ENGINE SYSTEMS, INC.

1220 S. Washington St., Rocky Mount, NC 27801 Telephone: 252/977-2720
P.O. Box 1928, Rocky Mount, NC 27802-1928 Fax: 252/446-1134

August 24, 2001

U.S. Nuclear Regulator Commission
Document Control Desk

Mail Stop OP1-17

Washington, DC 20555

Subject: 10CFR21 Reporting of Defects and Non-Compliance -
Engine Systems, Inc. Report No. 10CFR21-0082, Rev. 2

Woodward electronic controls with electrolytic capacitors

Dear Sir:

The enclosed report addresses a reportable notification about service life of electrolytic
capacitors in Woodward controls. The report has been revised to update listing of
affected Woodward controls known at this time.

A copy of the report has also been sent to the NRC.

Please sign below, acknowledging receipt of this report, and return a copy to the
attention of Document Control at the address above (or, fax to number 252/446-1134)
within 10 working days after receipt.

Yours very truly,

ENGINE SYSTEMS, INC.

Py

Susan Woolard
Document Control

Please let us know if ANY of your mailing information changes - name of recipient, name
of company/facility, address, etc. Mark the changes on this acknowledgment form and
send to us by mail or FAX to the number above.

RECEIVED:

(93)
DATE:

(e

Quality Performance With Pride
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Telephone: (252) 977-2720 Fax: (252) 446-3830

1220 Washington Street. Rocky Mount. NC 27301
P.O. Box 1928. Rocky Mount. NC 27802-1928

Report No. 10CFR21-0082
Rev. 0. June 18, 2001
Rev. 1: July 16, 2001

Rev. 2: August 24, 2001

10CFR21 REPORTING OF DEFECTS
AND NON-COMPLIANCE
COMPONENT: Woodward electronic controls with electrolytic capacitors
SYSTEM: Diesel generator and turbine control systems

CONCLUSION: Reportable in accordance with 10CFR21.
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Quality As§\urance Manager

1401 Precon Drive, Suite 106. Chesapeake. VA 23320 Telephone: (757) 543-3000 Fax: (757) 543-1595
11801 NW 100th Road. Suite 11. Medley, FL. 33178 Telephone: (305) 885-5575 Fux: (305) 885-6422

Quality Performance With Pride
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REV

DATE

PAGE

DESCRIPTION

8/24/01

Last paragraph, added EGM controls to listing, note beside EGA listing,
and an explanation of the failure modes of the capacitors.

Component paragraph, added EGM controls to listing and note beside
EGA list..

Corrective Action paragraph, added reference to Capacitor Date Coding
sheet to provide date code identification for the various capacitors used.

Added statement that the 18-24 month reform period supercedes the
information provided in ES! service alert 059801 for EGA controls.

Capacitor Date Coding sheet added.
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1 7/16/01 all Updated listing of affected Woodward controls known at this time.
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SUMMARY:

Engine Systems Inc. (ESI) has performed an investigation of a Woodward 2301A load sharing and
speed control failure which occurred at Florida Power and Light — Turkey Point. In August 2000, a
2301A control (p/n 9903-337) experienced a failure of the control's power supply capacitor (device
C17) which rendered the control inoperable. FP&L performed a preliminary investigation and found
that Washington Public Power had also experienced a similar failure on two of their 2301A controls;
one in June 1994 and another in December 1995. A summary of the capacitor failures is listed below:

Site Device Part No. Date Code Manufacture Date Failure Date
FP&L C17  1860-111 8804 Jan 1988 Aug 2000
WPP  C17  1660-111 8634 Aug 1986 June 1994
WPP  C17  1660-111 8634 Aug 1986 Dec 1995

FP&L had a failure analysis performed on their failed capacitor by Seal Laboratories. The analysis
concludes that the most likely cause of the failure was caused by electrolyte contamination from a
halogenated solvent which may have entered the capacitor during solvent cleaning of the circuit board
as part of the control’'s manufacturing process. FP&L aiso provided a copy of WPP’s failure analysis
on one cf their failed capacitors performed by HI-REL laboratories. The HI-REL analysis arrived at a
similar conclusion regarding solvent contamination.

As part of our investigation, ESI contacted Woodward's capacitor supplier to obtain life expectancy and
shelf life information for their electrolytic capacitors. Life expectancy can vary from a maximum of 15
years to a minimum of 5 years depending upon storage conditions, operating environment, etc.. The
manufacturer recommends a 5-7 year replacement interval for conservatism; this includes time in
storage plus time in service. In addition, for units in storage. the capacitor must be reformed every 18-
24 months by applying system voltage.

Electrolytic capacitors are typically used in power supply filtering applications. If a capacitor fails
shorted, it shorts-out the controls power supply, rendering the control inoperable. If the capacitor fails
open, the filtering function provided by the capacitor is lost and the control's stability could be affected.
For the 2301A, capacitor C17 is used on the output side of the control's 125V to 20V power supply.
The 2301A also contains an electrolytic capacitor (device C16) on the input power side of the power
supply. ESI's investigation into this issue focused primarily on the Woodward 2301A control. It should
be noted: however, that Woodward also utilizes electrolytic capacitors in some of their other controls;
these include:

505 controls

700 series controls

APTL (automatic power transfer & load control)

DRU (speed reference unit)

EGA controls (not all contain electrolytic capacitors, it depends upon model and vintage)
EGM controts (not all contain electrolytic capacitors, it depends upon model and vintage)
GLS (generator load sensor)

LPU (load pulse unit)

MPU selector (magnetic pickup selector)

PG driver
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CONCLUSION:

Ali three of the failed capacitors had service lives that exceeded the manufacturer's 5-7 year
replacement interval. While the failure analysis reports of both Seal Laboratories and HI-REL
Laboratories indicate that contamination from use of halogenated cleaning solvents may have
contributed to the capacitor failures; ESI believes that the capacitors simply reached their end of life. If
contamination did occur, it did not significantly affect the capacitor performance and’or life.

The purpose of this notification is not to report a defect, but is issued to alert users of a defined life for
electrolytic capacitors. Woodward has manufactured more than 40,000 2301A controls since its
introduction in 1983 and only a limited number of capacitor failures have been report. Of the 2301A’s
in nuclear service, only the three (3) failures, discussed above, have been reported. No capacitor
failures of the other controls (listed in the Summary) applied in nuciear service have been reported.

COMPONENT:

Woodward electronic controls containing electrolytic capacitors. These include:

2301A controls

505 controis

700 series controls.

APTL (automatic power transfer & load control)

DRU (speed reference unit)

EGA controls (not all contain electrolytic capacitors, it depends upon model and vintage)
EGM controls (not all contain electrolytic capacitors, it depends upon model and vintage)
GLS (generator load sensor)

LPU (load pulse unit)

MPU selector (magnetic pickup selector)

PG driver

CUSTOMERS AFFECTED:

Because of the variety of part numbers and configurations of Woodward electronic components, this
notification will be sent to all ES! nuclear customers

CORRECTIVE ACTION:

ESI recommends replacing the control's electrolytic capacitors every 5-7 years from the manufacture
date of the capacitor. The capacitor manufacture date is identified by a date code stamped on the
capacitor (refer to the Capacitor Date Coding information on page 3). In addition, the electrolytic
capacitors of controls in storage must be reformed every 18-24 months (this supercedes ESI service
alert 059801 for EGA controls). Reforming is accomplished by applying rated voltage to the control's
input power terminals for a period of 24 hours. Controls in service normally have input power
continuously applied (or as a minimum, input power is applied during periodic surveillance testing of
the prime mover) and therefore, a separate reforming operation is not required.

Suspect controls can be sent to ESI for determination of electrolytic capacitor date code, capacitor
replacement and periodic power-up. All future controls shipped from ESI will have the electrolytic
capacitor date code identified on the front surface of the control to assist in determining
replacement/refurbishment intervals. Contact ES| Customer Service for further information about
returning a control.
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Capacitor Date Coding

Date Codes

The following are examples of typical date codes for United Chemi-Con products.

Radial

Er Plen ()
=

Snap-in: Japan Code

bd -
=

E}I
@7

Day of Month
Month

0 N X 0 7 8
LT T Plant
L Line
Day of Month
Maonth
Year

Code Designations
0 = Last Digit of Year (0 = 2000)

N = Month: 1-9 = January to September
QO = October
N = November
D = December

X = Dayof Month: A-Z =1to 26
a-e =271 31

07 = Manufacturing Line Number

Plant{ )
Day of Month

Snap-in: Lansing, NC Code

N X 07 L 25
l T Lot
Lansing
Line
Day of Month
Month
Year
EIA Date Code
0 0 2 § L
-E- L—ﬂ T— Factory
Week Number
Last Two Digits of Year




