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IN 82-29

UNSTED STATES
NOICLEAR EGULATORY COIHISSION
OFFICE OF M\ | PEUNBFOICDIB
WMVWWTDN  D.C.205

July 23, 21962

|[E [1IFOUSTION NOTICE NO. 02-29: CONI hL MO DRIVE (MU) GUIDE TUBE SUPPORT
PIN' FAILURES AT MESTINHOUS  PURS

Ader eueso:

All nuclear Powr reactor facilities holding an operating license (OL) or
construction perivit (CP) using a Westinghouse-designed NSSS.

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 app-~licability to tneir facilities. No specific action or
response is required.

Description of Circumstances:

Since 1978, several failures of the control rod drive (CUD) guide tube support
pins have occurred. Westinghouse has notified NEC of these occurrences by the
fol lowing corresondnce

1. June U, LM7, NSTM-2099, Letter to 0. Eisenhut from T. N. Anderson
concerning support Pin and flexure failures in Japan.

2. March 14, "IM6, = NS-T140-2224, Letter to Victor Stello fromn
T. N. Anderson; Title 10 CFRt Part 2IL notification concerningj CID
Guide Tube Support Pin Failures at Foreign Plants. o

3. April 23, 186, NS-MP-2235, Letter to Stephen S. Pawlicki from
T. N. Anderson suimerizing Westin0,ouse/TVAINUC meting on
Nay 20, 1960 on Se%uoyah Z?uide tube support pins.

4. June 10, IMOO NS-TIM-2254, Letter to Stephen Pselicki from
T. N. Anderson concerning inspection of support pins.

5. Noy 20, 186, NS-EPI-2251, Letter to Victor Stello fomn E. P. Rahe, Jr.,
concerning a pin failure at Graveline Is

Prier to N\Wy of this year, at which tim a guide tube E)in failed at North Anna 1,
these failures had occunrred only at foreign reactors (Japan and France). The pins
are used to align the bottom of the CUD gwde tube assemly into the top of the
upper core plate. Two support pins are bolted Into the bottom plate o each

lower guide tube, and are inserted Into the top of the upper core plate in a
neniner that provides lateral support while accomodating” thermal expanion of

the guide tube relative to the core plate (see attached pin assemly diagram).

The nins are about 3%nches long and l'avu a diameter of 0.507 or 0.537 Inch
(depending on reactor design)  The ploo assemly Includes (1) a bolt section
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to which a nut (sleev) Is threaded to anchor the pin to the guide tube, (2 a
collet that vsts against the guide tube, and (3) a leaf spring section wit

tW lesf sha-ed sometwhat like a clothespin. The material is Inconel X-750, which
depending on the manufactuarer and the fabrication date, has been solution

heat treated and age hardened at various t aerture s and for varous times.

Foer examle, the solution best treatment t aleaures and times rage from
26256F to zIOrv and from 11 hour to 24 hours9 age hardeningteertas

and times .ange from U41rF to L544*F and from 8 hours to 20 hus
respectively.

7t. first failures were detected i nearly 119M6 at Mehmo Unit 3 in Japan, at
whi c% time the top portion of a support pin with the shank and lock nut enlgage
was foun~d in asteam generator. S-begen ultrasonic tesnting (IUTg showed a
possibflfty of cracksin 103 out of 10 pins at the bolt t0 collet transition
region of the pin. Seve of the Pitsubishi-supplied pins ~we then remove

and irivpected, conftirming the UT results. ~ All pin~s were subsequently replaced
and UT ‘inspection was conducted at other Japanese plants. In all, there have
been at least eight support pin failures where a pin has actually’ broken.
(Mese occurred with both Westinghouse and Nltsubfshl-supplled pins.

In a recent failure at Fessenheim Unilt 1 in France,part of a broken pin caused
rcnsder ~dedanege to a steam generator within 72 hours of its failure.
It is estimated thatthe plant will be shutdown for ',eutayearto repair
the steam generator. ~ Although the broken part consli ~ of the bolt section
including the nut, only the lock nut of the pin has_ been found and the bolt
portion Is still missing. Previous to the Fessemheim failure, a leaf from a
support pin was found in an accumulator check valve at Graveline 1 in France.
It is not kow~n how the leaf traveled to the check valve.

The only domestic pin failure occurred In Nay 1U62 at North Anna 1. The lock
nut of a support pin was found in steam generator *A*and a smaller piece of
material, also identified as part of a support pin, was found In steam generator
C*  Damgp to the steam generators Is considerable, with about 711 of the
tube ends sustaining damage. It is our understanding that the plant was
shutdown in less than 24 hours after detecting the loose parts in the stesam
generators. It Is also our understanding that the reactor internals will be
video fi,.tincted to determine the status of the remaining support pins.

Westinghouse's analysis indicated that the failures are caused b¥ stress cor
rosion crackin .(SCCL of pins that are solution heat treated at less than
MAOF after which they are age hardened, and then highly stressed (60,000 psi
nominal on the shank and 130,000 psi on the leaf spring section of the pin).
The solution heat treatment of the North Anne 1 support pin was | WVBF for 1
hour fol lowed by an age hardening treatment.  The torque on the nut was 210
ft-Ib. Westinghouse now recinmends that the pins be solution heat treated at
20WF for 1 hour and ag hardened at UWOF for 20 hours to minimize the SCC
problem.  Véstinghouse also recommends that the torque on the lock nut be
reduced to 100 to 14 ft-Ib.

The cnsequ s of pin failure for plants with the upper head injection (UN!)
design was originally considered to be nore acute than those for non-UNI plants.
This concern resulted from the potential for CAD misalignment | nUIN' plants on
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pin failure. However, domestic operating UHI plants now have support pins
seeting the recommended material process standards and the pin bady design has
been revised to prevent control rod misalignment on pin failure. -

Westinghouse does not consider CRD misalignment as credible in non-UMI plants.
The safety consequence of a support pin as a loose part, however, is still unds.-
consideration by NRC. It is important to note that, although a single-pin
failure is of limited safety significance, the common-mode failure mechanisa

of stress corrosion cracking could cause several pins to fafil. We are
concerned that, if not properly detected, multiple pin failures say occur

that could affect redundant safety systems.

If you have any questions regarding this matter, please call the app opriate
regional administrator or this office.

Edward L. Jordan, Director
Bivision of Engineering and
Quality Assurance

Technical Contact: I. Villalva, IE
301-492-9635

Attachments:
1. Pin Assembly Diagram
2. List of Recently Issued IE Information Notices

wPU: JD EAB:DEQA: IE EAB:DEQA: IE AC:DEQA: IE ./D:égLA:IE
7/20/82 RA HOLLAND 1 VILLALVA WR MILLS  A/EL JORDAN

5520 17/ /82 1/ /82 7/ /82 7/2v/82
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pin failure. However, domestic operating UHI plants now have support pins
meeting the recosmended matei'fal process standards and the pin body design has
been revised to prevent control rod misalignment on pin failure. -

Westinghouse does not consider CRD misalignment as credible fn non-UHI plants.
The safety consequence of a support pin as a loose part, however, s still under
consideration by NRC. It is important to note that, although a single-pin
faflure is of 1imited safety significance, the common-mode failure mechanism

of stress corrosfon cracking could rause several pins to fail. We are

concerned that, if not properly detected, multiple pin failures may occur

that could affect redundant safety systems.

If you have any questions regarding this matter please call the appropriate
regional administrator or this office.

Edward L. Jordan, Director
Division of Engineering and
Qualfty Assurance
0€fice of Inspection and Enforcemer"

Technical Contact: I. Villalva,IE
301 -492-9635

Attachments:

1. Pin Diagram
2. List of recently issued IE Informatfon Notices

.

EAB:DEQA:TE  EAB:DEQA:IE, . AC:DEQA:IE  D:DEQA:IE Jfea peso ™
RA HOLLAND I VILLALVAZ - WR MILLS EL JORDAN corecassrsssss
7/ /82 7/ 3/82 7/ /82 7/ /82
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If yw have any questions regarding this matter please call the appropriate
regional administrator or this office.

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

Techriral Contact: 1. Villalva,IE
301-492-9635

Attachments:

1. Pin Diagram
2. List of Recently Issued IE lnfomtﬂg Notices
S—tiet-ofPlamts-with-HertTreztments—

sV n{}""f“ o
EAB:DEQA: IE EAB:DEQA:IE AC:DEQA-'IE :DCQA:IE
?. LAND T VILLALVA WR MILLS L JORDAN

82 1/s/82 7/i5/82 7/ﬂ/82
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LIST OF KECENTLY 7€ JED )
1< INFORSWA. (UGN NMOTECTS
Tnformation =7 Dafe of T
Notice No. Subject Issue Yssued to
82-28 Hydrogen Explosion While 1/23/82 Al) sover reactor
Grinding in the Vic' ity of faciii’ ies holding
Orained and Open Re-.tor an 0! o CP
Coolart Systes
82-27 Control of Radiation Leve's ‘23,8¢ A1l me.iical
in Unrestricted Areas institutions
Adjacent o Brachytherapy
Patients
82-26 RCIC arc F.CI Turdbine i/¢3/R2 A1l BKR power
Exhaust (v ck Jalve Faflures rascts~ facilities
holding and OL o CP
82-25 Failures of Hiller Actuators 7/22/82 Al1]1 po-er reactor
upon Gradual Loss of Afr facilities holding
Pressure an OL or CP
82-24 Water Leaking from Uranium 7/20/82 A1l NRC licensed
Hexafluoride Overpacks enriched uranium
fuel fabrication
plants
81-26, Clarifice*ion of Placement 7/20/82 #»11 power riactor
Part 3, of Personnel Monitoring facilities olding
Sup. No. 1 ODevices fo.: External an OL or C?
Radiation
92-23 Main Steam Isolation Valve 7/16/82 A1l BWR power
(MS1V) Leakage reactor facilities
holding an OL or CP
82-22 Faflures in Turbine Exhaust 7/3/82 A1l povar reactor
Lines facilities hclding
an OL or CP
82-21 Bufldup of Enriched Uranium 6/3/82 A1l yranium and
in Effliuent Treatment Tanks plutorium fuel
fabrication
1icensees
82-20 Check Valve Probless 6/28/82 A1l power reactor

facilities holding
an OL or CP

00 = Operating License
CP = Construction Permit
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