valve
FV-22B Outlet
Isolat’ un

AD-
Vo089

422

Open
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Power Conversion System (PCS)

TABLE A12:2 MODIFIED SYSTEM WALKDOWN (Coni'd)

Desired Actual Pow. Sup. Required Actual
Description ID No. | Loeation | Position | Position | Breaker # | Locstion | Position | Position
Steam Seal & |AD. a8 Lotcked —
9th Stage Ex- | VIS0 Open* R
haust Draio to
LP Condenser
Isolution
Condenser AD-. Control | Closed ——
Vacuum Bresk [HIS-113 |Board
ers Valves RLO2S
(AD-HV113 A,
BC.DY
Condensate AD- Same Auto PRI
Pump A FIK-TB |RLO23
Recire. Valve
(AD-FV7B)
Condentate AD- Same Auto —
Pump B FIK:15B |RLO2)
Recire, Valve
(AD-FV15B)
Condensate AD. Same Auto cioiipipitans
Pump C FIK-228 | RLO2)
Revire. Valve
(AD-FV22B)
AD-HVI13B 52 On A
Yacuum PGIS R
Breaker Valve |JF2
for IP Con-
denser

*Note: Valve must be locked open at all times except when line FC.005-BC-! is depressurized (AFW Pump
Turbine Condensate Drain Header),
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Power Conversion System (PCS)

TABLE A.12:2 MODIFIED SYSTEM WALKDOWN

Desired Actual | Pow. Sup. Required | Actual
Description ID No. | Location | Position | Positiun | Breaker # | Location | Position | Position
AD-HV113D $2PC13 On S —
Vacuum R CR2
Breaker Valve
for LP Con-
denser
AD-HVI113A S2PGla On
Vacuum R EF4
Breaker Valve
for LP Con-
denser
Vacuum R EFS
Bresker Valve
for HP Con-
denser
Motor Driven | AE. a3l Open
SGFW Pump |V34
Mini-Flow lso-
iation
SOFW Pump B |AE- 412 Locked PR —
Suction PT-§ | VOI Open PTG
Isolation
SGFW Pump 8 |AE- 434 Open b
Suction lsola- | V006
tion
SGYW Pump A | AE- 434 Dpeit
Suction lsola- | V009
tion
SOFW Pump A |AE. 442 Locked ——
Isolation l
|
SGFW Pump A |AE- 442 | Locked .._____}
Recire, FV.2B | V026 Open SS—
lnlet lsoiation l
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Power Comversion System (PCS)

3 TABLE A.12:2 MODIFIED SYSTEM WALKDOWN (Cont'd)

Desired Actusl | Pow. Sup. Roguired | Actual
Description ID No. | Location | Position | Position | Breaker # | Location | Position | Position
Iniet Isolation
89 Open ———e
Lube Oil Bear- |PJO106
ing Pump
DPFOCIA
Emergency 89 Open FR—
Lube Oil Bear- | P10107
ing
DPPOCIB
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PCS

TABLE A.12:2 (Cont'd)

REFERENCE DOCUMENTS
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WOLF CREEK GENERATING STATION
Table A.]3 Importance Basis and Failure Mode ldentification

CHEMICAL AND VOLUME CONTROL SYSTEM (CYCS) EMERGENCY
BORATION

Mission 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 a4 SIAS -+ manually to rapidly inject concentrated boric acid into the RCS. Of concern are
the ritual .« 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 borig
acid transfer pumps. It is sent directly to the suction of the charging pumps through
immediate boration valve BOG 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 BG HV-8104
- Start both boric acid transfer pumps

- Observe the immediate boration flow meter on main control board panel RLOO2 for
proper indication of flow

Since the boration flow bypasses the normal Reactor Makeup System and 1ts indication
there is no record of the total amount of bori¢c acid that has been added. If it is required to
add a specific amount of boric acid, the control room operator must manually calculate the
boric acid addition by observing the boric acid flow rate

immediate boration

and the tume duration of the

Alternate immediate boration (manual immediate boration) is used if the normal
immediate boratior path 18 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 BG FCV-110A (which is normally closed and fails
open) to & manual valve, BG V-177, operated locally in the Auxiliary Building from the
Safety Injection Pump room "A". When the alternate immediate boration valve BG V-177 |
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 flow recorder. Also, the flew will be
totalized on ihe bonc acid counter




Dowinant Failure Modes

Accident lmportance
Sequence Category

Inspection
Activities

Failure 10 initiate and perform emergency boration !nitia-
tion of emerging boration is & manusl operation by the
Control Rooin operator.

Refer to Off-Normal Procedure OFN 00-009 “Immediute
Boration”)

Single valve fallure 10 open preventing boric scid Tow.
Principal fallure modas are power or critical cireuit fault,

MOV HY 8104 is the immediatz boration valve and is
controlled by the Control Room operstor.

Check valve V-174 must also allow passage of the boric
scid. Normally closed boric acid Now control valve BO
FCV.110A must successfully fail open. or be manually
opered from the Control Room, Normally closed manusl
valve BO V.177 must be locally opened.

Failure of boric scid pumps w0 provide sufficient flow

Bori¢ Acid Transfer Pumps:
PBGO2A
PBGO2B

Charging pumps unsvailable due 1o maintenance or failure
10 run

Centrifugal Charging Pumps: PBGOSA and PBGOSE
Positive Displacement Pump: FBGO4

B M

" M

0

SMT

SMT

S§MT
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Chemical and Volume Control System (CVCS) Emergency Boration

TABLE A.132 MODIFIED SYSTEM WALKDOWN

Desired Actual | Pow. Sup. Required | Actual
Deseription ID No. | Locstion | Position | Position | Breaker # | Location | Position | Position

BAT A Cutlet [B461A

i

]

BAT B Outlet |B461B

Boric Acid Viag

Boric Acid 8478

§5| 11| 11 1

Boric Acid Vie6

B Dischurge
Ilsolation Valve

i
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WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

lable B Plant Operations Inspection Cuidanct

Recognizing that the normal system lineup 18 important for any given standby

LG salet

the following human errors are identified as important 10 sk

lable B.1 Plant Operations Inspecuon Guidance

System

Faillure Discussion

Normal & Emergency Failure of Emergency Diesel Gener Table A2-1, ltem
AC Power roars (EDGs) to start or run
"IGNEO DONEO2

Failure 10 restore AC power afler
station blackrut w/concurrent RCP
seal LOCA

(See Table A.2-1, ltem 3}

lmpf"(t! EDG post mAaintenance

velve or breaker lineuy

(ESW V052,V053,V079, vORO
DC Power Less of 125V DC bus

See Table A3, ltem |

Operalional test or maintenance error
resuiting in a) de-energiiing or Cas
cading of DC power supplies b)
failure to properly restore batieries
or charger alter maintenance

[See Table A3-1, ltem 3]

Reactor Protection Sys Operator failure to manually
tem (RPS) reactor following ATWS

sCram

High Heud injection Failure to switch from RWST to the
Recirculation contatnment sump via the Low Head
Recirculation system
[See Table A.6-1, ltem

Primary Pressure Relief PORY block valve cloused lable # |, lten

Hystem [HVROOOA HVROOOB

Operator error i bleed and feed ac ; A+l ltem 4
tivities causes lack of RCS cooling

Auxiliary Feedwate: Failure to manually start locked out ltem

standby pump
~AMDPPALOIAB]




Table B.1 Plant Operations Inspection Guidance (Cont'd)

System Fallure Discussion
Auxiliary Feedwater Failure 10 manually start pump Teble AB-1. ltem 3
(Cont'd) given auto-start failure

[MDP PALOIAB/TDP PALO2)

Local fault of valve in motor-driven Table A8-1, ltem 6
pump discharge to steam generator

[V045,V031)

Local fault of suction valve from Table A.8-1, Item 9
the condensate storage tank (CST)

[VOES)

Undeiected flow diversion Table A 8.1, ltem 11
[VO31,V045 VOSS)

Undetectod FW leakage back Table A8-1, ltiem 12

through pump discharge vaives
causes steam binding

Failure to restore TD pump from Table A8-1, ltem 16
testing
[PALO2)
Faili= to restore TD pump dis- Table A8-1, ltem 17
charge valve after test
[VO0SS)
Failure to manually open TD pump Table A.8-1, lItem |8
discharge AOVs
[ALHV6,8,10,12)
Low Head Injection/ Operator failure to isolate interfacing Table A9-1, ltem 2
Recirculation LOCA
[HV-8809 AB)
Operator failure to successfully Table A9-1, Jtem 3

switch from LHI to LHR including
valve alignment errors

Failure to realign system after test- Table A9-1, Item 7
ing
Operator failure to stop pumps if Table A9-!, ltem 12

pump return line (muniflow) valve
fails 10 open or remain open
[FCV610,FCV«611)

Operator failure to initiate recircula- Table AS-1, ltem 23
tion cooling

ISee Table AS-1, lter 23]

1 2



Table B.1 Plant Operations Inspection Guidance (Cont'd)

System Fallure Discussion
[ngineered Safety Fea- Failure of cutomatic initiation logic Table A.10-1, ltem |
tures Actuation by instrument failure through cali-

bration or mainfenance error
Refusling Water Storage Common cause miscalibiation of Table A 111, tem |
Tank (RWST) RWST level sensors which fails
manual realignment of high and low
pressure ECCS
[LT-930,LT-931,LT-932,LT-9343)
Power Conversion Loss of PCS (and AFWS) by a) Table A.12-1, ltem |
FW line break with operator failure () & (¢)
o isolate break

¢) Failue of MFW and condensate
pumps to start or run following loss
of DC bus

(Buses PJ-0106,P)-0107)

Emergency Boration Operator failure to initiate and per- Table A.13-1, Item |
form_emergency boration
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Ihe listed componenis are the risk siguificant ¢

Tnable

calibration shou!ld

rasential

System

Table B.2

WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

8.2 Survellance and Calibration Inspection GUIDANCE

minimize failure

Service Water

Normal and Emergency

Al

DC

Power

Power

T

Fallure
railure of valves which isolaie SW

flow 10 CTW heat exchangers
[See Table A.l-1, Item 1)

Pumps fail 0 start or run
(PEFO1A PFR01IB)

Pump discharge MOV, check valve
or baader isolation valve fails to
open Oor reman open

(See Tudle A l-l, item )

Non-essential load isolation valves
fail w0 clgse
(See¢ Table A.1-1, liem 5|

Pump strainers plugged
(See Table A.l-]1, Item 6]

Emergency diciel generators
fail 1o start or run
[DGNEOL.DGNEC2)

Loss of vital AC bus
(See Table A.2-1, ltem 4)

Cooling water valves for EDG fail
o opern
(See Table A2-1, ltem 6]

Failure of EDG output breakers to
close
(See Table A.2 Item 7)

Fallure to transfer to reserve source
of AC power and failure of EDG
start signal

tailure of mverter of MG set
(See Table A.2-1, ltem 9)

Loss of 125V DC bus
[See Table A J3-!, ltem 1]

mponents for which surveillance

Surveillance and Calibration inspection Guidance

Table A.1-1, Item

Table Item

Table i, ltem

Table | ltem

T'able y ltem

Table | tem

Table # ltem

Table ' ltem

arg/on

Discussion

Table 2«1, Item &

Toble A.3-1, liem




Table B.2 Surveillance and Calibration Inspection Guiwdance (Cont d)

System Fallure Discussion

DC Power (Cont'd) Failure of on-line charger and fail Table A.3-1, ltem
wre of space to energize on dem W
(See Table A 3-1, ltem 2]

Failure of batienes Table 3 ltem
(INKIINEKIZNKI3INK14)
Loss of battery room ventilation Table 3«1, Liem
(See Table A3-1, [tem 5)

Component Cooling Wa- Pumps fail to start or run Table | . ltem
ter System (PEGO1A,IB,1C1D)

Local fault of heat exchanger valves Table A.4-1, Item
which isolate or severely red e

CCW flow

{See Table A.4-), ltem 2)

Pump discharge or suction valves
fail o cpen or remamn open
[See Table A.4-1, ltem 4)

Failure to open or remain open of Ad-], ltem
any local valve that disable: all

ECCS pump coolers

[See Table A.4-1, Ttem §]

Reactor Protection Instrumesnt failure due to calibration/ Table
maintenance error or random failure
which inhibits initiation of reactor
trip signal

Reactor trip breaker or trip bypass Table
breaker fails to _en
(S2RTASIRTB,52BYA 52BYB|

High Head Injection, Failure of HP! discharge valves 10 Table
Rectrculanen open including common cause fail

ure (includes check valves)

[See Table A.6-1, ltem 2]

Item

Failure of HHR suction valves to ; A.6-1, ltem
open including common cause fail

ure (includes check valves)

[See Table A.6-1, Iem 3]

Failure of pump recurn line Table /
(miniflow) valve to open fails oper

ating pump

(HV-8810, HF-881]1 HV-8B14A HV.

881481 .




Table B.2 Surveillance and Calibration Inspection Guidance (Cont'd)
System Failure Piscussion
HHI/HHR Electrical failures (power cable/ Table A.6-1, Item §
(Cont'd) breaker) disable HHR pump room

Primary Pressure Relief
S, stem

Auxiliary Feedwater

cocling
[See Table A.6-1, Item 5]

Failure of service water system
valve to open or remain open disa-
bles HHR pump room cooling

[See Table A.6-1, Item 6]

Local fault of pumps/pumps fail to
start or run
[PEMO1A B/FEJO1A B/FBGOSA,B)

Failure of valv: to open in the
common portion of the HHI suction
tine from the RWST

(BN LCV-112 D/E]

Plugging of manual valve in the
HHI #ad SI suction line (or in the
containment sump Strainess)

(EM HV-8924/EM HV-8807A,B]

HHI and SI pump return line
(miniflow) valve fails to close; in-
terlock prevents HHR suction valves
from opening

(See Table A.6-1, Item 10]

Local pump failures:

~ failure of control cable to MCC
— failure of pump br. ‘ker to close
(See Table A 6-1, Item 1)

PORYV [ails '¢ open when required
for feed and bleew. mode
(PCV455A PCV-456)

Local fault of vaive in turbine-
driven pump discharge to steam
generator

[VU3S)

Turbine driven pump fails to stan
or run
[PALO2)

Table A.6-1,

Tabiz A.6-1,

Table A &1,

Table A.6-1,

Table A.6-1,

Table A.6-1

lable -l

Table A.8-1,

Table A.8-1,

[tem 6

ltem

ftem 8

iters 9

Item 10

Item 11

ltem |

iem

Item 4




Table B.2 Surveillance and Calibration Inspection Guidance (Cont'd)

Svystem Failure Discussion

Auxilicry Feedwr Motor driven pump fails to start or Table A.8-1, ltem §
(Cont'd) run
(PALOIA,PALOIB]

'

aal fault of valve 'n motor driven

mp discharge to steam generator
-045,V031)

Steam supply or throttie/trip velve
fails to open (or other valve faults
in steam admission line) for turbine
driven pump
[ABHV-5,ABHV -6 FCHV-312]

Local fault of suction valve from
the CST
[(V1S§)

Local fault of motor«drivea pump B-1, Item
power breaker

Turbine-driven pump in test A.8-1, Item
[PALO2)

Local fault of AFW actuation signal 8-1, Item
logic fails to actuate MD pump and/

or TD pump steamn valves

[See Table A.8-1, ltem 15]

wow Head Injection/ Accumula’. r failure, including check Table A.9-1, Item 1
Recirculation vaive failure or plugging of MOVs
[See Table A.9-1, ltem 1]
LHI pumps /il to start or run .- Table A9-1, ltum 4
cluding common cause f: lure
[PEJ-01A PEJ-O1B]
Failure of LHR suction (containment Tab . A.9-1, Item 5

sunip) valves to open
(El HV-8811AHV-8811B]

Failure of LH! suction valve from Table A.9-1, ltem 6
RWST to close
Cold leg isolation valve (ails to Table A9-1, Item 8
close
el i Lie E] HV-8800A HV-8800RB]
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Table B.2 Surveillance and Calibration Inspection Guidance (Cont'd)

System

Faliure

Discussion

LHI/LHR
(Cont'd)

Pump discharge crossover valve fails
to close
(B HV-8716A HV-8716B]

Failure to switch from cold leg to
hot leg recirculation
[See Table A.9-1, ltem 10]

LHI pump return line (miniflow)
valve fails 10 open or remain open,
including common cause

[E) FCV-610,FCV-611]

Containment sump plugs

LH hot leg revirculation discharge
valve fails to open

[E] HV-8R02A HV-8802B)

Heat exchanger cooling water valves
fail to open (CCW failure)
[HV-101(RHR HXA)HV-102(RHR
HXB)]

Injection isolation valves fail to re-
main open
[See Table A.9-1, Item 15]

Recirculation suction valves ruptuce/
feil o remain closed
[See Table A.9-1, ltem 16)

RHR suction line MOVs rupture (in-
terfacing LOCA)
[See Table A.S-1, ltem 17)

Injectior check valves rupture (inter-
facing LOCA), failure to open, fei'-
ure to remain open

[See Table A.9-1, ltem 18]

Lifting of system relief valve below
setpoint.

Failure of automatic intiation logic

by.

8) instrument failure through calibra-
tion Of maintenance error

b) logic relays failing to close

¢) failure of 120V vital AC

Table

Table

Table

Table
Table

Table

Table

Ta 2

Table

Table

Tabie

Table

A9-1, Item 9

A9-1, Item 10

AS9-1, Item 11

A9-1, ltem 12
A9-1, Item 13

A9-1, ltem 14

A9-1, Item 15

A9-1, ltem 16

A9-1, Item 17

A.9-1, Item 18

A9-1, Item 21

A.10-1, Item 1

ol s
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Table B.2 Surveillance and Calibration Inspection Guidance (Cont'd)

System Failure Discussion
Refueling Waier Storage Common cause miscalibration of Table A.11-1, Item 1|
Tank (RWST) RWST level sensors which fails

Power Conversion

Emergency Boration
(CVCS)

manual realignmens of high and low
head ECCS
[LT-930,LT-931,LT-932,LT-933)

Loss of PCS (& AFWS) by failure
of MFW or condensate pumps to
CGutinue running

(See Table A.12-1, Item 1(b)]
Single valve failure to open prevent-
ing boric acid flow due to power or
control circuit fault

[HVB104 FCV-110A)

Failure of boric acid pumps o pro-
vide sufficient flow
[PBGO2A.PBGO2B|

Charging pumps unavailable due to
maintenance or failure to run

[PBGO4 PROOSA,PBGOSE]

Table A.12-1, Item 1(b)

Table A.13-1, Item 2

Table A.13-1, Item 3

Table A.13-1, .em 4




WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

Table B.3 Maintenance Inspection Guidance

The 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 Discussion

Essential Service Water Failure of velves which isolate SW Jable A.l-l, Item |
flow to CCW heat exchangers
[See Table A.1-1, Item 1)

Pump train A ~r B out for main- Table A.1-1, Item 2
tenance
Purps fail to start or run Table A.1-1, Ttem 3

[PEFOIA and PEFOIB)

Pump discharge MOV, check valve Table A.l1-1, ltem 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 A.l-1, Item §
fail to close

[See Table A.l1-1, ltem 5]

Pump strainers plugged Table A.l-1, ltem 6

[See Table A.l-1, ltem &)

Nomal and Emergency Emergency diesel generators (EDGs) Table A.2-1, Item |
AC Power fail to start or run
[DGNEO1,DGNEO02]

EDGs unavailable due to main- Table A.2-1, ltem
tenance
(DGNEO1,DGNEO2)

oss of a vital AC bus Table A.2-1, Item 4
[See Tabie A.2-1, liem 4|

Improper EDG post maintenance Table A.2-1, Item §
valve or breaksr lineup
(ESW V052,V053,V079,V080!

Cooling water valves for EDG fail Table A.2-<1, Item b

to open
_[See Table A.2-1, Item 6]

ro
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Table B.3 Maintenance Inspection Guidance (Cont'd)

System Failure Discussion

Nomal and Emergency Failure of EDG output breakers to Table A.2-1, Item
AC Power (Cont'd) close

[See Table A.2-1, Item 7]

Failure to transfer to reserve source A.2-1, ltem ¢§
of AC power and faiure of EDG
start signal

Failure of inverter or MG set
[(See Table A.2<1, Item 9|

DC Power Loss of 125V DC bus
(See Table A.3-1, Item i)

Failure of on-line charger and fail-
ure of spare tn energize on demand
(See Table A.3-1, Item 2)

Operational test or maintenance error
resulting in

a) de-energizing or cascading of DC
power supplies

b) failure to properly restore batter-
ies or charger after maintenance
[See Tabie A3-1, ltem 3)

Failure of batvr.es
(NKIINKI12 WKI3NK 4]

, ltem

Loss of batte- room ventilation [tem
[See Table A.3-1, Item 5)

Component Cooling Wa- Pumps fail (0 start or run

[tem
ter System (PEGO!A,1B,1C,1D]

Local fault of heat exchangus valves Ad-1, Item
whizh isolate or severely reduce

CCW flow or SW coclant flow

[See Table A.4-1, ltem 2]

Pumps out for maintenance Ad4-1, [tem
(PEGO1A,1B,1C,1D]

Pump discharge or suction valves 41, Item
feil to open or romain open
[See Tabie A.4-1, Item 4]

Failure to open or remain open of A4-1, liem !
any local valve hat disahles all

ECCS pump ccolers

[See Table A.4-1, Itemy 5]




Table B.3 Maintenance Inspection Guidance (Cont'd)

System

Failure

Discussion

Reactor Proection

MHM Injection/

Instrument failure due to calibration/
maintenance error, or random failure
which inhibits initiation of reactor
trip signal

Reactor trip breaker or trip bypass
breaker fails to open
(S2RTAS2RTB.S2BYA,52BYB|

Failure of HHI discharge valves o
open including common cause fail-
ure (inciwdes check valves)
[See © 2 A.6-1, Item 2]

Failure of HHR suction valves to
open including common cause fail-
ure (includes check valves)

(See Table A.5-1, ltem 3]

Failur of pump return line
(muniflow) valve 3 open fails oper-
anung pump

[HVB810,HVER11 HV-8814A HV-
8814B)

‘slectrical failures (power cable/
breaker) disable HHR pump room
cooling

[See Table A.6-1, Item 5]

Failure of service water system
valve to open or remain open disa-
bles HHR pump room cooling

[See Table A.6-1, ltem 6]

Local fault of pumps/pumps fail to
start or run
(PEMO1A,B/PEJO1A B/PBGOSA B)

Failure of valve to open in the
common portion of the HHI suction
line from the RWST

[BN LCV-112 D/E]

Plugging of manual valve in the
common HHI suction line (or in the
containment sump strainers)

[EM_HV-8924/EM HV-8807A.B]

Table

Table

Table

Table

Tabie

Table

Taole

Table

Table

Table

A.5-1, Item

.\05' l ) lwm

A.6-1, ltem

A 6-1, ltem

A.6-1, liem

A.6-1, Ttem

A.6-1, Item

A.6-1, ltem

A.6-2, Item

A 6-1, Item

L]




Table B.3 Maintenance Inspection Guidance (Cont'd)

System

Fallure

High Head Injection/
Rectrculation (Comt'd)

Primary Pressure Relief
Syst.n

Auxiliary Feedwater

HHI and ST pump retm line
(miniflow) valve fails to close; in-
terlock prevents HHR suction valves
from opening

(See Table A.6-1, Item 10]

Local pump failures

« failure of control cable to MCC
-~ faillure of pump breaker to close
[See Table A.6-1, ltem 11]

Pump in maintenance
(PEMO1A B/FPEJOIAB/PBGOSA B

PORV fails to open when required
for feed and bleed mode
[PCV-455A PCY-456]

Failure of PORV/SRV (0 reseat
vausing smail LOCA

[PCV455A PCV-456/SRV-8010A.B,
Cl

PORYV block valve closed
(HV-8000A, HV-80008B|

Local fault of valve in turbine
driven pump discharge to steam
generator

[VOS55)

Turbine driverr pump fails to stast
or run
[PALOZ)

Motor driven pump fails to start or
run
[PALOLAPALOIB]

Local fault of valve in motor driven

pump discharge to stearmn generator
[V045,V031]|

Turbine driven pump in maintsny ce
[PALOZ{

e ¢ W A — -y AMRALS o = Am——

Discussion

A6-1, Item 10

Table Item |
1, Item
. ltem
Table /
Table
Table /
Table
Table 4
Table A.8-1, ltem

Tabiz AB-1, Item 7




Tabie B.3 Maintenance Inspection Guidance (Cont'd)

System

Failure

Discussion

Auxiliary Feedwater
(Cont'd)

Recirculation

Steam supoly valve or throttle/trip
valve fails to open (or other valve
faults in steam admission line) for
turbine driven pump

[ABHV-5 ABHV-6 FCHV-312|

Local fault of suction valve {rom
the CST
[V15]

AFW flow control valve in main-
tenance faus delivery from TD

pumps
[ALHV6/ALHVS/ALHV10// LHV12]

Local fauli of motor-drive. pump
power breaker

Motor driven pu- p In naintenance
[PALOIAPALOIB]

Accumulator failure including check
valve failure or plugging of MOVs
[8“ Table A9-1, Jwem i,

QI pumps dl o L oOv TG
1ing commo. ause falure
[PEJ-01APE)-01B]

Fa''ure of LHR suction (containment

sump) valves to open
(EJ HV-8811A HV-8811B]

railure of LHI suction valve from
RWST 10 close
(EJ HV-8812A HV-8812B]

Cold leg isolation valve fails to
close
[E] HV-8809A,HV-8809B]

Pump discharge crossover valve fails
to close
(B HV-8716A HV-8716B]

Failure to witch from cold leg to
hot leg recirculation
[See Table A.9-1, ltem 10]

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Tabic

Table

A.B-1, Item §

A.8-1, Item 9

AB8-1, Item 10

AB8-1, Itemm 13

A.B-1, Ttem 19

A9-1, Item |

A9, ltem 4

A9-1, Item §

A9-1, Item 6

A9-1, Item 8

A9 i'em 9

A9-1, Lem 10

B-14



Table B.3 Maintenance Inspection Guidance (Cont'd)

System

Failure

Discussion

Low Head Injection/
Recirculation (Comt'd)

Engineered Safety Fea-
tures Actuation

Refueling Water Storage
Tank (RWST)

LHI pump return line (miniflow,
valve fails to open or remain ¢pen
[E] FCV610,FCV-611)

Containment sump plugs

LH hot leg recirculation discha ge
valve fails to open
[EJ HV-8802A HV-8802B]

Heat exchanger ccoling water valves
fail o open (CCW failure)
[HV-101(RHR HXA)HV-102(RHR
HXB)]

Injection isolatior valves fail to re-
main open
[See Table A.9-1, Item 15]

Recirculation suction valves rupture/
fail o remain closed
{See Table A.9-1, Iter 16]

PHR suction line MOVs rupture (in-
terfacing LOCA)
[See Table A.9-1, Item 17)

Injection check valves rupture (inter-
facing LOCA), failure to open, fail-
ure to remain open

[{See Table A9-1, Item 8]

Pumps unavailable due to main-
tenance
[PEJG1APEJOIB]

Lifting of system relief valve below
setpoint

[PSV R856A/BPSV 0240

Failure of autorcatic initiation logic

by:

a) instrument iailure through calibra-.
tion or maintenance error

b) logic relays failing to close

¢) failure of 120V vital AC

Failure to realign system after
refueling outage.
[Refueling_procedures]

Table

Table
Table

‘Tavle

Table

Table

Table

Table

Table

Table

Tabie

Table

A9-1, Item 1]

A9-1, Item 12
A9-1, Item 13

AS-1, Ttem 14

A9-1, ltem 15

A9-1, Item 16

A9-1, Item 17

A9-1, Item 18

A.9-1, Item 19

AS-1, Ttem 21

A.10-1, Ttem |

A.ll-1, ltem 2

B-15



Table B.3 Maintenance Inspection Guidance (Coit'd)

System Failure Discussicn

Power Conversion Loss of PCS (& AFWS) by Table A.12-1, ltem 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 prevent- Table A.13-1, Item 2
(CVCS) ing boric acid flow due to power or

control circuit fault

[HV 8104 FCV-110A]

Failure of boric acid pumps t. oro- Table A.13-1, Item 3
vide sufficient flow
[PBGO2A PBGO2B)

Charging pumps unavailable due to Table A.13-1, Item 4
maintenance or failure to run

IPBG04 PBGOSA.PBGOSB]

B-16



APPENDIX C

CONTAINMENT AND DRYWELL WALKDOWN



WOLF CREEK GENERATING STATION
RISK-BASED INSPECTION GUIDE

C.1 Containment Walkdown
Discussion

Table

Since the containment is generally inaccessiule during normal plant operation, those compo-
nents listed in the preceding tables which are located within the containment are listed

below:
TABLE C.1 CONTAINMENT WALKDOWN
Description
RhR Train A EJ-HV. Containment Closed |
RCS-RHR Isolation Valve 8701A ElL
RHR Trmin B EJ-HV- Containment Closed
RCS-RHR Isolation Velve 87018 EL
Pressu ; .er PORY PCV-455A | Containment Closed
El 2070
Pressurizer PORV PCV-456A ' Closed
2070
Pressurizer Safety Relief Valve SRV-2M19A 3 Not
2080 Gagged
Pressurize: Safety Relief Valve SR' -8010B . Not
2080 Gagged
Pressurizer Safety Relief Valve SRV-8010C v Not
2080 Gagged f
|
|
Pressurizer PORV Block Valve HV-8000A ” Open
(PCV-455A) 200
]
|
Pressurizer PORV Block Valve HV-8000B 7 Open ,
(PCV-456A) 2070 _]

Note: Other components which may be worthwhile to examine are steam generator instrument root valves and other
such instrumentation lines which are important for the ESFAS and for monitoring the RCS and SG conditions.

C-1



