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AE0D Engineering Evaluation Report *

1

UNIT: Brunswick 2 EE REPORT N0: AE0D/E502 |
DOCKET N0: 50-324 DATE: January 25, 1985 I

LICENSEE: Carolina Power & Light Company EVALUATION / CONTACT: C. Hsu

NSSS/AE: GE/ United Engineers & Constructors

SUBJECT: FAILURE OF RHR SUPPRESSION P0OL COOLING VALVE TO OPERATE

EVENT DATE: March 25,1983 (LER 83-037/03L - 1)

SUMMARY

*

With unit at full power, it was discovered that 2-Ell-F0248, RHR Division
11 suppression pool cooling valve, could not be opened by using either the
valve motor-operator or manual operation. This rendered the RHR Division
II suppression pool cooling subsystem inoperable. The setscrew on the anti-
rotation device for the valve had loosened, and allowed this device to shift
position resulting in the shearing of the valve stem key when the motor-
operator was operated. The valve was a 15" Anchor Darling globe valve.

The loosening of anti-rotation device setscrews on Anchor Darling globe
valves has recently occurred at WNP-2, Shoreham, Zimmer, Limerick and Duane
Arnol d. Most of those affected valves were installed in safety systems
such as HPCS, RHP., RCIC and LPCS. The cause of loosening could be attri-
buted to inadequate design consideration of nonnal system vibration.

The generic implication of the problem and the corrective actions for
Anchor Darling valves have been addressed by an IE Information Notice, a
10CFR 21 Notification and an Industry Report. However, similar problems
have occurred at four plants with valves supplied by Blaw-Knox, Rockwell-
Edward, WXM, and Copes-Vulcan such that the problem may be generic to
industry rather than just to one particular supplier. This suggests that
IE should consider issuing a supplement to the IE Infomation Notice to
include valves other than Anchor Darling.

*This document supports ongoing AE0D and NRC activities, and does not
represent the position or requirements of the responsible NRC program
of fice.
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DISCUSSION

On March 25, 1983, with Brunswick 2 at full power operation, while attempting to
operate RHR Division II suppression pool cooling valve, 2-E11-F0248, it was
discovered that the valve could not be opened by using either the valve motor
operator or manual operation. This rendered the RHR Division II suppression
pool cooling subsystem inoperable. An inspection of the valve revealed
that the setscrew in the valve anti-rotation device had loosened and the
valve operator stem key sheared. The loosened set screw allowed the device
to shift position, and this apparently caused the shearing of the stem key
when the motor-operator was operated. The stem key was replaced, and the anti-
rotation device was repositioned; the device setscrew was tightened; and the
valve was returned to service. The valve was a 15" Anchor Darling globe valve.

As a result of this event, a review of all the valves at both Unit 1 & 2'
identified 27 valves that use an anti-rotation device. Most of these
valves are installed in the engineered safeguard systems. Based on'the -

information provided by the resident inspector, an inspection of all these ~
valves was performed during a subsequent refueling outage. Although the
inspection found no loose setscrews in their anti-rotation devices, the
licensee installed an additional setscrew to each of these anti-rotation
devices to prevent the possibility of future failure.

'
FINDINGS

l

The loosening of setscrews associated with anti-rotation devices on Anchor
Darling globe valves does have common cause implications. The problem has
recently occurred 'at several nuclear power plants, and most of the affected
valves were installed in. safety systems such as HPCS, RHR, RCIC, and LPCS.
The plants involved with this setscrew loosening problem were WNP-2,
Shoreham, Zimmer, Limerick and Duane Arnold. It is believed that the cause
of loosening setscrews is vibration due to normal system operation. When a
setscrew becomes loose, the anti-rotation device could slide down the valve
stem so 'that it no longer engages the valve stem key. This allows the
motor-operator to rotate the stem freely with no linear movement of stem
and disc, thus rendering the valve inoperable.

i

The event at WNP-2 was reported under 10 CFR 50.55(e). In this event, the
affected valve was a containment isolation valve installed in the LPCI
system. During a surveillance test, the valve shaft did not begin to move
until approx.10 seconds after receiving an open signal. Once the valve
shaft did move, it was noted the shaft rotated and there was no upward move-

i

ment (opening) of the valve disc. This valve is required to be open during '

a LOCA condition. The. potential for it to be non-operable during a LOCA is
considered to be a significant deficiency. The cause of failure was cited
as a design deficiency. The manufacturer, Anchor Darling, was contacted, I

and they indicated that similar problems were experienced at both Shoreham
and Zimmer. The permanent factory fix by Anchor Darling was to stake the
setscrews in place or to use double setscrews, and apply locking compound

.such as Loctite. A review by the licensee of all Anchor Darling valves
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I that use the anti-rotation device identified an additional 28 valves which ,

i- needed the above described corrective action.

Loosening of setscrews on anti-rotation devices o'f Anchor Darling Valves
j identified in IE Infomation Notice 83-70 (Ref.1) was a result of nomal

operational system vibration. The events addressed in the Infomation
Notice occurred at Shoreham 1 and Zimmer. At Shoreham 1, during valve
testing, an anti-rotation device on' an RHR globe valve was found missing.

,

Following this event, another globe valve failed to stroke while being2

j tested. It was discovered that the anti-rotation setscrews for these
; valves had loosened, allowing the anti-rotation device to slide along the
! stem and the stem key to fall from its key way. This allowed the motor-
j operator _ to rotate on the stem without moving the valve disc. Stone &
1 Webster perfomed a review and detemined that only globe valves manufac-
; tured by Anchor Darling were susceptible to vibration failures of this i

i type. Similar failures of this type were experienced in the HPCS system at-
' Zimmer. The event at Zimmer was identified to the NRC by General Electr.ic -

|
(GE). The defective valves were Anchor Darling globe valves specified b'y

- 'GE for HPCS systems in the test return line of all BWR/S and BWR/6 plants. |
.

The valve failure at Shoreham was especially significant because the remote -

| valve position indication indicated that the valve was opening and closing
! nomally when in fact the valve had not moved. In this respect, the

Infomation Notice alerted the station personnel at the affected plants ofi

f the potential problem and suggested that they may want to emphasize this
! aspect in valve preventive maintenance.
. .

i On December 16, 1983, GE issued a 10CFR 21 Notification stating that the
problem with the anti-rotation setscrew on Anchor Darling globe valves may'

be generic. The defect, which was the loosening of the setscrew on the
anti-rotation device of Anchor Darling globe valves, was believed to be

i caused by system vibration. The defect condition was reported by the
! Zimmer and Limerick plants. All GE BWR/S and BWR/6 plants utilize this

valve in safety systems such as HPCS, RHR, RCIC. GE indicated in this
notification that the affected BWR plants have been notified of this i

| potential problem. |
:

[ To preclude.the possibility of future failures, Anchor Darling has provided
,'

recommendations on how to secure the setscrew on anti-rotation devices. i

The recommended corrective actions to assure valve operability is to lock
,

the setscrews in place. To accomplish this, the methods recommended are:
; a) stake the setiscrew in place or b) apply a nuclear grade thread locking -

i- compound to the setscrew threads. The recommended compound is "Locktite
i pipe sealant No. 580. To detect a _ loose setscrew on the anti-rotation
! device, industry has provided two methods. One of the methods is checking

the correlation between' valve position change and valve downstream fluid
! parameters when positioning a valve from the control panel. The other.

i method is by comparing valve stroke times to those from previous tests. It

i was also recommended that once the problem has been identified, valve
| operation using the motor-operator should be avoided until the anti-rotation
; device is properly re-installed and the limit switch settings verified.
!,

_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _
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In this review, a search of SCSS data base for the past three years reveal-
ed that failure of an anti-rotation device was not unique to the globe
valves manufactured by Anchor Darling. Valves of other manufacturers also
have experienced similar failures. These manufacturers were Blaw-Knox,
Rockwell-Edward, WKM and Copes-Vulcan. The defective valves found in this
search were also used in systems such as the RHR heat exchanger discharge,
auxiliary feedwater, main steam, containment isolation and main feedwater.
The events involving failure of an anti-rotation device on the valves other
than Anchor Darling occurred at four plants, Quad Cities 1, James A.
Fitzpatrick, San Onofre 2 and Surry 1.

The event at Quad Cities 1 occurred on April 12, 1983 and was reported in
LER 83-018. While starting the 1C RHR service water pump during a minor
preventative maintenance on the pumps, t.he operator observed an excessively
high discharge pressure and low flow from the pump. An inspection of the
RHR heat exchanger discharge valve, M01-1001-5B, revealed that the valve
was actually closed although it indicated open in the control room; the

,

motor operator was functioning properly, but the valve was not opening.
The 1B loop of RHR Containment Cooling was declared inoperable. Subsequent
licensee investigation revealed that the cause of this event was the fail-
ure of an anti-rotation device in the discharge valve. The anti-rotation
pin in the valve had fallen out and was found on the floor below the valve ~.
The anti-rotation pin prevents the valve stem from rotating and possibly
unthreading the valve stem from the stem extension located in the valve
ope rator. The pin is ' held in place by a setscrew. It was detemined
that .nomal system vibration caused the setscrew to loosen and allowed the
anti-rotation pin to fall out. The anti-rotation pin was replaced and the.
setscrew was tightened securely. The limit switches were reset, and the
valve was tested satisfactorily on April 14, 1983. The valve was a 12 inch
globe valve, manufactured by Blaw-Knox Company.

The event reported in LER 82-047 at James A. Fitzpatrick occurred on
October 7,1982. During nomal full power operation, a reactor scram
occurred as the result of a blockage of the 'D" Main Steam line. Subse-
quent investigation revealed that the "D" Inboard Main Steam Isolation
Valve (MSIV) had its disc separated from the stem allowing the main disc to
drop to the closed position. The valve disassembly showed that the anti-
rotation pin in the MSIV disc, an anti-rotation device, was sheared allow-
ing the disc to unscrew. The MSIVs were Rockwell-Edward flow balanced
stop valves, Type 1612Y. A new stem and disc assembly were installed with
two anti-rotation pins 90 degrees apart. Specific attention was paid to
ensuring an interference fit of the pins. The valve was reassembled and
leak tested satisfactorily.

LER 82-066, dated August 18, 1982, provides a description of an event
involving failure of an anti-rotation device which occurred at San Onofre 2
on July 19, 1982. While in Mode 3, one auxillary feedwater system train
was rendered inoperable due to the inability of valve 2HY4706 to open
f ully. An action of limiting condition for operation was initiated.

>

i
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Inspection of the valve revealed that the anti-rotation plate / mechanical "

indicator was bent and jammed against the yoke grinder with the valve in
,

the closed position. The damaged anti-rotation plate was replaced. The
valve was manufactured by WKH Valve Company.

The event at Surry 1 was described in LER 83-043. On September 14, 1983,
following a reactor trip from 100% power, it was observed that the main
feedwater regulation valves FCV-1478 and FCV-1488 did not close when they
received a feedwater isolation signal from the reactor protectior system.
This is a non-conservatism with respect to the plant technical specifica-
tion requiments. The feedwater lines should be isolated upon actuation of
the safety injection system in order to prevent excessive cooldown of the
reactor coolant system. This mitigates the effects of an accident such as
steam break which in itself causes excessive cooldown. Feedwater line
isolation also reduces the consequences of a steam line break inside the;

containment, by stopping the entry of feedwater. Subsequent licensee -

investigation indicated that the electro-pneumatic transducer for valve
FCV-1478 had malfunctioned and caused the positioner to allow high pressure
instrument air to the valve diaphragm, thereby preventing the valve from
closing. Valve FCV-1488 did not fully close due to failure of a stem

! anti-rotation device. The electro-pneumatic transducer for FCV-1478
i was replaced and the valve was stroked to verify proper operation. The

anti-rotation device of FCV-1488 was replaced and the valve stroke was
reset. Both valves were then verified to function upon trip signals and
returned to operable status. These valves were manufactured by Copes-Vulcan,
Inc.

,

Although the search of the data base revealed only one valve event for each
of these four valve manufacturers, the evidence suggests a potential
generic problem. Since IE Infomation Notice 83-70 appears specific to
valves manufactured by Anchor Darling, there is the potential that licensees
may restrict review of anti-rotation devices to only those valves. We

believe this aspect should be reviewed relative to whether a revised
information notice is warrented to identify that valves supplied by
several manufacturers may be adversely affected by loosened anti-rotation
devices.

CONCLUSION

Based on the infomation provided, it appears that nomal system vibration
caused the set screw on the anti-rotation device to loosen and allowed this

-

device to fall down resulting .in the free rotation of the motor-operator
without moving the valve stem. The loosening of setscrews on anti-rotation
devices could be attributed to design deficiency of the Anchor Darling
valves. Similar problems have occurred to valves of different sizes. This
may indicate a generic problem for these valves. Similar defects with the' -

valves of other manufacturers identified in this report may also be related
to inadequate design consideration of the effects of vibration.

,
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The generic implication of the problem and the corrective actions addressed
in the IE Infomation Notice, the 10 CFR 21 report and the industry reports
appeared to be adequate for Anchor Darling valves. However, this review |

,

t

had detemined that valves supplied by other manufacturers have had the
same problems. This indicates that the problem may be generic to the

,

industry rather than limited to one supplier. In view of the above, we
!. believe that IE should consider reviewing this additional finding to .

detemine whether further IE actions, such as a revision to IE IN 83-70,
are warranted regarding the concern.
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