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102-05360-CE/CKS/REB
October 18, 2005

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Unit 2
Docket No. STN 50-529
License No. NPF 51
Licensee Event Report 2005-004-00

Attached please find Licensee Event Report (LER) 50-529/2005-004-00 prepared and
submitted pursuant to 10 CFR 5§0.73. This LER reports a shutdown required by
Technical Specifications based on the inoperability of all four channels of the Core
Protection Calculators.

In accordance with 10 CFR 50.73(d), copies of this LER are being forwarded to the
NRC Regional Office, NRC Region IV and the Senior Resident Inspector. If you have
questions regarding this submittal, please contact Daniel G. Marks, Section Leader,
Regulatory Affairs, at (623) 393-6492. ‘

Arizona Public Service Company makes no commitments in this letter.

Sincerely,
CE/CKS/REB/ca %
Attachment '
cc. B.S. Mallett NRC Region IV Regional Administrator
M. B. Fields NRC NRR Project Manager - (send electronic and paper)

G. G. Warnick NRC Senior Resident Inspector for PYNGS
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On August 22, 2005 at approximately 1750 Mountain Standard Time (MST), Unit 2 completed a
reactor shutdown required by the Technical Specifications. The shutdown was required due to
all four channels of the Core Protection Calculators being declared inoperable on August 22 at
1326 MST based on information from the CPC vendor that software changes that had
previously been implemented in Unit 2 CPCs changed the way the CPCs would operate for a
failed sensor.

The condition investigation is ongoing. Preliminary results indicate a CPC system requirement
specification was not properly translated into the CPC software by the vendor. The Unit 2
software has been corrected.

Although PVNGS has reported other Technical Specification required shutdowns in the last
three years none were due to similar causes or equipment.
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1. REPORTING REQUIREMENT(S):

This LER (50-529/2005-004-00) is being submitted pursuant to 10 CFR
50.73(a)(2)(i)(A), to report the completion of a reactor shutdown required by Technical
Specifications. Specifically, on August 22, 2005 at 1750 hours Control Room personnel
compietéd a reéc_itbr shutdown (entered Mod_e 3, Hot Shutdown) to comply with Limiting

" Condition for‘Ope'r"a'tion (LCO) 3.0.3 as a result of all four channels of the Core

Protection Calculators (CPC) being declared inoperable at 1326 hours.

Note: all times in this report are approximate and Mountain Standard Time unless
otherwise indicated.

2. DESCRIPTION OF STRUCTURE(S), SYSTEM(S) AND COMPONENT(SY):

The CPCs consist of four separate, redundant channels. Each channel is a computer
system that continuously calculates thermal conditions and thermal limits. The CPC
system is an integral part of the plant protective system (ElIS:JC) in that it provides two
trips to the reactor protection system (RPS) (ElIS:JC); Departure from Nucleate Boiling
Ratio.(DNBR) and Local Power Density (LPD). Trip signals are provided to the RPS
whenevér the minimum departure from nucleate boiling ratio (DNBR) or fuel design limit
Local Power Density is approached during reactor operétion.

The four channels of CPCs are located inside the auxiliary protective cabinet where the

channels are physically separated and isolated from each qther. Each CPC channel

provides contact outputs to its reépective RPS channel. The following analog input
sensors are processed in each CPC channel:

» 2 Cold Leg Temperatures

» 2 Hot Leg Temperatures

* 1 Pressurizer Pressure

« 3 Ex-core Neutron Flux Detectors

NRC FORM 366A (7-2001)
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In the event of a failure of one of the input sensors a trip signal for the applicable CPC
channel should be generated.

Each input parameter is read by two separate analog input modules in a channel. One
of the two redundant analog input modules is normally selected. In the event the
normally selected module indicates a failure, the software will select the alternative
module. In the event of a failure of both modules at the same time a trip signal for that -
channel should be generated.

Detectable CPC channel failures, resulting in a loss of protectfve function and channel
inoperability, are required to generate CPC Fail indication and associated Low DNBR
and High LPD channel trips. Input failures'fesulting in a sensor out of range affecting
one or more CPC process inputs will result in a CPC Sensor Failure indication. In
addition, since the CPC software limits the sensor value to the lower or upper range
limit value, a CPC channel trip would be generated in most cases due to these extreme

values.

3. INITIAL PLANT CONDITIONS:

On August 22, 2005 at 1326 hours Unit 2 was operating in Mode 1, Power Operation, at
approximately 100 per cent power when control room personnel declared all four
channels of the CPCs inoperable.

No other major structures, systems, or components were inoperable that contributed to
the event.

4. EVENT DESCRIPTION:

On May 18, 2005 Westinghouse personnel identified a potential problem with the
installed version of the CPC software for Unit 2. It was discovered that the installed

NRC FORM 366A (7-2001)
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version (release 6.1) of the Unit 2 CPC software was not consistent with the system

requirements regarding the system response to analog input module errors. When both
analog input modules within a CPC channel indicate an error simultaneously the CPC
uses the last known good value. However, the system requirements state that a channel
trip should be initiated for this event. Software release 6.1 was installed into the Unit 2
CPCs in May 2005 and resulted in the CPCs not being able to generate this trip signal.
On August 8, 2005 Westinghouse personnel completed an apparent cause analysis for
the issue and concluded the issue was a nuclear safety concern.

At 0900 hours on August 22, 2005, during a weekly phone call, a Westinghouse
engineer informed the Palo Verde Operations Computer System (OCS) section leader
of the issue with the CPC software. The OCS section leader discussed the issue with
the OCS department leader, an OCS'ehgifiger, _OCS planner and a nuclear fuel analysis
engineer and then performed a test in the shop that confirmed the problem. The OCS -
section leader informed the Unit 2 shift manager (SM) at 1300 on 8/22/05 of the issue.

The SM made the decision to enter Technical Specification LCO 3.0.3 at 1326 due to
the installed CPC software not supporting Technical Specification Bases 3.3.1 which
states:

“Those detectable channel failures resulting in a loss of protective function and channel
inoperability will result in a CPC Fail indication and associated Low DNBR and High
LPD trips”.

Plant shutdown commenced at 1605 on 8/22/05 (reference ENS 41939) and LCO 3.0.3
was exited at 1750 when the unit entered Mode 3, Hot Standby.

NRC FORM 366A (7-2001)
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5. ASSESSMENT OF SAFETY CONSEQUENCES:

Palo Verde Unit 2 CPCs provide the reactor trip functions for Low DNBR and High LPD.
The CPC system is a four channel system that uses a two out of four logic for reactor
trip signal generation. Since a sensor failure most likely will occur as a result of a
localized failure in one of four channels the CPC safety function will continue to be

| provided by the other three safety channels. Likewise, a failure of both analog input
modules in more than one channel at the same time is not 4Iike|y to occur. It should be
noted that sensor failures involved in the identiﬁed condition would have to occur within

approximately 50 miliseconds.

Both a sensor failure and an analog input module failure actuate contact output signals
in the affected channel to the CPC Operator’s Module Alarm and the plant annuciator
alarm in the main control room which would alert the control room operators to the
condition. '

Plant Technical Speciﬁcation LCO 3.3.1 requires that a failéd channe! be placed in
bypass or trip within one hour. PVNGS alarm response procedure 42AL-2RK5A directs
compliance with LCO 3.3.1 for a CPC sensor failure (alarm window 5A13B).

The event did not result in any challenges to the fission product barriers or result in the
release of radioactive materials. Therefore, there were no adverse safety
consequences or implicatibns as a result of this event and the event did not adversely
affect the safe operation of the plant or health ahd safety of the public.

The event did not result in a transient more severe than those analyzed in the updated
Final Safety Evaluation Report Chapters 6 and 15. The event did not have any nuclear
safety consequences or personnel safety impact.

NRC FORM 366A (7-2001)
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The condition would not have prevented the fulfillment of any safety function and did not

result in a safety system functional failure as defined by 10 CFR 50.73(a)(2)(v).
6. CAUSE OF THE EVENT:

The investigation into the cause of this event is ongoing. Preliminary resuits indicate the

~ direct cause is that a CPC system requirement specification was not properly translated
into the CPC software by the vendor. If the completed investigation report includes
information which would substantively change the reader’s perception of the event, an
LER supplement will be submitted.

7. CORRECTIVE ACTIONS:

On August 25, 2005 activities were completed to install CPC software version 6.3 in all
four channels of Unit 2 CPCs.

After the root cause investigation is completed any identified corrective actions,
including actions to prevent recurrence, will be entered into the corrective action
process.

8. ADDITIONAL INFORMATION

The CPCs in Unit 2 were upgraded in November 2003. Units 1 is scheduled to receive
the upgraded CPC system in the refueling outage currently in progress and Unit 3 is
scheduled to receive the upgraded CPC system in a future refueling outage. The
problem identified in this LER is therefore limited to Unit 2. Changes will be made to
Units 1 and 3 upgraded CPCs, prior to their installation, to correct the problem.

0. PREVIOUS SIMILAR EVENTS:

In the past three years, Palo Verde reported reactor shutdowns required by Technical
Specifications but none associated with the same root cause.

NRC FORM 366A (7-2001)




