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IN 82-35

UNITED STATES

NUCLEAR REGULATORY COWISSION
WASHINGTON, 0. C. 20555

August 25. 1962

IE INFOMATION NOTICE NO. 82-35: FAILURE OF THREE CHECK VALVES ON HIGH
PRESSURE INJECTION LINES TO PASS FLOW

Addressee:
All nuclear power reactors with an operating license or construction permit.
Purpose:

This information notice is provided as notification of an event that may have
safety significance. It is expected that recipients will review the information
for applicability to their facilities. No specific action or response I Srequired.

Description of G rcumstances:

At Davis-Besse Unit 1 on June 4, 1982, a stop check valve (HP-S7) in the normal
makeup system failed to pass flow although 120 psid was applied across t he
valve. Normal opening pressure is about 5 psid. The problem was discovered
while filling the reactor coolant system (RCS) using a small low-head pump
following a refueling and maintenance outage. Normal makeup at Davis-Besse is
via one of the four 2lh-inch high-pressure injection (HP) lines. Upod further
investigation, HPl valves HP-48 and HP-56 also failed to pass flow at 120 psid.
Each HPl line has a stop check valve and aswing check valve in series (see
Figure 1 for HPl systemdiagran.

The stop check valves are manufactured by Velan. Similar valves may be used in
safety related systems at other plants (an exact listing of affected plants is
not yet available). According to the manufacturer, all Velan 2hs-inch stop check
valves are of the sm basic design. The internals consist of adisc which is
lightly spring |oaded against the valve seat. The disc opens to al low flow at
pressures sufficient to overcone spring tension. Avalve stem whi ch i snot
connected to the disc, can be turned down on the disc via a handwheel to block
it against the seat. In this mode, the valve provides an isolating function in
addition to preventing backflow (see Figure 2 for valve internals diagram).

Upon detection of the initial failure, special testing was performed in order to
determine the status of the four HPI stop check valves. A portable hydropup

was used to find the differential pressures at which the valves would lift  open.
The testing yielded the followng results:

1. Valve HP-57 required 580 psid to open. Since the valve isinthe nor nal
makeup path, however, its operability was not i nquestion before the outage.

2. Valve HP-48 required 180 psid to open. Its operability isuncertain since

the last pass flow surveillance tests were conducted on the valves on
Sept ember 17, 1980.
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Figuré 1 Diagram of high-pressure injection system showing stop
check valves and swing check valves
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3. Valve HP-56 did not pass flowwith up to 120 psid pressure, Its operability
since the last survelllance test i salso i nquestion. Additional
differential i)ressure had not been used to open the valve so as to inspect
the closed valve internals and determine the failure mechani sm No danage
totthe Iseat, disc, or valve body was detected upon visual inspection Of
internals.

4. Valve HP-49 opened with less than Spsid, as desi gned; thus, itwas deter
mined to be functional prior to the refueling outage.

5. Al valves were tested by applying up to 150 ft-Ibs of torque to the stems
and observing the differential pressure required to_open them after the
stem was raised. Only a valve HP-56 continued to bind, even with as low as
25 ft-lbs of torque applied to the stem. Accordin% to these tests, it has
been cal cul ated that RCS back pressure, while i nthe operating mode, would
have caused HP-56 to bind.

The causes for valve failure are thought to be a combination of overtorquing by
operators an- a steep valve seat angle. \ear may have also been a contributing
factor: however, no obvious signs of wear have been detected by visual inspection.
Before the failures, surveillance testing of the HP! system was performed, and
all the valves opened proEerll_Y. Tgen the operators manually closed the stop
check valves to isolate the Hl systemfromthe RGS. Norma(ly the notor

operated valves (NOVs) located outside containnent are used for HP! isolation.

Because the stempacking of the valves was so ti?ht, the operators used a A~
foot valve wench rather than the handwheel to close the valves. The valve
venuf acturer recomends that no nore than 150 ft-1bs of torque be used to close
the valve. Wth the valve wench the operator could have easily overtorqued

the valve. Later, the stop check valve stems were returned to the open position
to allow refilling the RCS. At this point i twas found that HP-57 failed to
pass forvard flow when makeup was being provided wa a smll booster punp rather
than by the normal charging punp. | f the normal charging punp had been used

to refill RCS, the hinding valve would not have been detected because the hi ?h
pressure woul d have oFened the valve. HP-48 and HP-56 also failed to f)ass f1ow
exceFt with large differential pressures. The manual closure of the valves
resulted i nthe failure of the valves to open, although the earlier pass f1 ow
test have denonstrated operability.

| naddition to overtorqui n% the valves, a steep seat angle of 150 could have
contributed to the valves binding. Valves HP-57, HP-56 and HP-48 had seat angl es
of 150 and valve HP-49 had aseat angle of 300. This i shecause HP-49 vas a
later replacement valve and the manufacturer chan?ed seat angle specifications
after three original valves were installed. ~The licensee has since replaced
tbh‘ ed,pl ugs and relapped the seats for the other three valves to help prevent

i ndi ng.
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If you have any questions regarding this Information Notice, please call your
appropriate Regional Administrator or this office.

Edward L. Jordan, Director
Division of Engineering and
Quality Assurance
0ffice of Inspection and Enforcement

Technical Contact: George Lanik, IE
(301? 49-29636

Attachment:
1. List of Recently Issued Information Notices

Special Distribution:

Joel Page, NRR MEB

Horace Shaw, NRR, ORAB

Walt Rogers, RIII (Davis Besse Resident)
Louis Reyes, RIII

Albert DeAgazio, NRR (PM for Davis Besse)
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If you have any questions regarding this Information Notice, please call your
appropriate Regional Administrator or this office.

Edward L. Jordan, Director
Division of Engineering and
Quality Assurance
0ffice of Inspection and Enforcement

Technical Contact: George Lanik, IE
(301? 49-29636

Attachments:

1. Valve Internals Diagram

2. HPI System Diagram

3. List of Recently issued Information Notices

Special Distribution:

Joel Page, NRR MEB

Horace Shaw, NRR, ORAB

Walt Rogers, RIII (Davis Besse Resident)
Louis Reyes, RIII

Albert DeAgazio, NPR (PM for Davis Besse)
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