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

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Unit 1
Docket No. STN 50-528
License No. NPF 41
Licensee Event Report 2006-004-00

Attached please find Licensee Event Report (LER) 50-528/2006-004-00 prepared and
submitted pursuant to 10 CFR 50.73. This LER reports a shutdown required by Technical
Specifications (TS) (10 CFR 50.73 (a)(2)(i)(A)), based on the failure of the class pressurizer
heaters to meet their designed mission time. This LER is also being submitted pursuant to
10 CFR 50.73 (a)(2)(v); Any event or condition that could have prevented the fulfillment of
the safety function of structures or systems that are needed to: (A) Shut down the reactor
and maintain in it in a safe shutdown condition; (B) remove residual heat or (D) Mitigate the
consequences of an accident.

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 PVNGS Senior Resident Inspector. If you have questions regarding
this submittal, please contact James A. Proctor, Section Leader, Regulatory Affairs, at (623) 393-
5730. Arizona Public Service Company makes no commitments in this letter.

Sincerely,

CE/SAB/DJS/gt

Attachment

cc: B. S. Mallett
M. B. Fields
G. G. Warnick

A member of the

NRC Region IV Regional Administrator
NRC NRR Project Manager
NRC Senior Resident Inspector for PVNGS

STARS (Strategic Teaming and Resource Sharing) Alliance
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All times listed in this event report are approximate and Mountain Standard Time (MST) unless otherwise indicated.

On September 18, 2006 at 10:35 PM, station personnel entered TS Action statements 3.0.3 and 3.4.9, Condition B.
Operations personnel declared the Pressurizer (Pzr) Class heaters INOPERABLE when Engineering personnel, with input
from the manufacturer, informed the control room staff that reasonable assurance of OPERABILITY no longer existed.

On September 19, 2006 at 1:05 AM Pa lo Verde Unit 1 was in Mode 1 (Power Operations), operating at approximately 100
percent power, when Control Room personnel commenced a reactor shutdown required by Technical Specification 3.0.3.
At 3:07 AM, Operations personnel manually tripped the reactor. Mode 4 was entered at 5:07PM.

Palo Verde has replaced thirty-five of the thirty-six Pressurizer heaters. The heater at location B1 8 could not be removed
so this heater was abandoned and its nozzle plugged.

In the past three years, Palo Verde experienced one similar event.

NRC FORM 366 (6-2004)
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NOTE: All times listed in this event report are approximate and Mountain Standard
Time (MST) unless otherwise indicated.

1. REPORTING REQUIREMENT(S):

This LER (50-528/2006-004-00) 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 September 19, 2006 at 1:05 AM, Palo Verde Nuclear Generating Station
(PVNGS) Unit 1 commenced a reactor shutdown required by Technical Specification 3.0.3.

LCO 3.4.9 Condition B requires the pressurizer shall be OPERABLE with two groups of

pressurizer heaters OPERABLE with the capacity of each group to be 125 KW and capable
of being powered from an emergency power supply. Having no OPERABLE heater groups

the more limiting LCO 3.0.3 was entered.

Limiting Condition for Operations (LCO) 3.0.3 states that when an LCO is not met and the
associated ACTIONS are not met, an associated ACTION is not provided, or if directed by
the associated ACTIONS, the unit shall be placed in a MODE or other specified condition in
which the LCO is not applicable. Action shall be initiated within 1 hour to place the unit, as

applicable, in:
a. MODE 3 within 7 hours;
b. MODE 5 within 37 hours.

This LER (50-528/2006-005-00) is also being submitted pursuant to 10 CFR 50.73
(a)(2)(v), Any event or condition that could have prevented the fulfillment of the safety

function of structures or systems that are needed to: (A) Shut down the reactor and
maintain in it in a safe shutdown condition; (B) remove residual heat or (D) Mitigate the

consequences of an accident.

(Reference: ENS call # 42847)
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2. DESCRIPTION OF STRUCTURE(S), SYSTEM(S) AND COMPONENT(S):

The pressurizer (Pzr) (EIIS: AB) provides a point in the Reactor Coolant System (RCS)
(EIIS: AB) where liquid and vapor are maintained in equilibrium under saturated conditions
for pressure control purposes to prevent bulk boiling in the remainder of the RCS. Key
functions include maintaining required primary system pressure during steady state
operation and limiting the pressure changes caused by reactor coolant thermal expansion
and contraction during normal load transients.

The Pzr pressure control elements addressed by Technical Specification (TS) 3.4.9 include
the Pzr water level, the required heaters (EIIS: EHTR) and their backup heater controls,
and emergency power supplies. Per TS LCO 3.4.9 Bases, the "class" heaters are required
to be operable in modes 1-3 in order to ensure sub-cooled conditions in the reactor coolant
that are needed for proper core heat removal. Brief heater operation is credited in some
UFSAR Chapter 15 accident and reload analyses. In addition, heater operation is required
in safety related analysis in support of 10 CFR 50 Appendix A general design criteria
(natural circulation cooldown) and in 10 CFR 50 Appendix R (Fire Protection). The limiting
case is the Control Room fire, which requires heater operation for up to 68 hours after the
event.

The Pzr heaters are single unit, direct immersion heaters that protrude vertically into the
Pzr through sleeves welded in the lower head of the pressurizer. There are 36 Pzr heaters
in Unit 1.

A number of the heaters are connected to proportional controllers, which adjust the heat
input to account for steady-state losses and to maintain the desired steam pressure in
the Pzr. The remaining heaters are connected to on-off controllers and are designated as
"back-up" heaters. Two groups of back-up heaters are designated as the "class" heaters
associated with TS 3.4.9. These back-up heaters are normally de-energized but are
automatically turned on by a low Pzr pressure signal or a high level error signal. This latter
feature is provided since load increases result in an in-surge of relatively cold coolant into the
Pzr, thereby decreasing the bulk water temperature. The Chemical and Volume Control
System (EIIS: CA) acts to restore level, resulting in a transient pressure below normal
operating pressure. To minimize the extent of this transient, the backup heaters are energized,
contributing more heat to the water. Backup heaters are de-energized in the event of

NRC FORM 366A (7-2001)
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concurrent high-level error and high-Pzr pressure signals. A low-low Pzr water level signal de-
energizes all heaters before they are uncovered to prevent heater damage.

3. INITIAL PLANT CONDITIONS:

On September 19, 2006 Palo Verde Unit 1 was in Mode 1 (Power Operations),
operating at approximately 100 percent power. No other major structures, systems, or
components were inoperable at the start of the event that contributed to the event.

4. EVENT DESCRIPTION:

During the last unit refueling outage (U1 R1 2), all 36 pressurizer heaters were replaced with

new heaters manufactured in 2005 by Watlow. Following restart in December 2005, the unit
had an irregular power history due to complications associated with the Reactor Coolant
System (RCS) Loop 1 shutdown cooling line vibration. Although heaters typically operate
for many years of continuous service, several heaters meggered low or failed in less than 6
months. These heaters were electrically isolated due to either actual ground-fault (electrical
protection trip) or detection of significantly degraded insulation conditions. An enhanced
monitoring program was established to periodically megger the pressurizer heaters.

On September 18, 2006, during the increased monitoring of the Unit 1 presssurizer
heaters, the meggering results were low on the class pressurizer heaters. Engineering

contacted the vendor (Watlow) and determined that based upon the current indications the
class pressurizer heaters may not be able to meet their mission time. LCO 3.0.3 was
entered at 10:35 AM on September 18, 2006. A unit shutdown was commenced at 01:05
AM on 9/19/06. At 3:07 AM, Operations personnel manually tripped the reactor in
accordance with normal shut down procedures. Mode 4 was entered at 5:07PM.

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

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 as a result of this event and the event did not adversely affect the safe
operation of the plant or health and 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.

6. CAUSE OF THE EVENT:

The root cause of failure investigation is not complete. APS has contracted with
Westinghouse to perform metallurgical analysis of a sample of the failed Watlow
heaters. Once the root cause of the failure becomes available, APS will provide a
supplement to this report.

7. CORRECTIVE ACTIONS:

Thirty five of the thirty six Prz heaters were replaced. The heaters were replaced with new
heaters manufactured by Doosan Heavy Industries and Construction from Korea. APS

operating experience with the Doosan heaters shows a good service record. In Unit 3,
14 Doosan heaters have operated in non-class heater banks without failure since fall of
2005. The Doosan heaters are designed as an assembly in accordance with ASME
Section III and have essentially the same pressure seal design as the other manufacturer
heaters.

The Doosan heaters were welded in place in accordance with the existing design. Heater
B18 was not removed due to interference between its damaged sheath and the pressurizer
nozzle. As a result, the B18 heater was abandoned in place and its nozzle was plugged
using a plug that meets all ASME Code requirements. An evaluation of the overall
acceptability of abandonment of heater B18 was performed, including the potential for

NRC FORM 366A (7-2001)
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ingress of magnesium oxide (heater insulation) and nickel chromium (sheath material) as

contaminants into the reactor coolant system. All ASME Code required in-service
inspections have been performed. An in-service leak test was performed when the unit
returned to normal operating pressure and temperature.

8. PREVIOUS SIMILAR EVENTS:

In the past three years, Palo Verde reported reactor shutdowns required by Technical

Specifications but none associated with the pressurizer heaters.

However, in LER 50-528/2006-002-00 APS reported a condition prohibited by Technical

Specifications where Unit 1 entered Mode 3 (Hot Standby) without the required number
of pressurizer heaters operable. One of the required pressurizer heaters had
experienced a failure due to grounding which is the first failure of the Watlow heaters
being reported in this LER (2006-004-00).

NRC FORM 366A (7-2001)


