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EXECUTIVE SUMMARY

St. Lucie Nuclear Plant, Units 1 & 2
NRC Inspection Report 50-335/96-22, 50-389/96-22

This special inspection was conducted to evaluate the modification of the excore Linear
Nuclear Instrumentation drawers which resulted in these drawers being cross wired because
of design control problems. This condition was also complicated by reversing the leads on a
detector that was being replaced during a maintenance activity. While assessing the safety
significance of the event, another design control problem and a procedural compliance
problem were identified. This inspection resulted in identification of three apparent violations:

The first apparent violation involved the failure to establish design control
measures in accordance with 10 CFR 50, Appendix B, Criterion III.
Specifically, a failure to translate design requirements into drawings and a
failure to provide independent review for identification of this error resulted in
miswiring of excore nuclear instrumentation. Similarly, a failure to compensate
for a physical shift in the reactor core midplane in the software used for
calibration of incore nuclear instrumentation and a failure to provide
independent review for identification of this error resulted in improperly
calibrated, safety related instrumentation being placed in service.
(paragraphs E1.1.b.1 and E1.1.b.2).

The second apparent violation involved your failure to verify and validate
properly the software used for calibration of incore nuclear instrumentation as
required by plant procedures. Specifically, results produced by new BEACON
software were not compared with results from the functionally equivalent and
previously validated IMPAX software. This comparison might have identified
the design error concerning core midplan offset. (paragraph E1.1.b.2).

The third apparent violation involved the failure of your plant staff to prepare a
Condition Report as required by plant procedures when markings for electrical
terminal connectors on a replacement excore neutron detector were found to
be different from existing cable markings. The wires were connected
incorrectly, and the miswired detector was placed in service before the error
was identified. A Condition Report on the marking error would have provided
an independent review of this discrepancy and might have prevented the
installation error. (paragraph M1.1.b).



Re ort Details

E1 Conduct of Engineering (37550)

E1.1 Design Control of Nuclear Instrumentation Modification

a. Ins ection Sco e

The inspectors reviewed activities associated with the plant modification used to
replace the Linear Nuclear Instrumentation (Nl) drawers located in the Unit 1 control
room. This modification resulted in Nl channels A, B, C, 'and D being cross wired due
to a design error. This review included evaluations of the root causes, prior
opportunity and safety significance from a core physics point of view.

b. Observations and Findin s

The St. Lucie Unit 1 Nuclear Instrumentation (Nl) System is designed to employ a
total of 10 detectors, all located external to the reactor vessel, as described below:

Detector
Numbers

Detector Types Channel Purpose Associated RPS Trips

1,2,3,4

5, 6, 7, 8

Fission Chamber

Uncompensated
lon Chamber

Wide Range
Logarithmic Detection

Linear Safety Related
Detection

High Rate of Change

~ Variable High Power
~ Thermal Margin/Low
Pressure
~ Local Power Density

Uncompensated
lon Chamber

Linear Non-Safety
Detection (control
channels)

None

Detectors 5, 6, 7, 8, 9, and 10, above, are designed with 2 axially distinct detectors
each, forming single detector assemblies to allow for the detection of power fractions
in the upper and lower axial halves of the core. The signals from the upper and lower
halves of each of these detectors are summed to form a total power signal from each
detector. The upper and lower halves are also combined electronically to develop an
Axial Shape Index (ASI) signal consistent with the equation

ASI = Lower Detector Power - U er Detector Power
(Lower Detector Power + Upper Detector Power)

ASI is used in the control of axial core power distribution by operators and to provide
inputs to Thermal Margin/Low Pressure (TM/LP) and Local Power Density (LPD)
Reactor Protection System (RPS) trips. Each of the 4 linear safety related detectors



feecs an individual RPS channel, and the RPS trips the reactor on a 2-out-of-4
coincidence for a given trip (e.g. TM/LP).

The purposes of the TM/LP trip are to prevent exceeding Departure from Nucleate
Boiling (DNB) limits and to provide a low pressure reactor trip in the event of a loss of
coolant accident. The trip setpoint itself is designed to be a reactor, coolant system
(RCS) pressure limit, set at the higher of 1750 psia or a pressure setpoint calculated
by the core protection calculator based upon RCS temperature conditions, reactor
power, and power distribution (expressed by the ASI signals generated by detectors 5,

6, 7, and 8). The TM/LP trip is required per Technical Specifications (TS) Table 2.2-

1, with setpoints adjusted to agree with Figures 2.2-3 and 2.24 of TS. TS Table 3.3-
1 requires that at least 3 operable RPS channels provide this trip function at or above
1% thermal power.

The purpose of the LPD trip is to prevent peak local power density in the fuel from
exceeding 21 kw/ft, thus assuring that the melting point of the fuel will not be reached
during anticipated operational occurrences. The trip is designed to be initiated
whenever axial power offset, as indicated by ASI, exceeds either a high or a low
calculated setpoint. The LPD trip is required per TS Table 2.2-1, with setpoints
adjusted to agree with Figures 2.2-3 and 2.2-4 of TS. TS Table 3.3-1 requires that at
least 3 operable RPS channels provide this trip function at or above 15% thermal
power.

Each linear Nl detector assembly is cylindrical in design, with the two detectors
located axially adjacent to one another. The signal cables for each detector assembly
(which transmit output from both detectors) exit the assembly from one end of the
cylinder. Each detector is installed in a cylindrical housing external to the reactor
vessel in positions spaced radially about the vessel to ensure that all quadrants of the
core are monitored.

The signal cables for the detectors installed in Unit 1 had been labeled by the vendor
as "TOP SIG" and "BOT SIG," indicating output for each detector in the assembly.
This labeling scheme assumed that each assembly was installed in its housing
oriented such that the signal cables exited the top of the assembly. However, the St.
Lucie design is such that the detector assemblies are installed with the signal cabling
exiting the assemblies from the bottom, making the 'TOP SIG" signal cable
correspond to the detector monitoring the bottom half of the core, and vice versa.

During the most recent Unit 1 outage, the licensee elected to replace their existing Nl
circuitry with a new system developed cooperatively with Gamma-Metrics. The scope
of the change included new Nl drawers for all four RPS channels and new wide range
detectors. During the outage, unrelated to this modification, uncompensated ion
chambers (UICs) were replaced in RPS channel B (detector 6) and in the control
channel detector 9 location.

On July 30, 1996, St. Lucie Unit 1 was operating at approximately 100 % power when
reactor engineering was analyzing the data taken during power ascension and noted
an anomaly in the results. The data indicated three of the four excore linear detectors



measured core power moving to the top of the core during power ascension. This
was an unexpected phenomena and did not agree with the trend of the power moving
to the bottom of the core indicated by RPS Channel B Linear Range Detector, Control
Channel ¹9 Linear Range Detector, and the BEACON Core Power Distribution
Monitoring System. Evaluation of the data collected indicated that RPS Channels
A,C,and D could have reversed (rolled) leads of the top and bottom chambers input to
the RPS drawers.

At 1:00 p.m. the same day, Unit 1 operators were informed of these conditions and
immediately declared the A, C, and D channels out-of-service (OOS), which placed
the unit in TS 3.0.3 due to 3 of 4 RPS channels for TMLP and LPD being inoperable.
The inspector responded to the control room and found that leads were being
reversed on the A and C channels in an attempt to restore the channels to operability.
Reactor Engineering support was available, with new Nl gain values being calculated
in support of l8C as the leads for the affected channels were properly aligned. At
1:50 and 2:00 p.m., work was completed on the A and C channels, respectively, and
operators drove CEAs into the core to verify proper ASI response. The inspector
venfied that proper channel response occurred, and the A and C cnannels were
declared operable at 2:00 p.m., leading to an exit from TS 3.0.3.

Evaluation of Root Cause

In reviewing the issue, the licensee determined that all four safety related Nl channels
had been connected to the Nl drawers in the RPS cabinets with the upper and lower
detector inputs reversed. These field errors resulted from errors in the associated
Control Wiring Diagrams (CWDs); that is, the detectors were connected at the Nl
drawers in conformance with approved engineering drawings. The drawings were
prepared and approved with errors in the designation of connection points to the NI

drawers. The errant drawings were a part of the Plant Change/Modification (PC/M)
package which replaced the Nl drawers.

In addition to the wiring errors described above, the licensee determined that Nl
detectors 6 (associated with RPS channel 8) and 9 (one of two control channels) were
miswired at the detector ends (in containment), which resulted in RPS Nl channel B

indicating correctly (as the error at the detector end cancelled out with the error at the
Nl drawer) and the control channel indicating incorrectly. The miswiring at the
detectors was the result of errors made by maintenance personnel during installation.

As a result of the deficiencies described above, the licensee performed a root cause
evaluation. The inspectors reviewed the evaluation, discussed the events with the
licensee and performed independent reviews of documentation associated with the Nl
modification. The results of these activities are described below.

The licensee's root cause effort determined that, during the preparation of PC/M 96-
009-195, "RPS Nl Drawer Replacement," a lack of available vendor information (in the
form of approved technical manuals and drawings) forced design personnel to develop
drawings based on assumptions generally derived from a similar modiTication made to
Unit 2 during the most recent Unit 2 outage. As a result, CWDs JPN-009-195-002



(providing wiring instructions for RPS channel A), JPN-009-195-004 (providing wiring
instructions for RPS channel 8), JPN-009-195-006 (providing wiring instructions for
RPS channel C), and JPN-009-195-008 (providing wiring instructions for RPS channel
D) were modified showing upper and lower detector cable connections at each
respective drawer which were in conflict with the internal wiring of the drawers which
were to be installed (i.e. field cables for the upper detectors were fed to the

drawers'ower

inputs and vice versa).

Beyond the assumption of similarity between units, the licensee found that the
verification process for the drawings in question contained weaknesses that resulted
in a failure to identify the condition. Specifically, the licensee found that the drawings
were prepared by a Lead Designer (draftsman) based on inputs from the Lead
Engineer (having responsibility for developing the modification package). The
drawings were then checked by a second Designer, constituting (essentially) a

drafting check. The drawings were then reviewed and approved by the Lead
Engineer and approved by the Lead Engineer's Supervisor.

The licensee found that this process differed from the approval process for the
modification package, which was independently reviewed by a second engineer.
However, the licensee pointed out that the package review did not include a point-to-
point wiring check of the affected drawings. The licensee found that the method and
sequence of verification described appeared to meet the requirements of Quality
Instruction (Ql) 1.7, dated July 5, 1995, "Design Input/Verification," but that the
method revealed a weakness of the process.

While the subject drawings were approved without having approved vendor technical
manuals (VTMs) available to support the review, the licensee had placed a hold on
the PC/M completion pending receipt of the vendor documents. Upon receipt, the
VTM and other vendor documents were to be incorporated into the PC/M via Change
Request Notification (CRN). However, when the documents were received, the
licensee stated that they were not reviewed against other package drawings; thus, the
wiring designation discrepancy was not identified.

The licensee identified an additional weakness in the amount of time available to
verifying engineers. Specifically, the licensee stated:

''The total U1 project man-hours through May 1996 was approximately 1150
man-hours. For scoping and scheduling purposes on a critical complex
project, 30% of a projects [sic] total man-hours should be allocated for
verification activities. This should have accounted for a few hundred man-
hours. The verifying Engineer on the Engineering Package charged a total of
40 man-hours to the project, 15% were on overtime. The verifying Engineer
on the CRN charged a total of 6 hours to the project. This relatively small
amount of time spent on verification is due to project delays due to supporting
unanticipated outages, the number of large projects being worked coincidently
[sic) in PEG l8C...and the available resources..."

The inspectors reviewed these licensee-generated findings for correctness.



The inspector concluded that the licensee's review of the hours spent (or lack thereof)

in the review of the subject modification showed thoroughness in the self-assessment

process. However, the inspector found that, in focusing on "...the amount of time

available [emphasis added] to the verifying Engineers to perform verifications..." the

licensee failed to identify the larger issue of ensuring that verifications are not

curtailed due to schedular constraints.

The inspectors reviewed CWDs prepared with the PC/M package and found the
licensee's conclusions on the reasons for the field miswiring to be correct. The

inspectors noted that the licensee's conclusion that the drawings had received an

inadequate independent verification was correct; however, the inspectors disagreed
with the conclusion that the verification process as performed met the requirements of
the applicable Quality Instruction (Ql).

The inspectors concluded that the subject Ql was of sufficient clarity to ensure an

appropriate review. Specifically, the Ql, when taken as a whole, required that an

engineer (not the designer) perform an independent revIa.v of design output
documents (e.g. drawings) to ensure agreement with design inputs (in the case of the

subject PC/M, the Gamma-Metrics VTM). Contrary to these requirements, the
licensee chose to approve the subject CWDs when no approved design input
document was available against which the output could be reviewed and allowed the

review to be performed without the required level of independence. Further, when the

approved design input was available, the licensee failed to perform necessary reviews

to ensure agreement between vendor-generated documents and existing licensee-

generated drawings.

Specifically, Ql 1.7, Revision 1, "Design InputiVerification," included the following:

Section 5.3 stated that "Design verification is required for...approved design
output documents..."

Section 5.5 stated that "Design verification shall normally be performed by an

engineer competent in the discipline/area of expertise, other than the originator
of the design. The design verifier shall have remained independent of the
overall design process."

Contrary to this section, the verification for the subject CWDs were not
performed by an engineer independent of the design process.

Section 5.6(2) stated that "Design verification should normally be complete,
commensurate with the state of design activity, prior to release of associated

design output documents to the plant."

Contrary to this section, the design verification process was never completed in

that the VTM was never reviewed against the CWDs which delineated
(erroneously) Nl wiring.



~ Section 6.0 stated that "Records of design input and verification activities shall

be retained as QA records..."

Contrary to this requirement, the licensee could not produce records of design

inputs to the CWD revision process, stating that the design inputs would have

been the VTMs, which were not available in an approved form while the

subject CWDs were being approved.

One of the action items to prevent recurrence was to check all open l8C and electrical

PC/Ms to see if all the drawing approval signatures could qualify as independent
verifiers. The licensee found three out of eight open modifications where a lack of
independence existed. Two of these modifications were electrical and one was I&C.

10 CFR 50, Appendix 8, Criterion III, Design Control, requires, in part, that measures
be established to ensure that the design basis is correctly translated into drawings
and that design control measures provide for verifying the adequacy of the design by
individuals other than I'iose who performed the original design. The inspectors
concluded that the licensee's failure to implement the salient aspects of Instruction QI

1.7 adequately in this issue collectively represented a failure to satisfy Appendix B

requirements and, as such, represented an example of an apparent violation (EEI 50-

335/96-22-01, "Failure to Control Design Processes for Nuclear Instrumentation
ModiTications").

Installation of BEACON Com uter Code

The licensee had installed a new in-core flux monitoring system (BEACON) during this

refueling outage to replace the older in-core flux monitoring system (IMPAX).
BEACON provided several significant improvements over IMPAX, the most significant
being reduced time to analyze SAF test data. This improvement aided reactor
engineering in identifying the NI problem and initiating prompt corrective actions.

During power operations, reactor engineering used BEACON to obtain the actual in-

core flux profile. The actual in-core flux profile was then used to verify compliance
with Technical Specifications (TS) and provide calibration information for the excore
NIS drawers. As part of this routine surveillance, reactor engineering compares actual
in-core flux profile to the in-core flux profile predicted by the core design code.
Reactor engineering noted larger than normal errors between actual and predicted in-

core flux profile. Because BEACON used the same neutronics engine as used in the

core design code to generate in-core flux profiles, reactor engineering could not
explain the error and notified the corporate core design engineers. As part of the
process to resolve these errors, it was discovered that a simplifying assumption, used

to overcome limitations of IMPAX, was not accounted for in the original design of
BEACON. This simplifying assumption was used because the licensee had changed
the fuel design to incorporate a longer end cap to prevent debris induced fuel failures.

This longer end cap raised the overall core height by 2.64" causing an offset between
detector midplane and actual core midplane. IMPAX assumed detector midplane was

along core midplane and could not accommodate the 2.64" offset. Therefore, the
licensee after discussion with the fuel vendor (Siemans), used this simplifying



assumption to lower the core midplane by 2.64" so that final design output would be
referenced to detector midplane; not core midplane. However, the engineer preparing
the design input for BEACON was not aware of this simplifying assumption;
consequently, BEACON was referenced to core midplane resulting in an increased
error between the core design predicted in-core flux profile and actual in-core flux
profile.

The licensee's root cause evaluation concluded lack of cross-discipline review was the
significant contributor to this design error. The inspector reviewed the licensee's root
cause evaluation and concurred with the licensee's conclusion. Engineering Quality
Instructions (Ql) 1.7, Design Input/Verification, dated July 5, 1995, states in part that
"Design verification is the process whereby a competent individual, who has remained
independent of the design process, reviews the design inputs, ... and design output to
verify design adequacy. This independent review is provided to minimize the
likelihood of design errors in items that are important to nuclear safety." Contrary to
this requirement, the design inputs were not adequately reviewed by an independent
individual in that the core midplane offset was not identified as a necessary design
input for BEACON. This failure to perform an adequate independent design review for
the BEACON system is identified as example two of an apparent violation (EEI 50-
335/96-22-01, "Failure to Control the Design Process According to the Requirements
of 10 CFR 50, Appendix B, Criterion III," EA 96P57).

Evaluation of Safet Conse uences

The safety significance of reversing the detector inputs to the NIS drawers
substantially reduced the safety margin between the Thermal Margin/Low Pressure
(TM/LP) trip setpoint and the analysis limit even considering the increased TM/LP
margin to the trip setpoint due to actual core operating conditions. The safety impact
of the failure to identify the core and detector midplane offset on TM/LP or Linear
Power Density (LPD) safety limits was minimal.

It was also identified that BEACON was placed into service on Unit 1 without any
benchmarking against IMPAX, the on-line core performance monitoring code BEACON
was replacing. Instead, BEACON was installed on Unit 2 and benchmarked against
CECORE, which did not require any modifications to accommodate the core midplane
offset. Technical Specification 6.8, Procedures and Programs, paragraph 6.8.1
requires in part that written procedures recommended in Appendix A of Regulatory
Guide 1.33 revision 2, February 1978, shall be established and implemented.
Engineering Quality Instruction (Ql) 3.7, Computer Software Control, Revision 1,

Section 5.4. requires that SQA1 software shall be validated and verified (V8V'ed) in

accordance with Section 5.6. Section 5.6 states that new software shall be V8V'ed
prior to use. The V8V process includes the use of test cases to ensure the new
software produces correct results. Item 4 of Section 5.6 states that technical
adequacy shall be determined by comparing the test case to results from alternative
methods such as functionally equivalent and previously validated software. In the
case of BEACON, IMPAXwould have been functionally equivalent software.
Benchmarking BEACON against IMPAX might have identified the design error
concerning core midplane offset because the two codes would not have yielded the



same results. Contrary to this requirement, BEACON was placed into service on Unit
1 without benchmarking against IMPAX. This is identified as an apparent violation
(EEI 50-335/96-22-02, "Failure to Follow Procedure According to Technical
Specification Sec. 6.8 for Placing the BEACON System in Service," EA 96-457).

E1.2 Prior Opportunities to Identify

a. Ins ection Sco e

The inspectors reviewed the subject event and activities preceding its identification to
determine whether the licensee had opportunities to identify the miswiring of Nl
drawers sooner.

b. Observations and Findin s

The inspector reviewed QA Audit Report QSL-PM-96-17, July/August 1996, which
included, in PMON 96-052, a review of the licensee's performance with respect to
design control for the subject PC/M. The QA review concluded that the licensee's
engineering, maintenance and QA organizations were not sufficiently sensitive to the

warning signs of a breakdown of the quality program. Indicators of problems cited in
the QA report included:

Vendor difficulties in meeting fabrication schedules

Loss of the project's Lead Engineer four months prior to implementation

Installation difficulties traceable to erroneous design information provided to
the vendor from the licensee

Loss of the Instrument 8 Control (18C) Supervisor responsible for
implementation midway through the installation process

Numerous noise problems encountered in wide range Nl channels after
installation

At least two cases in which the new design provided improper output to the
RPS

~ A large volume of change paperwork written against the installation package
(32 CRNs), a large number of scope changes to the installation work order
(20), and a large number of deviations against the pre-operational test
procedure (46).

The inspector reviewed the CRNs generated against the subject PC/M and found the
following:



The CRNs addressed problems in the areas of structural/ir tallation, vendor
recommendations for performance enhancement, correction of vendor
document errors, design errors, and field wiring difficulties.

A large number of the CRNs addressed themselves to the installation of the
wide range detectors and noise problems associated with system startup.

A number of the CRNs clearly indicated inaccuracies in the new design, to
include:

Incorrect statements concerning the sizes of cables already installed in the
plant which were to be employed with the new design

Failures to change the ranges of control panel meters and strip chart recorders
to accommodate the new range of the wide range detectors

A failure to treat the RCS Low Flow trip within the modification package, which
resulted in a constant trip signal from the RPS after installation

The inspector also reviewed 13 Condition Reports (CRs) associated with the
installation of this modification. As in the case of the CRNs, the CRs covered a broad
area and addressed both wide range and linear range installation issues. The
inspector identified two CRs of particular note:

CR 96-1358, written on June 11 by QA, reported a possible loss of design
control in the installation. The CR reported that multiple problems had been
encountered during the installation of the modification, including the loss of key
personnel, a work package which had become "voluminous and unwieldy" with
"13 work package scope changes...approx 40 'deviations'o the Pre-Op

procedur, and also numerous changes to the Vendor Tech manual
specifications." The CR Condition Description concluded that "...with so many
changes to the Tech Manual and Pre-Op procedure and also the lack of
personnel that are experienced in this particular modification, the possibility
exists that the Design Control process could fail." The resolution to this CR,

„prepared by 18C and Engineering, concluded that a loss of design control had
not occurred, as a review of all associated paperwork indicated that
appropriate reviews had been performed and approvals for actions taken had
been obtained correctly.

CR 96-1818, written on July 23 by IBC, questioned the operability status of NI

detectors 6 (RPS channel B) and 9, given their installation during the outage
and the need to have the reactor at power to calibrate them. The resolution to
the CR stated that the detectors were operable, but stated that a check for ASI
agreement would be performed at 13% power to compare RPS channel B with

A, C, and D.
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Whi!. indications of poor quality existed during the installation of the subject PC/M,
the inspector concluded that the licensee could not reasonably been expected to
perform a complete re-review of the design package as a result of those indications.

The inspector noted that the licensee's root cause evaluation identified that several
opportunities existed for identification of the miswired conditions during power
ascension testing. On July 25, with the reactor below 5%, operators noted channel B

to be indicating more bottom-peaked than the other channels. This was explained by
reactor engineering as expected behavior and the B channel was calibrated (forced to

agree with incore data, which resulted in B channel indicating similarly to channels A,
C, and D. Later the same day, with the reactor at 5.5% and Control Element
Assemblies (CEAs) being withdrawn from 90 to 103 inches, ASI on channels A, C,
and D were note'd to trend toward the top of the core; however, channel B indicated
ASI moving toward the bottom of the core. Operators questioned the indication and
were told that B channel, being a new detector, would require calibration at a higher
power level.

On July 28, while increasing power from 70% to 98%, operators again questioned a

mismatch between channels B and A and channels C and D. RE responded that ASI
was within TS limits and that a shape annealing factor (SAF) test was being
performed on channel B, as the detector was new, to bring it into agreement with the
balance of the channels. The disagreement was again identified on July 30 by
operators. That same day, RE identified the miswiring while analyzing SAF data.

The inspector concluded that there existed an opportunity to identify the miswired
channels during power ascension testing. Operators were successful in identifying
anomalous behavior days before the ultimate identification of the condition. While the
licensee's root cause evaluation concluded that "[prior] to significant power levels it is

difficult to detect the discrepancies in RPS ASI trends..." operational experience in this
case indicated that the trend could have been (and was, although not in an integrated
fashion) identified at relatively low power levels.

The inspector further concluded that a failure to resolve the first indications of channel
disagreement in a formal, technically defensible way (i.e. testing performed specifically
with the goal of establishing a basis for the channel-to-channel differences) delayed
the identification.

Conclusions on Conduct of En ineerin

As a result of this inspection two violations were identified for the engineering area.
One violation had two examples of problems with the licensee's design control
process. One example involved the failure to verify independently Controlled Wiring
Diagrams which were in error and resulted in wiring the Nl drawers backwards.
Another example resulted in the core midplane offset not being identified as a design
input to BEACON, the computer program used for real time flux profile monitoring.
The second violation involved the failure to validate and verify a new computer
program before placing it in use.



Conduct of Maintenance

Replacement of No. 6 Nuclear Instrumentation Detector

Ins ection Sco e

The inspectors reviewed the maintenance activity for replacing the No. 6 detector for
channel 8 of the Linear Range Detector. The maintenance activity allowed reversal of
the field cables.

Observations and Findin s

All four of the RPS Linear Range Detectors had the connectors reversed as previously
discussed but the 8 channel unlike the other three channels was giving the correct
data. At the same time that the drawers were being replaced on Unit 1, the detector
for channel 8 (detector no. 6) was being replaced as a maintenance activity. During
connection of the field cables, the connections werc reversed for the upper and lower
detection chambers, thereby causing the 8 channel to record properly.

The root cause for the swap of the cables was that the new detector had different
labeling than the existing cables. The existing cables were labeled TOP SIG and BOT
SIG, and the new detector had A and B. The inspectors discussed this maintenance
job with the l&C supervision who had responsibility for the latter part of this
maintenance project. Several opportunities were presented to the maintenance
personnel, one when the detectors were checked out in the warehouse and a second
time when this condition was noted in the field.

Maintenance personnel should have resolved the labeling problem by writing a
Condition Report (CR) and having a formal resolution. Technical Specification 6.8,
Procedures and Programs, paragraph 6.8.1, requires in part that written procedures
recommended in Appendix A of Regulatory Guide 1.33 revision 2, February 1978,
shall be established and implemented. Administrative Procedure No. 0006130,
Condition Reports, Revision 4, dated March 22, 1996, Par. 8.1.1.A states in part that
"Any individual who becomes aware of a problem or discrepant condition ... should
initiate a CR. Ifdoubt exists, a CR form should be initiated". This failure to comply
with the requirements of the administrative procedure is identified as an apparent
violation (EEI 50-335/96-22-03, "Failure to Initiate a Condition Report for Labeling on
Safety Related Detectors in Accordance With Technical Specification Sec. 6.8," EA-
457).

Conclusions on the Conduct of Maintenance

The l&C maintenance personnel reversed the field cables for the no. 6 channel 8
detector. The cables were labeled differently than the existing ones and the
maintenance personnel had two occasions to question this condition by initiating a
Condition Report. An apparent violation for failure to conform to administrative
procedure for writing a CR was identiTied.
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V. MANAGEMENTNIEETINGS AND OTHER AREAS

X.1 UFSAR Review

The inspectors reviewed the Unit 1 UFSAR for the areas covered in this report. The
inspectors found that a past modification to the Nl circuitry disabled the rod
drop/turbine runback feature at St. Lucie Unit 1. The FSAR was never updated to
reflect this change. PC>M 009-195, Revision 0, paragraph 7.1.8 F, acknowledged this
deletion of function, but did not rectify the FSAR discrepancy in the section that
updated the FSAR. This is another instance of weakness in the Engineering Review

, process, and will be included in Unresolved Item 50-335,389/96-04-09, "Failure to
Update UFSAR" .

The inspectors presented the inspection results to members of licensee management
at the conclusion of the inspection on October 18, 1996, and during a telephone
conversation on November 25, 1996. The licensee acknowledged the findings
presented. Dissenting comments were not received from the licensee.

The licensee did not identify any materials used during the inspection as proprietary
information.

PARTIAL LIST OF PERSONS CONTACTED

Licensee

D. Lowens, Acting Site Quality Manager
D. Denver, Site Engineering Manager
J. Scarola, St. Lucie Plant General Manager
J. Stall, Site Vice President
E. Weinkam, Licensing Manager

Other licensee employees contacted included operations, engineering, maintenance,
and corporate personnel.

INSPECTION PROCEDURES USED

IP 37550: Engineering

ITEMS OPENED CLOSED AND DISCUSSED

O~ened

50-335/96-22-01 EEI Failure to Control the Design Process According
to the Requirements of 10 CFR 50, Appendix B,
Criterion III.

50-335/96-22-02 EEI Failure to Follow Procedure for Placing the
BEACON System in Service.



50-335/96-22-03

Closed

50-335/96-11-06

Discussed
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EEI Failure to Initiate a Condition Report for Labeling
on Safety Related Detectors.

URI "Unit 1 Nl Wiring Errors"

50-335,389/96-04-09 URI "Failure to Update UFSAR"

LIST OF ACRONYMS USED

ATTN
CFR
CR
CRN
CWD
EA
EEI
FPL
IBC
IR
LPD
Nl
NIS
No.
NRC
NUREG
PC/M
PDR
QA
Ql
RE
RO
RPS
TM/LP
TS
UIC
USNRC
V8V

Attention
Code of Federal Regulations
Condition Report
Change Request Notices
Controlled Wiring Diagram
Enforcement Action
Escalated Enforcement Item
The Florida Power 8 Light Company
Instrumentation and Controls
[NRC] Inspection Report
Linear Power Density
Nuclear Instrumentation
Nuclear Instrumentation System
Number
Nuclear Regulatory Commission
Nuclear Regulatory (NRC Headquarters Publication)
Plant Change/Modification
NRC Public Document Room
Quality Assurance
Quality Instruction
Reactor Engineering
Reactor Operators
Reactor Protection System
Thermal Margin/Low Pressure
Technical Specification
Uncompensated lon Chamber
United States Nuclear Regulatory Commission
Validation and Verification


