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The Omaha Public Power District (OPPD), as the owner and operator of
Fort Calhoun siation, has established a nuclear 9011C{ to maintain and
operate the facility with due regard for public and plant safety.

Awareness of shutdown concerns 1s a prerequisice to enhancing shutdown
safety. Vulnerabilities that certain systems and components have under
shutdown plant conditions can challenge safety during shutdown such &
loss of AC power and loss of dec.y heat removal. Ouring refueling
outages maintenance and surveiilance activities can require the
simultaneous opening of primary systems and/or containment, cessation of
shutdown cooling, disabling of electrical systems or components, and
movement of heavy equipment. Industry analysis of shutdown events
(NUMARC “Guidelines to Enhance Safety During Shutdown®) has “concluded
that improved outage planning dnd control is the most effective means
of reducing the likelihnod and concequences of events during zhutdown,
The coordination of these activities with the objective to manage risk
and maintain key safety functions is essential and gues beyond
compliance with technical specifications requirements during shutdown."”

OPPD nuclear management will regularly and critically assess current
practices for planning and conducting nutages. OPPD management ig
dedicated to preventing such events by providing management attantion;
ensuring adequate training; demanding compliance with procedures;
effecting detailed planning, coordination and execution of operations;
and manzging risk, While the scope of activities for an unplanned or
forced outage is far less than that of a refueling outage, the same
awareness of vulnerabilities during shutdown conditions is required to
safely conduct the outage. In addition outage scopes will be closely
conirolled; schedules will be fully planned, reviewed, and approved; an
independent safety analysis of approved rofueling schedules will be
conducied; and activities affecting nuclear safety wil)l be performed
according to the approved schedules., Changes to the schedule or
activities that were the basis for the safety evaluation will be
rc-reviemed and approved by appropriate personnel.

During refueling outages at Fort Calhoun Station, system, train and
equipment outages are scheduled according to the Syste Window concept.
The System Window concept takes .nto account the redundancy of safety
systems, electrical power distribution circuits and fire detection and
protection requirements in order to ensure the Station's ability to
maintain the reactor in a safe shutdown condition,
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Omaha Public Power District

Fort Calhoun Station
Nuclear Safety Review Group

The Nuclear Safety Review Group (NSRG) at the Fort Calhoun Station (FCS)
15 performing a review of the 1992 refueling outage schedule. The review
consists of three distinct segments; a pre-outage schedu'e review, a
schedule implementation reviey during the outage, and a post-outage
effectiveness review of the schedule,

The pre<outage schedule review consisted of two NSRG personnel reviewin

shutdown related procedures, required maintenance, Technica

Specifications, industry documents on shutdown issues, and preliminary
outage schedules. The focus of the NSRG'S review is to maintain a safety
margin and ensure ey safety functions are met during the outage. The key
safety functions used are; Reactivity Control, Power Availability,
inventoiy Control, Pressure Control, Core Cooling, and Containment
Integrity. Additiona'ly, the NSRG reviewed Abnormal Operating Procedures
(AOP) associated with the shutdown candition, to ensure available
contingencies are in place.

During the outage the NSRG is performing routine schedule reviews, reviews
of schedule changes which affect the key safety functions, and assessments
of shutdown risks. Additionally, the NSRG is working closely with the
outags management team to ensure the key safety functions are being
maintained.

Following the outage the NSRG will perform an evaluation of the outage to
identify problems and provide this data to FCS management for future
outages, The NSRG will then update its Outage Schedule Reviews procedure
(NSRG-WP<«1) to address identified problems for future reviews.
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SRG_Uocument Review

1992 Refueling Outage Schedule

Date: 12/23/91

D. J. Lakin / D. M. Wise

SECY-31-283, NRC Policy Issue, Evaluation of Shutdown and Low
Power Risk Issues.

NUMARC 91-XX, Oraft of Guidelines to Enhance Safety During
Shutdown .

NUMARC 91-06, Guicelines for Industry Actions to Assess Shutdown
Management

INPO Outage Review Visit Comments.

INPO Letter to W. G. Gates, dated September 13, 1991, Guidance
for Managing Shutdown Safety,

Cycle 14 Refueling Outage Schedule and Supplied Docunents.

FCS PRIDS.

FCS Operating Procedures.

FC5 Technical Specificatiuns.

. Standing Order M-104, Outage Planning and Execution.

Davis Besse Seventh Refueling Outage Safety Review, dated June
2, 1991,
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A review of the 1992 outage schedule was originally planned by the
NSRG following discussions at the 1990 ORSERG workshop in Seattle,
Washington. During the summer of 1991, the Outage Scheduling
Supervisor requested the NSRG to perform an independent review of
the 1992 outage schedule. The NSRG initially reviewed existing FCS
documentation to determine work required to be performed during

refueling intervals,

A copy of the proposed outage schedule was provided to the NSRG in
November, 1991, During the course of the NSRG's review, INPO
arrived for an initial review of FCS's outage planning. The INPO
team informed the ASRG about several items to evaluate from
experiences at other plants. Two Licensed Operators were requested
to assist the NSRG in the last week of the review and proved to be a
valuable resource to perform a thorough review of the outage
schedule, Additionally, the NSRG coordinated to assist Operations
in their outage schedule review by providing information and details
from our review. The outage scheduling group provided information
to the NSRG on interpreting the outage schedule and provided

assistance throughout the review,

Attempts were made to confirm and relay concerns in the schedu'e to
the scheduling group for action as the concerns were identified.
The concerns identified during this review by the NSRG and the

Operators assisting in the review are summarized below.




R e L

i e e e S P —— P —— -

Page 3 of 11
SRG 91-609

Review Summary

During the review of the 1992 Refueling Outage Schedule, the assistance of INPO,

Operations, and Engineering, provided information to enhance NSRG'Ss review.

effectiveness of the NSRG review was improved by dividing the outage schedule

into distinct areas., These areas were:

These areas were divided to specifically review key evolucions in each area,

1.
2,
i
4,
5.

Plant Shutdown to ore Off-Load,
Core 0ff-Load,

Defueled (including SFP cooling),
Core Reload,

Core Reload to Plant Startup.

These evolutions included:

l'

Reduced Inventory to Dump S/G Tubes,
Containment Closure Capability,

Mid-loop Activities,

SFP Cooling during CCW and RW System Outages,
fuel Movement

Electrical Power Source Outages,

Decay Heat Removal Requirements,

Switchyard Activities.

The
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The main condensers are scheduled to be out of service for approximately one
month during the outage. (OPEN)
« this concern was discovered by the Operators and centers around
the need the process waste (monitor tank discharges) during the
outage. This concern was relayed to the outage group for
resolution. The NSRG will review schedule revisions and coordinate
with the outage group for resolution to this concern,
Island bus 3C-4C outage will take power away from the Auxiliary Boiler, which
can affect containment purge, and the Water Plant, which will affect backup
cooling to the air compressors. (CLOSED)
= this concern was resolved by the Outage Scheduling Supervisor who
checked with System Engineering and that a Temporary Modification
can be installed to supply power to the eguipment of the concern.
Additionally, Mr. D. J. Bannister of operations is verifying the
Temporary Modification is referenced on the work order for 3C-4C.
The schedule has containment purge beginning in January, approximately 3 weeks
before shutdown. (OPEN)
= this concern centers around the date when purge is to begin.
Containment Purge is scheduled to begin while the station is stil)
at power, which is inconsistent with the Technical Specifications.
The 0. ctage Scheduling Supervisor was made aware of the concern for

resolution, The NSRG will review schedule revisions for changes to

resolve this concern,
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5FP Cooling with the core offloaded and CCW and RW Systems out of service.(OPEN)

= this concern centers around the ability to maintain cooling for
the SFP with the core offloaded and both CCW and RW being out of
service, The major concern is the inavailability of CCW with the
core in the SFP, There are no plans, at this time, for alternate
cooiing of the SFP with the plate heat exchanger. Mr. D, J.
Bannister of Operations, the Outage Scheduling Supervisor, and the
Special Services Engineer are working on plans to interrupt a 10
year hydrostatic test of the CCW System and restore cooling, The
plans are to let the SFP temperature cycle from the low end of the
operating band to the upper end, restore cooling to reduce the
temperature to the low end and repeat this until the hydrostatic
test is complete. The Operators and the NSRG reviewers feel this is
not the best method to provide adequate cooling. The basis for the
concern is if the temperature is at the upper end of the operating
band and a loss of power occurs, the upper limit for the SFP can be
exceeded. The NSRG and the Operators suggest some sort of alternate
cooling be established to maintain SFP temperature. The plate heat
exchanger and piping are onsite, however a heat exchanger is
needed. Tne “erators provided several options; 1) obtain chillers
as done in the past, 2) obtain an old heat exchanger and provide
fire water as cooling medium, 3) use the alternate $FP cooling

connections and cool SDC with RW, Discussions with the Outage
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Scheduling Supervisor included the possibility of staggering the RW
and CCW outages. This option would allow the use of the containment
coolers to heat the containment and cool the SFP with the RW system
out of service, The NSRG will continue to review the outage
schedule ind discuss resolution of this concern with the outage
group and operations,

10, The Circulati-y Water Pump Outages are not scheduled to begin unti) after
shutdown. Consider starting these pump outages earlier by taking one out while
still on line. (CLOSED)

= the Outage Scheduling Supervisor informed the Operators and the
NSRG of work requiring an instrument air outage in the Intake
Structure which will affect all the Circulating Water Pumps.

11. Inspection/repair of the 011 Lift Check Valves needs to be moved until the

turbine is off the turning gear. (CLOSED)
= this concern was noted and the outage group was already aware of
the conflict. Schedule revisions are being incorporated to correct
the concern,

12, Several PMOs were identified that could be done online rather than waiting unti)
the outage. (CLOSED)

= these identified items were relayed to the OQutage Scheduling
Supervisor for resolution, The outage group will evaluate the work

and determine if action needs to be taken or not.
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Establishment of a laydown area other than the switchyard. Consider o1d trailer
city area, inside fence near warehouse, or parking lot east of Administration
Building.

ldentify temporary power supplies to containment for ground isolation purposes.
Development of a prejob briefing checklist,

Contro)l of crane activities outside of plant near power lines during reduced
inventory or limited power periods.

Double verification of procedures for refueling SDC alignments, and fi11/drain
procedures for loss of inventory/dilution/flooding considerations,

Maintain approximately 40" in SIRWT for emergency Boric Acid flow path with §I
pumps when fuel is in the core.

Do not allow work on or near critical equipment important to operation during
mid-loop conditions.

Establish a status board for minimum equipment required during the refueling

outage for use in the Control Room,

The NSRG will continue to monitor the outage schedule on a routine basis
throughout the outage. Additionally, the NSRG will continue to work with the

outage group in reviewing revisions to the schedule prior to the start of the

outage,

R, L. Andrews W. G, Gates S. K, Gambhir T. L. Patterson J., W, Tills

J, W. Chase D. B, Trausch R, P, (lemens D, J, Bannister W. W, Orr
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SRG 92-098
SRG Document Reyiew
l Document Reviewed: Follow-up to SRG-91-609
Document Subject: 1992 Refueling Outage Schedule
Reviewed By: Date: 1/31/92
Remarks: This review is a follow-up to Document Review SRG-91-609, 1992

Outage Schedule Review, which was initially completed on
12/23/91. The initial report identified 15 items classified as
concerns/problems with the outage schedule. Each of these
concerns are |isted below and updates are provided for each open

item, Two of the 15 items remain open.
Review Summary
The following is an updated status of these concerns/problems.
1. In the original schedule, both the 161 KV offsite power supply, and the

|
. Emergency Diese) Generator (D-1), were scheduled to be out of service during
| the reduced inventory period to dump S/G tubes. (CLOSED)

’ « this was resolved by revising the logic for starting the D-]

} outage to ensure that the S/G tube dumping evolution is complete

prior to allowing D-1 to be taken out of service,
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2. The Equipment Hatch opening and closing sequence was not coordinated for the

evolution of RV head installation and $/G sludge lancing. (CLOSED)
« this was resolved by rescheduling sludge lancing to coincide

with S/G eddy current testing while the reactor is defueled

3. The ERF outage is scheduled during the reduction of RV level for Nozzle Dam

installation. (CLOSED)
- discussions with the Cperators resolved this concern because
redundant indications are available on the control boards for

reducing RV level,

4, Switchyard work is not defined or coordinated to minimize the potential for
losing of fsite power. (CLOSED)
- this concern was resolved by the use of a liaison from the
station to coordinate switchyard work with the Control Room and
the Outage Control Center. Additionally, the proposal to
maintain outage scheduling representatives available to review
work prior to the Control Room authorization wil) add another

level to the defense in depth approach,
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§. 125 VOC battery replacement is not currently in the outage schedule. (OPEN)
« this concern remains open as the affects of when the
replacement occurs during the outage can not be determined. The
Outage Scheduling Supervisor is aware of the need to incorporate
the replacement into the schedule, however no firm date has been
provided as to the arrival date of the new batteries. The NSRG
will review schedule revisions and evaluate the addition of the

battery replacement to the outage schedule.

(Update) Battery 41 is scheduled for replacement during the period of 2/17/82
through 2/29/ 92, Battery 42 is scheduled for replacement during the period of
3/31/92 through 4/12/92. This concern is now considered as (CLOSED),

6. The main condensers are scheduled to be out of service for approximately one
month during the outage. (OPEN)
- this concern wus discovered by the Operators and centers
around the need to process waste (monitor tank discharges)
during the outage. This concern was relayed to the outage group
for rec<olution. The NSRG wil) review schedule revisions and

coordinate with the outage group for resolution to this concern,
(Update) CW pump work will require Instrument Air to be isolated in the

Intake Structure. The OCC and Operations will coardinate this concern during

the outage. (CLOSED)
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7. Island bus 3C-4C outage will take power away from the Auxiliary Boiler, which
can affect containment purge, and the Water Plant which will affect backup
cooling to the air compressors. (CLOSED)

« this concern was resolved by the Outag  “aduling Supervisor
whu checked with System Engineering and tha, Temporary
Modification can be installed to supply power to the equipment
of the concern, Additionally, Mr, 0. J. Bannister of operations
is verifying the Temporary Modification is referenced on the

work order for 3C-4C,

8. The schedule has containment purge beginning in January, approximately 3 weeks
before shutdown, (OPEN)
« this concern centers around the date when purge s to begin,
Containment Purge is scheduled to begin while the station is
stil] at power, which is inconsistent with the Technical
Specifications. The Outage Schedul.ng Supervisor was made aware
of the concern for resolution, The NSRG will review schedule

revisions for changes to resolve this concern,

(Update) Containment purge is now scheduled as part of the plant shutdown,

This concern is now considered as (CLOSED).
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9. SFP Cooling with the core offloaded and CCW and RW Systems out of

service, (OPEN)
- this concern centers around the ability to maintain cooling
for the SFP with the core offloaded and both CCW and RW being
out of service, The major concern is the inavailability of CCW
with the core in the SFP, There are no plans, at this time, for
alternate cooling of the SFP with the plate heat exchanger. Mr,
0. J. Bannister of Operations, the Outage Scheduling Supervisor,
and the Special Services Engineer are working on plans to
interrupt a 10 year hydrostatic test of the CCW System and
restore cooling. The plans are to let the SFP temperature
cycle from the low end of the operating band to the upper end,
restore cooling to reduce the temperature to the low end and :
repeat this until the hydrostatic test is complete. The
Operators and the NSRG reviewers feel this is not the best
method to provide adcquate cooling. The basis for the concern
is if the temperature is at the upper end of the operating band
and @ loss of power occurs, the upper limit for the SFP can be
exceeded. The NSRG and the Operators suggest some sort of
alternate cooling be established to maintain SFP temperature,
The plate heat exchanger and piping are onsite, however a heat
exchanger is needed. The Operators provided severa) options; 1°
obtain chillers as done in the past, 2) obtain an old heat
exchanger and provide fire water as cooling medium, 3) use the
alternate SFP cooling connections and cool SDC with RW,

Discussions with the Qutage
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Date: February 4, 1992 FC-QP-0029-92

From: RP Clemans/L.T. Kusek
To T. L. Patterson
Subj: NSRG Safety Review of Schedule Changes (CID-910894/04)

Per previous discussion on the subject, this memo should document the
process whereby safety-significant changes to the 1992 Refueling/Maintenance
Qutage schedule will be reviewed by the NSRG

During a refueling outage, numerous {actors can cause schedule changes
These factors incluue emergent work, deferral of schedule activities, changing
resource availabilities, revised work estimates, activity changes, etc. In most of thece
cases, no safety significance arises from these changes. However, some screening
methodology must be developed to describe the tolerance level or sensitivity at which
a detalled review by the NSRG will be required.

The orginal outage schedule was developed based on the System Window
concept. All work requinng a piece of safety-related equipment ‘0 be inoperable i1s
scheduled to be performed during the appropriate System Window. System Windows
were devewoped 1o ensure necessary equipment availability to maintain the key safety
functions. Any emergent wark or activity changes to the schedule that aze within the
defined System Window !all within the scope of the previously performed review of the
schedule by the NSRG

The changes to the schedule that could impact this previous safety review are
those that would: (1) cause logic changes to the System Windows: (2) require a
safety-related companent 10 be taken out-of-service outside of it's established System
Window: (3) increase the duration of a reduced inventory condition with fuel in the
vessel (for the 1992 outage, these evolutions are (a) drain-down 10 mid-loop for steam
generator tube-gump, (b) drain-down to three feet below head flange for ~actor head
detensioning »nd removal; and (c) drain-down for reactor head replacemeint and re
tensioning), and (4) impact AC power availability (thiz includes 161KV system outage
345KV system outage; DG-1 and DG-2 cutages)
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NSRG-WP-1
ATTACHMENT 2 Page 1 of i
Attachment 2

Qutage Period Review Checklist

Tour areas of nigh activity periodically (i.e., Outage Tour/Activities Chart).

Observ: selected activities involving high risk evolutions (i.e., Outage
Tour/A:tivities Chart).

Review vutage schedule changes on a routine basis.

Perform Shutdown Plant Risk Assessments on a periodic basis (from the plant
status as determined both in the Outage “ontrol Center (OCC) and the Control
Room).

Review System and Component Windows to ensure timely closure.

Review activities and effectiveness of the Outage Control Center.

Observe coordination of liaisons with the Control Room.

Review high risk activities for contingencies prior to commencement of the
activity.

Review outage schedule changes on a periodic basis for scope changes affecting
shutdown risk.

RO
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NSRG-WP-1
ATTACHMENT 3 Page 1 of 1
Attachment 3

Post-Jutage Review Checklist

Compile outage review documents to identify pitfalls during the outage.

Conduct a post-ocutage review meeting with NSRG members on observed problems
during the outage.

Conduct an exit meeting with the plant staff on the overall assessment of the
outage.

Provide a post-outage review report to the plant staff and Outage Planning
Department.

Revise the checklists of NSRG-WP-1 to incorporate outage problems encountered.
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