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Supplement to Special Report Regarding

Standby Diesel Generator 23 Valid Failure on November 26, 1990

Pursuant to South Texas Project (STP) Tecr-.ival Specifications
4,8.1.1.3 and 6.9.2, Houston Lighting & Pow-. (HL&P) submitted, via
“etter dated December 26, 1990 (ST-HL~AE-3653), a Special Report
regarding a Sftandby Dissel Generator (SDG) valid failure which
occurred on November 26, 1990. The Special Roport was supplemented
via letter dated November 4, 1991 (ST-HL-AE-3903). Please find
attached a supplement to those repoirts which outlines the plan of
action which has been prepared to resolve the delivery valve holder
cracking problem. Change bars have beer added to highlight
supp emental information.

Point of contact in this matter is either Mr. C. A. Ayala at
(512) 972-8628 cor me at (512) 972-7205.

/ o~
William J. Ju (
Manager,

Nuclear Licensing

AMR /ag

Attachment: Supplement to Special Report Rejavding a SDG Valid
Failure on November 26, 1990
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Supplement to Special Report Attachment
Regarding Standby Diesel Generator 23 ST~HL=-AE-4137
valid Failure on November 26, 1990 Page 1 of 5
RESCRIPTION OF EVENT:

On November 26, 1990, Unit 2 was in Mode 5 during a refueling
outage. At approximately 0012, during performance of Stundby
Diesel "3 LOOP-ESF Actuation Test, SDG 23 was found to have a fuel
leak at injection pump 1L. The plant operator noticed fuel oil
spraying on the hot exhaust header and emergency-stopped SDG 23 at
the local control panel.

The SDGes are prcvided with a shield designed to protect the
fuel line from falling objects during a seismic event. This shield
also protects the SDG exhaust from fuel leaks from the fuel oil
lines. I the November 26 event, the plant operator noticed that
sufficient fuel was spraying through a designed penet>ation in the
shield onto the hot exhaust header to con titul: & fire hazard,

Upon disassembly of the fuel lines, a crack was found across
the threaded portion of the delivery valve holder. The delivery
valve holder, located on top of the fuel injection pump, is the
connection point fnr the high pressure fuel injection pump
discharge line (see attached figure, item #3). The delivery valve
holder, stop, and spring were replaced, and post-maintenance
testing was satisfactorily comp) 'ted on November 27, 1990. 8SDG 23
was declared operable on Novenber 27, 1990, at approximately 1144.

Other similar events have occurred at STP. Puring initial
startup in Unit 1, cracks were found across the threads in the
delivery valve holders. Following that event, a procedure for
removal, presetting, and installation of Cooper-Bessemer high
pressure fuel lines was included in the technical manudl.

Three other events dealing with cracks in the injector or
injection pump fuel line threaded connection have occurred in which
the root cause was identified as overtorquing of the fuel line
nuts. Approved procedures were not violated, and manufacturer
specifications were not exceeded. When pr cedaures for torquing
fuel line nuts were first developed, torquing was not well-defined
and addressed clearly in the SDG manufacturer's manual. Once
cracks were discovered, proper procedures for torquing fuel line
nuts were approved. Subsequently, the failu:c mode for the fuel
lines was evaluated, and continued operatiui with potentially
overtorqued connections was determined to be acceptable because it
was unlikely that a leak caused by a cracked connection would
spray. Non-spraying leaks do not constitute a substantial fire
hazard and do not affect overall diesel operability.

The stop and spring are internal to the delivery valve holder
and are not de2i‘'ed on the attached figure.
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Supplement to Special Report Attachment
Regarding Standby Diesel Generator 23 ST~-HL~AE-4137
.on November 26, 1990 Page 3 of 5
RESCRIPTION OF EVENT (cont.):

In a May 19751 meeting, CBOG agreed that MPR would test a new
60 degree taper secat design being used on TransAmerica Delaval Inc.
(TDI) Enterprise diesel generators and check for tendency to crack
and leak during installation. In an August 1991 CBOG meeting, the
results of the MPR Associates testing of the taper seat design was
discussed. The tapered seat design was tested by tightening it
from 36 ft-1b to 250 ft~1lk with no evidence of cracking or leaking.
Cooper-Bessemer considers the replacement of the current design
with the new tapered seat design a pro-active approach to resolving
the problem. The CBOG Technical Committee agreed that the rew
design was superior and recommended that the CBOG promote this
design change. Cooper~Bessemer and MPR presented this design
change at a CBOG Steering Committee meeting on October 24 and 25,
1991.

Cooper~Bessemer issued a Service News Bulletin on November 12,
1991, concerning the new upgraded high pressure fuel line system
which was used on the TDI Enterprise Engines. The upgrade was
discussed and approved by the CBOG at the January 1992 Technical
Committee Meeting. The new design incorporates a swaged-end tube
and 60 degree angle seat on the delivery valve and nozzle holder.
The chanc~-out to the swaged design has three advantages: (1) a
proven record which nas been developed through the Enterprise
Engines, (2) the swaged design precludes occurrences of bad
surfaces due to misapplication of ferrules, and (3) Cooper-Bessemer
has stated that the new delivery valve holder will be macde from
stronger metal.

HL&P decided in January 1992 to send STP nozzle injector
assemblies back to Cocper-Bessemer for installation of a new nozzle
holder, procure high pressure fuel lines and Jdelivery valve
holders, and install the new delivery valve holders on the SDGs.
Installation of the new design will be completed no later than the
next refueling outage for each Unit.

Modification of the high pressure SDG injection fuel 1line
involves r=placement and rework of the fuel line and connections
at the rozz!. holder and injection pump where the swaged end of the
pipe engagss the mating part with a 60 degree seat. The connection
seals without the use of a separate ferrule on the outside of the
pipe. Therefore, there is no pre-setting procedure required;
assembly 1s accomplished using a relatively low torque con the
cronnecting nuts. Low torque connection results in reduced stress
levels in the mating parts, an? rigid fuel line connections will
minimice leaky fuel line fittings. Replacement and rework parts
will be tested using NDE methods at the factory; a» in-service leak
test will also be performed by HL&P upon installation.

SREP\92-188.001
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CAUSE OF EVENT:

The cause of the event is a less than adeyuate design of the
delivery valve holder which is prone to cracking. Overtorquing of
the fuel line nuts was identified as a root cause for cracks
previously found on delivery valve holders. Failure of the SDG
manufacturer to clearly address the issues concerning torquing of
fuel 1line nuts caused inappropriate torque values to be
implemented. After maintenance procedures were changed, however,
no wholesale replacement of potentially affected components was
performed because non-destructive testing did not detect cracks,
and the likelihood of oil spraying as a result of the leak is very
small.

ANALY3IS OF EVENT:

Due to the fuel o0il spraying on the hot exhaust header,
continued operation of SDG 23 would have constituted a fire hazard.
SDG 23 would have responded to a test or emargency start signal,
but a fire hazard caused this event to be classified as a valid
failure. In previous events, fuel leaks did not spray (atomize)
towards hot surfaces and were judged to not be significant fir=
hazards. Therefore, they were not classified as valid failures.

CORRECTIVE ACTIONS:

1. The injection pump 1L delivery valve, delivery valve holder,
and delivery valve spring were replaced on November 27, 1990.

2. STP has prepared a plan of action for implementing
recomnmendations of the CBOG for resolving tho delivery valve
holder cracking problem. Installation of the new design will
be completed on Unit 1 SDGs no later than its fourth refueling
outage (scheduled for Fall 1992), and on Unit 2 SDGs no later
than its third refueling outage (scheduled fer Spring 1993).

ADDITIONAL INFORMATION:

The injection pump is a Bendix model FDX-22. The delivery
valve holder is a compeonent of the injector pump.

At the time of the event, there had been two valid failures
in the last 20 valid tests of SDG 23 and the number of valid
failures in the liast 100 valid *ests was less than four.
Therefore, per STP Technical Specification 3.8.1.2, the testing
frequency for SDG 23 was once per 7 days.

SREP\P2-188 .001
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