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Fort Calhoun Station
SSOMI Design Reinspection
February 18, March 21-25, and April 4-8, 1988

4 Background

The NEC Office of Inspection and Enforcement conducted a safety systems outage
modification inspection (SSOMI) of the Fort Calhour Station in the fall of
1965, That inspection was inftiated to examine the adequacy of licensee
management and control of modifications during major outages. The associated
inspection report, §0-285/85-22, for the design portion of the SSOMI was issued
on January 21, 198€; and an enforcement conference was held in the regional
offices on July 10, 1986. NRC regiona) management requested that the Divisior
of Reactor Inspection and Safeguards within the NRC's Office of Nuclear Reactor
Regulation conduct a reinspection to assess tne licensee's corrective actions
associated with all of the original SSOMI's design findings.

2. Purpose

The primary purpose of this inspection was to verify the adequacy of the
corrective actions initiated by the licensee in response to the 47 design-
related findings identified in Inspection Report 50-285/85-22. This assessment
included an evaluation of the generic implications of each finding as well as
the specific resolution. The secondary purpose of the inspection was to
perform a programmatic review of the licensee's design-basis reconstitution
program,

g, Personnel Contacted

The following is a 1isting of key personnel contacted during the inspection:

Name Position

J. Fisicaro Supervisor, Nuclear Regulatory and Industry Affairs (NRIA)
S. K. Gambhir’ Section Manager, Generating Station Engineering (GSE)
H. M. Tackett Consultant to NRIA

M. Eidem Manager, GSE Mechanical and Nuclear

D. Mangan Consultant, GSE

R. Parsons Design Basis Project Engineer, GSE

0. Deboer Engineer, GSE

R, Lewis Supervisor, Mechanical Engineering, GSE

H. J. Fauihabder tlectrical Engineering Manager, GSE

S. Miller Battery Engineer, GSE

D. Morris Load Coordinator, GSE

k. Ronning Cable Engineer, GSE

k. Clemens Cable Engineer, GSE

W. C. Gartner Lead Electrical Design Engineer, GSE

J. Tucker Sr, Design Engineer, Electrical Engineering, GSE

S. Crites Sr. Designer, Mechanical Engineering, GSE

J. Lechner Fire Protection Engineer, Fort Calhoun Station



4. Summary of Open Items/Licensing Issues

The NRC inspection team reviewed a large number of calculations, drawings,
specifications, and other design documents during the 10-day inspection as
further detailed in this report. On the basis of this ceview, the team was able
to close 29 of the 47 original findings identified in Inspection Report
50-285/85-22. The findings that remain open are DZ.1-1 and 02.2-3 in the
mechanical sysiems disciplire, U3.1-3 and D3.2-7 in the mechanical components
discipline, D4.3-1 and U4.4-1 in the instrumentation and controls discipline,
and D5.1-1 and 05.2-1 in the electric power systems discipline.

Attachment A provides a comprehensive description of the resolution and status
of all the SSOMI design firdings in Inspection Report 85-22 including a
description of the correction actions necessary to resolve the oper. items.,

The two mechanice] system items that remain open identify concerns relating tc
the adequacy of the functional testing performed on the air accumulators for
air-operated valves, These air accumulators are attacnea to the instrument
air Yines to allow various safety-related air-operated valves to achieve a
safety-related position in the event of 1oss of the instrument air system,
Through review of the actual test procedure and test results, the inspection
team found that the licensee did not adequately perform postmodification
testing to ensure that the accumulators and their associated check valves
would function as desfgned. Specifically, the functional test did nut dupli-
cate accident conditions, nor were the test data reviewed to correlate them

to accident conditions. Also, the test instrumentation was not arranged to
measure inftial accumulator pressure and system leakage. To resolve this
finding the licensee is asked to review and validate al)l air accumulators
tested to date, complete its program for evaluation of the use of air accumula-
tors including the development of functiona) test criteria and surveillance
testing, and provide the necessary training to all affected personne!.

The two mechanical component items that remain open are associated with main-
tenance of the Updated >afety Analysis Report (USAR) and compliance with USAR
commitments, The team found that the licensee's alternate seismic criteria for
small-bore pipirg need to be submittec to the NRC for formal review since they
relax current USAR commitments (see Unresolved Item U3.1-3 for details). Also,
the team noted that the licensee is not complying with the USAR criteria
assocfated with valve actuator seismic accelerations, nor has it developed an
alternate criterion, As a consequence valve actuator seismic accelerations have
not been considered and valve operability during and after & seismic event is
uncertain (see Deficiency D3.2-7 for detai)s).

The two instrumentation and controls items that remain open involve noncom-
pliance with a USAR commitment and relaxation of applicable code requirements,
First, the team found that the licensee was not meeting a USAR commitment to
nrovide position indication for containment isolation valves during all modes

of plant operation incluaing accident scenarios. Second, the team questioned
the licensee's basis for physical sepa;ation of control wiring within panels.
Specifically, the licensee's original prictice of common routing of redundant
safety-related divisions and common routing of safety-related and nonsafety-related
wiring was inappropriately continued for modifications to safety-related panels
that were recently procured to the requirements of Regulatory Guide 1.75 and
Institute of Electrica) and Electronics Engirzers (1ECE) Standard 304. The tear
believes that such modifications may represent an unacceptable relaxation of the
criteria stipulated when the panels were procured,
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The two electrical power system open items involve nonconservatims in the battery
sizing calculation and the fire wrap cable ampacity derating calculation. In
regard to the former, the licensee neglected to consider battery end-of-1ife
effects. To resolve this fssue, the licensee has committed to obtain the

battery manufacturer's assistance to establish the capacity remaining in the
batteries. To resolve the latter open item, the licensee needs to correct the
cable derating calculation to include proper consideration of a specific manu-
facturer's cable data, application of the correct thermal conductivity for the
fire wrap, and justification for one power feeoer cable t¢ & motor contro)

center being atove the allowable ampacity.

In adéition to the eight open items remaining from the original SSOMI, four of
the items that were closed fo- the purpose of this inspection remain open
licensing issues to be resolved by the licensee and NRR's project directorate.
These four open licensing issues involve noncompliance with USAR seismic design
recuirements for valves, electric motor operators, junction boxes and pressure
switches and the adequacy of the piping analyses performed in response to NRC
Bulletin 79-14, See Open Items 03.1-4, D3.2-4, 03.2-5, and 03.2-8. These
issues are discussed below,

In regard to Observation 03.1-4, the inspection team found that the seismic
qualification of certain safety-related components was not in accordance with
the current licensing commitments in Appendix F of the USAR. The team found
that the seismic design or test criteria for various valves (e.g., motor-
operated, air-operated, ball, manua) gate and globe, relief, safety) and
electric motors specified in Omaha Public Power District Contract 763 were not
provided in their associated design specifications, The licensee informed the
team that the lack of seismic design criteria for valves, motors, and other
components would be resolved as a part of Unresolved Safety Issue (USI) A-46,
However, during a teleconference between the inspection team, members of NRC's
Mechanical Engineering Branch (MEB), the NRC project manager and the Region IV
staff, the team was informed that MEB's program to resolve the seismic qualifi-
cation issues addressed in US] A-4% assumes that safety-related equipment
conforms with the USAR commitments, In & letter from NRC (J. Calve) to OPPD
(K. J, Morris) dated July 28, 1988, the NRC staff accepted, subject to certain
conditions, OPPD's proposal to delay the resslution of seismic oualification
of equipment until the resolution of US! A-46,

The original issues associated with Findings D3.2-4 and 03.2-5 documented

that the Unistrut supports for the junction box to valve YCV-10458 did not

meet the seismic provisions of USAR Appendix F; and the replacement pressure
switches in Modification Request MR-FC-83-83 warranted a more thorough analysis
to substantiate seismic cualification, respectively. The team reviewed anc
found acceptable these specific 1ssues during this inspection of the imple-
mentaticn of corrective actions. HKowever, the licensee stated that the generic
issue of seismic qualification of al) other safety-related junction boxes and
pressure switches will be included in 1ts ,rogram for resolving US] A-46.
Therefore, it 1s necessary that this commitment be addressed by the licensee irn
its submittal pertaining to the A-4€ program,

During the programmatic review of the licensee's design-basis reconstitution
program for the auxiliary feedwater system, the team 1dentified concerns

relating to the adequacy of the licensee's 79-14 program (Deficiency 03.2-8).
The intent of this inspection was not to review the licensee's 79-14 program.



However, in reviewing the design-basis reconstitution program, the team tried
to determine whether certain design attridutes in the area of piping analysis
would be addressed by the design-basis reconstitution program and whether the
licensee had data available to support these attributes. The team identified
three design attributes that shou’3 have 'een reviewed under the 79-i4 program,
but were no.: ') consideration of seisn:c anchor movements between struc-
tures, (2) consio‘ration uf equipment noz:le therma) movements, and (3)
considera.ion of friction loads for pipe supports. In a very 1imited review
of pipin, enalysis attributes, three problems were found. Therefore, the team
bteliever that a more detailecd evaluation of the 79-14 program performed for the
license: by Gilbert/Comnonwealth should be conducted by NRC,

5. Assessme’ . of Changes Since SSOM] (85-22)

a. Mechinical Systems

Since the SSOMI, the licensee has initiated actions that should sutstan-
tially improve modification packages if implemented in accordance with
procedures. These actions include the following:

(1) 1ssuing general engineering guidelines for the preparation of specifi-
cations, design packages, installation and test procedures, and
10 CFR 50.59 safety evaluations

(2) strengthening of Standing Order G-21 to ensure the timeliness of
thirg-party review for normal modifications

(3) developing a new administrative procedure to govern the use and
documentation of engineering judgment in place of detailed calcuia-
tions or design analyses during the preparation of modification
packages

(4) revising Administrative Procedure A-5 to clarify that technical
exceptions from the recommended bidder must be formally withdrawn
by the bidder or the the licensee's purchase ocument and/or the
specification must be reconciled to include the exceptions

(6) revising Administrative Procedure A-11 to control calculations
and to require th - indexing of all calculations

(6) strengthening of Design Procedure B-11 to require multidisciplinary
review of modificaticn packages

The team reviewed these changes and found that they address the weaknesses
in the licensee's moudification control program originally identified by the
SSOM] team, However, continued weaknesses exist in the use of the USAR as a
source of design input and in ostmodification testing., In recognition of
this weakness, a design-basic recons’ itution program has been initiated by
the licensee, Interim use of the USAR until design-basis documents are
available i1s acceptable considering the preceutions included in the various
implementing procedures regarding the need for reliable design input.
Fost-modification testing continues to be a weakness. During the reinspec-
tion the team reviewed functional testing performed on air accumulators and
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fdentified errors that suggest that inadequate attention to proper functional
test and appropriate acceptance criteria is still a weakness.

Kechanical Components

The team concludes that the licensee's program, which it {s developing, should
enhance its design staff's ability to implement design modifications to
piping, equipment, and supports in a controlled manner. The team's assessment
is based on 1ts review of

(1) the licensee's responses to the deficiencies, unresolved items,
and observations which the team documented in NRC
Inspection Report 50-285/85.22

(2) the licersee's program to regenerate the design basis for the safety-
related pip 1y systems at Fort Calhoun

(3) General Engineering Guide GEG-3, “Preparation of Design Packages"

With respect to item (1), the team specifically noted that to address
Deficiency D3.1-1, the licensee withdrew an uncontrolled des . specification
and engaged Stone & Webster to regenerate the system design basis for the
safety-related piping systems at Fort Calhoun., The team also noted that to
address Deficiency D3.1-2, the licensee withdrew uncontrolled design tempera-
ture data and engaged Applied Power Associates to document the operating and
accident temperatures for the safaty-reiated piping systems at Fort Calhoun.

With respect to item (2), the team believes that the licensee's commitment

to regenerate the design basis for the safety-related piping systems at Fort
Calhoun will provide a controlled and retrievable design basis for the safety-
related piping, equipment, and supports installed at Fort Calhoun.

With respect to ftem (3), the team reviewed General Engineering Guide GEG-3,
“Preparation of Design Packages," which the licensee engaged Sar?ent & Lundy
to prepare. The team believes that the procedure if properly followed,
should erable the licensee's design staff to implement design modifications
in a cotrolled manner,

In cymmary, despite its concerns documented elsewhere in this inspection
resort, the team believes that the licensee has made measurable progress since
*ne last SSOMI by committing to create a controlled and retrievable design
basis for safety-related piping, equipment, and supports and by enhancing the
ability of its design staff to implement design modifications in a controlled
manner,

Instrumentation and Control

The * am noted several areas of programmatic improvement relative to the
initial SSOMI findings. The licensee has developed more explicit proce-
dures which should promote betier engineering anrd control of design changes,
pruvided personnel are adequately trained and the procedures are consis‘ently
tol lowed.

One notable example of this improvement was the newly develored Genera!
Engineering Guide GEG-3, “"Preparation of Design Packages.” This document
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appears very thorough in addressing the necessary technicz) attributes of

a design change ind encourages an engineering thought process in developing a
modification, Before this guide was developed, design attributes we.e treated
more superficially in Design Procedure B-2.

For example, GEG-3 provided an outline of a root cause determination
process, which should promote better problem definition and design-basis
development for changes. It also provided a comprehensive list of design
attributes for consideration, with specific reference to supporting
engineering guides, e.g., human factors review and ALARA (as low as
reasonably achievable) analysis guidelines., Guidance also was provided
for systems interaction analysis and 10 CFR 50.59 reviews. The structure,
as well as content of the document, was in a practical, readily usable
form; it appeared less likely that significant attributes would be omitted
in the change process, 1f GEG-3 were conscientiously used.

The team noted that several of the original SSOMI findings might have been
less 1ikely if al)l of the guidelines had been available for developing the
modifications inspected. For example, the definition of environmental and
process conditions for procurement specifications might have been m. =
accurate and consistent; separation requirements and design basis might
have been more evident to the preparers of the modifications; the defini-
tion and solution of the problem for the containment isolation valve limit
switches in Deficiency D4.3-1 might have been more consistent.

The team encouraged the licensee to complete these engineering guides,
which together with a documented design basis should promote significant
improvements to the muodification process.

d. Electric Power Systams

Programs were just being established that would ensure a detailed review
and verification of future modifications. These new programs also would
require irterciscipline review. General Engineering Guideline GEG-9,
"Electrical Systems Interaction" prepared by Sargent & Lundy in February
1988, had not ‘been fssued formally but promised to provide strong guidance
to the design engineer Recently prepared General Engineering Guideline
GEG-27, "Safety Evaluitions," and GEG-28, “Preparation of Installation and
Test Procedures," if properly implemented could have eliminated many of
the original observations in NRC Inspection Report B5-22. Revisions to
Standing Order 21, "“Station Modification Control," Revision 29, November
1987, and the issuance of GEG-3, "Preparation of Design Packages," November
1987, should strengthen the modification control procedure. Revisions to
Design Procedure B-11, "Independent Design Verification," February 1988,
should also ensure the accuracy of the design packages,

€. Design Basis Reconstitution Program (DBRP)

Recognizing that tne licensee was in the initial stiges of developing its DBRP
and that the KKC has not established specific guidance for such programs, the
team performed a programmatic review of the DBRP, on a sampling batis, to ~ssess
whether ali the necessary design-basis documentation had been identified (but

not necess*rily regenerated) within the mechanical components and instrumentation
and control (18C) disciplines. The team sampled some of the available products
of the program to assess the completeness of necessary design attributes, but
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did not attempt to assess the depth and technical adequacy of the identified
design-basis documents.

The DBRP iy intended to establish 2 comprehensive and up-to-date compiiation of
design records. It will document the original dusign basis, eliminate the need
for using the USAR as a design-basis document, provide documentation of calcula-
tional inp' 's and assumptions, provide licensing commitment tracking, and
eliminate .he use of uncontrolled documents. There are two types of design
basis documents: system design-basis documents and plant-level design-basis-
documerts, The system design-basis documents are documents which contain 2
comprehensive listing of design information for a specific system. Plant-leve)
design-basis documents are documents which contain generic design information
applicable to multiple systems or which are not system related but contain
desfgn bosis wnformation for the facility (e.g., pipe stress criteria, seismic
criteria, welding criteria),

The team's review included the scope of the DBRP as reflected by the current
list of candidate systems, a sampie of the system level design-basis document
(DBD) for the auxiliary feedwater system, and the intended scope of forthcom.ng
plant-level DBDs. The review of the plant-level DBDs in the 1&4C area consisted
primarily of interviews and discussions with the team's counterparts to assess
their intentions, since drtails of the plant-level DBDs generally were not yet
available. Ir the mechanical components area, the team assessed the licensee's
ability to prepare the plant-level DBD in accordance with USAR commitments

by compiling a 1ist of design loads and asking the licensee to confimm that
each load type was controlled and retrievavle through its document retrieval
system, since plant-leve)l DBDs had not yet been prepared.

Regarding the scope of the program, the team noted that the following safety-
significant systems seemed to be missing: the reactor protection/engineered
safety features actuation system, the loose parts monitoring system, and the
offsite dose assessment information processing and display system as described
in NUREG-0654., Discussions with the licensee indicated that it also intends
to include instrumentation specified in Regulatory Guide 1.97 and NUREG-0737
in the program, even though they are not explicitly listed,

Regarding the auxiliary feedwater system DBD, the team was generally impressed
by the overall structure and content of the document and the numher of attri-
buter addressed in depth, As one example, the team 1itad the presentation of
design requirements in addition to that of design implementation; this approach
seemed effective in capturing subtle design insights that could be lost if the
“why" as well as the "how" of the design were not adequately documented. The
team did identify some design attributes it expected to see, but was unable to
find, in the auxiliary feedwater system DBD. These attributes included
requirements for instrument channel range, accuracy, and repeatability;
requirements for alarms; requirements for trending, recording, and archiving
data;, and interlock requirements imposed by equipment vendors to assure proper
operation of the equipment.

Regarding the plant-level DBDs in the I&C area, the team understood that
severa) engineering guides, standards, analyses, anc studies/evaluations were
planned, On the basis of its discussions with the licensee, the team expected
that in addition to attributes explicitly listed in the program documents, *he
following were or would be included in the program:

(1) instrument channel uncertainty calculations and techuiques
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{2) design basis for internal flooding (e.g., pipe breaks)

(3) outdoor-temperatuie ranges (the team understood that no safety-related
instrumentation and controls were exposed to the outdoor envirorment)

(¢) evaluation of the plant annunciator system to form a design basis for the
system

(5) 1&C grounding and shielding

(6) inclusion of fuse type and fus~ vating in the planned instrument bus
load study

(7) dinstrumenrt and tubing installation specifications

In reviewing the plant-level NDEDs in the mechanical components area, the team
‘ound that the auxiliary feedwater (AFW) piping analyses of rerord did not
incorporate an evaluation of the following items, which are detailed in
Deficiency D3.2-8:

(1) a USAR commitment to consider the effects of relative seismic displace-
ments between the containmeirt shell and the auxiliary building on the
connected AFW piping,

(2) considerstion of the effects of the steam generator nozzle therma)
displacements on the connected AFW piping

(3) consideration of the effects of the AFw pump turbine inlet nozzle therma)

/

displacements on the connected piping
(4) vonsistent consideration of friction forces for pipe support design

As a result, the team concludes in the mechanical component's area that the
licensee's current ability to prepare plant-level [BDs such «s CS-51, “Seismic
Criteria," and ME-10, "Pipe Stress and Supports," was hampered by the lack of
controlied documents that specified code of record and design criteria and by a
USAR that contained several provisions considered obsolete by the licensee.

In general, the team was favorably impressed by the licensee's efforts to date.
It also sensed from 1ts discussions that the licensee seems motivated to
establish a thorough and useful design basis to be maintained for the 1ife of
the plant, ;



ATTACHMENT A
STATUS OF FINDINGS

FINDING NO. STATUS TITLE

Mechanica) Systems Discipline

D2.1-1 Open La~k of Design Analysis To Support Sizing of
Air Accumulators for Valves YCV-1045 A/R

D2.1-2 Closed Seismic Requirements not Specified in
MR-FC-83-15¢ Procurement Documents

02.1-3 Closed Yendor Exceptions to Specifications Not
Reflected in Prucurement Dorument

2.1-4 N/A Item Number Not Used

02.1-5 flosed Procedural Error Caused Seismic and Stress

Analysis for MR-F(C-83-158 Not To Be Filed In
Modification File

D2.1-6 Closed Failure To Follow Procedural Requirements
for a Normal Modification Resulting in Lack
of Required Desiyn Verification Review

D2.1-7 Closed Incomplete Inctallation/Testing P ocedure in
Construction Package for MR-FC-83-158

p2.1-8 Closed Incorrect Information on Flow Diagram for
Main Steam System

p2.1-9 Closed Incorrect System Description Statements

vz2.1-10 Closed lise of Fluorocarbon-Elastomer Material in
High Radiation Environments

D2.2-1 Closed Incorrect Design Input in Calculation
Associated With MR-FC-81-218

02.2+2 Closed Incomplete Consideration of CQE and Seismic
Class | Requirements for Portions of
MR-FC-B1-218

D2.2-3 Open Incomplete Installation/Testing Procedure
Performed for MR-FC-B81-21B

02.2-4 Closed Incomplete Modification File for a Completed
Modification

02.2-5 Closed Incorrect Information on Instrument Air
Diagram
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FINDING NO.
02.2-6

STATUS

TITLE

Closed

Mechanical Components Discipline

03.1-1
£3.1.-2
U3.1-3
03.1-4

v3.2-1
03.2-2
03.2-3
D3.2-4
03.2-5

D3.2-6
D2.2-7
D3.2-8 (new)

Closed
Closed
Open

Closed*

Closed
Closed
Closed
Closed*

Closed*

Closed
Open

Closed®

10 CFR 50.59 Safety Evaluation Based Upon
Incorrect Assumption and Analysis Methodclngy

Balance of Plant Design Specifications
Design Temperatures for Safety-Related Piping
Small Bore Pipe Support Spacing

Seismic Qualification of Valves Installed in
Class 1 Piping Systems

FR-FC-84-6]1 Design Input Source and Use
MR-FC-83-158 Installation Procedure
MR-FC-84-162 Calculation

Junction Box Supports

Containment Pressure Switch Seismic
Oualification

Sceam Generator Nozzle Dams
YCV- . 5B Yalve Restraint

Auxiliar) Feedwater Piping Analysis Pesign
Input Loads

Instrumentation and Controls Discipline

04.1-1
04.2-1
D4.3-1

U‘.J‘?

04.3-2
U4.4-1
[4.5-1

Clased
Closec

Open

Ciosed

Closed
Open

Closed

Migh ower Rate ot Change Trip Bypass
Lelta T Power Loop Analysis

Limit Switch Circuit Protection by Fusing,
MR-FC-84-744

ESF Bypass Switch Keylock Provision,
MR-FC-81-102

Procurement Requirements on Equipment Vendors
Design Basis Physical Separation Witi.in Panels

Drawing Changes by Procedure A-9, MR-FC-82-178

*Finding closed for this inspec’ ‘on report, but the associated licensing issue
needs to be resolved between the licensee and KRR project directorate
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Flow Element Design Basis Conditions

Battery Room Fire Hazard Analysis

Battery Sizing Calculat on

Battery Charger/DC Bus Coordination
Power Cable Sizing Criteria
Pre-Operational Test Requirements
Inverter Sizing Without Analysis
Design Interface Contro)

Fire Wrap Protection for Cable Raceways

Safety Evaluation for Non-Safety-Related
Systems Described in the USAK

Safety Analyses for Emergency Modifications
Vital AC Inverter Bypass Mode
Untimely Closeout of Emergency Modifications

FINDING NO. STATUS  TITLE
04.5-2 Closed
v4.5-3 Closed
Electrical Power Systems Discipline
P5.1-1 Open
Us.1-2 Closed
05.1-3 Closed
05.1-4 Closed
05.1-5 Closed
05.1-6 Closed
£s.2-1 Open
Design Change Control

D6.1-1 Closed
Vé.1-2 Closed
06.1-3 Closed
06.2-1 Closed
D6.2-2 Closed

Modifications to AFW Turbine Steam Supply Valves
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(Open) Deficiency D2.1-1, Lack of Design Analysis To Support Sizing of
Air Accumulators for Yalves YCV-1045 A/B

BACKGROUND

When the modification request, MR-F(-78-43 was initiated in September 1978, an
air accummulator sizing calculation was not performed to demonstrate that a
sufficient stored volume of pressurized air would be available to close valves
YCV-1045 A and B assuming a 1oss of instrument air and minimum initial accumu-
lator pressure. In response to the finding, the licensee functionally tested
the accummulators to ensure that their size was adequate.

STATUS OF FINDING

During the reinspection, the team reviewed the functional test, performed on
January §, 1986, to assess the adequacy of design. The test had the following
weaknesses and differed from the modification final design package as follows:

(1) The test acceptance criterion was based on holding valve YCV-1045 A or
B shut for 30 minutes, even though the final design description of the
modification package indicated that the accumulators were designed to
supply air to keep the valve closed for 1 hour. The team was informed
that the time was relaxed from 1 hour to 30 minutes on the basis of an
engineering judgment that the distance from the control room to the
location of the valves, in Room 81, is very short. The design engineer
discussed the issue with operations personnel, and they concluded that 30
minutes was long enough. Field Change #2 relaxed the hold time and when
1t was approved an oversight occurred so that the final design description
was not updated,

(2) The functiona)l test did not duplicate the accident condition, and the
acceptance criterion was not altered accordingly. Specifically, valves
YCV-1045 A and B were not shut against system pressure and the worst-case
lowest accumulator pressure was not duplicated. In spite of these short-
comings, the licensee determined that the existing postmodification test
produced satisfactory results by comparing the minimum air pressure
necessary to close and hold the valve in that position for 30 minutes with
the initial accumulator pressure corrected for worst-case conditions.

A related issue was the adequacy of operating procedures to warn of the
potential loss of instrument air to the valve operators. Abnormal Operating
Procedure AOP-17, “"Loss of Instrument Air," Revision 5, February 11, 196€,
contained a note warning the operator that valves YCV-1045 A and B are equipped
with air accumulators and remain operable for at least 30 minutes, after which
they fail open on loss of accumulator air reserves, The team noted that
tmergency Operating Procedure EOP-04, “Steam Generator Tube Rupture," Revision
02, Febryary 1, 1988, and Abnormal Operating Procedure AOP-24, “Steam Generator
Tube Jupture (PPLS Blocked)," Revision 1, October 8, 1986, did not have a
similar warning., The team was informed that Emergency Operating Procedure
ECP-20, "Functiona) Recovery Procedure," Revision 3, March 14, 1988, referred
the operator to Procedure ADF-17. Procedure EOP-20 provided the operator




actions for events during which a diagnosis was not possible, for two or more
events occurring simeltaneously, or for events during which emergency guidance
was not available. The team confirmed that under Maintenance of Auxiliaries
Procedure MVA-3, "Recovery of Instrument Air," Revision 2, March 14, 1988, the
operator was referred to Procedure AOP-17, Because Procedure EOP-20 referred
the operator to the AOP containing the caution, the team's concern is satisfied.

Another related issue was the testinc of the instrument air check valves which
fsolate the accumulator and associated air-operated valve from the instrument
air system upon a loss of instrument air. The licensee has submitted a revised
inservice inspection program plan, dated December 15, 1987, to the NRC and has
identified the two check valves (Tag Nos. 1vV-1045 A-C and IV-1045 B-C). The
revised plan requires these valves to be functionally tested to the open and
closed positions,

This item will remain open pending the (1) completion of a formal calculatior
to document the adequacy of the postmodification test when corrected for
worst-case conditions and (2) revision of the final design description for
modification MR-FC-83-158 to correct incorrect information,

RELATED GENERIC ISSUES
See Deficiency DZ.2-3 regarding the generic issues related to the adequacy of

the overall testing program for the air accumulators and the actions by the
licensee required for closure,
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(Closed) Deficiency D2.1-2, Sesimic Requirements Not Specified in
MR-FC-B83-158 Procurement Documents

BACKGROUND

The sefismic requirements for the manual and check valves for modification
MR-FC-83-158 were omitted from procurement documents even though these valves
in conjunction with air accumulators and associated tubing serve a post-
accident function to c'ose velves YCV-1045 A and B. At the time of the 1905
SSOMI, neither design analysis nor documented engineering judgment existed to
substantiate that the subject valves were seismically qualified.

STATUS OF FINDING

During the reinspection, the licensee provided documentation of the engineering
Judgment that NUPRO check valve M/N $5-6C-10 and small manual valves purchased
for the above modification were seismically qualified (GSE-FC-88-596, memorandum
from M, E. Eidem to MR-FC-83-158 file, April 5, 1988). The team reviewed this
engineering judgment and found that it was an acceptable basis for concluding
that the valves were seismically qualified by similarity for approximately
6g's. However, the licensee could not justi‘y the seismic qualification for
100g9's as stated in the April 15, 1986 response to the original SSOM! report.
Since the subject valves are qualified for the their intended purpose, the team
suggests that the licensee carefully review future submittals with an increased
attention to accuracy and less attention to dramatic emphasis,

RELATED GENERIC ISSUES

A generic issue identified during the SSOM] was the use of undocumented
engineering judgment in lieu of design analyses. During the reinspection, the
Ticensee issued a new policy A-14, “"Use of Engineering Judgment," Revision O,
April 1988. This policy outlines the requirements and documentation necessary
when using engineering judgment in place of detailed calculation or analysis in
preparing modification packages, 10 CFk 50.59 safety evaluations, and
engineering reports, This procedure, when implemented, should improve trace-
ability of final oesign back to design input. This new policy satisfies the
team's concern,

See Observation 03.1-4 for the generic issue related to equipment seismic
qualification,
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(Closed) Observation 02.1-3, Vendor Exceptions to Specifications Not Reflected
in Procurement Document

BALKGROUND

Although the supplier of components for a safety-related modification took
exception to the storage requirements of a procurement specification,
documentation did not exist of an engineering review and acceptance of the
vendor's exception. The observation suggests that the vendor's exception
should have been evaluated and, 1f acceptable, the specification should have
been revised to reflect the acceptable alternative,

STATUS OF FINDING

During the reinspection, the licensee revised Administrative Procedure A-5,
"Procurement of Material and Labor," Revised April 1988, This revision speci-
fied that the technical exceptions received from prospective suppliers should
be addressed in the documented evaluation of bids. For a specification
pertaining to critical quality equipment all technical exceptions from the
recommended bidder must be formally withdrawn by the bidder or from the licen-
see's purchase document and the specification must be reconciled to include the
exceptions. In addition, all changes to purchase documents and specifications
must be reviewed and approved in the same manner as that required for the
original document, This revision to Administrative Procedure A-5 is responsive
to the team's concern,

RELATED GENERIC ISSUES

There is no related generic issue because the specific issue did not result in
a safety concern and the programmatic chance addresses the general issue.
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(Closed) Deficiency D2.1-6, Failure To Follow Prccedura)l Requirements for
Norme] Modification Resulting in Lack of Required
Design Verification Review

BACKGROUND

Normal modification MR-FC-83-158 was not treated in a manner consistent with

the requirements of Design Procedure B-2 "Production ot Design Description and
Evaluation," Revised January 1984, During the 1985 SSOMI, the team found that

@ construction package was prepared even though the verification of the final
design package had not been compieted. This situation was further aggravated

by the design engineer who determined that the construction package did not
require third-party review and who signed a memorandum for the department manager
stating that a third-party review was not required.

STATUS OF FINDING

Although the licensee maintained that no deficiency cxisted, the team confirmed
during the reinspection that the following actions had bee. completed,

Revision 27 to Standing Ordor G-21, dated April 10, 1987, was issued and
included the following changes:

(1) Definition 1.4.25 was included to address independent design verification.

(2) Paragraph 5.6.8 was revised to include the requirements for completion
of the independent design verification before the contruction package is
approved by the Manager, Fort Calhoun Station. In addition, this para-
graph was revised to state that all field changes or procedural changes
and any additional calculations or analyses must be completed before the
system is accepted.

These revisions addressed the team's concern that construction of a normal
modification will not occur before third-party review is completed unless
approved by site and engineering management,

Administrative Procedure A-2, "Modification Request Development," was revised
in February 1988 to include the following change:

(1) Section 2.4 requires that design verification of all design documents and
installation and testing procedures be completed before the final design
package is acrepted by the Manager, Fort Calhoun Station, Exceptions may
be granted by joint agreement between the Manager, Fort Calhoun Station and
the Generating Station Engineering (GSE) section manacer for certain
specialized cases,

For the purpcses of construction package approval and system acceptance, any of
the following 1s considered a completed third-party review (independent design
verification?:

(1) Third-party review in accordance with GSE Procedure B-11 that is completed
and signed off as being “in compliance."”



(2) Third-party review in accordance with GSE Procedure B-11 that is completed
and signed off as being "in compliance except as noted" provided reviewer's
comments have been reviewed and resolved by the design engineer. To
resolve comments requires a field change/procedural chan?e incorporating
any changes suggested by the third-party reviewer and a letter written by
the desiyn engineer to the GSE Manager providing comment and resolution.

(3) A letter from the design engineer to the department manager stating that
any field changes will not result in design deficiencies that will
preclude the modification from performing its intended function. In
this case, the department manager will review the letter and document
the approval. Examples are field changes that are justified by engineer-
ing judgment based on safety margins provided in the original Jesign or
because of their similarity to other approved cesigns. This option 1s
used for design verification of emergency modifications. This approach
does nct mean that third-party reviews are not performed; instead it means
thai the design engineer will ensure that the third-party reviews have
been completed for each field change and that their net effect will not
cause a design-deficient condition to exist.

Design Procedure B-22, "Independent Design Verification," was Revised February
1988 to include the following changes:

(1) Paragraph 4.2 was amended to require all modifications to have a
multidiscipline review,

(2) Paragraph 1.0 was clarified to indicate that independent multidisciplinary
design verifications will be dore for design changes including, those
pertaining to critical quality equipment (CQE), 1imited CQE, non-CQE, and
fire protection system and components.

Although the licensee in response to Inspection Report 50-285/85-22 maintained
that the observation was not a deficient condition or violation of its proce-
dures, the need for performing design verifications has changed and the method
used for performing these reverifications has been improved. On the basis of a
programmatic review of the above-referenced procedures, the team's concerns
have been satisfactorily addressed; therefore, this item can be closed.

RELATED GENERIC ISSUES

The related generic issue was addressed in conjuction with the resolution of
the aforementioned finding. ‘
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(Closed) Deficiency D2.1-7, Incomplete Installation and Testing Procedures
in Construction Package for MR-FC-83-158

BACKGROUND

The postmodification testing procedure did not provide for the testing of the
design function of the air accumulators to shut valves YCV-1045 A and B agairst
a differential pressure of approximately 1000 psig. During installation, these
valves were closed and never cycled as part of postmodification testing. The
air supplied by normal instrument air header wes used to pressurize the actua-
tors instead of air supplied by the accumulators alone. In addition, no
acceptance criterion defined acceptable air leakage, After the NRC audit, a
new functional test was performed,

STATUS OF FINDING

Weaknesses identified in the functional test performed on January 5, 1986,

are identified in STATUS OF FINDING for Deficiency D2.1-1. The functional test
corrected the weakness stated in the deficiency with respect to initial closure
of valves YCV-1045 A and B with the normal instrument air supply; however, it
did not contain adequate acceptance criteria to confirm that the modified
system would perform under worst-case accident conditions,

Revision 17 (o Standing Order G-21, dated April 10, 1987, was issued to

(1) reference Standing Order G-19 for testing requirements; (2) define the
requirement for stating the postmodification system/component performance
requirements for preparing, performing, and evaluatin? the test; (3) specify
the person responsible for evaluating modification-related test results; and
(4) ensure that systems are tested and test results are approved before the
systems are returned to service after they have been modified.

The operations enginreer and the onsite review committee are responsible for
ensuring that the postmodification system/component performance requirements
are adequately stated, sufficient steps are included for performing the test,
responsibility for evaluating the test results is clearly defined, and adequate
assurance exists that testing results are approved before a system is returned
to service following a modification.

On the basis of the revision to Standing Order G-21, the team finds that
procedural requirements appear to exist to prevent the use of incomplete
installation and tecting procedures. Weaknesses in the functional test will be
corrected as part of closure of Deficiency D2.1-1; therefore, this item can be

closed.

RELATED GENERIC ISSUES

The weaknesses in the second functional test contributed to the team's concern
that implementation of postmodification testing requirements at Fort Calhoun is

generally weak and, therefore, additional licensee attention is needed,
Specific action is described as part of Ceficiency D2.2-3, which is still open,
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(Closed) Deficiency D2.1-8, Incorrect Information on Flow Diagram for Main
Steam System

BACKGROUND

During the 1985 SSOMI, the team identified an error on the drawing sho~1n?

the piping arrangement associated with the main steam isolation bypass valves
and the auxiliary feedwater steam warmup lines. The drawing indicated an
incorrect arrangement where the piping tc the bypass valves taps off the
upstream side of the disc and returns to the upstream side, instead of the
correct arrangement where the return is between the main steam isolation valve
and its associated reverse flow check valve. This error apparently caused the
piping connected downstream of the bypass valve to be indicated as being
nonsafety-related.

STATUS OF FINCING
During the reinspection, the team reviewed Drawing 11405-M-252, "Flow Diagram
Steam," Revision 49, dated February 17, 1988, and found that it correctly

shows the piping arrangement associated with the bypass valves and the auxiliary
feedwater steam warmup lines.

RELATED GeNERIC ISSUES

On the basis of its review, the team finds that this error appears to be
isolated and does not warrant a broader review.
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(Closed) Deficiency 02.1-9, Incorrect System Description Statements
BACKGROUNKD

During the 1985 SSOMI review of various modification packages, the team
examined the licensee's system descriptions to confirm system design bases and
found errors in three system descriptions. In response to this de iciency, the
licensee stamped all volumes of the system descriptions as "Uncontrolled
Document, For Information Caly."

STATUS OF FINDING

During the reinspection, the team confirmed that Notebooks 51 and 54 containing
Voiumes 1 through 3 of system descriptions had been stamped "Uncontrolled
Document For Information Only." On the basis of the evidence that notebooks
cont?ining old system descripticns are marked for information only, this item
is closed.

RELATED GENERIC ISSUES

n related generic fssue 1s the inability to access the design-basis information
when implecnting design chaige. One of the goals of a Design-Basis Reconstity-
tion Project, a program initiated by the licensee, is to organize design-basis
records in such a way that a set of system-oriented design-basis documents (DBDs)
can be generated frow these records. DBDs will be developed for safety systems
and systems that may affect operation of safety systems. In addition, plant-level
documents also will be developed to address such generic subjects as seismic and
fire protection. These DBDs will reflect the current design condition of the
plant, combined with a 1imited historical perspective and the justification for
the current plant configuration or generic subject area. The DBUs wil) be
controlled documents to be revised as the plant configuration changes as a

result of modifications,

The team briefly examined the Program Plan for Design-Basis Reconstitution
Project, Revision 2, dated July 2, 1987. This program, if implemented in
accordance with the objectives stated in the Program Plan, should result in a
complete set of new design-basis documents, This program is scheduled to
produce approximately 10 plant-level documents and 30 system-level documents
and 1s expected to be completed by April 1990,




(“losed) Unresolved Item U2.1-10, Use of Fluorocarbon-Elastomer in a High
Raciation Environment,

BACKGROUND

The procurement specification for safety-related instrument air check valves
associated with modification MR-FC-83-158 permitted the use of Yiton as a

seat material, Normally this material 15 not used in high-rsdiation ensiron-
ments, The ori?1na1 specification specified Buna "N" as & seat material;
however, the valve's supplier took exception to the use of this seat material
and stated in a letter that Viton would be supplied instead. On the basis of
this exception the specification was revised to include Viton as an acceptable
material even though the radiation environment remained at 3.0 E6 rads in the
procurement specification,

The team was concerned that (1) the use of Viton may not have been appropriate
for the instrument atr application reviewed and (2) Viton may have been used in
other instrument air or safety-related applications even though a high-
raciation environment may exist,

STATUS OF FINDINGS

Durin? the refnspection, the team confirmed that the integrated dose has been
calculated and that the integrated dose (0 to 1000 hours) is 2.067 E2 rads from
the containment atmosphere and 7.686 E2 rads from Room 69. The subject OPPD
calculation is ES-96-10, “Post-Accident TID for Room 81 Calculation #64,"
Revision 1, dated September 1986, It appears that the tota) integrated dose
over a 1000 hour period is less thar or equa) to 9.753 E2 rads. This value

is significantly less that the specified value of 3.0 E6 rads used in the pro-
curement specification, Therefore, the use of Viton as a seat material appears
to be warranted in the instrument air check valve application discussed above.

The tear confirmed that General Engincering Guide GEG-3, “Preparation of Desig
Packages," Revision 0, December 1, 1987, provides guidelines for determining
the environmental conditions for new equipment. The guide specifies that

al) pertinent euvironmental conditions for new equipment such as pressure,
temperature, and radiation (along with the duration of exposure) should be
documented in the Environmental Conditions section., Mild-environment para-
meters should be taker from ETS-001, and harsh-environment parameters should be
taken from the EEQ Manual., Also, GEG-3 suggests that the preparer of a design
package describe how the processes, components and equipment installed as part
of the modification are suitable for the application and compatible with exist-
ing materials and process conditions.

The use of Viton as seat material for the instrument air check valves in Room
81 1s warranted based on acditiona) information provided by the licensee,
Guidance has been provided that should help in preventing recurrence of
specifying and using materials that are incompatible with the environmenta)
conditions. Therefore this unresolved 1tem 1s closed.

RELATED GENERIC 1SSUES

Since 1t was demonstrated that there was no nisapplication of materi~1, the
licensee has not determined where else Viton has been used in the plunt and,
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in particular, in other safety-related instrumer* air check valve appli~ztions,
Because the original preparer of the modification package used a specification
pertainine to another application and the supplier of small air check valves
typically uses viton seits, the possibility exists that Vi‘on has been used in
an inappropriate application. However, the team be) eves that this likelihood
is very sma)l on the basis of the following: (1) the integrated radiation dose
to Viton valve seats can be further lowered because of the shielding provided
by the valve's metal body and (2) the typic) application would not require the
check valves to continue to fun-tior fo- long periods »fter an accident and
therefore the integrated dose over the period of required operation would not
adversely affect safety function of the chack valves.

On the basis of the foregoing, the team concludes no generic concern exists.
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(Clusew) Deficiency D2,.2-1, Incorrect Design Input in Calculation Associated
With MR-FC-81-21B

BACKGROUAL

Durin? the 1985 SSOMI, the team found that the modification file contained a
calculation cheet thet showed that the air accumulator had sufficient volume
but that had the fcllowing discrepancies:

(1) The volume of stored air used in the calculation was overestimated by 335
percent,

(2) The calculation assumed that the a1, pressure 15 100 psig, even though the
instrument afr system pressure will range between 80 and 100 psig.
‘

(3) The calculation dia not consider system leakage or the period of time that
the valve must rcinain shut,

(4) The calculation sheet was not signed by a checker and a B-2-2 forw was not
attached to the calculation or included in t * modification file.

In response to this finding, the licensee complited ¢ second calculation.
STATUS OF FINDING

Ouring the reinspection, the team reviewed OPPD Calculation FC2007,
"Accumulator S1zing," Revisfon 1, March 26, 1987. In the new calculation, a
more aporopriate accumulator volume cf 1320 cubic inches was used. The minimum
a‘r pressure used was B0 psig, the lower 1imit of the instrument air system
pressure, With these 1nitial conditions, the accumulator was demonstrated to
be sized properly with a factor of safety of 1.4 on accumulator final pressure.

In & memorandum dated March 21, 1988, GSE-FC-88-509, from D. K. Haas to M. E.
Eidem, "Documenting Minimum Instrument Air Pressure," the minimum instrument
a'r pressure was determined to be 76 psig. This pressure correlates to the
closin? of valve PCV-1763 at a setpoint of 80 psig plus or minus 4 psig

to isolate plant air to maintain instrument air pressure., If this new value
fs inciuded in the calculation, the factor of safety is changed frem 1.4 to
1.34,

The calculation sheet for the new calculation was signed by the checker, as
were the GSE-B-2-2 form and each page of the calculation,

On the basis nf the foregoing, the team's concerns were resolved and the item
1s closed.

RELATED GENERIC ISSUES

The related generic issues associated with functioni1ity and testing of air
accumulators are addressed in conjunction with Deficiencies D2.1-1 and D2.2-3.
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requirements and documentation necessary when using engineering judgment in
place of detailed calculation or analysis in preparing modification packages,
10 CFR 50.59 safety evaluations, and engineering reports. This procedure,
when impiemented, should improve traceability of final design back to design
input. This procedure satisfies the team's concern,

The seismic gesign adequacy of other plant equipment is being addressed in
Observation 03,1-4,
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(Open) Deficiency D2.2-3, Incomplete Installation/Testing Procedure
Performed for MR-FC-81-21B

BACKGROUND

During the 1985 SSOMI, the team found that the postmodification test procedure
for modification MR-FC-81-218B did not require the use of the pressurized volume
of the accumylator to shut valves HCV-438 B and D, The installation and test
procedure called for the closing of valves HCV-438 B and D using instrument
air, then the isolation of air from the instrument air header by closing valves
lA<174 and 1A-175. In this configuratiun only a static test was conducted,

The gcceptance criterion was to ensu.e that the valves remained shut for 20
minutes; however, the team found no documented basis that 20 minutes was
sufficient time to identify the need to manually close these valves and to have
a plant operator perform the required action locally at the valves,

In response to the team's finding, a functional test was completed before
the end of the 1987 outage.

STATUS OF FINDING

During the reinspection, the team reviewed Maintenance Order 872293, “"Air Accumy-
lator Testing on HCV-438B, MCV-438D, WCV-238, MCV-239, HCV-240, and HIV-712A."

The stated purpose of this procedure was to provide instructions for the functional
testing of valves with air accumulators specified as critical quality equipment

to ensure a safe shutdown in case of loss of offsite power coincident with 2
design-basis accident, or to mitigate the consequences of such an accident,

Tests of valves HCV-4308B and HCV-438D were performed on May 14, 1987.

The functional test did not duplicate the accident condi%inn, and the testing
fnstrunentation was not arranged to permit confirmation of the design,
Specifically, the test procedure called ror the installation of a pressure gage
between the valve ectuator and its air set (i.e., pressure regulator). There-
fore, throughout the test the pressure gage only measured the a‘r set pressure
of approximately 31 to 33 psig. In addition, the initial instrument air header
presiire was not recorded, even though it could vary from 100 to 76 psig.
Likewise, the pressure in the accumulator after the valve was closed was not
reccrded, nor was the pressure remaining in the accumulator after the valve was
held shut for 30 minytes. Therefore, system leakage cou.d not be evaluated.
Bacause unknown system \eaka?e could have been excessive, and minimum {nstru-
ment air header pressure would not have existed to hold the valve shut (i.e.,
30 psig) under worst-case accident conditions,

A memorandum from the licensee documenta2d that the actions of an operator were
timed as he simulated manua)l isolation of vaives HCV-438B and D (FC-1669-86,
memorandum from W, G, Gates to J. K. Gasper, “"Integrated Regulatory Requirement
Log 1tem No. 860192," November 13, 986)., The licensee found that the operation
was vompleted within 6 minutes and thus satisfied the design requirement to
allow for 20 minutes of holding air,

This defiziency remains open pending completion of the following actions:

(1) Functional testing of valves HCV-438 B and D when they are shut arc as they
remain shut for 20 minutes under worst-case accident conditions,
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(2) Completion of the program initiated to provide @ comprehensive evalua-
tion of systems that depenc on air accumulators for proper functioning
during an accident, Conpletion includes development of criteria for
functional testing and surveillance testing,

RELATEDL GENERIC ISSUES

A relatec ceneric fssue 15 the adequacy of air accumul >rs on all safety-
related valves. In response to this concern, the licensee inftiated a
prograr to

(1) determine the operating criteria for the valves during each applicable
pestulated accident (1.e., operating pressure and temperature, length of
Lime after an inftiating event when valve operation will commence, anc
lergth of time the valve operator must function)

(¢) aetermine the criteria for funcifonal testing of each valve operatur
fdentified

(3) develop appropriate periodic testing to ensure that the systems
continue to function as required

OPFD Memorandum TS-7C-88-120 from R, C. Kellogg to J. J. Fisicaro, datec
February 16, 1988 states that Operations Support Analysis Report (0SAR) 87-10
was prepared to document the findings related to the air accumulators. A total
of 84 valves were icentified as being equipped with arr accumulators and 38
were safety-related, It is expected that the 0SAR 87-10 report will b2
completed and reviewed by Jure 1, 1988, and that 1) safety-related
accumulators will be tested before or during the 1988 outage.

Another related issue 1s the procedural contrel to prevent the use of
incomplete installation and testing procedures. Standing Order G-21 was
revised (Revision 27, April 10, 19877 to (1) reference Standing Order G-19 for
testing requirements; (2) define the requirement for stating the postmodifica-
tion system/component performance requirements for preparing, performing, anc
evaluatin? the test; (2) specify the person responsible for evaluating mydifi-
cation-related tesy results; and (4) ensure that systems are tested and test
results are approved before the systems are returned to service after they have
beern modified.

The operations engineer and the onsite review committee are resporsible for
ensuring the postmodificetior system/componcnt performance requirements are
acdequately stated, sufficient steps are included for performing the test,
responsibility for evalueting the test results 1s clearly defined, and adequate
assurance exists that teuting results are approved before & system is retyrned
te service fullowing 2 modification,

GSE Engineering Manual, Section GEG-3, Paragraph 5.9.2, steted that “test
procedures shall be includec to test the system to assure 1ts function ir
actual operation.™ In addition, the verification process specifically
adaressed functional testing of modifications, B-11 Checklist F, Section §.8,
“Instellation/Test Procedures,” Item 21 asked, "Does testing demonstrate, s
tlose to practical, the norms1, abnormal and emergency function can be
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accomplished?" These requirements should ensure that all design changes are
adequately functionally tested after installation.

On the basis of the revision to Standing Order G-21, the team finds that proce-
dural requirements appear to exist to prevent the use of incomplete installa-
tion and testing procedures. In addition, the licensee hes fssued for tria)
use General Engineering Guideline GEG-28, “Preparation of Installation and Test
Procedure," Revision 0, February 1988,

In spite of procedural requirements anc guidelines, the recurrence of weak-
nesses in postmodification testing indicates a need for continued licensee
attention,

On the basis of the foregoing, the following additional items are required to
close cut the related generic 1ssues:

(1) training on the development of functional testing and test acceptance
criteria

(2) reassessment of completed functional testing of air accumulators performed
as part of OSAR 8710

(3) completion of all functiona! testing of safety-related air accumulators by
the end of the next refueling outage.



(Closed) Observation 02.2-4, Incomplete Modifi .ation File for a Completed
Modification

BACKGRUUND

During the 1985 SSOMI, for completed modification MR FL-B1-21B, the team
fdentified information that was missing from the modification file, including
(1) records of third-party review or check of a calculation and (2) a specifi-
catfgn fg: the procurement of safety-related check valves or of a third-party
verification,

STATUS OF FINDING

In response to this finding, the iicensee strcngthcned procedures and developed
guideline documents for the preparatinn of modification packages. During the
reinspection, the team evaluated the following documents:

(1) General Engineering Guide GEG-3, "Preparation of Decign Packages,"
Revision O, December 1, 1987, should prevent recu-rence of an incomplete
modification file for a completed modification Lecause it prescribes a
modification design process. GEG-3 gives a standard approach for the
preparation of a design package. Detailed engineering guidelines and
associated checklists are provided to assist the design engineer in
preparing the design package and documenting various design features,
assumptions, and design inputs.

Section 5.5 discusses design analysis required for each phase of a design
package. For exanple, in a fina) design issue, this section will present
an overview of all the analyses that would be donc to support the design
modification,

Section 5.5.2 discusses the procuremunt specifications. In a final design
:ssue. all procurement specifications for engineered equipment will be
isted,

(2) Design Procedure B-11, "Independent Design Verification," Revised
February 1988

(a) Paragraph 4.2 requires that all modifications have a multidiscipline
review,

(b) Paragraph 1.0 states that independent myltidisciplinary design
verifications wil) be done for design changes including those
pertaining to critical quality equipment (CQE), )imited CQE, non-CQE,
and fire protection system and components,

(3) Administrative Procedure A.11, “Calculation Numbering and Revision
Control,” kevised March 1987, which was revised to require the indexing of
2)) calculations, with a separate log book for each station (fossil and
nuclear). In additian, the main frame computer can be searched using the
GSE-1 search program to identify the file location of calculations,
Current anc past revisions of calculation; are available on microfilm ir
Document Contro)l., The team examined the log book for Fort Calhoun Station
and witnessed a demonstration f the GSE-]1 search prigram for calculations,
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On the basis of the foregoing, this item is closed.
RELATED GENERIC ISSUES

The programmatic aspects of this ssue are discussed above and adequately
address the generic issues associated with the content of modification
packages,



{Closed) Deficiency D2,2-5, Incorrect Information on Instrument Air Diagram

BACKGROUND

Instrument air header isolation valves, 1A-175 and IA-176, were used during
the installation and testing of mod“fication MR-FC-81-21E. However, these
valves did not appear on OPPL Drawiny 11405-M-264, the piping and instrumenta-
tion diagram (PLID) for the instrumen: 2ir system. During a field inspection
the team confirmed that the valves were installed in the plant,

STATUS OF FINDING

During the reinspection, the licensee revised P&ID 11405-M-264, Sheet 3,
“Instrument Afr Diagram Ricer Details P&ID," Revision 12, datec Apri) 11, 1988,
t2 include missing instrument afr 1solation valves 1A-174 and 1A-175,

RELATED GENERIC ISSUES

Because the licensee had taken no action reYarding on this deficiency before
the team's reinspertion and because of the licensee's previous position that
these types of valves that were not specified as critical quality ecuipment
(CQE) were shown at the discretion of the design engineer and his/her super-
visor, the team was concerned that other non-CQE valves in the other systems
important to safety were not shown on the syster P&ID. In an OPPD memorandum
(GSE-FC-8B8-627 from M, E. Eidem to S. K, Gambhir, W. G. Gates, anc J, J.
Fisicaro, datec April 12, 1988), the licensee indicated their int:nt to revise
the PEI0s or other related drawings to siww manual and check valves whose
operation or misoperation could affect the function of components served by the
instrument air system,

As a general practice, P&IDs for CQE and non-CQE s{stems should accurately
reflect the as-installed condition, Although the licensee's resp nse does not
appear to address systems other than the instrument air system, the team found
ne instances where valves were omitted from other PAIDs., Therefore, on the
basis of the licensee's stated intention for the instrument air system, this

generic issue is ¢losed,
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(Closed) Deficiency D2.2-6, 10 CFR 50,59 Safety Evaluation Based Upon an
Incorrect Assumption and Analysis Methodology

BACKGROUND

Modification Mk-F(-81-21B caused the post-loss-of-coolant-accident (LOCA) heat
load to increase by 3.15 million Btu/hour. During the 1985 SSOMI, the tear
found that & safety evaluation included in the final design description was
weak for the following reasons:

(1) The safety analysis performed ¢id not refer to original design calcula-
tions. The lack of original design analyses or their aveilability cid not
result in the performance of new calculations.

(¢) The qualitative argument used di¢ not reflect a correct understanaing of
the heat transfer phenomenon between heat removal systems,

(3) The safety evaluation contained an unsubstantiated and inappropriate
assumption concerning operator action to secure heat loads under certain
accident conditions,

(4) The basis of Techni.a) Specification 2.4 contained incorrect information
concerning the hes. removal capacity of the component cooling water (CCk)
heat exchangers.

STATUS OF FINDING
During the reinspection, the team closed this item on the following basis:

(1) The margin of safety in the Technical Specifications was substantially not
affectec because of the hich margin between the new post-LOCA heat load
(maximum design loads on the CCw system following a LOCA plus a new heat
load resulting from allowing the reactor coolant pumps to operate) ano the
heat removal capacity of the CCW system,

(2) Controllad Copy No. 58 of the Technical 3pecifications was reviewed, and
the teanm confirmed that Technical Specificativ, Section 2.4, "Containment
Cooling," has been revised to read, "Three component cooling heat
exchangers have sufficient capacity to remove 402 million Btu/hr following
3 luss-of-coolant accident,”

RELATED GENERIC ISSUES

One nf the major concerns related to this deficiency was the apparent lack of
ori,inal design analyses or their availability. The lack of & design analysis
dig not result in new calculations., Thus, a desian engineer had to rely on
qualitative arguments instead of quantitative bases. The team reviewed the
fcllowing guidance and procedures provided to the design engineer to assess if
this weakness had been corrected:

(1) GEG-3, “Preparation of Design Packages * Revision O, December 1, 1987
requires that each functional requirement be referenced to a design-basis
cocument, Where the original desion basis is missing, applicable analysis
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(2)

(4)

(5)

should be documented to support the design value used for the modification
or other justification should be provided.

Standing Order G-21, "Station Modification Contro)," Revision 29, Kovember
19, 1987, and GSE Design Procedure B-2, "Production of Design Description
and Evaluation Nuclear Modifications," Revised December 1987, fdentified the
following as reference documents for determining the design basis of an
existing system, component, or structure for the purpose of modifica-

tions and safety evaluations:

“ Updated Safety Analysis Report in conjunction with any pending
change

© Technical Specifications including Basis section
© safety evaluation reports for Technical Specifications amendments
“ design drawings

Additionally, if the calculations or actua) design requirements were not
available, the design changes will be based on the assumption that no
desigr margins exist unless otherwise justified on the basis of conserva-
tive assumptions and/or field verification. Alternatively, the calcula-
tions will be redone to establish design mergins, and design bases will be
recreated on an as-needed basis,

OPPD Nuclear Production Division Policy/Procedure E-1, "10 CFR 50.59
Sefety Evaluations," guides the preparer in identi®ying and reviewing
plant-specific design, operating, and technica)l documents that describe
the affected structures and system components and their res-ective safety
function(s). These documents include, but are not limited to, design
basis documentation and calculations, related design changes, relatec
Ticensee event reports, previous safety analysis, operating instructiuns/
procedures, surveillance tests, and system descripticns,

General Enginéering Guide GEG-27, “10 CFR 50.59 Safety Evaluation,*
Revision O, February 1988, states that design-basis information, analyses,
and supporting system interaction evaluations necessary to perform a
safety evaluation were developed as part of other sections of the design
package. The purpose of the safety evaluation section is to abstract

the salient conclusion and supporting information developed in those
sections to develop a logical presentation of the potential safety issues
involved with the modification,

Administrative Procedire A-11, “Caiculation Numbering and Revision
Control," Revised March 1987, was revised to require the indexing of al)
calculations with a separate log book for each station (fossil and
nuclear), In addition, the main frame computer can be searched using the
GSE-]1 search nrogram to identify the file location of calculations.
Current and pest revisions of calculations are aveilable on microfilm in
Document Control. The team examined the log book for Fort Calhoun Station
and witnessed a demonstration of the CSE-] search program for calculations.
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On the basis of the foregoin
the need to refer to contro!
had provided a means of recovering old aniiyses, Although the USAR typically
is not considered a design document but s instead a compilation of design
and accident information, the interim use of this document unti) design-basis
documents are availabl: should be with the awareness that some of the
information may no longer be valid.

fes

the team found that the licensee had stressed
sources when performing a safety evaluation and

In general, programmatic ac.ivities since the SSOMI should result in improved
safety evalustions., The specific concerns pertaining to this deficiency have
been reso'ved., Thus, the related generic issue 1s considered closed.



(Closed) Deficiency D3.1-1, Balance-of-Plant Design Specifications
BACKGROUND

Deficiency D3.1-1 documented the licensee's use of the design specifications
contained in OPPD Contract No, 763 to define the design basis for
balance-of-plant piping and equipment., However, the lice see did mot contro)
Contr:ct No. 763 in accordance with the requirements of its quality assurance
manual,

STATUS UF FINDINKG

To address Deficiency D3.1-1, the licensee withdrew Contract No. 763 from use
as 2 design document, It 15 documenting the regenerated system functiona)
basis for each safety-related piping system at Fort Calhoun in a system design-
basis document (SDBD). Each SDBD references a series of plant-level design-
basis documents (PLDEDs) such as PLDBD-CS-51, “Seismic Criteria,” and
PLDBD-ME-10, "Pipe Stress and Supports,” which specify the governing design
criteria for the system piping, equipment, and supports.

On February 18, 1988, the licensee provided the NRC with a 1ist of the SDEDs
ard PLDBDs undei preparation, At that time, the licensee indicated that the
PLDBDs would be completed by January 1989, and the SDBDs would be completed by
January 1990. This item is therefore clnsed.

RELATED GENERIC ISSUES

The l1itensee's inconsistent use of design fnput data to implement modifications
to existing piping, equipment and supports 1s a generic issue related to
Deficiency N3.1-1., However, the team believes that the use of PLDBDs such as
PLDBD-CS-51, "Seismic Criteria," and PLDBD-ME-10, “Pipe Stress ard Supports,”
should enable the licensee's design staff to specify design input data for use
in future modifications in a consistent manner,
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RELATED GENERIC ISSUES

The licensee's documentation and transmitta) of design informaticn are generic
issues related to Deficiency 03.1-2, OPPD Memorandum TS-FC.86.182, dated
March 10, 1986, indicates that OSARs documented and developed in accordance
with Technical Services Procedures N-TSAP-S§ and -6 were controlled documents
that meet the requirements of the licensee's quality assurance manual, The
team, therefore, believes that des‘gn information which the licensee docurents
and transmits in accordance with these technical services procedures will meet
the requirements of the licensee's quality assurance manual,




(Open) Unresolved Item U3,1-3, Smal) Bore Pipe Support Spacing
BACKGROUND

Unresolved Item U3.1-3 documented the licensee's use of a nomograph to
field-route small-bore piping that did not implement the 12-Hz minimum horizon-
tal frequency criterion stipulated in USAR Appendix F, Section F.2.2.2, for
piping connected to the containment,

STATUS OF FINDING

The licensee's pro?rcm to address the lack of design-basis documents for
safety-related small-bore piping was summarized in OPPD Memorandum GSE-FC-88-50¢,
dated March 21, 1988. The licensee intended to address Unresolved Item U3,1-3
as part of the program that was summarized in the memorandum. The purposes of
the program were to

(1) develop fn-house software for piping analysis, based on design specifica-
tions prepared by OPPD

(2) prepare and licenes a set of seismic criteria as an alternative to the
current USAR seismic criteria

(3) formulate program to address issues pertaining to safety-related
small-bore piping using items (1) and (2).

With respect to item (1), the licensee purchased a version of the SUPERPIPE
computer program and associated software from Impell Corporation. Impell had
already benchmarked tine in-house version of SUPERPIPE, and the program and
associated software would soon be accessible on the licensee's computer facili-
ties. The scfiware requirements which OPPD specified for the computer programs
were documented in an OPPD report entitled "System Requirements Specification
and Software Design Description for SUPERPIPE and Supporting Programs, Version
22C," Revision RU1,0, dated November 3, 1987,

With respect to ifem (2), Impell generated a set of alternate seismic criteria
for the licensee that were documented in two Impel)l reports entitled "Alternate
Seismic friteria & Methodologies for Fort Calhoun Station," Volume 1, “Criteria
& Methodologies," Report No. 01-1390-1650, Revision 0, dated January 1988; and
“*Altern.*e Seismic Criteria & Hethodo1o?ios for Fort Calhoun Station," Volume
2, "Jus.ification of Criteria § Methodologies," Report No, 01-1390-1650,
Reviston 0, dated January 1988,

OPPD Memorandum GSE-FC-88-385, dated March 1, 1988, indicated that the generat-
ing station engineering staff had issued the referenced Impell reports to the
licensing staff for eventual submittal to the NRC.

With respect to item (3), OPPD Memorandum GSE-FC-88-506 noted that the licensee's
tormulation of a program to address the issues related to small-bore safety-
related piping was contingent on NRC's acceptance of the alternate seismic
criteria that Impell prepared for the licensee. The licensee planned to
implement the program summarized in the memorandum in the summer of 1989 and to
complete work by June 1, 1991,
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The reinspection team noted that the licensee's latest response to the SSOMI,
dated April 10, 1987, did not summarize its corrective action program for
safety-related small-bore piping.

The team also noted that the alternate sefsmic criteria that Impel) prepared
for the licensee specified a number of design criteria that represent relaxa-
tions of current USAR commitments. For example, Impell proposed that piping
vibratcry modes be combined by random vibration principles, rather than by the
square root of the sum of the squares (SPSS), and that ASM: Code Case N-411-)
damping values be used to analyze safety-related piping systems instead of the
0.5-percent dewiping currently specified for the seismic analysis of safety-
related piping systems in USAR Appendix F, Table F-2.

Unresolved Item U3,1-3, therefore, remains open pending the licensee's
submittal to the NRC of the proposed methodology, scupe, and time frame of its
corrective action program to address the issues related to safety-related
smell-bore piping. The team noted that seveia) of the alternate seismic
criteria in the referenced Impell reports represent relaxations of current USAR
criteria,

RELATED GENERIC ISSUES

The licensee's inconsistent implemencation of the seismic criteria contained in
USAR Appendix F 1s the generic fssue that is related to Deficisncy 03.1-2. . The
team recommends that the licensee review USAR Appendix F and replace seismic
criteria that is no longer implemented with comparable criteria that it
considers compatible with cyrrent design practice.
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(Closed) Observation 03.1-4, Seismic Qualification of Valves Installed
in Class | Piping Systems

BACKGROUND

Observation 03.1-4 noted a lack of documentation supporting the seismic
qualification of valves and valve operators installe¢ in safety-related piping
systems at Fort Calhoun Station. Mowever, the licensee is a member of a utility
group that 1s addressing the lack of seismic qualification documents for some
components in older plants in response to NRC Unresolved Safety lssue (USI)
A-46, "Seismic Qualification of Equipment in Operating Plants,”

STATUS OF FINDING

The licens e was resolving the valve sefsmic qualification issue and related
fssues addressed in USI A-46 through the Sefsmic Cualification Utility Group
(SQUG). The NRC was currently roviouin? a draft SQUG report entitled “Generic
Seismic Cualification Procedure for Nuclear Plant Equipment,” dated March 27,
1567, A memorandum to SQUG members frow R, E, Schaffstall of KMC, Inc. (SQUG
Status Review Mueting, Implementation Schedules for US] A46, dated March g,
1988) indicated that SQUG would 1ssue Revision 0 of its report to member
utilities for review by April 30, 1988, and to the NRC by May 31, 1988, The
memorandum indicated that the NRC would issue a generic safety evaluation
report (SER) by June 30, 1988. The NRC was expected to request plant-specific
schedules from SQUG members within 60 days of the issuance of the SER,

The reinspection team participated in a telephone conference on April 6, 1988,
with NRC Mecharical Engineering Branch (MEB) and keafon IV staff to discuss the
seismic qualification requirements for the safety-related manually operated
valves installed at Fort Calhoun Station. During the conference, the MEB staff
informed the team that MEB's program tc resolve the seismic qualification
1ssues addressed in US] A-46 assumed that installed safety-related equipment was
in conformance with current plant USAR licensing criteria. As {.dicated in
Observation 03,1-4, the licensee could not confirm that safety-related valves
end valve operators installed at Fort Calhoun Station were qualified in accord-
ance with the seismic criteria specified in USAR Appendix F for < fety-related
equipment, In a letter from NRC (J. Calvo) to OPPD (K., J. Mor: ) dated

July 28, 1988, the NRC staff accepted, subject to certain condivions, OPPD's
proposal to delay the resolution of seismic qualification of equipment unti)
the resolution of US] A-46.

The team is, therefore, closing Observation C3,1-4 for the purposes of the SSOMI,
since the licensee's program to qualify the safety-related valves and valve
operators insta)lled at Fort Calhoun Station is to be resolved with the NRC's
Cffice of Nuclear Reactor Regulation.

RELATED GENERIC ISSUES

The lack of seismic qualification of equipment installed in older plants to
current licensing criteria is the qeneric issue related to Observation 03.1-4,
In response to Unresolved Safety Issue A-46, the licensee is attempting to
verify the seismic adequacy of other active mechanical and electrical equipment
in adoition to valves and valve oparators,
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(Closed) Unresolved Item U3.2-1, MR-FC-84-61 Design Input Source and Use
BACKGROUND

Unresolved Item U3,2-1 documented the licensee's inadequate refererces to the
desigr basis and the undocumented use of engineering judgment 1n Modificaticon
Request MR-FC-B4-61,

STATUS OF FINDING

OPPD Memorandum GSE-FC-86-770 (“Documentation of Engineering Judgment: Union
Mass on Safety Injection Tank," dated August 6, 1986) indicates that the
installation of the l-inch, 2.5-pound union above the safety injection (S1)
tank would induce Tigible additional forces, moments and stresses on the §!
tank nozzle., Unresolved ltem U3.2-1 {s therefore closed.

RELATED GENERIC 1SSUES

The adecuate preparation of modification request packages and the adequate
?ocument;t1on of engineering judgment are generic issues related to Unresolved
‘an L!3. '1-

The reinspection team reviewed General Engineering Guide GEG-3, "Preparation of
Design Packages," Revision 0, December 1, 1287, which Sargent & Lundy prepared
far the licensee, and believes that the procedure provides adequate guidance

to licensee personnrel involved in the preparation, documentation, and review of
design packages for Fort Calhoun Statior,

The licensee's interim instructions to its design staff to document the use of
engineering judgment were detailed in OPPC Memorandum LIC-0C-060, dated March 7,
1986, A procedure entitled “Use of Engineering Judgment,” Revision 0 was

issued in April 19:8,

The team believes that the licensee's proposed procedure, when implemented in
conjunction with the plant-leve) design-basis documents that the licensee is
preparing, should -substantially reduce the incidence of undocumented engineer-
ing Judgmert in design modification packages.
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(Closed) Deficiency D3.2-2, MR-FC-83-158 Installation Procedure
BACKGROUND

Deficiency D3.2-2 documented the licensee's failure to specify adequate seismic
;:pgort spgc1ng criteriz for instrument tubing ir Modifization Request
-FC-83-158.

STATUS OF FINDING

The licensee's initial response to the SSOM! documented in Attachment A to OPPD
Letter LIC-86-106, dated April 15, 1986, qualified the subject tubing by
analysis. During the reinspection, the team confirmed that the licensee had
revised Modificetion Request MR-FC-83-158 to incorporate an OPPD calculation
entitled "Tubing Support Distance Calcs/Air Accumulators for YCV-1045 A & B,"
Revision 0, dated December 18, 1985. Deficiency D3.2-2 is therefore closed.

RELATED GENERIC ISSUES

The adequate preparation of modification request packages 1s a generic issue
related to Deficiency D3.2-2.

The reinspection team reviewed General Engineering Guide GEG-3, "Preparation of
Design Packages," Revision 0, December 1, 1987, which Sargert & Lundy

prepered for the licensee, and believes that the procedure provides ¢dequate
guidance tu licensee personnel involved in the preparation, documentation, and
review of design packages for Fort Calhour Station,

The licensee also revised Part 11 of Fort Calhoun Station Unit No. 1 Standing
Order G-30, “Field Changes to Modification Construction Drawings,” on April 4,
1967, The team believes that implemertation of the revised procedure, which
governs field changes to modification design documents such as drawings an-
work instructions, should ensure the ducumented qualification of field-routed
instrument tubing in plant modifications.
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(Closed) Deficiency D3.2-4, Junction Box Supports
BACKGROUND

Deficiency D3.2-4 documented Unistrut supports for the junction box to valve
YCV-1045E that did not meet the seismic provisions of USAR Appendix ¥,

STATUS OF FINDING

The reinspection team closed Deficiency D3.2-4 on the basis of the licensee's
fnitial response to the SSOMI documented in Attachment A to OPPD Letter
LIC-86-106, dated April 15, 1986. In its response, the licensee noted that it
hed instalied & qualified seismic support for the gunction box during the 1985
refueling outage, The team reviewed Modificat. n Request MR-FC-85-201 to con-
firm the licensee's design, qualificaticn, and installatinn of the new supports
f?r the junction box and adjacent conduit, Deficiency D3.2-4 is therefore
closed,

RELATED GENTRIC ISSUES

The pessibility that other installed junction boxes end conduit may lack
Supports thal meet the seismic provisions of USAR Appendix F is the generic
issue related to Deficiency D3.2-4.

OPPD Memorandum GSE-FC-B8-672, dated April 7, 1988, {ndicated that the licensee
planned tc address this guneric concern under the scnpe of Unresolved Safety
Issue A-4€. Therefore, .his item becomes an open liccnsinz issue to be
resolved petween the licensee and NRc's Of 'ice of Nuclear Reactor Regulation.
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(Closed) Observation 03.2-5, Containment Pressure Switch Seismic Qualification
BACKGROUND

Observation 03.2-5 notad that the replacement pressurs switches in Medification
Request MR-FC-83-83 warranted a more thorough analysis to previde additiona)
assurance of the equipment's seismic qualification,

STATUS OF FINDING

Ir, response to Observation 03,2-5, the licensee revised modification Request
MR-FC-83-83 to incorporate an equipment qualification review checklist for the
replacement pressure switches and a calculation entitled "Junction Box Mounting
Support Adequacy/MR-F(C-83-83," Revision 0, deted December 13, 1985. Observa-
tion 03.2-5 is therefore closed,

RELATED GENERIC ISSUES

The possibility that other installec replacement pressure switches may lack
complete seismic documentation is the generic issue related to Observation
03.2-5.

OPPD Memorandum GSE-FC-88-622, dated April 7, 1988, indicated that the licensee
planned to address this generic concern under the scope of Unresolved Safety
Issue 2-46, Therefore, this item becomes an open liccnsing fssue to be
resolved between the licensee and NRC's Office of Nuclear Reactor Regulation,
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(Closed) Deficiency D3.2-6, Steam Generator Nozzle Dams
BACKGROUND

Deficiency D3.2-6 documented the licensee's procurement of seismic Category |
critical quality equipment (CQE) removable steam generator nozzle dams
without requiring the vendor to qualify the nozzle dams to the seismic provi-
stons of USAR Appendix F,

The team closecd part of Deficiency D3.2-6 on the basis of the licensee's
initial response to the SSOM] documented in Attachment A to OPPD Letter
LIC-86-106, dated April 15, 1986, In 1ts response, the licensee noted that the
nozzle dam vendor had prepared & seismic analysis that qualified the steam
generator nozzle dams. However, the team kept Deficiency D3.2-6 open pending
the licensee's preparation of a procedure that would establish guidelines for
the licensee's procurement of CQE materials and services.

STATUS OF FINDING

To address the remaining open item in Deficiency D3.2-6, the licensee issued
Technical Services Procedure N-TSAP-14, "Determination and Procurement of CGE
and Limited COE Items and Services," December 1986, Deficiency D3.2-6 is
therefore closed.

RELATED GENERIC ISSUES

The possibility that the licensee procured other CQE equipment without
specifying the required seismic provisinns of USAR Appendix F is the generic
issue related to Deficiency D3.2-6,

To addriss this generic concern, the licensee reviewed a majority of the
requisitions issued since 1982 to confirm that the procurement specifications
for hardware, services, 3nd software were properly prepared, or that procure-
ment specifications that were inadequately prepared did not result in the
procurement and use of inappropriate or deficient hardware, services, or
software. "

The licensee identified three purchase orders that required quality assurance
certification, OPFD memorandum TS-FC-87-17CB, dated July 21, 1987, summarized
the review that the licensee and Combustion Engineering conducted to confirm
that these purchase orders met the licensee's CQE requirements,

A-3%



(Open) Deficiency D3.2-7, YCV-10458 Valve Restraint
BACKGROUND

Deficiency 03.2-7 documented the following deficiencies in the calculation of
record for the auxiliary feedwater piping subsystem in the vicinity of control
valve YCV-10458:

(1) The valve operator was restrained by a rod attached to a stairpost,
The licensee had not implemented a commitment to the NRC to replace the
strut.

(2) The licensee's as-built drawing did not show either the valve operator or
the existing rod restraint,

(3) The vendor drawing for the valve operator could not be obtained to verify
the valve and operator weights and operator offset dimension.

(4) The valve operator restraint was not modeled in the stress analysis,

(§) There were no calculations that combined deadweight, thermal, and seismic
pipe stresses in the vicinity of the valve,

(6) There were no calculations that ¢ mbined deadweight, thermal, and seismic
locd: for the supports adjacent t¢ the valve, The supports appeared to be
overloaded,

(7) The computer runs were not referenced and, therefore, were not adequately
controlled,

With respect to item (1), the licensee reanalyzed the piping subsystem with the
valve operator restraint removed, and concluded that the operator restraint was
not required on the basis of the pipe stress levels and support loads in the
vicinity of the valve (study run CYGl was executed on December 14, 1985, to
address the NRC's SSOM] concerns; computer run CFSR was executed on April 9,
1987, to be the computer run of record). The licensee removed the valve
operator strut on Janyary 19, 1987, via Modification Request MR-FC-B6-89.

The team nuted, however, that the licensee has a licensing commitment to restrain
contro’ valve cperators that induce seismic bending stresses greater than 1500
pst in the supporting pipe. As noted in USAR Appendix F, Section F2.2.2:

Specia) seismic restraints (ef:her rigid or snubbers) were provided
on control valve mechanisms to prevent overstress when the contro)
mechanism forms a mass center outside the pipe center line and gene-
rates over 1500 pst bending stress on the piping system due to earth-
quake G loading.

The contro) valve operator strut was originally installed to satisfy the USAR
Appendix F criterion, since the architect-engineer (A/E) computed a sefsmic
bending stress of 10,686 psi in the supporting pipe resulting from the e.cen-
tric mass of the valve operator, The valve operator weighed 197 pounds and had
an offset dimeniion of 30.5 inches with respect to the centerline of the
supporting 2-inch Schedule B0 pipe.
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Computer run CFSR computes a total seismic bending stress in the supporting

pipe of 10,149 psi, However, the licensee dicd not implement the referenced

USAR Appendir F criterion since the seismic restraint was removed even though

;g;oscizmic bending stress induced in the pipe by the vzlve operator exceeded
psi.

The licensee mafntained that the piping configuration was adequately qualified
in the vicinity of the valve, since the pipe stresses were within allowable
Timits and the loads induced in the adjacent pipe supports were within design
capacity, Mowever, the reinspection team noted that the USAR Appendix F
criterion, which the A/E originally specified to 1imit the magnitude of the
seismic stresses induced in the supporting pipe, additionally limited the
magnitudes of the valve operator accelerations and stresses when the valve body
was also seismically restrained. In newer plants, valve operator functionality
is confirmed by comparing the seismic accelerations computed at the location of
the operator center of gravity with the maximum allowable operator accelera-
tions specified by analysis or test,

The team therefore noted that the licensee could not guarantee the functionality
of control valve YCV-10456 or other contro) valves during a seismic ev t

unless 1t invoked the USAR Appendix F 1800-psi criterion, or a compari. e
criterion,

The team noted, however, that the licensee was a member utility in the Seismic
Qualification Review Group (SQUG), which is addressing Unresolved Safety Issue
(UST) A-d46, ana that US! A-46 addresses the generic seismic qualification of
motor-operated valves in older plants,

The team recommended that the licensee review USAR Appendix F and replace
sepismic criteria that it no longer implements with comparable criteria that it
considers compatible with current design practice. The licensee should conduct
this review before 1t prepares plant design-basis documents (PLDBDs) such as
PLDBD-ME-10, "Pipe Stress and Supports,” and PLDBD-CS-51, “"Seismic Criteria,”
which 1t had scheduled for completion by January 1989, an¢ which it intended to
reference in the system design-basis documents that it was also preparing.

The licensee also should seek NRC review of the alternate seismic criteria that
Impall preparsd, amend the USAR accordingly, and incorporate these additional
provisions in the PLDBDs (see Unresolved Item U3, 1-3 for a discussion of the
licensee's proposcd alternste seismic criteria),

Kith respect to item (2), the licensee has not yet updated OPPL Drawing D-4318,
sheet 1 of 3, Revision [, nated June 26, 1986, to incorporate the computer
mode) node point for the valve operator. The drawing was both the as-built
drawing and the piping stress fsometric drawing for the auxiliary feedwater
piping subsysten,

With respect to item (3), the licensee did not have a controlled document that
specified the weight nf valve YCV-10458 and the weight and offset dimersion of
the valve operator., The licensee retrieved a document prepared by the A/E
that tabulated velve data, but this document was not controlled., The licensee
indicated that uncontrolled design data retrieved from the A/E will be
addressed as part of 1ts design-bas.s reconstitution program,
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For modifications to onisting designs, the 11 ensee should verify valve data ty
lcgcssing the appropriate valve vendor drawings or by corresponding with the
valve vencor.

With respect to item (4), the licensee removed the valve cperator strut so
that the computer mode] was consistent with the as-built configuration,

With respect to 1tem (5), computer runs CYG] and CFSR provided norme) and
accident load combination pipe stresses at the valve location which were below
code a'lowable valves,

Kith respect tn item (6), the licensee provided the team with the following
pipe support calculations that Giibert/Commonwealth prepared as part of
ME-FC-81-127 and that qualified the pipe supports adjacert to valve YCV-)045F:

sl Cealculation AFN-50, MSSP-50, Revision 0, dated October 2, 196!
2 Calculation AFW-14, MSSP-14, Revision 0, dated September 28, 1981
(3 Calculation AFW-49, MSSP-45, Revision 0, dated October 12, 1981

The team noted that the licensee generaily could not access the origina)
calculations that the A/t prepared to generically qualify the pipe supportis on
safety-related small-bore (2-inch and less) piping. The team recommendid that
the licensee's evaluation of the generic load capacities of safety-rela e
small-bore pipe supports be addressed as part of the licensee's program to
resolve ogon issues pertaining to safety-related small-bore piping. As noted
in Unresolved Item U3,.1-3, the team ecommended that the iicensee presert this
program to the NRC,

With respect to item (7), the licensee had not completed the design verifica-
tion of computer run CFSR executed on April 4, 1987, which was the computer
run of record that supports Modification Request MR-F(-81-127.

The team noted that the licensee has the following two SSOMI licensing commit-
ments to the NRC that required that the calculations to support Modification
Request MR-FC-B1-127, as well as other modificutions, be completed by May 1,
196¢€: .

(1) licensing commitment RRD Item B7.278, which iequired action (o0 close out
emergency modifications requiring seismic ypdates

(2) Yicensing commitment RRD Item B7-145, which required the licensee to
address and resolve the accessibility of computer program analyses.

STATUS OF FIKDING

Item (1) remains open pending until the licensee qualifies valve YCV-1045F and
other contro) valves to the current USAR Appendix F 1500-psi criterion or %0 @
comparable criterion that it considers 15 consistent with current desion
practice.

Item (2) remains open unti) the licensee revises the referenced drawing to
incorpurate the node point for the valve operator.

items (3), (4), (5) and (6) are closed.
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Item (7) remsins open unti) the licensee completes the design verification of
computer ryun TFSK,

RELATED GENERIC ISSUES

The licensee's inconsistent implementation of the seisnic criteria contained in
USAR Appendix F 15 the primary generic issue that is related to Deficiency
D3.2+7,

The team recomnends that the liLensee review USAR Appendix F and replace
seismic criteria that it no longer implements with comparablo criteria that it
considers compatible with current design practice,

Maintenance snd use of design information and proper use and documantaticn .
engineering judgment are additional generic issues related to Deficiency D3.2-7.

The team believes thac the use of plant-leve] design-basis documents (PLDBDs)
such as PLOBD-CS-51, "Seismic Criteria,” and PLDBD-ME-10 "Pipe Stress and
Supports,” should enable licensee drsign staff to maintain design information
in accordance with the requirements of the licensee's quality assurance manual,

The use of Genera) [nginocring Giide GER-2, “irevaration of Design Pickages,"”
Revision 0, December 1, 1987, which 3argent & lundy prepared for the licensee,
should enable Ticensee design sta’f to use design information in a controlled
manner,

Finally, the team noted that ar OPPD prcredure entitled “Use of !n?fncor1ng
Judgment® was in draft form and was scheduled to be issuca by May 1, 1988, The
team believed that the procedure, when implemerted in conjunction with the
plavt-level design-basis documents that the licensee was preparing, should
substantially reduce the incidence of undocumented engineering judgment in
desigr modificetion pechages.




(Closed - New Item) Deficiency D3.2-8, Auxiliary Feedwater Piping Analysis
Design Input Loads

BACKGROUND

During the week of April 4, 1988, the team reviewed the auxiliary feedwater
(AFW) system design-basis document SDBD-FW-AFW-117, which Stcne & Webster
prepared for the licensee, and which the licensee issued for trial use on
March 1988. Thc licensee was preparing a series of plant-level design-basis
documents (PLDBDs) that the AFW system design-basis cducument (and other SDBDs)
will incorporate by reference. These PLDBDs should specify the design-basis
loads required to qualify the AFW system,

Since it could not review the PLDBDs, the team isked the licensee to confirm
that several USAR Appendix F licensing commitments und piping code design
requ °ments were currertly controlled and accessible and that it had

‘W 4 these criteria in the AFW piping analyses of record.

«censee engaged Gilbert/Commonwealth (G/C) to anzlyze the AFW system in
response to Office of Inspection and Enforcement Bulletin 79-14 and performed
additional aralysis to address Generic Letter £1-14.

FINDING

The team found that the associated stress analysis did not consider sefsmic
anchor movements between structures, equ:.pment nozzle thermal movements, and
friction loads for pipe supports. Specifically,

(1) G/C did not consider the effects of seismic anchor movements (SAMs) on the
AFW piping supported between the containment and auxiliary buildings, as
required by Section F.2.2.2 of USAR Appendix F. The AFw piping in the
vicinity of containment penetration M-97 was shown on OPPD Piping lsomet=ic
Orawings D-4236, Revision 1 _."eet 1 of 1, and D-4238, Revision 2, shert
7 of 7. The USAR did not tabulate S$/'s, and the licensee could not
provide the team with 2 design docurent that tabulated SAMs or specified
consideration of SAMs.

(2) G/C did not consider the effects of the rteam gererator nozzle therma)
displacements (TAMs) on the piping shown on OPPD Piping Isometric Drawing
D-4236, Revision 1, sheet 1 of 1. G/C's reanalysis of the AFwW piping
subsystem resulted in an erronecus replacement of a snubber adjacent to
the steam gene-ator nozz)> with a strut. In 1986, licensee plant staff
noted that the stiut was uamaged. Licensee design staff determined that
G/C had not considered the steain generator TAMs, and cououted the TAMs
in OPPD Calculation FC 001502, dated May 1, 1987. The licensee reanalyzed
the affectua piping and prepared Modification Request MR-FC-87-23 to remove
the strut,

(%) The licensee did not consider the effects of the turbine-driven AFW pump
turbine inlet TAMs on the piping shown on OPPD Piping Isometric Drawing
D-4318, Revision 2, she . 1 of 3, As a consequence, the turhine irlet
nozzle thermal loads tabulated in Attachment 6 of the AFW SDBD did not
include the effects of TAMs, With respect to ftems (2) and (3), the
" censee could not proviue the team with a design document that specified
coansideration of eyuipment TAMs,
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(4) The licensee indicated that piping friction forces for pipe support design
were evaluated on a case-by-case basis, but that it could rnot provide the
team with 2 uesign document that specified consideration of pipe support
friction loads,

‘tem (1) was an example of the licensce's failure to implement a licensing
commitment,

With respect to items (2) and (3), Section 1-719.7.3 of USAS B31.7, the piping
code of record for the AFW system, required consideration of equipment nozzle
thermal displacements,

Finally with respect Lo item (4), Piping Specification No. 1 in Contract No. 763
(an uncontrolled document) required the design of pipe supports in accordance
with the criteria of Sections 120 and 121 of USAS B31.1, which specified
corsideration of friction effecis on pipe supports.

RCLATED GENERIC ISSUES

The team review~d only three design attributes that would have been addressed
in the FLDBDs had these documents been available and identified problems in
all threa areas. Therefore, the adequacy of the 79-14 Program implemented by
G/C for the lTicensee was questionable and was viewed by the t2am as a failure
to meet licensing commitments, This issue is closed for the purpose of this
inspection report, but remains an open licensing issue to be resolved between
the licensee and the NRC's Office of Nuclear Reactor Regulation.
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(Closed) Observation 04.1-1, High Power Pate of Change Trip Bypass
BACKGROUND

Observation 04.1-1 concerned a design modification (FC-84-46, "High Power Rate
of Change Trip Alarm," Revision 0, March €, 1984) intended to change the
operation of a reactor protection system bypass alarm so that the alarm would
actuate only when tiie corresponding trip function (high power rate of change)
was in effect and not automatically bypassed. The existing alarm was contin-
vously active below 10 E-4-percent power and above 15-percent power; during
these conditions the trip bypass was autcmatically in effect, and the existing
alarm was thereby actuated. The licensee's basis for the modification was to
improve the "black Loard" characteristics of the annunciator system durin
normal plant operation. However, the SSOM! team had observed that the "black
board” basis in this case conflicts with the requirement of IEEE Std. 279-1968,
“Criteria for Protection Systems in Nuclear Power Generating Stations,” Section
4.13, that continuous indication of any protective action bypass be provided in
the control room. The team had noted that the final design package anc the 10
E;g 50.59 analysis had not identified the design basis specified in 1EEE Std.

STATUS OF FINDING

Fellowing further review by the licensee after this finding was identified,
this modification was cancelled (GSE-FC-85-1276, “Resolution of CAT/MOT Team
Findings for MR-FC-84-46," December 31, 1985),

RELATED GENERIC ISSUES

To address the remaining generic concerns, the team requested that the licensee
review all annunciator modifications perfurmed under the “"black board" improve-
ment program to verif, that no other reactor protection/engineered safety
features actuatinn bypass alarums had been modified in conflict with the
requirement of [EEE Std. 279 citec above. Ir addition, ¢he t2am asked the
licensee to demonstrate that its Jesign-basis reconstitution p-ogram and the
subsequent design<hasis veri“ication will address the recuirements of IEEE Std.
270 for bypass indication, noting that the reactor protection system was not
included in the licensee's design-basis document (DBD) priority list
(GSE-FC-88-17, “IRR Log No. 870172, Select and Prioritize Candicate Systams for
Design Basis Document Development," Jaruary 7, 1988) or plant-level F
(GSE-DB-B8-17, "Attachment 11, Plant Level Design Basis Document," Ap 7,
1988).

In r_sponse to tiie team's request, the licensee reviewed the 17 "black board”
modirications and provided a summary of these modifications to the team
("Peview 01 'Blackboard' Modifications Associated With the Fort Calhoun Station
Annunciatur Upgrade Program,"” received from o, Gartner, April 5, 1988), The
team agreed with the licensee's conclusion that none of these modifications
involved protection system bypass indication; therefore, the team's generic
concern about past modifications 1s re:>lved. Regarding the team's concern
about future modifications, the licensee provided a letter from the contractor
supporting the DBD development effort (Stone & Webster Letter DB-100, from
Beach tu S. Gambhir, “Control Circuit Bypass Indicaticn Design Basis Project,"
April 5, 1968); this letter stated that the design requirements for bypass
indication would be included in the contractor's effort and that the )icensee
should ensure that other organizations developing DEDs for Fort Calhoun include
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these requir..ents wherever applicable. On the basis nf tezm's understandin
that the licensee wiil ensure that these requirements of IEEE-Std. 279 are also
appropriately addr ":-4 if other contractors are involved, this i¢-n is closed.




(Closed) Observation 04.2-1, Delta T Power Loop A alysis
FACKGROUND

Observation 04.2-1 concerned the evaluation by the technical services staff
of replacement resistance ten rature detectors (RTDs) and temperature trans-
mitters (FC-84-140, "Delta T Puaser Process Loops") provided for measurement
of reactor coolant system hot- and cold-leg temperatures; these instruments
provide inputs to the reactor protection system, The SSOM! team found that
the ev:luation had not fdentified the channels as safety-related o as having
calculations involving critical quality equipment (CQE), the analysis
(OSAR-85-83, "Uncertainty Evaluation for MR-FC-140," September 30, 1985)
presented input values and final results without a traceable calculation, and
the applicable technical services pre. =dure (N-TSAP-5, "Operations Support
Analysis keport Documentation," Revi. un 1, May 1985) did not contain the

CQE ‘dentification requirement of a (milar GSE procedure (Generating Station
Engineering Procedure B-9, “Technics Calculation Production, Checking, and
Approval," Jaauary 1984). The tear s generic concern was the consistant
implementation of design changes ameng the licensee's various responsible
design organizations.

STATUS OF FINDING

During the inspection, the licensee retrieved the calculation showing the
square-root-of-the-sum-of-the-squares (SRSS) metnod tc determine channel
uncertainty (Technical Services Procedure N-TSAP-€, Form 6-1, “Analysis
Objectives and Methods Pecord," page 2, Revision 1, May 1985); the reinspecticn
team found that this document provided ¢ traceable calculation and method.

RELATED GENERIC ISSUES

Regarding the team's SSOMI concern about determining the safety cignificance

of evaluations by the technical services staff after the SSOMI, the licen.ee
revised Procedure N-TSAP-5, “QOperations Support Analysis Report Docurentation,"
Form 5-1, Revision 2, March 1986, to include a checkoff for safety-related/CQE
system components.. This action resulted in consistent CQE identification
requirements for GSE and technical services staff and resolved the team's
generic concern,

On the basis of the above clarification and corrective action, this item is
closed.
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(Open) Deficienc, D4.3-1, Limit Switch Circuit Protection by Fusing,
MR-FC-B84-74A

BACKGROUND

Deficiency D4.3-1 concerned the isolation of electrical faults caused by
postaccident submergence of 1imit switches for \ ine safety-related pilot
soleno:J-operated valves, The licensee had provided low-current, fast-acting
fuses in the indicating light branch of the valve contro) circuits with the
intent 0f retaining valve operability and sacr1f1c1n? position indication,
since the 1imit cwitches had not been rigorously qualified for submergence,
Successful isolation of the faulted 1imit switch depends on coordination of
the solenoid circuit fuse and the 1imit switch branch fuse. The SSOM! team
had found that the design package (MR-FC-84-74A, "Fuse Protection for Certain
Limit Switch Circuits,” anu Design Package Checker's Checklist, FC-84-744,
Revision O, May 31, 1985) had not substantiated that the fuses were cnordina-
ted. The team had also observed from the manufacturer's catalog data that
the circuit interruption time differential may be onls 10 milliseconds or
less (Bussmann "MIN" fuse catalog, 10 and 15 ampere ratings, and Bussmann
"KTK" fuse catalog, 0.25 and (.50 ampere ratings), which would not ensure
reliable fsolation of the faulted limit switches. As a result, continued
operability of charging line isolation valves HCV-238 and HCV-239 could not
be ensured for long-term core cooling following an accident. The team's
generic concern was that an identified technical assumption (i.e., that the
fuses would coordinate properly) had not been verified during development of
the modification design package.

STATUS OF FINDING

After the SSOMI, at the licensee's request, the manufacturer conducted five
repetitive tests to demonstrate successful Zoordination of the 10-ampere
Bussmann “MIN-10" and 0.5-ampere Bussmann "KTK-1/2" fuses. Bussmann reported
that the overall test results were successful [letter from S. R, Coble
(Bussmann) to R, Clemens (OPPD), "Fuse Coordination," dated October 10, 1985);
however, the licensee was unable to retrieve a vendor test report documenting
the test methodology, conditions, and certification. In addition, a subsequent
field modification had changed the control circuit fuse rating from 10 aiperes
to 7 amperes to protect replacement electrical penetration fendthrough assem-
blies that had been added to the circuit (Calculation Sheet MR-FC-84-74A, "Fuse
Protection for Containment Limit Switches, Field Change No. 6 to SRDCO-85-31,"
November 13, 1985). The replacement fuses were also changed from the MIN-10 to
the KTK-7 type. Thus, the final configuration of the fuses is different from
the configuration tested (with respect to rating and type), and supporting
documentation was not evident for the tested configuration. Accordingly, the
team still has concecns about the demonstrated ability of the fuses to success-
fully coordinate under desigr-basis conditions,

The team identified two additional concerns with respect to USAR requirements
governing the design basic ‘or seven of the nine valves that are the subject
of this finding. The first concern involves the basis for sacrificial isola-
tion of the position indication limit switches. Specific USAR commitments for
containment fsolation (USAR Section 5.9, page 5.9.-5, Revision 3, July 1987)
require that "the status of all automatic [containment isolation] valves, open
or closed, is indicated in the control room," The intended sacrificia) isola-
tion violates this requirement for the seven containment isolation +alves.
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The second concern regards & USAR commit ent (USAR Section 5.9, page 7.9-5,
Revision 3, July 1987? to “incorporate fail-safe provisions" for automatically
operated valves. Valves HCV 438A and C (component cooling water supply to the
reactor coolant pumps) as well as the charging line valves previously cited do
net meet the USAR commitment, since these valves are energized to close [OPPD
Drawing (schematic diagram) 11405-EM-438, Revision 10]. Apart from the USAR
discrepancy, the team is primarily concerned about the potentia) for defeating
containment isolation if the fuses tor the twoc component cooling water valves
should fail to coordinate. The charging valves are of less concern in this
regard because they would not be required to close until later in the accident,
the fuses are in the control room, and more time would be available to replace
upstream fuses (if necessary to restoure operability).

To address its concerns about fuse coordination and the discrepancy in the USAP
containment isolation commitment, the team askea the licensee to provide a basis
whereby postaccident operation will not be unduly compromised by loss of posi-
tion indication due to postaccident flooding or by failure of the subject fuses
to coordinate properly. The following points need to be addressed:

(1) the means available to the operator to detect and respond to these
situations in a cimely fashion

(2) the required and allowable operator response time, based on the
flooding scenarios

(3) assurance that any operator action is appropriately governed by
existing procedures

(4) resolution cf any inconsistencies between USAR Section 5.9 and the
as-built design with respect tc position indication and “fail-safe
provisions" required by the USAR

(5) the degree of dependence on successful fuse coordination

This item remains open pending either revision of the USAR requirements cited

above with a basis provided for these exceptional valves, or rigorous

demonstration of the gqualification of these limit switches for postaccident
submergence.

RELATED GENERIC ISSUES

There are no additional generic issues asspciated with this finding other than
those previously discussed.
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(Closed) Unresolved Item U4.3-2, ESF Bypass Switch Keylock Provision,
MR-FC-81-102

BACKGROUND

Unresolved Item U4,3-2 concerned apparent inconsistencies in requirenent
documents for & modification that would ada keylock bypass switches to
engineered safety features actuation charnels for pressurizer low pressure and
steam generator low pressure (MR-FC-81-102, “Bypass or Trip of ESF Channels
Without Jumpers," Revisior 0, August 14, 1985), The SSOMiI team had noted that
the final design modification nackage contained no requirement for keylock
cylinder combinations and the number of keys needed to control bypass of
individual trip channels. Cylinder locks and keys were stipulated by the
purchase order for the switch enclosures (Purchase Order 98505-CB, August 5,
1985), but Technical Services Review and Evaluation Form B (OPPD Form R,
“Technical Services Review and Evaluation," April 25, 1983) requested that
different keys be used for individual trip and bypass functions; the latter
requirement was not reflected in the purchase order or the final design modifi-
cation package. The team's generic concern was that OPPD Design Procedure B-2,
“Production of Design Description and Evaluation," January 1984, appeared to
have been violated in that the technica) description and desijn evaluation did
not appear to contain all of the requirements necessary to establish an
unambiguous design configuration,

STATUS OF FINDING

After the SSOMI, the Generating Station Engineering staff recommended cancel-
lation of this mo¢ification [GSE-FC-87-2098, "RRD Item 860199, Bypass Switches
(MR-FC-81-102)," December 30, 13987]. Although the team believes that the
proposed change could be an i.provement in the means provided for administra-
tive control of channe)l bypass it acknowledges that the original design basis
does not require manua)l bypass capebility using keylock switches; the basis
for channel inoperability requirements is provided in Amendment 88 %0 the
Technica) Specifications (OPPD Docket No, 50-285, Fort Calhoun Station,
Amendment 88, May 9, 1985) and does not require the proposed switches.

RELATED GENERIC ISSUES

Regarding the SSOM] team's generic concern about the design modification process,
the licensee developed GEG-3, "Guidelines for Preparation of Design Packages,"
Kevision 0, November 1987. This procedure provides more uniform, specific, and
comprehensive guidelines for unambiguously defining the intended design con-
figuration, For example, Section 5.6.16 requires that the modification

preparer evaluate the possibility of operator error involved with the change.

On the basis of the licensee's improved design procedures and its intent to
train personnel in their effective implementation (GSE~FC-87-1330, Subject:

IRR Log Item 87-0185, Program Plan for Updating/Improving Existing Procedures,
December 15, 1987), this item is considered closed.



(Close.) Obs:zrvatior 04,3-3, Procurement Requirements on Equipment Vendors
BACKGROUND

Observation 04.3-3 concerned the inconsistent dccumentation of equirrent
performance requirements and of vendor compliance during the srocurement
proces: for certain Class 1E isolation devices (FC-83-109, "Transfer of P250
Points to the ERFC"), keylock bypass switches (resolved under Item U4.3-2), and
replacement pressure switches for containment high-pressure channels (FC-g3-83,
“Containment Pressure Switches"), The SSOMI team had noted that consideration
should be given to improving the effertive use of design requirement documents
as inputs to the desigr engineer and to improving traceable verification that
the vendor perfcrmance data meet the c2sign requirements.

STATUS OF FINDING

Regarding the specific design requirements for the isolation devices and pres-
sure switches, the team reviewed the licensee's procurement file and specifica-
tions (157-TR-N2, “Test Report on Isolation Testing and Measurements of the TEC
Model 156 Se-ies Isolators, Including Shorts, Opens, and 120 Vac Fault With
Fuses Shorted," Revision 2, September 12, 1961, and GSE File No. 14915,
Specification No, 6.20, Sheet 1, Revision 3) to ensure that the instruments
were procured to appropriate specifications; no discrepancies were found.

FELATED GENERIC ISSUES

In response to the team's generic concerns about the documentat on of perfor-
mance specifications and conformance, the Generating Station Ergineering staff
improved these aspects of its procurement process by issuing General Engineer-
ing Guides GEG-3, “Guideline for Preparation of Design Packages," Revision 0,
November 1987, and GEG-2, “Guideline for Preparation of Procurement Specifica-
tions," Revision 0, August 1987; and by revising QADP-12, to improve its receipt
inspection process by the addition of a checklist, These document:  “ovide
more specific and generally comprehensive technical and procedural guidance for
developing and verifying design requirements, However, the team was unable to
determine from theése cocuments how electrical isolation requirements (a design
attribute of this finding) would be established for specifications. The
Iicensee advised the team that isolation requirements were being addressed by
Electrical Design Criteria EDC-1, "Electrical CQE Equipment Independence
Criteria," Revision 0, March 1988, and the team was given a draft copy. Since
this document nad not been issued, the team did not formally review it, but it
noted that Section 7 addresses electrical isolation. On the basis of the
Ticensee's commitment to establish a specific design basis for electrical
isolation for guidance in the preparation of specifications, this item is
closed.

After the reinspection, EDC-]1 was 1ssued and the electrical isolation require-
ments were included. The team made several observations regarding this
document, which are presented in the discussion of Unresolved Item U4.4-),
"Design Basis Physical Separation Within Panels."”
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(Open) Unresolved Item U4.4-1, Desigr Basis Physica) Separation Within Panels
BACKGROUND

Unresolved Item U4.4-1 concerned the apparent lack of a quantitative/measurable
design basis for the separation of redundant safety-related internal panel
wiring and the separation ~f safety-related and nonsafety-related internal
panel wiring. The SSOMI team had reviewed both current and previously imple-
mented design modifications. As specific concerns, the team identified the
basis for the use of braid as a separation barrier (Purchase Specification
GSEE-0505, Alpha Wire Corp., Revision O, April 28, 1977); the basis for
allowing internal panel wiring for redundant divisions to be in contact
(MP-FC-77-40 "Undervoltage Protection," Revision 0, August 13, 1978); the
basis for allowin? a multiple wafer switch to serve as a separation barrier
between safety-related and nonsafety-related panel wiring (MR-FC-81-102,
“Bypass or Trip ESF Channels Without Jumpers," Revision 0, August 14, 1985);
and violation of a panel wiring separation requirement imposed by the GSE
Wire List Form (drafting form for direction of construction), Note 2.

STATUS OF FINDING

A commitment made in 1570 in Appendix G of the Final Safety Analysis Report
for Fort Calhoun requires that physical individual channel components and
wiring be physically separated wherever such separation is practicable; JEEE
Std, 279-1968, "Proposed 1EEE Criteria for Nuclear Power Plant Protection
Systems," Requirement 4.6, requires that redundant channels “shall be
independent and physically separated to accomplish decoupling of the effects
of unsafe environmental factors, electric transients, and physical accident
consequences documented in the design basis, and to reduce the likelihood of
interactions between channels during maintenance cperations or in the event of
channel malfunction." The team found no analysis demonstrating that the wiring
configurations cited above meet these specific requirem ats to which Fort
Calhoun had been licensed,

Regarding the violation of the wire 1ist form requirements prohibiting common
harnessing of redundant trains, the licensee explained that the form was a
document used for providing wiring instructions for the construction effort
and the footnoted requirements could not be achieved when modifying original
panels and were not considered a ronsistent design basis.

Regarding the use of multiple wafer switches as a separation barrier between
safety-related and nonsafety-related panel wiring, the licensee stated in its
response [LIC-86-106, “SSOM] (Design) 50-285/85-22," Attachment A, Item UA.&-1,
April 15, 1986) that this practice 1s consistent with Section 7.2.2.1, para-
graph 3 of ItEE Std. 384-1981, ("IEEE Standard Criteria for Independence of
Class 1E Equipment and Circuits”), which allows separation of isolation device
input/output wiring to be less than six inches if the separation is not less
than the distance between input and output terminals. The team finds this
acceptable only if the ability of the isolation device to withstand maximun
creditle levels of voltages and fault currents has been demonstrated by
analysis and test (also a requirement of JEEE Std, 384-1971). The team found no
such analysis or test., Consequently, the team believes the design basis is
incomplete for supporting this practice.
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Regarding the practice of common routing/bundiing of panel instrumentation and
control wiring and the use of metallic braid as a barrier, the licensee
reirieved the minutes of meetings with the control room panel vendor (Meeting
minutes, Gibbs & Hill/General Electric NID at Gibbs & Hill office, September
21-29, 1970, Scope: [Panel] Separation Criteria) during the followup inspec-
tion. These minutes indicated that safety-related panel wiring must incor-
porate a copper braid shield and overall jacket to permit the common bundling
of wiring for as many as four redundant safety divisions. The team found no
analysis to support this use of the braid as a barrier. Discussions with the
licensee and a review of the wiring specifications indicated that the braid is
ungrounced and provices 85-percent coverage. The team conciudes that the braig
does not appear to provide a significant barrier to propagation of either
electrical faults or localized combustion, although it may provide mechanica)
protection during installation or modification. Accordingly, the team finds
that the licensee has not demonstrated a design basis for the use of this braid
as a separation barrier,

The licensee issued EDC-1, "Electrical CQE Equipment Independence Criteria,"
Revision 0, March 1988, after the SSOM! followup inspection. The licensee
gave the team a draft of these criteria during this inspection. The draft
document indicated that the practice of commonly bundling the braided wire
has apparently been continued for wiring modifications to safety-related
panels more recently procured to the requirements of Regulatory Guide 1.75
and JEEE Std. 384 (e.g., the alternate shutdown panel)., The team finds that
this common bundling practice represents an unacceptable relaxation of the
criteria stipulated when the panels were procured unless a basis were estab-
lished justifying exceptions.

The approved EDC-] examined after the followup inspection deleted specific
reference toc this wiring modification practice, but did not appear to
prohibit common bundling of different safety division wiring; the document
equivocally states, "Wires of different classification are not generally
bundled together." Again, the reinspection team found no analysis or test
to support any exceptions to Regulatory Guide 1,75 and 1EEE Std. 384, which
were the separation criteria levied when these newer panels were procured.

The team did not formally review EDC-1 beyond the scope of the concerns of
this finding; however, it made the following cursory observations regarding
several other provisions of the document that could affect instrumentation and
control design:

(1) EDC-1 permits the use of circuit breakers actuated solely by overcurrent
s well as fuses to be used as i1solation devices; these are exceptions
to Regulatory Guide 1.75,

(2) Where credit for fuse coordination is permitted under the Fort Calhoun
design basis, sufficient margi~s of coordination must be rigorously
demonstrated, documented, and maintained, Dleficiency D4.3-1, “"Limit
Switch Circuit Protection by Fusing MR-FC-84-74A," supports this generic
observation,

(3) Separation criteria for instruments and instrument lines must also inciude
requirements for hazardous areas (e.g., areas containing high energy lines,
major rotating apparatus, or other potential sources of high energy),
where the specified minimum distances may not be sufficient.

h-54




that the licensee has made significant
independence criteria that apply to
ent modific specific
1. However, t team concludes that the req
tests ) 1§ the practi¢ common or proximate routing
ument: { contro) panel wiring of redundant safety divi
n-safe isions) are not dent. This is especially im;
mod i 5 10 newer panel sure eir design basis
' is unresolved it

ab
.5

tr

ef
SUPT
» }




(Closed) Deficiency D4.5-1, Drawing Changes by Procedure A-9, MR-F(-82-178
BACKGROUND

Deficiency D4.5-1 concerned a modification request (MR-FC-82-178, "HEPA Filter
OP Indication," Revision 0, January 23, 1984) for adding local air filter
differential pressure gauges, for which a sepia print of the piping and
instrumentation diagram (P&ID) was not issued for developing the modification.
This apparently did not conform to Generating Station Engineering Procedure
A-9, "Document Control," Section 2.3.3.4, August 1983, which requirss i
cesign engineer to request a sepia print of an existing drawing that requires
revision ?such as the P§1D).

STATUS OF FINDING

In its response and in discussions witii the followup team, the licensee clari-
fied the intent and meaning of this provision of Procedure A-9. Sepia prints
are issued to /1) provide a mechanism for showing the proposed design change
during the development of the modification wiihout charging the document of
record until the modification is instailed and "as-bu.It" and (2) inform al)
who use the drawing of wvecord about a pending modification that may affect the
drawing.

Regarding the first purpose, the team agrees that in this case, the modifica-

tion was adequately defined by the engineering sketches provided with the

design package and the P4ID sepia print was not required to describe the change,
Regarding the second purpose, the team asked how users of the P&I” would be
informed of the change. The licensee cited the requirement uf Standing Order 6-21
"Statior Modification Control," Foim J, Revision 23, April 10, 1987, that P&IDs
(and all other control room drawings) must be updated before system accep-

tance; this would ensure that users are informed of the change.

The licensee also clarified the meaning of the Procedure A-9 requirement,
“when an existing arawing needs revision during the preparation of an MP,

a request for & sepia of that drawing is made," by stating that the intent

1s to 1imit sepia print production to only those drawings that need revision
to install the modification, not to all drawings that may eventually need
revision. In this particular example, the licensee judged that the modifica-
tion was simple and did not have a significant impact on the P&ID.

On the tesis of the licensee's clarification of the intent and meaning of
Procedure A-9, the team conciudes that this item is closed.

RELATED GENERIC ISSUES

The team does not agree with the portion of the licensee's response stating
that the modification “did not have significant impact on the P&ID," since
the addition of the twu instruments represented a significant change in
functionality, even though the change itself was comparatively minor. As a
matter of good practice, a consistent threshold of "significant drawing
impact” should be defined and maintained when issuing sepia prints under
Procedure A-9,
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(Closed) Observation 04.5-z, Flow Element Design Basis Conditions
BACKGROUND

Observation 04.5-2 concerned discrepancies in specified environmental
conditions for replacement flow elemcnts in the comporent cooling water systen,
The values specified were not consistent with design-basis conditions specified
in GSEE-0802, "General Requirements for CQt (Class 1) Electrica Tquipment
kequired for Use in Controlled Access Areas of the Auxiliary Buflaing Outside
Reactor Containment," Revision U, culy 14, 1980,

STATUS OF FINDING

The team hac determined that although the actua)l values were technicall, accep-
table, a generic concern remained,

RELATED GENER!IC ISSUES

In response to the team's gereric concern, the Geaerating Station Engineering
(GSE) staff improved this aspect of its procurement process by issuing General
Engineer, ig Guides GEG-3, “Guideline for Preparation of Design Packages,”
Revision 0, November 1987, and GEG-2, "Guideline for Preparation of Procurement
Specifications," Revision 0, August 1987. These documents provide mere specific
and generally comprehensive technical and procedural guidance for deveioping

and specifying system performance requirement: (Section 5.4.2 of GEG-3) and
environmental conditicns (Section 5.4.3.1 of GEG-3).

On the bas’s of these programmatic improvements to the specification process,
this item s closed.
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(Clused) Urresolved Item U4.5-3, Battery Room Fire Hazarc Analysis
BACKGROUND

Unresolved Item U4.5-3 concerned » masonite/fiberboard fuse block enclosure
located in each battery room that had not been identified in the battery room
fire hazard analysis (FHA); since the coatin. specification. could not be deter-
mined, the combustibility of the material also could not be determined.

STATUS OF FINDING

In response to this findinc, the licensee painted the enclosures of concern
with fire-retardant paint [Mainterance Order 92 858044, December 23, 1985
(completed December 27, 1985], and performed a new FHA for Fort Calhoun
Station ["Fire Areas 37, 38 (Battery Rooms 1 & 2)," Revision G, October 12,
1967]. 1In reviewing the documentation of these corrective actions, the
reinspection team noted the following:

(1) The maintenance order (MO) for the repainting did not indicate a stock
number or other unique identifier for the coating used, although when
signing off on the completion of the repainting, craft personnel noted
that fire-retardant paint had been used (M0 92 858044, December 23, 1985
(completed December 27, 1985)]. The team asked the licensee now assurance
was provided tnat the proper fire-retardant paint had been used. The
licensee referred the team to a memorandum that listed acceptable
fire-retardant coatings (FC-730-85, menorandum 1isting acceptable
firp-retardant coatings, dated May 1985) and stated that this memoranduw
is the basis for the application of fire-retardant paints.

On this basis, together with consideration of the notation cra“t personne!
had written on the MO, the team concludes that the repainting was done
correctly. The team further conciudes that more positive identification
of the coating material should be provided on the MO, and understands that
the licensee intends to do so.

2. Through an oversight in the updated FHA, consideration of the combustible
loading of the enclosures in question had still not been included. The
licensee corrected the updated FHA [“Fire Areas 37, 38 (Battery Rooms 1 &
2)," Revision 1, April 7, 1988] during the inspection to include the
enclosures, and there was no significant effect on the analysis or
conclusions.

RELATED GENERIC ISSUES

The team considered the generic implications of the oversight in the FHA and
resclved them as follows:

(1) The oversight appe.rs to be an isolated instance involv ng comparative1§
low combustible loading (much lower, for example, than tie battery cate).

(2) The fuse block enclosures are in separate 1ire areas,

(3) This type of fuse block enclosure would not be expected to reflect comicn
practice in safety-related areas of the plant,
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(4) The licensee's housekeeping procedures have been improved to provide more
specific restrictions and checklists regarding potential fire hazards poizd
by such materials as wocd (Standing Order G-6, "Housekeeping," Revision 18
May 15, 1987).

(5) Preparation of design packages is now governed by GEG-3, ("Guideline for
Preparction of Design Packages,” Revision 0, November 1987, Section 5.6.1,
"Fire Protection," which requires that fire-protection requirements be
considerec,

Cn this basis, this item is ~losed.
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(Open) Deficiency D5.1-1, Battery Sizing Calculation
BACKGROUND

Deficiency D5.1-1 concerning the battery sizing calculation developed for the
1984 modification, MR-F(-84-119, used an unverified 1979 1nad profile without
Justification, In response to this SSOMI team finding, the licensee, aidecd by
an outside consultant EApplﬁed Power Associates (APA)?. revised th> dc load
profile, This new load profile will increase the required ampere-hour: removed
from the battery by 2l-percent and 19-percent on dc buses 1 an¢ 2, respectively,

STATUS OF FINDING

The APA battery sizing calculatio. contained two assumptions that the reinspec-
tion team wanted confirmed. Tne first involved the minimum battery temperature.
Cell temperature affects battery capacity. The APA calculation assumed a mini-
mum temperature of 70°F. Historic monthly surveillance data supplied by the
Ticensee for 1984 and 1987 indicated that the battery temperature had remained
above the minimum temperature used in the calculation. The battery surveillance
procedure, ST-DC-1, contained an acceptance criterion for maximum cell tempera-
ture of 90°F; however, no surveillance criterion existed for minimum temperature.
In response to this concern, ST-DC-1 was revised (April 8, 1988) to alert opera-
tions personnel to the minimum allowable battery temperature.

The second assumption questioned in the sizing calculation involved the lack
of a correction factor for battery capacity degradation. This implied that
the fully charged battery capacity remained above 100-percert. The team
reviewed the battery perforiuance test performed in 1985 following the battery
modification and the service test perforied during the 1987 refueling outage in
an attempt to confirm the battery capacity. The team was not able to confirm
the existing capacity because of inconsistent test data and incorrect test
acceptance citeria. In response to this concern, the licensee corrected the
surveillance test acceptance criteria. The team was also informed that the
licensee 1s in the process of obtaining the battery manufacturer's (EXIDE)
assistance to analyze the test results in order to establish the degree of
capacity remaining. in the batteries. The licensee indicatecd to the team

that the results of this analysis will be factored into the battery calcula-
tions and surveililance procedures.

This 1tem will remain open pending the licensee's confirmation that the
battery's existing capacity 1s greater or equal! tou the capacity required in the
calculation.

RELATED GENERIC 1SSUES
A generic issue related to this finding concerns the independent review program,

The licensee has issued Design Procedure B-11, which satisfactorily addresses
independent design verification concerns.
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(Closed) Unresolved Item U5.1-2, Battery Charger/DC Bus Coordination
BACKGROUND

During the 1985 refueling outage, the licensee replaced the original 200-ampere
battery charger with a now 400-ampere unit. The new charger had the capability
to 1imit current up to 500 amperes (when recharging a discharged battery or
other dc trans1ent§. The new dc breaker connecting the charger to this dc¢ bus
was only rated at 400 amperes and could trip at £00 amperes. No test or setup
procedures had been written before the 1985 SSOMI took place. In response to
this finding, the licensee prepared Test Procedurz M0-871643, which reduced the
current 1imit value to 380 amperes to ensure that the bus breaker would not
trip on battery recharge,

STATUS OF rINDING

The team reviewed Test Procedure MO-871643 and found it acceptably ensured that
the current 1imit of the battery charger was reduced to approximately 380
amperes.

RELATED GENERIC ISSUES
A generic issue related to this finding is the adequacy o’ postmodification
test procedures. The licensee recently had General Engineering Guides GEG-9,

"Electrical System Interaction," and GEG-28, "Preparation of Installation
and Test Procedures," prepared tc address these concerns on a generic basis.
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(Closed) Observatisn 05.1-3, Power Cable Sizing Criteria
BACKGROUND

During the 1985 SSOMI, the team noted that the licensee had no formal cable
sizing criteria other than a vague reference in the Updated Safety Analysis
Report to industry standards (Insulated Power Cable Engineers Association)
that did not specifically apply tc the installation conditions proposed for
modification MR-FC-84-119, In response to the team's immediate concern, the
licensee prepared Calculation FC-00476, “Cable Sizing Calculations for
Modification Request MR-F(-84-119," December 20, 1985, which addressed voltage
drop and ampacity for the affected cables,

STATUS OF FINDING

The team considers that the application of the generic power cable sizing
guidance 1s sufficient to close this item,

RELATED GENERIC ISSUE

The licensee contracted with Stone & Webster Engineering Corp. (SWEC) to
develop a generic design procedure for determining cable ampacity, The araft
procedure, which was presented to the licensee on March 24, 1986, was still
under review when the team returned for the followup inspection. In response
to .he generic concern raised again during the followup inspection, and fol-
lowing review by Sargent & Lundy Engineers (S&L), the licensee issued a
gereric cable sizing guidance documunt (EEG-2, "Guideline for Power Cable
Sizing," Kevision 0, April 1988).
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(Closed) Observation 5.1-4, Pre-Operationa) Test Requirements
BACKGROUND

The SSOMI team found that Modification Request MR-FC-84-119 "Battery Charger
and Inverter Replacement" had not contained any requirement to set the battery
charger's high voltage alarm or to provide for maintenance of the two cells
removed from each safety-related battery. In response to this item, that

alarm was reduced to 14 volts and documented in a postmodification test
conaucted on November 14, 1985. The licensee stated that it will not maintain
the spare cells as critical quality element (CQE) items; therefore, no separate
maintenance is required on the spare cells,

STATUS OF FINDING

The tean reviewed Test Procedure M0-871643 (May 11, 1987) and verified that the
dc high-voltage alarm was still set at 140 volts., The alarm response procedure,
0P-10-A15, also identifies the high dc voltage alarm as set at 140 volts.
However, the team noted that the battery surveillance proacedure, ST-DC-2 issued
on January 23, 1987, did not contain alarm acceptance criteria. In response to
this observation, the licensee prepared Maintenance Procedure MP-EE-22A on
March 29, 1988, to verify the battery charger alarm setpoints on a periodic
basis. The team considers this response acceptable.

RELATED GENERIC ISSUE
In response to the generic concerns related to the preparation of modification

installation and test procedures, the ii.2nsee issued Cngineering Guide GEG-28
in February 1988,
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(Closed) Observation 05.1-5, Inverter Sizing Without Analysis
BACKGROUND

During the 1985 SSOMI, the team observed that the licensee had replaced the
original inverters with new smaller-size units without comprehensively
analyzing the inverter loading. In response to the team's concern, the
licensee prepared an inverter sizing calculation for Modification Request
Mk-FC-84-119, March 5, 1980,

STATUS OF FINDING

The team reviewed the inverter sizing calculation and noted that the
continuous load calculated for all four inverters was below the continuous
rating of 7.5 kVA, The team noted that the licensee recognized that the
potential load of 7.478 kVA on inverter A left little margin and the
calculation suggested some ronsufety-related load transfer,

The team has been told that the e'ectrohydraulic control load (nanel Al-50)
was moved from safety-related inverter A to ncasafety-related inverter 2 by
modification MR-FC-B6-42 to ease the loading on inverter A, The team finds
this response adequate to resolve the immediate concern.

RELATED GENERIC ISSUES

In response to the generic issue raised by this finding, the licensee had an
electrical system interaction guideline, GEG-), prepared in February 1988

to ensure that electrical system loading is considered in modifications, The
Generating Station Engineering electrical department has designated an electri-
cal lvad coordinator, and recent modifications have been reviewed by engineering
personne) to identify electrical load changes. Electrical load study update
forms are now issued for each modification before closeout. 1In addition, other
load studies will be performed on the 480-volt and 4160-volt systems as part

of the design-basis reconstitution program.
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(Closed) Observation 05.1-6, Design Interface Contro)

BACKGROUND

During the 1985 SSOMI, the team noted that Electrical Modification Request
MR-FC-84-119 had not been reviewed by the structural reviewers or by the
HVAC reviewers. In response to this concern, the licensee implementec a
multidisciplinary independent review program,

STATUS ON FINDING

The team reviewed Design Procedure B-11, "Independent Design Verification,"”
February 1988, ard considers the procedure acceptable.

RELATED GENERIC 1SSUE

Multidisciziinary review of modifications is being addressed on a generic
basis by General Engineering Guide GEG-3, “Preparation of Design Packages."
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(Open) Deficiency D5.2-1, Fire Wrap Protection o7 Cable Raceways

BACKGROUND

During the 1985 SSOMI, the team noted that the licensee had been using unverified
derating factors for cabies in conduit wrapped with & fire-protective material,
These factors had besn obtained from the material manufacturer's (3M) computer
program, but the computer program had not been verified and gave results that did
not agree with actual test data. The licensee responded that the team had only
reviewed preliminary calculations and identified other calculations that we.e
being developed in accordance with its procedures for developing caiculations
pertaining to critical quality equipment (CQE). The licensee identified those
calculations as follows:

(1) FC-85-25-001, "Load Study MCC 3A1, 3B1, 3C1," Revision 1, October 7, 1985

(2) FC-85-25-002, "Cable Ampacity Deratings - Power Feeder Cables for M(L 24).
381, 3C1," Revision 1, October 9, 1985 (for cable conduit)

(3) FC-85-25-002, “"Cable Ampacity Derating - Directly Wrapped Power Cables,"”
Revision 1, February 4, 1986

STATUS UF FINDING

The tean reviewed Calculation FC-85-25-003 covering the installation of fire
wrapping directly on the power cables. [(he calculation was based on cable
characteristics (resistance and diameter) from Insulated Cahle Engineers
Association (ICEA) ctandards rather than from the speciric cable data used at
Fort Calhoun as detailed in the Rockbestos Cable Schedule (Dwg. #W-LIST,

File #47122). Also, the licensee had assumed unconservative thermal ccnduc-
tivity &t 350°F for the fire wrapping; this assumption was not appropriite
for the Fort Calhoun application with 90°C rated cable (i.e., 200°F). The
team used standard Neher McGrath heat transfer methods (similar to those used
to cevelop the ICEA ampacity standards) and estimated that the errors noted
above would result in the allowable ampacity of the fire-wrapped motor control
center MCC-3C1 feader cable (EA 140) dropping below the licensee's calculated
cable load developed in Calculation FC-85-25-001. This item will remain open
pending revision of the cable derating capacity calculation and the providing
of justification to the NRC for the existing cable.

RELATED GENERIC ISSUES

No additional generic issues were related to this item since the calculations
reviewed were ail inclusive.
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(Closed) Deficiency D6.1-1, Safety Evaluation for NonSafety-Relatec

Systems Described in the USAK

BACKGROUND

Defscrency D6.1-1 concerned five nonsafety-related modifications affecting
systems or _quipment described in the Updated Safety Analysis Report (USAR)
that lacked a safety evaluation in their design packages. The USAR hod to
be revised to reflect the modifications. The SSOMI team had noted that

10 CFR 50.5Y requires a safety evaluation to bc included if the USAR would
be changed by facility modificatiors; no distinction can te made in this
regard between safety-related and nonsafety-related systems,

STATUS OF FINDING

In response to this deficiency, the licensee has taken several corrective
actions:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Safety evaluations for the five modifications in question have since
been performed (LIC 87-086, April 10, 1987).

Appropriate USAR changes have been made regarding the modifications
(RRD 87-0122).

A commitment has been made in tne Fort Calhoun Station Design Basis
Reconstitution Project Program Plan, July 2, 1987, page 31, to review
modification packages for safety-related modifications and nonsafety-
related mouifications that could affect safety-related systems; this
review will include al) modifications installed after the license is
issued and 1s intended to confirm the adequacy of safety evaluations.

CPPD Procedures A-2, B-2, and G-2]1 were revised to require safety evalua-
tions for all modifications affecting facilities or procedures described
in the USAR, including drawings.

A revised protedure for preparing safety evaluations has been
developed and implemented (GEG-27, "10 CFR 50.59 Safety Evaluation,"”
Revision 0, February 1983).

Procedure GEG-3 requires a safety evaluation during the preparation of
modification packages (GSE-DB-88-17, “"Attachment 11, Plant Leve)l Design
Basis Document," April 4, 1988).

A training program regarding the 10 CFR 50,59 process was conducted for
the licensee's staff,

Although (ne team did not perform a technical review of all corrective actions,
on the basis of the programmatic changes cited above, this item is closed.

RELATED GENERIC ISSUES

No additional generic issues have been identified other than those discussed
above .
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(Closed) Unresolved Item U6.1-2, Safety Analyses for Emergency Modifications

BACYGROUND

During the 1985 SSOMI, the team found a number of emergency modifications to
critical quality element (CQE) items for which a safety evaluation was not
included in the final design package. The licensee admitted that although
these modification packages did contain a safety evaluation for the construc-
tion phase, no safety evaluation could be located for the design phase.

STATUS OF FINDING

The licensee revised Standing Order G-21, “"Station Modification Control," to
require that safety evaluations be included for all phases of construction and
design. The licensee has also st¢ .d that it has reviewed all previous emer-
gency modifications and has prepared safety evaluations on all related to
critical quality elements,

The team reviewed the applicable Section 2.3, “Emergency Modification Requests,"”
of Standing Order G-21 (page 19, April 10, 1987) and confirmed the requirement
for preparing safety evaluations during both the design and construction phases
and including them in the final design packa?e. In addition, General Engineering
Guide GEG-27 provides guidance on safety evaluations for all types of
modifications.

RELATED GENERIC ISSUES

Ko additional generic issues were related to this item,
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(Closed) Observation 06.1-3, Vital AC Inverter Bypass Mode
BACKGROUND

Observation 06.1-3 concerned & deficiency in the safety evaluation included with
Modification MR-FC-84-119 ("Battery Charger and Inverter Replacement, Lowering
Terminal Voltages and Battery Discharge Breakers"): the safety evaluation failed
to address any effects on the Technical Specifications of operating one or more
instrument buses in the bypass mode. The licensee's original interpretation

was that the instrument bus would only be considered ‘ioperable if it was powerec
from an inverter; the licensee changed its first in7:rpretation to define operable
as "being powered from the bypass transformer" (7S./(C-8uv-807, December 1, 198¢);
in GSE FC-87-507 (March 31, 1987) the licensee required ithe instrument bus to

be powered from an inverter if it is to be considered operable.

STATUS OF FINDING

Operating Instruction Ol-EE-4-6, Revision 35, September 24, 1987, prohibits
more than one safety-related instrument bus from being powered in the bypass
mode when the reactor coolant system temperature is above 300°F., The reinspec-
tion team agrees with the present interpretation of instrument bus operability

requiring that the safety-related inverter be operable and connected to the
instrument bus,

RELATED GENERIC ISSUES

No additional generic issues were related to this observation,
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(Closed) Observation 06.2-1, Untimely Closeout of Emergency Modifications
BACKGROUND

During the 1985 SSOMI, the team reviewed the closeout of emergency modifications
and found that six modifications lacked the after-the-fact design packages as
long as 42 months after the modification was installed. The licensee responded
that marked-up drawings were prepared and forwarded to the Generating Station
Engineering (GSE) staff so that it could prepare the after-the-fact design
packages (FC-1339-86, September 2, 1986).

STATUS 07 FINDING

Section #.3 of Standard Order G-21, "Station Modification Control,” Revisiun 29,
November 19, 1987, states that the final design package for emergency moditica-
tions must be (1) independently verified before the system or equipment is
placed in cperation and (2) independently reviewed by the System Acceptance
Committee (SAC) within 14 days after the system or equipment becomes opera-
tional. The reinspection team considers this acceptable, Three of four open
emergency modification ftems identified by the SSOMI! team were verified closed
by review of Memorandum FC-1339-86. The fourth modification was verified as @
component change not requiring a modification,

RELATED GFNERIC ISSUES
The regional followup inspection (IR 50-285/88-02) verified that the uss of
emergency modifications had been severely resiricted since the 1985 SSOMI. A

review Ly the regional staff of six selected recent emergency modifications
indicated that the final design packages for all six had been issued.
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(Closed, Leficiency D€.2.2, Modifications to AFW Turbine Steam Supply Valves
EACKGROIND

From March 1980 to January 1985, the license2 failed to meet the reauirements
of 10 CFP 50.59: the licensee made a chenge to the facility as described in
the Upcated Safety Analysis Report (USAR; but failed to conduct and document
8 reviem to determine that the change did not involve an unreviewed safety
question. Tre change to the facility involved the modifi.cation of the auxi-
liary fecdwater (AFW) oump turbine common steain admit valve (YCV-1045) from
the "fail close" to the "fail open" design mode (the change was comnleted

in March 1980) without the addition of a safety-reiated air accumulator
system for the individual "fail open" steam supply valves (YCV-1045 A and B).
The inability to close the "fail open" steam supply valves on the loss of
nonsafety-related instrument air would result in an agditional fission
product release path, not analyzed in the USAR, for a steam generator tube
rupture incident. Therefore, the change involved an unreviewed safe‘y
question because the consequences of an accident previously evaluated in the
USAR may have been increased,

In addition, the USAR incorrectly reflected the as-brilt configuration for
the cuntainment penetrations associated with YCV-104% A and B, USAR

Table 5.9-1 shows those penetrations (M-94 and M-95) as Type IVD. Type IVD
contains & single power-operated valve that is normally open, fails closed,
and whose accident pisition is closed. The SSOM! team noted that although
this depiction is correct for the main steam isolation valves, the AW steam
supply taps off on the upstream (containment) side of the main steam isclation
valves, ang that ‘hese valves are normally closed, fail open, and have an open
accident positio . In addition, the main steam fsoiation valve bypass valves
are not shown,

STATUS OF FINDING
This finding 1s closed for the following reasons:

(1) The teum has Tonfirmed that the air accumulators have been installed
and tested (see D2.1-1).

(2) FSAR Table 5.9-1 has been deleted and sup~rseded by Figure 5.9-13,

Sheets 1 through 65. Penetrations . . M-95 are depicted on
Figure 5.9-13, Sheets 62 and 63, ' .:portiwe y, This figure shows the
correct configuration and valve puas *v.+ « ing normal, failed, and

accident conditions,

(3) (a) OPPD Muclear Production Division Policy/Procedure E-1, "10 CFR 50,59

Safety Evaluation,” and (b) General Engineering Guide GEG-27," 10 CFR 50.59
Safety Evaluation," Revision O, February 1980, have beer prepared since the

SSOMI.  The procedure and the guidance document have been reviewed and
should enhance the depth and completeness of 10 CFR 50.59 evaluations.

(4) Standirg Order G-21, "Station Modification Control," Revision 29,
November 19, 1987, states in Section 2.3 that the fina)l design package
for emergency modifications must be independen:ly verified before the
system or equipment 1s placed in operation anrd must be independently
reviewed by the System Acceptance Committee (SAC) within 14 days after
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(5)

(6)

(7)

the system or equipment becomes operational. In essence, the modification
control procedure has been revised to ma.ntain administrative control of
"emergency" modifications to the same level as “normal" modifications.

The modification control procedure now requires that safety evaluations
which address both the design and (he installetion and testing aspects of
the modification be completed before the start of construction., These
safety evaluatiors are required to be reviewed by cng1neor1n$ personnel,
whe are responsible for the design bases, before the start of construc-
ton,

The licensee reviewed those emergency modifications that had modification
completion reports (MCRs) completed. [Note that a modification completion
report and System Acceptance Committee review form sho'1d be submitted to
the Gener-~ting Station Engineerin: staff (GSE) within two weeks following
the accep.anc. of a mod1fication.] The review was conducted to confirm
that two safety evaluations had been performed. one as part of the design
gockogo and one as part of the installation and construction phase. The
icensee reviewed 71 emurgonc{ modifications which represented the set of
eme~gency modifications installed since the modi“ication process started
and that have modification completion reports as of April 10, 1987. The
tear selected three modifications (FC 7~ 35, FC-84-83, and FC-85-161) and
confirmed that two safety evaluations were included in the modification
fil:. The team did not assess the technical adequacy of these safety
.valuations,

The team examined documentation that indicates all completed CQE-related
emergency modiiications installed since initial full-power opera..on, and
have an MCR received by April 10, 1987, that do not require scismic
updates, have been closeu. Al known drawings and applicable plant
procedures have been updated (GSE-FC-87-1032, memorandum from S, Gambhir to
J. Fisicaro, "Closeout of RRD Item No. 87-277," dated June 24, 1987).

The team confirmed that personnel performing activities associated witn
10 CFR 50.59 evaluations had been trained The team compared the indivi-
duals who attende” 10 CFR 50.59 Safety Evaluation Training (L "0
Memorandum FC<T-2y7-B8, dated April 6. 1988) witn “he personne) qualified
for performirg reviews of safety evaiuations (FC-1986-87, memorandum fror
T. L. Patterson to PRC Chairman, dated Jenuary &, 1988),

RELATED GENERIC ISSUES

The relatec generic issues are included in the preceding discut. on,
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