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Sir or Madam:
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On August 2, 2000 with Harris Nuclear Plant (HNP) at 100% power, the "A" Residual Heat Removal
(RHR) pump discharge to charging safety injection pump (CSIP) suction header isolation valve
(1RH-25), failed to open during performance of periodic surveillance testing. Subsequent
investigation revealed that a torque switch control circuit modification had been incorrectly
implemented during the previous refueling outage, and post-modification inspections and
testing did not identify the control circuit problem. The modification implementation error
caused IRH-25 to be inoperable for approximately two and half months. This resulted in a
violation of Technical Specifications (TS) 3/4.5.2 and TS 3.0.4.

Causes of this event:
(1) Level of detail provided by the procedure, used to implement the modification, was not
adequate for knowledge level of applicable maintenance personnel.
(2) Failure to validate information in developing appropriate post-modification testing.

Corrective actions include:
(1) Repaired and retested 1RH-25. (2) Revise applicable plant procedures used when
performing motor-operated valve (MOV) maintenance to increase the level of detail
concerning limit switch set up and add requirements for independent verification and/or
continuity checks of MOV limit switch contacts. (3) Revise applicable post-maintenance test
plant procedure to add requirements for electrical continuity or current flow checks of MOV
limit switch contacts. (4) Perform training on this event, to include management
expectations concerning contact identification, with applicable plant personnel.
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I. DESCRIPTION OF EVENT

On August 2, 2000 with Harris Nuclear Plant (HNP) at 100% power, the "A" Residual
Heat Removal (RHR) pump discharge to charging safety injection pump (CSIP) suction
header isolation valve (1RH-25), failed to open during performance of periodic
surveillance testing. Subsequent investigation revealed that a torque switch
control circuit modification had been incorrectly implemented during the previous
refueling outage, and post-modification inspections and testing did not identify
the control circuit problem. The modification implementation error caused 1RH-25 to
be inoperable for approximately two and half months. This resulted in a violation
of Technical Specifications (TS) 3/4.5.2 and TS 3.0.4.

During performance of surveillance test procedure OST-1008 on 8/2/00, lA-SA RHR
Pump Operability Quarterly Interval, 1RH-25 did not open for its stroke time test.
1RH-25 was declared inoperable at 02:20 and a 72-hour LCO action statement was
entered in accordance with the plant technical specifications. Subsequent
troubleshooting revealed that the open torque switch bypass contact was wired
incorrectly such that the state of the bypass contacts was opposite to that
required by design.

1RH-25 is an AC powered motor operated gate valve that provides a flow path to the
CSIP suction header from the discharge of the "A" RHR pump. This flow path
provides one redundant train of flow to the CSIP suction header from the
containment sump during the post LOCA recirculation phase of operation.

Engineering Service Request ESR 99-00008 was implemented during the preceding
refueling outage to modify several design attributes of motor operated valve 1RH-
25. One change specified was to change the opening torque switch bypass contact
logic so that the torque switch would be bypassed for 96% of the opening stroke
instead of only the first 4% of the stroke. This change was specified to prevent
possible torque switch actuation from defeating the safety function of the valve,
which is to open. This modification package specified the post-modification
acceptance test requirements for the work.

Post-modification testing requirements for this type of work are governed by plant
procedures EGR-NGGC-0005, Engineering Service Requests, EGR-NGGC-0155, Specifying
Electrical / I&C Modification Related Tests, and PLP-400, Post-Maintenance Testing.
EGR-NGGC-0005 is the overall governing procedure for plant modifications that
requires post-modification testing to be specified and conducted. EGR-NGGC-0155
includes instructions to specify pre-tests to verify, to the maximum extent
possible, that the modification is properly installed and to ensure that post-
modification tests prove that all redundant circuit paths are installed as designed
and have continuity. PLP-400 includes specification of the following tests:
Stroke Time Test, Remote Position Indication Verification, Stroke or Cycle Test,
Non-IST Cycle Twice Test, Functional Test, and Static VOTES Test.

Maintenance contract workers implemented the design changes specified by ESR 99-
00008 for 1RH-25. During this work, the open torque switch bypass contact was
wired incorrectly such that the state of the bypass contacts was opposite to that
required by design. Concurrent verification and subsequent independent verification
of this work did not identify the wiring error. The post-modification tests were
performed as specified by the ESR. However, these tests did not identify the
problem because the testing specified was inadequate for detecting the proper
operation of the bypass contact.
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Seauence of Events:

On 12/2/99 ESR 99-00008 was approved to modify several design attributes of motor-
operated valve IRH-25. One change specified was to change the opening torque
switch bypass contact logic so that the torque switch would be bypassed for 96% of
the opening stroke instead of only the first 4% of the stroke. This change was
specified to prevent possible torque switch actuation from defeating the safety
function of the valve, which is to open. This modification package specified the
post-modification acceptance test requirements for the work.

On 4/29/00, during the first half of the 6PM to 6AM night shift maintenance
contract workers implemented the design changes specified by ESR 99-00008 for IRH-
25. During this work, the open torque bypass limit switch wiring was connected to
the wrong contact. Concurrent and independent verification, that was required by
the work package instructions for this work, did not identify the limit switch
wiring error.

On 5/1/00, the post-modification tests specified by the ESR were conducted. This
testing included a stroke time test, remote position indication test, static VOTES
test, and back-to-back strokes to verify thermal overload and control circuit fuse
size selection. These tests passed because the parallel circuit, of the torque
switch, masked misalignment of the torque switch bypass limit switch contact. The
testing did not check the parallel contacts separately.

On 5/30/00, OST-1008 (periodic test that includes stroke test of 1RH-25) was
performed. This was the first performance of the periodic surveillance test after
implementation of ESR 99-00008. During this test, 1RH-25 stroked successfully
because the parallel circuit of the torque switch masked misalignment of the torque
switch bypass limit switch contact.

On 8/2/00, OST-1008 was performed. This was the second performance of the periodic
surveillance test after implementation of ESR 99-00008. During this test 1RH-25
failed to open. Troubleshooting incorrectly determined that one of the limit switch
rotors was incorrectly aligned and the valve operator circuitry had de-energized
due to torque switch actuation during break away from the seat. The limit switch
rotor was rotated to correct this apparent problem and the valve retested.

On 9/5/00, the wiring error was identified by maintenance personnel. A subsequent
operability determination concluded that the rotor setting combined with the wiring
error was electrically equivalent to the to the design requirements. Therefore,
IRH-25 was considered operable.

II. CAUSE OF EVENT

(1) Level of detail provided by the procedure, used to implement the modification,
was not adequate for knowledge level of applicable maintenance personnel.

(2) Failure to validate information in developing appropriate post-modification
testing.
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III. SAFETY SIGNIFICANCE

Failure of 1RH-25 to open prevents the "A" train of RHR from being used as a source
of suction by the charging safety injection pumps during the recirculation phase of
core cooling following a LOCA. This failure could be safety significant because it
is a loss of redundancy of critical core cooling flow paths and because failure of
1RH-25 to open has a risk achievement worth of 2.32 according to the plant
probabilistic safety analysis (PSA) model. This PSA model shows that the core
damage frequency increases from 5.017E-5 to 1.29E-4 when 1RH-25 fails to open.
However, addition to the PSA of an Operator action to manually open the valve
greatly reduces the safety significance of this event such that it is not safety
significant. Manual operation of IRH-25 using the hand wheel is within the normal
skill base for the Operators. The revised PSA model, which includes credit for
operator action, shows that the core damage frequency increases from 5.017E-5 to
5.044E-5 when IRH-25 initially fails to open and is then manually opened. This
increase is not safety significant. Additionally, the torque switch can be bypassed
by use of the torque switch bypass control switch on the main control board. The
design of this bypass feature would allow operators to bypass the torque switch and
operate 1RH-25 from the main control room.

This report is being submitted pursuant to the criteria of 10CFR50.73(a)(2)(i) for
any operation or condition prohibited by the plant's Technical Specifications.

IV. CORRECTIVE ACTIONS

Completed corrective action:(l) Repaired and retested 1RH-25. Planned corrective
actions: (1) Revise applicable plant procedures used when performing motor-
operated valve (MOV) maintenance to increase the level of detail concerning
limit switch set up and add requirements for independent verification and/or
continuity checks of MOV limit switch contacts. (2) Revise applicable post-
maintenance test plant procedure to add requirements for electrical continuity
or current flow checks of MOV limit switch contacts. (3) Perform training on this
event, to include management expectations concerning contact identification, with
applicable plant personnel.

V. SIMILAR EVENTS

There have been no previous reportable events at HNP where an inadequate
implementation of a modification and inadequate post modification testing of a
MOV resulted in a TS violation.
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