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Washington Nuclear Project-2
NRC Inspection Report 50-397/96-22

The licensee performed testing which qualitatively verified instrument response, but
did not provide the objective response time measurements required by Technical
Specifications. The licensee also failed to test certain trip functions within the
required surveillance (nterval and prior to entering Operational Condition 2, when the
instruments were required to be operable. Three apparent violations of WNP-2
Technical Specifications were identified (Section M1.1).

The licensee had not fully considered the NRC safety evaluations for License
Amendment 139 and for NEDO-32291 when revising the response time limit tables
originally contained in the Technical Specifications. The licensee inappropriately
implemented revisions to procedures described in the safety analysis report, which
effectively changed existing Technical Specification requirements for the
performance of response time tests, without requesting a plant-specific license
amendment. An apparent violation of 10 CFR 50.59 was identified (Section M3.2).

The licensee's implementation of NEDO-32291 was poor in that three of the seven
conditions listed in the NRC safety evaluation accepting NEDO-32291 were not met.
The licensee did not have acceptable preinstallation test procedures, had not revised
surveillance procedures to include appropriate acceptance criteria, and had not
reviewed vendor information to ensure there were no periodic response time
recommendations for two instruments outside the scope of NEDO-32291. An
apparent violation of 10 CFR Part 50, Appendix B, Criterion V, was identified
(Section M3.3).

~imari
The licensee's 10 CFR 50.59 Safety Evaluation SE 96-17 was weak in that it did
not identify that a change to the Technical Specifications was required. It also did
not conform to the guidance of WNP-2 procedures. However, the identified
weaknesses did not result in an unreviewed safety question, nor did revisions to
response time limit tables result in safety issues (Section E.1.1).



This special inspection was initiated to review the licensee's performance of instrument
response time testing in accordance with Washington Nuclear Project 2 (WNP-2) Technical
Specifications, as modified by the licensee's implementation of Licensing Topical Report
NEDO-32291, "System Analyses for Elimination of Selected Response Time Testing
Requirements." The inspection consisted of an onsite review September 24-26, 1996.
Continuing NRC review was conducted September 30, 1996, through November 18, 1997,
and included a meeting with the licensee on October 4, 1996, at NRC headquarters.

In January 1994, the Boiling Water Reactors Owner's Group (BWROG) submitted Licensing
Topical Report NEDO-32291, "System Analyses for Elimination of Selected Response Time
Testing Requirements," for NRC review. NEDO-32291 documented the justification for
elimination of Technical Specification response time testing requirements for selected
instrument trip functions in the reactor protection, isolation actuation, and emergency core
cooling systems. NEDO-32291 indicated that response time testing could be eliminated for
selected trip functions because degradation of instrument response times to delays of
about 5 seconds would not have a significant impact on plant safety, and instrument
degradation could be detected through other surveillance tests, principally calibration. On
December 28, 1994, the NRC issued a safety evaluation accepting NEDO-32291 as the
basis for elimination of selected response time testing requirements from Technical
Specifications. The NRC's safety evaluation listed provisions licensees should include when
submitting plant-specific license amendment. requests to eliminate response time testing
from Technical Specifications.

On July 12, 1994, the licensee submitted a license amendment application to relocate
instrument response time limit tables from the WNP-2 Technical Specifications to the
WNP-2 Final Safety Analysis Report (FSAR) in accordance with the provisions of NRC
Generic Letter 93-08, "Relocation of Technical Specification Tables of Instrument Response
Time Limits." The NRC approved the amendment application on June 26, 1995, as License
Amendment 139.

On April 3, 1996, the licensee moved the response time testing tables from the FSAR to
the Licensee Controlled Specifications and revised them when implementing the
NEDO-32291 provisions for elimination of response time testing for certain instruments.

In August 1996, the NRC staff observed that the licensee requested deletion of selected
response time testing requirements in a license amendment application for conversion to
improved Technical Specifications. The licensee's justification for deleting the testing
requirements indicated that NEDO-32291 had been implemented at WNP-2 pursuant to the
provisions of 10 CFR 50.59.

The NRC staff became concerned that instrument response time testing may not have been
performed in accordance with WNP-2 Technical Specification requirements due to the
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implementation of NEDO-32291 without a plant-specific license amendment. Upon
informing the licensee of the staff's concerns during a late August 1996 conference call,
the licensee stated its disagreement and requested a meeting to present its position to the
NRC staff. The meeting was held with the NRC staff on September 16, 1996. After the
meeting, the NRC staff determined that a special inspection was necessary to review the
licensee's actions.

M1 Conduct of IVlaintenance

M1.1

a e

The inspectors reviewed response time testing performed by the licensee for
conformance with WNP-2 Technical Specifications. Section M3 of this report
describes the licensee's implementation of NEDO-32291 and how that
implementation resulted in revisions to response time limit tables which had been
located in the WNP-2 Technical Specifications prior to License Amendment 139.

The licensee implemented NEDO-32291 on April 3, 1996, prior to the start of
Refueling Outage R11. During and after the outage, the licensee performed testing
intended to demonstrate that response times were within limits for trip functional
units in the reactor protection system and for trip functions in the isolation and
emergency core cooling systems. The tests to demonstrate satisfactory response
times were required by WNP-2 Technical Specifications 4.3.1.3, 4.3.2.3, and
4.3.3.3, which specified that one channel per trip system be tested at least once per
18 months such that all channels are tested at least N times 18 months, where N is
the total number of redundant channels in a specific reactor trip, isolation trip, or
emergency core cooling trip system. Table 1, to this report lists the trip functional,
units and trip functions for which NEDO-32291 was implemented. Table 1 also lists
the most recent date before NEDO-32291 implementation when response times
were satisfactorily demonstrated and the corresponding date by which a response
time test-was required in order to meet the 18-month test frequency.

WNP-2 Technical Specifications 1.36, 1.19, and 1.12, for reactor protection,
isolation actuation, and emergency core cooling systems, respectively, defined
system response time to be the time interval from when the monitored parameter
exceeds its actuation setpoint at the channel sensor until appropriate equipment
actuations are completed (e.g., deenergization of scram pilot valve solenoids,
isolation valve travel to required positions, or required emergency core cooling
system equipment response, such as pump discharge pressures reaching required
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values). The response time may be measured by any series of sequential,
overlapping, or total steps such that the entire response time is measured.

On October 4, 1996, the NRC held a meeting with the licensee to discuss response
time testing. The licensee indicated that WNP-2 Technical Specification
requirements for performance of response time testing had been met using an
acceptable alternative methodology described in NEDO-32291 which verified
instrument response during channel calibrations. To support their position, the
licensee referred to NRC Regulatory Guide 1.118, "Periodic Testing of Electric Power
and Protection Systems," which described a method acceptable to NRC staff for.
periodic testing of the protection system. The licensee also referred to the Institute
of Electric and Electronics Engineers (IEEE) Standard 338-1975, "Criteria for the
Periodic Testing of Nuclear Power Generating Station Class IE Power and Protection
Systems," Revision 1, which provided criteria for response time measurements. The
licensee indicated that the Regulatory Guide and the IEEE standard provided the
flexibilityfor the alternate response time testing methodology described in NEDO-
32291. The licensee cited Regulatory Guide 1.118, which with respect to the IEEE

standard which stated, "Therefore, instead of Section 6.3.4 of the standard, the
following should be used: Response time testing of all safety system equipment per
se is not required if, in lieu of response time testing, the response time of safety
equipment is verified by functional testing and/or calibration checks where it can be
demonstrated that changes in response time beyond acceptable limits are always
accompanied by changes in performance characteristics that are detectable during
these routine periodic functional tests and/or calibration checks."

After the October 4, 1996, meeting with the licensee, the inspectors reviewed
licensing documents and observed that the licensee was committed to adhere to the
provisions of IEEE Standard 338-1975, but had not committed to adhere to the
provisions of Regulatory Guide 1.1.1 8. While IEEE 338-1975 did not mention
specific response time methodology to be utilized, it stated, "The periodic testing
program of each system shall be designed to produce objective data necessary for
assessing the performance and the availability. The testing program should provide
trend data and the capability to observe degradation and the onset of incipient
failures."

The licensee's testing used the methodology described by NEDO-32291 to
determine whether instrument degradation had occurred. Instrumentation was
checked for degradation during channel functional tests/channel calibrations by
application of a test input and observation of the expected response. While this
methodology confirmed that sensors and other portions of trip functional
instrumentation responded to an input, the methodology did not involve measuring
the time interval for an instrument's response to the input. Instead, the
methodology consisted of a qualitative verification that instrument response was
acceptable. As described in Section M3.3 of this report, the inspectors reviewed a

sample of the licensee's procedures used to implement the rriethodology of
NEDO-32291, and the inspectors observed that response times were not measured,



recorded, or trended. Therefore, the testing performed did not demonstrate the
response times as required by Technical Specifications 4.3.1.3, 4.3.2.3, and
4.3.3.3.

During a review of the dates when the licensee performed tests, the inspectors
observed that, for certain trip functions, at least one channel per trip system was
not tested at least once per 18 months as required by Technical Specifications.
Table 2 of this report lists the affected trip functions/channels, the most recent date
when response time was satisfactorily demonstrated, the required test date, and the
test dates using-the methodology described by NEDO-32291. As shown in Table 2,
the trip system channels were tested after the required test dates and after the
instruments were required to be operable for Operational Condition 2 (Startup) entry
(even if assuming that the testing performed met Technical Specifications
requirements). WNP-2 entered Operational Condition 2 on June 12, 1996, following
Refueling Outage 11 ~

Technical Specification 3.3,2, License Amendment 139, required that the affected
isolation trip functions be operable prior to entering Operational
Condition 2. Technical Specification 3.3.3, License Amendment 139, required that
the affected emergency core cooling system trip functions be operable prior to
entering Operational Condition 2. The inspectors noted that the licensee had other
instances where Technical Specification surveillance requirements had not been
completed prior to entering Operational Condition 2 in June 1996. NRC Inspection
Report 50-397I96-19 identified similar and other significant weaknesses in the
licensee's control of the Technical Specification program. On November 26, 1996,
the NRC issued a Severity Level III violation and accessed a Civil Penalty of
$ 100,000 for the weaknesses identified in the licensee's control of the Technical
Specification program.

On March 20, 1997, the NRC notified the licensee that Technical Specification
surveillance requirements for response time testing were not being met. The
licensee declared the affected instruments inoperable, entered Technical
Specification 3.0.3, initiated a plant shutdown, and on March 20, 1997, requested a
one-time exemption for completion of response time testing for selected
instruments. The NRC issued a Notice of Enforcement Discretion for the licensee's
request on March 21, 1997. On March 22, 1997, the licensee submitted a license
amendment request, under exigent circumstances, to modify the Technical
Specification response time testing requirements for selected instruments. The
licensee provided information to supplement their license amendment request on
April 2, 3, 9, and 15 and May 14, 1997. On June 11, 1997, the NRC issued
License Amendment 150 which revised Technical Specification response time
testing requirements.
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The inspectors concluded that the licensee's testing, which qualitatively verified
instrument response but did not provide objective response time data which could
be trended, did not meet the criteria specified by IEEE Standard 338-1975, to which
the licensee was committed. The inspectors also concluded that the licensee had
not demonstrated that response time limits were met for the functions listed in
Table 1 to this report. Specifically, the licensee's testing to confirm sensor or
instrument response did not consist of the measurement required by Technical
Specifications. Failures to demonstrate that response time limits were met in
accordance with WNP-2 Technical Specifications 4.3.1.3, 4.3.2.3, and 4.3.3.3 are
apparent violations (50-397/96022-01, -02, and -03).

The inspectors concluded that failure'o test trip functions within required
surveillance intervals and prior to entering Operational Condition 2, as shown in
Table 2 to this report, demonstrated an additional weakness in the licensee's control
of the Technical Specification surveillance program. However, the inspectors
concluded that the failure to test within the required intervals did not warrant a

separate violation because this licensee was previously cited for a similar issue on
November 26, 1996, and the examples shown in Table 2 of this report would have
been added to that violation, had they been identified.

IVI3 Maintenance Procedures and Documentation

M3.1 I

The inspectors reviewed the licensee's implementation of License Amendment 139,
which relocated the instrument response time limit tables from the WNP-2 Technical
Specifications.

b.

Prior to License Amendment 139, WNP-2 Technical Specifications contained
Table 3.3.1-2, "Reactor Protection System Response Times," Table 3.3.2-3,
"Isolation System Instrumentation Response Times," and-Table 3.3.3-3, "Emergency
Core Cooling System Response Times." For each system, the tables listed the
respective trip functional units or trip functions requiring a response time test by the
WNP-2 Surveillance Requirements. The surveillance requirements specified that
each trip functional unit or trip function shall be demonstrated to be within the limits
listed in the respective tables.

The licensee initiated FSAR Change 94-062 in August 1994 to add the response
time limit tables to the FSAR during the 1995 revision. Change 94-062 referenced
the licensee's amendment application for relocating the tables and contained
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proposed FSAR tables with the same response time limits as the Technical
Specifications. The licensee's FSAR revision was issued in August 1995 and
contained Table 7.2-5 for reactor protection system response times. However, the
revision did not contain the proposed limit tables for isolation system
instrumentation response times and for emergency core cooling system response
times. The licensee indicated that the omission of the proposed limit tables from the
1995 FSAR revision was a result of an administrative error. The inspectors learned
that the information contained in the omitted tables was still available to licensee
personnel and that response time testing had not been performed during the period
when the tables were missing from the FSAR. There was no impact on meeting.
Technical Specification requirements due to the omitted tables.

On April 3, 1996, the licensee approved SAR/Technical Specification Basis Change
Notice Form SCN 96-017. The change relocated the proposed response time limit
tables from the FSAR to the WNP-2 Licensee Controlled Specifications (LCS). The
inspectors observed that the LCS were controlled as licensing basis documents and,
by licensee procedures, were subject to the provisions of 10 CFR 50.59. The
response time limit tables in the LCS included all the functions that had been
originally listed in the Technical Specifications. At this time, the licensee also made
changes to the tables (discussed in Section M3.2 below).

The inspectors concluded that the licensee's relocation of the response time limit
tables from the Technical Specifications to the FSAR was in accordance with
License Amendment 139. The inspectors considered that the administrative error,
which resulted in not updating the 1995 FSAR revision to include all of the limit
tables, had no impact on response time testing, but reflected a weakness in the
licensee's control of proposed FSAR changes.

The inspectors reviewed the revisions to the response time limit tables when the
tables were relocated to the LCS.

The licensee's SAR/Technical Specification Basis Change Notice Form SCN 96-017
indicated that certain response time testing was being eliminated in accordance with
the criteria of NEDO-32291. As a result, the response time limits contained in the
LCS were revised from those in the proposed FSAR tables and those contained in
the Technical Specifications prior to License Amendment 139. The specific
revisions to the response time limit tables are shown in Table 3 of this report and
are described as follows:
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~ The licensee added a footnote for two trip functional units associated with
the reactor protection system which indicated that sensors were eliminated
from response time testing.

~ The licensee revised the response time limit for 13 trip functions associated
with the isolation actuation system from s13 seconds to "NA." The licensee
also added a footnote for three trip functions associated with main steam
isolation valve closure, which indicated that sensors were eliminated from
response time testing.

~ The licensee added a footnote for four trip functions associated with the
emergency core cooling system which indicated that actuation
instrumentation was eliminated from response time testing.

Change Notice Form SCN 96-017 contained "Screening For Licensing Basis
Changes," dated March 19, 1996. The results of the screening indicated that a
10 CFR 50.59 safety evaluation was required for the revisions made to the response
time limit tables. However, the inspectors observed that Question 1 of the
screening, "Does the proposed activity involve a change in the WNP-2 Technical
Specifications?" was answered "No." This answer was based on the fact that the
tables had already been moved to the FSAR and were no longer in the Technical
Specifications. As a result of the answer to Question 1, the licensee believed that
the revisions to the tables could be done under the provisions of 10 CFR 50.59 and,
therefore, the licensee did not submit a license amendment request for the revisions
made to the response time limit tables and the revised testing methodology
described in NEDO-32291.

The NRC's June 26, 1995, safety evaluation for License Amendment 139, which
approved the relocation of the response time limit tables from the WNP-2 Technical
Specifications stated, "The changes do not affect the TS action statements for
inoperable instrumentation, nor do they affect the surveillance requirements to
perform time response testing." The inspectors observed that WNP-2 Technical
Specifications 1.36, 1.19, and 1.12, respectively, defined response time for the
reactor protection, isolation, and emergency core cooling systems. Each definition
indicated that the response time was the interval from when the monitored
parameter exceeds its actuation setpoint at the channel sensor until appropriate
equipment actuations were completed. The response time definitions also indicated
that the time may be measured by any series of sequential, overlapping, or total
steps such that the entire response time is measured. The inspectors also observed
that the NRC's December 24, 1994, safety evaluation accepting NEDO-32291
indicated that the NEDO report could be a basis for elimination of response time
testing from Technical Specifications, and the report should be referenced when
submitting plant-specific license amendment requests.

The inspectors determined that the licensee incorrectly eliminated WNP-2 Technical
Specification requirements to perform response time testing during relocation of the
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limit tables from the FSAR to the LCS, in conjunction with implementation of
NEDO-32291. Specifically; the footnotes added to the response time limit tables
indicated that certain sensors and actuation circuitry were eliminated from respon'se
time tests. In addition, certain response time limits were revised from discreet
values to "NA," which indicated that response time testing was not applicable. The
inspectors observed that 10 CFR 50.59 required licensees to submit a license
amendment request for changes to Technical Specifications.

C.

The inspectors concluded that the licensee had not fully considered the NRC safety
evaluations for License Amendment 139 and for NEDO-32291 when revising the
response time limit tables originally contained in the WNP-2 Technical
Specifications. As a result, the licensee inappropriately implemented revisions,
which effectively changed existing WNP-2 Technical Specification requirements for
the performance of response time tests. The failure to obtain prior Commission
approval for the elimination of the WNP-2 Technical Specification requirements is an
apparent violation of 10 CFR 50.59. (50-397/96022-04).

M3.3 D

'he
inspectors reviewed the licensee's implementation of NEDO-32291 for

conformance with the NRC's safety evaluation.

b.

The December 28, 1994, NRC safety evaluation accepted NEDO-32291 provided
that licensees confirm the implementation of seven conditions as part of any license
amendment application to eliminate response time testing. The seven conditions
and the licensee's conformance with those conditions follow:

(1) Condition

Prior to installation of a new transmitter/switch or following refurbishment of
a transmitter/switch (e.g., sensor cell or variable damping components),
hydraulic response time testing shall be performed to determine an initial
sensor-specific response time value.

Response

The licensee's 10 CFR 50.59 Safety Evaluation SE 96-17 indicated that
applicable WNP-2 procedures would be revised/rewritten to fulfillthe
recommendation to the hydraulic response time test.
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Between June 8 and November 27, 1996, the licensee replaced six pressure
switches which initiate high pressure core spray if drywell pressure is high.
The inspectors reviewed the following work orders: YR15, completed
April 19, 1996, for replacement of Pressure Switches MS-PS-47A and C;
YR19, completed May 19, 1996, for replacement of Pressure
Switches.MS-PS-47B and C; DPV7, completed November 26, 1996, for
replacement of Pressure Switch MS-PS-47B; and DPV8, completed
November 27, 1996, for replacement of Pressure Switch MS-PS-47C. The
inspectors found that the licensee did not perform a hydraulic response time
test prior to installation of the switches, but performed a qualitative response
verification after the switches were installed. The inspectors rev'iewed the
licensee's investigation of this matter, as documented in Problem Evaluation
Request 296-0817. The licensee's investigation revealed that work planning
databases initially did not indicate the need to perform the preinstallation
hydraulic test. The investigation also revealed that as of January 7, 1997,
the licensee had not developed procedures to perform the preinstallation
hydraulic response time test. The inspectors'observed that 10 CFR Part 50,
Appendix B, Criterion V, required that activities affecting quality shall be
prescribed by documented instructions, procedures, or drawings of a type
appropriate to the circumstances.

(2) Condition

For transmitters and switches that use capillary tubes, capillary tube testing
shall be performed after initial installation and after any maintenance or
modification activity that could damage the capillary tubes.

Response

The inspectors found that WNP-2 instruments do not use capillary tubes.

(3) Condition

Calibration shall be performed with equipment designed to provide a step
function or fast ramp in the process variable.

Response

The inspectors found that licensee's test equipment was not specifically
designed to provide a step function or fast ramp. However, the licensee's
test method adequately approximated a fast ramp by isolating the component
to be calibrated, using the test equipment to increase the process variable to
a value greater than the setpoint, and then quickly unisolating the component
to apply the process variable.
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(4) Condition

Provisions shall be made to ensure that operators and technicians, through an
appropriate training program, are aware of the consequences of instrument
response time degradation, and applicable procedures have been reviewed
and revised, as necessary, to assure that technicians monitor for response
time degradation during the performance of calibrations and functional tests.

Response

The inspectors reviewed WNP-2 Lesson Plan 82-ICT-3600-LP, "I &. C
Quarterly Industry Events - 1st Session 1996," Revision 96, dated
January 25, 1996. The lesson plan indicated that technicians were to
confirm that instrument channel response was acceptable and that the
expected response should occur in less than 5 seconds and, in fact, almost
instantly. The inspectors also reviewed training records and verified that
technicians who performed the tests attended training. Four technicians
were interviewed and each remembered that the limit was 5 seconds, but
that the response should be almost instantaneous,

The licensee's 10 CFR 50.59 Safety Evaluation SE 96-17 indicated that
applicable WNP-2 calibration procedures would be revised to require that
technicians be in direct communication to verify that the response of the
instrument is prompt and in all cases qualitatively judged to be less than
5 seconds. The inspectors reviewed a sample of the licensee's calibration
procedures: Surveillance Procedure 7.4.3.3.1.51, "HPCS Initiation Vessel
Water Level 2 (A 5. C) - CFT/CC," dated May 24, 1996, Surveillance
Procedure 7.4.3.2.1.22A, "Main Steam Line Hl Flow Channel A - CFT/CC,"
dated May 23, 1996, Surveillance Procedure 7.4.3.2.1.20, "RCIC Isolation
on Steam Line High Flow DIV 1 CFT/CC," dated May 9, 1996, Surveillance
Procedure 7.4.3.2.1, "DIV 1 Channel A Isolation Actuation on Reactor
Level 2 - CFT/CC," dated May 24, 1996, and Surveillance
Procedure 7.4.3.2.2, "DIV 1 Channel C Isolation Actuation on Reactor
Level 2 - CFT/CC," dated May 24, 1996. Each procedure contained a step
which stated "Confirm Instrument Channel Response Time is acceptable."
However, no acceptance criteria was included and no response time was
measured and recorded. The inspectors observed that 10 CFR Part 50,
Appendix B, Criterion V, required that procedures shall include appropriate
acceptance criteria for determining that important activities have been
satisfactorily accomplished.

(5) Condition

Surveillance testing procedures shall be reviewed and revised if necessary to
ensure calibrations and functional tests are performed in a manner that
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allows simultaneous monitoring of both the input and output response of
instruments under test.

Response

In each of the five surveillance procedures reviewed, the inspectors observed
that there was a precautionary statement to maintain communications
between test personnel in different locations to facilitate simultaneous
monitoring of instrument channel functions.

(6) Condition

For any request involving the elimination of response time testing for
Rosemount pressure transmitters, the licensee shall be in compliance with
the guidelines of Supplement 1 to NRC Bulletin 90-01, "Loss of Fill-Oil in
Transmitters Manufactured by Rosemount."

Response

The inspectors determined that WNP-2 was in compliance with the guidelines
of Supplement 1 to NRC Bulletin 90-01.

(7) Condition

For those instruments where the manufacturer recommends periodic
response time testing as well as calibration to ensure correct functioning, the
licensee shall ensure that elimination of response time testing is nevertheless
acceptable for the particular application involved.

Response

The licensee's 10 CFR 50.59 Safety Evaluation SE 96-17 indicated that
vendor information for NEDO-32291 components had been reviewed and
there were no periodic response time testing recommendations. However,
the licensee included two additional instruments (similar to other instruments
included in NEDO-32291) that were outside the scope of the NEDO
document (reactor core isolation cooling steam line low pressure isolation
Sensors RCIC-PS-22A, B, C, and D and reactor building high radiation monitor
auxiliary Relays E-RLY-CRAX, AY, BX and BY). The inspectors observed that
the licensee had not reviewed vendor periodic response time
recommendations for the additional two instruments.

The inspectors concluded that the licensee's implementation of
NEDO-32291, which was performed without a plant-specific license
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amendment, was poor. Specifically, the licensee implemented NEDO-32291
before ensuring that actions specified by 10 CFR 50.59 Safety
Evaluation SE-96-17 were complete. As a result, the licensee did not meet
three of the seven conditions listed in the NRC safety evaluation accepting
NEDO-32291. The inspectors concluded that the licensee did not have
acceptable preinstallation test procedures and installed six pressure switches
without a preinstallation test. The lack of appropriate instructions and
procedures for performance of preinstallation tests is an apparent violation of
10 CFR Part 50, Appendix B, Criterion V (50-397/96022-05). The inspectors
also concluded that the licensee had not revised surveillance procedures to
include appropriate acceptance criteria for response verification. The lack of
procedural acceptance criteria is a second example of an apparent violation
of 10 CFR Part 50, Appendix B, Criterion V. Finally, the inspectors
concluded that an additional implementation weakness was demonstrated by
the lack of an appropriate review of vendor testing recommendations for the
two instruments outside the scope of NEDO-32291.

E1 Conduct of Engineering

E1.1

a o

The inspectors evaluated the adequacy of the licensee's 10 CFR 50.59 Safety
Evaluation SE 96-17. The inspectors also reviewed related accident and transient
analysis summaries and the FSAR to determine if safety margins were reduced by
the changes made to response time limit tables.

b.

Revision 9 to WNP-2 Procedure 1.3.43, "Licensing Basis Impact Determinations,"
dated October 9, 1995, was in effect when the licensee prepared 10 CFR 50.59
Safety Evaluation SE 96-17. Section 5.3.1.a.2 of Procedure 1.3.43 specified that
adequate justification was to be provided to support conclusions for questions in the
safety evaluation. Attachments 7.5 and 7.6 of the procedure provided additional
guidance for performing the safety evaluation.

Question 3 of the 10 CFR 50.59 safety evaluation stated, "May the proposed
activity increase the probability of occurrence of a malfunction of equipment
important to safety evaluated previously in the Licensing Basis Document?"
Procedure 1.3.43 guidance for justification of the answer to Question 3 indicated
that malfunctions of equipment considered and probability of occurrence
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determinations should be included. The licensee's justification discussed the
evaluation performed in NEDO-32291 and noted that the NEDO-32291 evaluation
included an analysis of the potential failure modes for that instrumentation
potentially eligible for elimination of response time testing. The justification also
indicated that there were no known failure modes that could be detected by
response time testing that could not also be detected by other Technical
Specification required testing. The justification indicated that those conclusions
were also applicable to the instrument loops containing pressure sensors and
auxiliary relays not considered by NEDO-32291 and the NRC's safety evaluation.

The inspectors found that the justification for the answer to Question 3 did not
address failure modes of the pressure sensors and auxiliary relays which were
outside the scope of NEDO-32291. The inspectors observed that the licensee had
not performed a failure modes and effects analysis for the additional components
that were outside the scope of NEDO-32291, as was performed for the components
listed in NEDO-32291. The inspectors observed that after NEDO-32291 was
implemented, the licensee performed a limited evaluation of the additional
components. The licensee determined that the pressure sensors were not credited
in any accident analysis, and the auxiliary relays were similar to relays analyzed for
NEDO-32291.

Question 7 of the licensee's 10 CFR 50.59 safety evaluation stated, "Does the
proposed activity reduce the margin of safety as defined in the basis for any
Technical Specification?" Procedure 1.3.43 guidance for justification of the answer
to Question 7 indicated that the licensing basis acceptance limit considered for
whether there was a reduction in the margin of safety of any licensing basis
acceptance limit should be stated.

The inspectors found that the justification for the answer to Question 7 did not
follow the guidance specified by Procedure 1.3.43 in that the justification did not
state the licensing basis acceptance limits which were considered.

Overall, the licensee concluded that revising selected sensor response times did not
affect safety margins. The licensee based their conclusion on NEDO-32291, which
indicated that a 5-second increase in the response time of specific sensors would
not have any significant impact on plant safety. In addition, the licensee performed
analysis to determine the effects of increasing selected sensor response times.

The inspectors reviewed a summary of the WNP-2 Cycle 12 transient analysis
report, dated May 1996. ABB Combustion Engineering performed the transient
analysis and, as directed by the licensee, used a 5-second reactor protection system
sensor response time for reactor vessel high steam dome pressure and reactor
vessel low water level. The results of the transient analysis established the
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operating limit minimum critical power ratios that were used to ensure that the
WNP-2 Technical Specification minimum critical power ratio limit was not exceeded.

ABB Combustion Engineering and General Electric performed the accident analyses
for the WNP-2 fuel. The results of the accident analyses indicated that the
emergency core cooling system performance met the criteria established in
10 CFR 50.46. The ABB and General Electric analyses were conservatively
performed using a high pressure core spray actuation time of 37 seconds, instead of
the WNP-2 Technical Specification referenced LCS response time limit of
27 seconds. Similarly, the ABB accident analysis was performed with an actuation
time of 66.5 seconds for low pressure coolant injection and low pressure core spray,
while General Electric performed the analysis using an actuation time of 68 seconds.
The WNP-2 Technical Specification referenced LCS response times for low pressure
coolant injection and low pressure core spray are 43 seconds.

The licensee reanalyzed the effects of a high energy line break in the reactor core
isolation cooling system assuming a sensor response time of 5 seconds. The results
of the analysis were used to reevaluate the qualification of equipment affected by
the resultant blowdown. Licensee personnel concluded that equipment
environmental qualifications were not affected by the increase in system isolation
time.

The inspectors reviewed an analysis summary for a high energy line break in the
reactor water cleanup system and observed that the isolation sensor response time
assumed in the analysis was 6 seconds. Licensee personnel indicated that
equipment environmental qualifications were not affected by the increase in isolation
time.

The inspectors considered that certain justifications of the answers to questions in
10 CFR 50.59 Safety Evaluation SE 96-17 were weak and did not fully conform to
the intent of WNP-2 Procedure 1.3.43. However, the inspectors concluded that the
identified weaknesses did not reveal an unreviewed safety question.

The inspectors determined that accident and transient analyses were either
performed with a 5-second sensor response time or were sufficiently conservative to
account for a 5-second degradation in instrument response. The inspectors
concluded that revisions made to the response time limit tables did not reduce
margins to safety due to the plant-specific analysis performed by the licensee and
the NRC's prior evaluation of the generic analysis performed by the BWROG in
developing NEDO-32291.
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V

X1 Exit Meeting Summary

The inspectors presented the inspection results to members of licensee management
during an exit meeting on November 20, 1997. The licensee acknowledged the
findings presented.

No proprietary information was identified during this inspection.



T D

P. Bemis, Vice President, Nuclear Operations
R. Webring, Vice President, Operations Support
G. Smith, Plant General Manager
J. Swailes, Manager, General Engineering
D. Swank, Manager, Regulatory Affairs.
T. Meade, Manager, Engineering Programs
L. Fernandez, Manager, Licensing

IN

IP 37001: 10 CFR 50.59 Safety Evaluation Program
IP 37550: Engineering
IP 61700: Surveillance Procedures and Records
IP 62700: Maintenance Implementation

50-397/96022-01 APV Failure to demonstrate compliance with response time limits
included in WNP-2 Technical Specifications for reactor
protection

50-397/96022-02 APV Failure to demonstrate compliance with response time limits
included in WNP-2 Technical Specifications for isolation
actuation

50-397/96022-03 APV Failure to demonstrate compliance with response time limits
included in WNP-2 Technical Specifications for emergency core
cooling system actuation

50-397/96022-04 APV Failure to obtain prior NRC approval for the elimination of the
WNP-2 Technical Specification requirements

50-397/96022-05 APV Instructions and procedures did not include performance of
preinstallation tests, and surveillance procedures did not
include appropriate acceptance criteria
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BWROG
FSAR
APV
IEEE

'CS

WNP-2

Boiling Water Reactors Owner's Group
WNP-2 Final Safety Analysis Report
Apparent Violation
Institute of Electrical and Electronic Engineers
Licensee Controlled Specifications
Washington Nuclear Project 2



TABLE 1

TRIP FUNCTIONALUNIT

REACTOR PROTECTION SYSTEM

MOST RECENT SATISFACTORY TEST DATE (a) TEST REQUIRED BY (b)

Reactor Vessel
Steam Dome Pressure - High

Reactor Vessel
Water Level - Low, Level 3

5/7/94

5/9/94

3/24/96

3/26/96

ISOLATION SYSTEM INSTRUMENTATION

TRIP FUNCTION MOST RECENT SATISFACTORY TEST DATE (a) TEST REQUIRED BY (b)

Primary Containment Isolation

Reactor Vessel Water Level
Low, Level 2

Drywell Pressure - High

Main Steam Line
Pressure - Low

Main Steam Line
Flow - High

Secondary Containment System Isolation

Reactor Building Vent
Exhaust Plenum Radiation - High

Drywell Pressure - High

7/23/94

7/25/94

7/23/94

6/7/94

6/18/94

6/23/94

6/9/96

6/1 1/96

6/9/96

4/24/96

5/5/96

5/10/96

Reactor Vessel
Water Level - Low, Level 2

Reactor Water Cleanup System Isolation

a Flow - High

Reactor Vessel
Water Level Low, Level 2

Reactor Core Isolation Cooling System
Isolation

6/25/94

5/21/94

7/23/94

5/12/96

4/7/96

6/9/96

RCIC Steam Line Flow - High 6/1 9/94 5/6/96
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RCIC Steam Supply
Pressure -Low

RHR System Shutdown Cooling Mode Isolation

6/1 9/94 5/6/96

Reactor Vessel Water Level
Low, Level 3 '5/26/94 4/12/96

EMERGENCY CORE COOLING SYSTEM

TRIP FUNCTION

Low Pressure Core Spray System 7/1 5/94 6/1/96

MOST RECEN3 SATISFACTORY TEST DATE (a) TEST REQUIRED BY (b)

Low Pressure Coolant Injection
Mode of RHR System

Pumps B and C

Pump A

High Pressure Core Spray System

5/29/94

7/1 5/94

5/22/94

4/15/96

6/1/96

4/8/96

Dates in this column represent the most recent date when response time was satisfactorily demonstrated
for at least one channel in a trip system associated with the trip functional unit or trip function.

Dates in this column represent the required test date based on: the last satisfactory test date in column
(a); Technical Specification 4.3.1.3, 4.3.2.3, or,4.3.3.3 from License Amendment 139 which, respectively,
required a demonstration of response time at least every 18 months; and Technical Specification 4.0.2
from License Amendment No. 133, which allowed the surveillance interval to extended by a maximum of
25 percent. Dates in column (b) are 687 days after those in column (a).
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TABLE 2 ,1'(

~7

ISOLATION SYSTEM INSTRUMENTATION
1

FUNCTION/
CHANNEL (a)

SATISFACTORY 'EST REQUIRED
TEST DATE 'Y (b)

TEST DATE USING
NEDO-32291 METHODOLOGY

Secondary Containment
System Isolation

Reactor Vessel Water Level
Low, Level 2

MS-LIS-61D, 6/25/94
5/12/96

8/6/96

RHR System Shutdown
Cooling Mode Isolation

Reactor Vessel Water Level
Low, Level 3

MS-LIS-24D 5/25/94
4/11/96

8/6/96

EMERGENCY CORE COOLING SYSTEM

FUNCTION/
CHANNEL (a)

SATISFACTORY TEST REQUIRED
TEST DATE BY (b)

TEST DATE USING
NEDO-32291 METHODOLOGY

High Pressure
Core Spray System

Reactor Vessel Water Level
Low, Level 2

MS-LIS-31A
MS.LIS-318
MS-LIS-31C
MS-LIS-31D

5/23/94
5/19/93
5/23/94
5/1 9/93

4/9/96
6/28/96
8/23/96
6/28/96
8/23/96

(a) Functions/channels listed are those for which the test date using NEDO-32291 methodology occurred after
the required test date and for which the test date was after WNP-2 entered an Operational Condition for
which the Technical Specifications required the functions to be operable. WNP-2 entered Operational
Condition 2 on June 12, 1996.

(b) Dates in this column represent the required test date based on: the most recent satisfactory test date;
Technical Specification 4.3.1.3, 4.3.2.3, or 4.3.3.3 from License Amendment 139 which, respectively,
required a demonstration of response time at least every 18 months; and Technical Specification 4.0.2
from License Amendment 133, which allowed the surveillance interval to be extended by a maximum of 25
percent. Dates in column (b) are 687 days after the most recent satisfactory test date.



TABLE 3

REACTOR PROTECTION SYSTEM
RESPONSE TIMES (Seconds)

FUNCTION BEFORE
LICENSE AMENDMENT139

LICENSEE
CONTROLLED SPECIFICATIONS

Reactor Vessel
Steam Dome Pressure - High

Reactor Vessel
Water Level - Low, Level 3

s0.55

s1.05

s0.55 (c)

c1.05 (c)

(c) Sensor is eliminated from time response testing for these RPS circuits. Response time testing and conformance
to the administrative limits for the remaining channel relay logic are required.

ISOLATION SYSTEM INSTRUMENTATION
RESPONSE TIMES (Seconds)

FUNCTION BEFORE
LICENSE AMENDMENT139

LICENSEE
CONTROLLED SPECIFICATIONS

Primary Containment Isolation

Reactor Vessel Water Level
Low, Low, Level 2

Drywell Pressure - High

Main Steam Line
Pressure - Low

s1.0/s13

s13

s1/0/s13

c1.0(b)/NA

N/A

s 1.0(b)/NA

Main Steam Line
Flow - High s1/0/c13 s 1.0(b)/NA

Secondary Containment System Isolation

Reactor Building Vent
Exhaust Plenum Radiation - High

Drywall Pressure - High

s13

s13

N/A

N/A

Reactor Vessel Water Level
Low, Low Level 2

Reactor Water Cleanup System Isolation

a Flow - High

Reactor Vessel Water Level
Low, Low Level 2

513

513

513

N/A

N/A

N/A
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Reactor Core Isolation Cooling System
Isolation

RCIC Steam Line Flow - High

RHR/RCIC Steam Line Flow - High

513

s13

N/A

N/A

RCIC Steam Supply
Pressure - Low s13 N/A

RHR System Shutdown Cooling Mode Isolation

Reactor Vessel Water Level
Low, Level 3 s13 N/A

(b) Sensor is eliminated from response time testing for the MSIV actuation logic circuits. Response time testing and
conformance to the administrative limits for the remaining channel including trip unit and relay logic are required.

EMERGENCY CORE COOLING SYSTEM
RESPONSE TIMES (Seconds)

FUNCTION

Low Pressure Core Spray System

Low Pressure Coolant Injection
Mode of RHR System

Pumps A and B

Pump C

High Pressure Core Spray System

BEFORE
LICENSE AMENDMENT139

s43

@43

s43

s43

LICENSEE
CONTROLLED SPECIFICATIONS

s43(a)

s43(a)

s43(a)

s43(a)

(a) ECCS actuation instrumentation is eliminated from response time testing
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