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the consequences of an accident.
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I LICECSEE EVENT REPORT (LER) Forin Rev 2.0

Facility Name (1) Docket NumbGr (3) Pace f31
,

iofi0l6Ouad Cities tJntt One 01 51 01 01 01 21 51 4 1

Title (4)
HPCI Inocerable Due To Failed Bushino In Stgo Valve

Event Date (5) LER Number (6) ReDort Date (7) Other Facilities Involved (8)
Revision Month Day Year Facility Names Docket Numberfs)//, sequential

///,//p// /
Month Day Year Year

g// NumberNumber

Quad Cities Unit? 01$101010121615

j5 01 7 91 1 91 1
~

0 | 1 12
"'

0 10 016 0 16 91 1 01 51 01 01 01 l 1
THIS REPORT Is SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10CFR
L(hgek one or more of the followino) i11)

4 20.402(b) __ 20.405(c) _ 50.73(a)(2)(iv) 73.71(b)
POWER _ 20.405(a)(1)(i) _ 50.36(c)(1) JL 50.73(a)(2)(v) ., 73.71(c)
LEVEL _ 20.405(a)(1)(ti) 50.36(c)(2) ._.,_ 50.73(a)(2)(vii) _,_,_

Other ( Spec if y

(101 0 9 1 _ 20.405(a)(1)(iii) 50.73(a)(2)(1) _ 50.73(a)(2)(viii)(A) in Abstract__._

////////////////////////// _ _ , 20.405(a)(1)(iv) _ 50.73(a)(2)(ii) __ 50.73(a)(2)(viii)(B) below and in
////////////////////////// __.,_ 20.405(a)(1)(v) .__,. 50.73(a)(2)(iii) __ 50.73(a)(2)(x) Text)

LICENSEE CONTACT FOR THIS LER (121

Name TELEPHONE NUMBER

AREA CODE

Nick Radioff. Technical Staff Ext. 2942 3 10 19 615141-l212141
COMPLETE ONE LINE FOR EACH COM ON NT FAILURE DESCRIBED IN THIS REPORT (13)

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE p/ CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE

TURER TO NPRDS / TURER TO NPRDS

'/ l l | | | 1 1X B 1 .1 5 lc IV l A 15 18 15 Y
#

I | | | | | | / l I l l l l 1
SUPPLEMENTAL REPORT EXPECTED (14) Expected Month ! Day 1 Year

submission

lyes fIf yes. condete EXPECTED SUBMISSION DATEL X | N0 l I l

ABSTRACT (Limit to 1400 spaces, i.e. approximately fifteen single-space typewritten lines) g16)

ABSTRACT:

At 1015 hours on May 7, 1991, Unit One was in the RUN mode at 93 percent rated core
thermal power. Unit One High Pressure Coolant Injection (HPCI) system was declared
inoperable to perform QCOS 2300-13, HPCI System Manual Initiation Test. During
this test the HPCI turbine stop valve failed to stroke fully open.

Upon investigating the problem, it was identified that the long bushing in the
stuffing box of the stop valve had slid down the valve stem and the bushing pin had
sheared. Unit Two HPCI stop valve was checked to verify that the same problem did
not exist. It was discovered that the long bushing was also partially out of the
stuffing box with no bushing pin in the bushing. Unit Two HPCI was declared
inoperable as of 1000 hours, May 8, 1991.

The failure of both HPCI systems was due to inadequate vendor instructions which
resulted in the stuffing boxes not being peened. Unit One HPCI system was
successfully repaired, tested, and declared operable on May 17, 1991, at 1745
hours. Unit Two HPCI was repaired and declared operable on May 19, 1991, at 1320
hours.

This event was being reported in accordance with 10CFR50.73(a)(2)(v)(0).
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LICEN1EE EVENT FLPORT fLER) TEXT CONTIRUATION Form Pev 2.0-

FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) Pace (3)

$ Year // sequential // Revision
p/p/p /j///
// Number Number _

Ouad Cities Unit 015 l 0 1 0 1 0 1 21 El 4 911 - 0l1 12 - Ol 0 01_2 0F Ol_6

TEXT Energy Industry Identificatiot, system (E!!s) codes are 16entified in the text as (XX)

)
PLANT AND SYSTEM IDENTIFICATION:

General Electric - Boiling Hater Reactor - 2511 MHt rated core thermal power.

EVENT IDENTIFICATION:

HPCI Inoperable Due To failed Bushing In Stop Valve.

A. CONDITIONS PRIOR TO EVENT:

Unit: One Event Date: May 7, 1991 Event Time: 1015
Reactor Mode: 4 Mode Name: RUN Power Level: 931

This report was initiated by Deviation Report D-4-01-91-080 and D-4-02-91-046.

RUN Mode (4) - In this position the reactor system pressure is at or above 825
psig, and the reactor protection system is energized, with APRM protection and RBM
interlocks in service (excluding the 15% high flux scram).

B. DESCRIPTION OF EVENT:

At 1015 hours on May 7,1991, Unit One was in the RUN mode at 93 percent rated core
thermal power. At this time, the High Pressure Coolant Injection (HPCI) [BJ)
System was declared inoperable and HPCI Outage Report, QCOS 2300-2 was initiated.
This was done to perform HPCI System Manual Initiation Test. QCOS 2300-13.

QCOS 2300-13 tests the ability of the HPCI system to respond to an initiation
signal for a quick startup. During this test, the breakers are deenergized for
Motor Operated (MO) HPCI Inje " ion valve, 1-2301-8, Test Return Throttle valve,
1-2301-10, and Test Return Bypass valve, 1-2301-15. This made the system
inoperable.

While performing the test, the Nuclear Station Operator (NS0) depressed the HPCI
Manual Initiation button and timed the system response to full flow. During tnis
step, the NSO noticed that the HPCI Turbine Stop Valve (BJ) [SCV) light indication
did not display the full open signal. Further, the Motor Speed Changer (MSC)
remained at its Low Speed Stop (LSS). The stop valve light indication should have
displayed a full open signal and the MSC should have moved to its High Speed Stop
(HSS). At this point, the NSO manually tripped the turbine.

Technical Staff (TS) and Operations personnel investigated the problem. The NSO
stroked the HPCI stop valve again, and TS and an operator observed locally that the
valve did not stroke full open. This prevented the MSC from moving off the LSS.
Mechanical Maintenance (MM) was notified of the problem.
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LICENEEE EVENT flPORT f g R) TEXT CSNTINUATION Forni Rev 2.0
FAc!LITY NAME (1) DOCKET NUMBER (3) LER NUMBER f 61 Pace f3),

k Year p//pj sequential
/j/,/
// Revision/

j//// humber Nunter.

,

Quad Cities Unit 0lE|010 l0 1 21 El 4 9| 1 - 011 12 - 0 1 0 01 3 0F 01 6 '

TEXT Energy Industry Identification system (Ells) codes are identified in the text as [xx]

At 1205. hours on May 7, 1991,-the NRC was notified of the event via the Emergency.
. Notification System (ENS) in order to comply with the requirements of
10CFR50.72(b)(2)(111)(D).

MM-investigated the problem and-noticed the long bushing,-normally located inside
the stuffing box of the stop valve, had slid down the valve stem. After it had
been determined the pin between tiie bushing and stuffing box had been sheared off,
the other unit's (Unit Two) HPCI stop valve.was checked to verify that the bushing

:was in the affing box. MM discovered the long bushing was partially withdrawn
from the sturfing box with the pin for the long bushing missing. Unit Two HPCI was
declared inoperable as of 1000 hours May 8, 1991,-and QCOS 2300-2, HPCI Outage
Report was initiated.

At 1237 hours on May 8, 1991, the NRC was notified of the event via the ENS in
order to comply with the requirements of 10CFR50.72(b)(2)(iii)(D).

At 2205-hours on May 9,1991, Unit One HPCI stop valve was repaired by replacing
the stuffing box assembly. The stop valve was stroked successfully. MM continued
disassembly on the Unit Two stop valve while Operating began to prepare for testing

-of Unit One HPCI.

Technical Staff (TS), Operating, and MM personnel inspected the old stuffir,g box
removed from Unit One. They found the inside diameter of the stuffing box galled.
Also, the' spacer bushing had bound up in'the center of the stuffing box. This

| bound bushing stopped the valve stem coupling and prevented the valve from fully
I . opening. -

1

On May 10,-1991 at 1700 hours the.NSO performed QCOS 2300-13 on the Unit One HPCI
-system. When the NSO tripped HPCI in order to prepare for QCOS 2300-1, Periodic
HPCI Pump Operability Test. TS personnel reported that the pin in the.long bushing
and stuffing box had sheared again, and that the long bushing had dropped partially

| own from the stuffing. box.

With the assistance of a General Electric turbine representative, MN concentrated
on reassembly of the Unit Two stop valve. The Vendor Equipment Technical'

Information (VETI) manual. did not give detailed information for the required
dimensional tolerances of the long bushing and valve stem. In order to verify
proper alignment MM contacted the vendor (Atwood & Morrill-Co. Inc.) to obtain
these tolerance limits. After comparing the dimensional measurements of the long-
bushing and valve stem with the vendor recommendations MM found that the valve stem

.

had runout problems that exceeded the vendor's allowable tolerance limits. This
'

resulted in the' valve stem being replaced as well as the. stuffing box and bushing.
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LICENtEE EVENT REPORT fLER) TErf E0MTINUA7 ION Fenn Rev 2.0
f

FACILITY NAME (1) DOCKET COMBER (2) LER NUMBER f6) Pace (1)
,

// se pential /,/,/, Revision
/, j/ ,

Year*

// Naser /// NumhtL,*

Duad Cities Unit 0 I$10 l010 1 21 $1 4 9l1 - 0| 1 12 - 01 0 01 4 0F 01 6

TEXT Energy Industry Identification system (EIIs) codes are identified in the text as (Xx)

At 1350 hours on May 12, 1991, the NSO performed QC05 2300-S for Unit Two. Prior
to running the surveillance, the stop valve was stroked successfully with and
without steam applied to the valve. When the turbine was tripped at the end of the
surveillance, the pin again sheared and the long bushing dropped partially doen
from the stuffing box,

At this point, both Unit One and Unit Two stop valves were disassembled. A
thorough examination of all the dimensional tolerances for the stuffing boxes and
valve stem assemblies for both units were taken and discussed with the vendor along
with other possible causes of failure. The vendor approved the tolerance
measurements taken and recommended that the stuffing box be peened for both units
to hold the long bushing in place. The vendor further recommended extra careful
work practices be taken in aligning the stuffing box and stem upon reassembly of
the valve.

Technical Staff and MM contacted Dresden Station about the problem and discovered
that their stop valve stuffing boxes were peened. The vendor's drawings were
checked and no reference to a peening process for the installation of the stuffing
box assembly was located.

At 1304 hours on May 17, 1991, repairs on the Unit One stop valve were complete.
The valve was successfully stroked twice prior to running the Quarterly HPCI Pump
Operability Test, QC05 2300-5. The NSO then performed the surveillance for Unit
One without further problems.

At 1745 hours on May 17, 1991, the work packages were completed for the Unit One
HFCI stop valve. The SE declared HPCI operable and terminated Unit One HPCI Outage
Report, QCOS 2300-2.

MM completed the reassembly of the Unit Two Itop valve and the NSO performed QCOS
2300-1, HPCI Periodic Pump Operability Test. At 2140 hours on May 18, 1991, HPCI
was run successfully with the long bushing in the stuffing box remaining in place
when the HPCI turbine was tripped.

The work package for the stop valve was closed out and at 1320 hours on May 19,
1991, the SE declared Unit Two HPCI operable and terminated Outage Report, QCOS
2300-2.

C. APPARENT CAUSE OF EVENT:

These events are being reported to comply with 10CFR50.73(a)(2)(v)(D): the
licensee shall report any event or condition that alone could have prevented the
fulfillment of the safety function of structures or systems that are needed to
mitigate the consequences of an accident.

!
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LICENSEE EVENT REPORT flER) VExT CONVINUA?IQN Form Rev Q
FACIB.!TY NAME (1) DOCKET NUMBER (2) J R NUMBER (6) Pace (3),

/ sequential /g//j Revision*

/,/jj/
Year

// Number /// N umbe r___*
_

Ouad Cities Unit 0l5l0 I DJ 0 | 21 51 4 911 - 0 11 12 - 0 I 0 01 5 0F 01 6
TEXT Energy Industry Identification system (Ells) codes are identified in the text as (xx)

The major cause of failure of the Unit One HPCI stop valve was due to inadequate
vendor instructions. This resulted in the stuffing box being installed without
being peened. A contributing factor to the bushing failures was due to the tight
tolerances within the bushing and stuffing box assemblies. This is because the
alignment of the stuffing box, Dushings, and valve stem is critical. The slightest
misalignment causes high frictional forces between the stem and long bushing , due
to the quick closing action from the stop valve.

The installation of the stuffing box for both units was based on the Vendor
Equipment Technical Information (VETI) manual and vendor drawings. This
information did not detail the installation process thoroughly enough. This
resulted in the stuffing box on both HPCI systems not being peened prior to
installation and possible misalignment of the stuffing box and valve stem.

The stuffing box assembly in Unit One was installed during the recent refuel
outage. This stuffing box was received at the station completely assembled from
the manufacturer, with the stuffing box not peened.

D. SAFETY ANALYSIS OF EVENT:

The safety of the plant and personnel was not affected in this event. Per
Technical Specification 3.5.C.2, if the HPCI subsystem is inoperable, reactor
operation is allowed for fourteen days providEd all active components of the
Automatic Pressure Relief (APR) [SB] subsystems, the Core Spray (CS) [BM]
subsystems, Low Pressure Coolant Injection (LPCI) mode of Residual Heat Removal
(RHR) [BN] system are operable. These systems were operable throughout the event.

Unit One HPCI system was tested three days prior to this event and fully met
Technical Specification 4.5.C.3 pump flow rate requirements. Unit Two HPCI stop
valve was found missing a pin from the stuffing box, however, had previously met
its Technical Specification requirements. Technical Specifications require HPCI to '

deliver a minimum of 5000 gpm against a corresponding reactor pressure greater than
1150 pounds per square inch gage (psig). As a precautionary measure Unit Two HPCI
was declared inoperable after it was determined that it had the same type of
problem as the Unit One HPCI.

E. CORRECTIVE ACTIONS:

The immediate corrective actions for the both HPCI systems consisted of declaring
the HPCI inoperable and initiating the system outage report.

Both Unit One and Unit Two stuffing boxes, bushings, and pins were replaced. Also,
the valve stem for Unit Two stop valve was replaced. MM repaired the valves, with
the assistance from a GE turbine representative and the vendor, by peening the
stuffing box and long bushing. Also, they verified tolerance measurements during
the repair to ensure correct alignment within the stop valves.

3478H



_ ~. . _.

'

L E[g$EE EVEN7 REPOR7 fLER) TEX 7_RONTIhuATION Form Rev 2.0.
.

TACILI?Y NAME (1) c0CKE7 CUMBER (2) LER NUMBER f6) Pace (3)
,

0 Year /// sequential /// Revision jjpj ,pp
.* /// Number /// Number !

,,0uad Cities Unit 0l5 10l0 l0 | 21 El 4 9l1 - 0| 1 12 - 01 0 01 6 0F 01 6

TEXT Energy IndJstry Identification system (Ells) codes are identified in the text as (Xxl

!
IIn order to prevent further occurrences, MM will revise the VETI manual which will

accurately detail tolerance measurements and installation requirements for the stop |

valve. This will ensure proper alignment of the stem and stuffing box along with !
providing detailed installation information (NTS 2542009108001).

A search was conducted of the Nuclear Plant Reliability Data System (NPRDS) which
identified the Dresden Station as the only other station that uses this component
in a safety related system. A copy of this report and the additional information
from the vendor will be sent to the Dresden Station Technical Staff Supervisor (NTS
2542009108002).

F. PREVIOUS EVENTS:

A (NPRDS) search found no previous events involving failures of HPCI turbine stop
valves manufactured by Atwood & Morrill Co. Inc. that involves a bushing and pin
failure.

G. COMPONENT FAILURE DATA:

The HPCI turbine stop valve is manufactured by Ati;;od & Morrill Co. Inc., model
number 20747-H.
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