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At approximately 1137 MST on July 18, 1986, Palo Verde Unit 2 was in Mode

1 ’
3 (HOT STANDBY) when the three charging pumps were declared inoperable.
This required entry into Technical Specification 3.0.3. Plant conditions
1 ) E

were stabilized at approximately 142
‘A

approximately hours and 48 minutes.
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« The duration of the event was

Prior to the event, charging pump had been taken out of service to
allow the replacement of the suction pulsation dampener. Charging pump
"A" had been taken out of service to allow for the precharging of the
lischarge pulsation dampener. At approximately 1137 control room
erators noticed that charging pump "E" had no discharge flow. At thie

point. the charging pumps were declared inoperable.
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The root cause of the gas binding of charging pump "E" was the rupture of
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the pumg "A" discharge pulsation dampener bladder. The bladder
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is ¢t have ruptured due to normal in-service wear,
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As immediate corrective action, charging pump "A" discharge pulsation
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iampener was repilac . l prevent I irrence,; un pel Lons and

preventative maintenance procedures have been revised.

A similar event was reported in Unit 1 LER 86~008-00,
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At approximately 1137 MST on July 18, 1986, Palo Verde Unit 2 was in Mode
3 (HOT STANDBY) when the three cnarging pumps (CB)(P) were decleored
inoperable., Technical Specification LCO 3.1.2.2 specifies tne minimum
number of boration flow paths (CB) required for operability and LCO
3.1.2.4 specifies the minimum number of charging pumps required for
operability. s a result of the pumps being declared inoperable, these
conditions could not be met and Technical Specification 3.0.3 was
entered. At 1338, charging pump "E" was returned to service and LCO 3.0.3
was exited. Plant conditions were returned to normal at 1425 slen
charging pump "B" was returned to service. The duration of the avent was
approximately 2 hours and 48 minuves.

Prior to the ev:int, a routine uilution of the Reactor Coolant System

(RCS) (AB) was in progress utilizing charging pumps "A" and "E". Chargirg
pump "B" had been taken out of service to allow the replacement of the
suction pulsation dampener (CB) bladder. The charging pump common suction
header was being supplied by chemical snd volume control system (CB)
through Refu~ling Water Tank (RWT)(3P)(TK) gravity feed isolation valve
(ISV) CH-536, RWT grav ty feed/safety inject.on system (BP) isolation
valve CH-327, and bori: acid bypass valve (V) CH-164. Reactor coolant
pumps (RCP) (AB) (P) 11, 2a, and 1b were in service.

Charging pump "A" was taken out of service at 10,6 to alliow for ’ne
precharging of the discharge pulc.tion dampener. At appror ~acely 1137
econtrsl room operators (utility-licensed) noticed that charging pump "E"
had no indicated discharge flow. [a a result, the three charging pumps
were declared inoperable ard Technical Spccification LCO 3.0.3 was
entered. At 1221, control roowm cverators began decreasing the RCS
pressure to 1750 psia by utilizing pressurizer (PIR) spray (AB) to allow
emergency boration at 26 gpm with the high pressu:: safety injection pumps
(BQ)(P) if required.

An investigation determined that charging pump "A" discharge pulsation
dampener blaader (Greer Hydraulics Inc., Part No. 720507)(ACC) had
ruptured. During the normal precharge procedure, the system discharge
pressure ,as dia.ned off until the gauge attached to the dampener read the
same as the previous precharge pressure, 900 psia. When the bladder
ruptured, nitrogen gas leaked to the suction side of charging pump "A"
through relief valve (RV) PSV-326 on the discharge line. (Prior to the
nitrogen leakage through PS8V-326, the gas was bounded by the charging pump
on the upstream side and check valve V328 (V) on the dcvnstream side.) It
has been estimated that nitrogen leaks through valve F (=326 at a ate 300
times greater than the specified water leakage rate,
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With only chargine pump "E" running, there was no flow in the suction
header to impede gas movement from charging pump "A" to charging pump

"E". Once enough gas migrated through the common header to the suction of
charging pump "E", the pump became gas bound. This accounted for the
sudden loss of discharge flow from charging pump "E".

The roo. csuse of the gas binding of charging pump "E" was the rupture of
the charging pump "A" discharge pulsation dampener bladder. The bladder
is believed to have ruptured due to normal in-service wear,

As immediate corrective action, charging pump "A" discharge pulsation
dampener bladder wa: replaced. To prevent recurrence, the operations and
preventive maintenance procedures for Units 1 and 2 have been revised, as
indicated below.

To insure that gas will not enter the suction of the operating pumps
during the precharging of a dampener (increasing or decreasing the
precharge pressure), the Operations procedures were revised to include the
following steps:

a) The suction valve of the pump being charged will be closed prior
to the precharge. This will prevent gas from migrating into the
suction of the other pumps should a bladder failure occur during
the precharge.

b) After completion of each precharge, the pressure in the discharge
piping will be reduced below the bladder precharge pressure to
insure the bladder has not failed.

Maintenance has revised the Preventive Maintenance procedures to include a
Preventive Maintenance Task which is consistent with the revisions
described for the Operations procedures.

The manufacturer's recommended replacement irterval (based on shelf life)
is threé years. As a conservative meas.re, the dampener bladders will be
replaced during each refueling outage.

All operator actions during the svent were appropriate and in accordance
with approved procedures. There were no automatic or manual safety system
responses. There were no other structures, systems, or components
inoperable prior to the event which contributed to the event. There were
no other systems or c~mponents which could have performed the same
function as the ruptured discharge pulsation dampener bladder.
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The loss of the three charging pumps resulted in the temporary lcss of the
auxiliary spray system (AB). However, had all four RCPs been out o
service, cooldown and depressurization would have been accomplished by
natural circulation. Depressurization could have been assisted by

utlizing the pressurizer vent (VTV) and/or ta1: reactor vessel head vent
(VIV) if necessary. Additionally, as previously demonstrated, the

charging pumps can be quickly vented and returned to service. Since
reactor pressure was reduced utilizing pressurizer spray, and the charging
pumps were quickly returned to service, this event did not adversely
affect the safe operation of the plant or the health and safety of the
public.

Based on the knowledge gained from this event, it has been determined that
the previous Preventive Maintenance procedures would not have preventei
the gas binding of charging pump "E". These Preventive Ma‘ntenance
procedures have been revised as indicated to incorporate the lessons
learned from this event.

A similar event was reported in Unit 1 LER 86-C08-00,
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Arizona Nuclear Power Project

PO BOX 52034 e PHOENIX ARIZONA 85072-2034

August 15, 1986
ANPP-00050-JGH/TDS/MJC/96.03

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Subjects Palo Verde Nuclear Generating Station (PVNGS)
Unit 2
Docket. No. STN 50-529
Licensee Event Report-86-018-00
File: 86-020-404

Dear Sirs:

Attached please find Licensee Event Report (LER) No.86-018-00 prepared and submitted
purguant to 10 CFR 50.73. In accordance with 10 CFR 50.73(¢ , we are herewith
forwarding a copy of the LER to the Regional Administrator »7 *he Region V Office.

If you have any questions, please contact T. R. Bradish, Comn)iance Supervisor at
(602)932-5300 Ext.6936.

Very truly yours,

or (:Ly»w}——

J. G, Haynes
Vice President
Nuclear Production
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