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UNSITED STATES 
NO1CLEAR EGULATORY COIHISSION 

OFFICE OF AIPCI N EUNBFOICDIB 
WMVWWTDN D.C.205 

July 23, 21962 

IE IIIFOUSTION NOTICE NO. 02-29: CONI hL MO DRIVE (MU) GUIDE TUBE SUPPORT 
PIN FAILURES AT MESTINH0US PURS 

Adereueso: 

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, 1M6, NS-TI40-2224, Letter to Victor Stello fromn 
T. N. Anderson; Title 10 CFRt Part 21L notification concerningj CID 
Guide Tube Support Pin Failures at Foreign Plants.  

3. April 23, 186, NS-MP-2235, Letter to Stephen S. Pawlicki from 
T. N. Anderson suimerizing Westin0,ouse/TVA/NUC meting on 
Nay 20, 1960 on Sequoyah guide tube support pins.  

4. June 10, 1MO0 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 fromn E. P. Rahe, Jr., 
concerning a pin failure at Graveline Is 

Prier to NWy of thi s year, at which tim a guide tube pin 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 guide tube assemly into the top of the upper core plate. Two support pins are bolted Into the bottom plate of each lower guide tube, and are inserted Into the top of the upper core plate in a 
maniner 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% inches long and I'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 with 
tW lesf t sha-ed sometwhat like a clothespin. The material is Inconel X-750, whi ch, 
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 hours;9 age har deningteertas 
and times .ange from U41rF to L544*F and from 8 hours to 20 hus 
respectively.  

7ft. first failures were detected in early 119M6 at Mehmo Unit 3 in Japan, at 
whic% time the top portion of a support pin with the shank and lock nut enlgage 
was foun~d in a siteam generator. S-beqen ultrasonic tesnting (UT) showed a possibfIf ty of cracks in 103 out of 1U0 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~dedamage to a steam generator within 72 hours of its failure.  

It is estimated that the plant will be shutdown for ',eut ayear to 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 krow~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 by stress cor
rosion cracking (SCC) of pins that are solution heat treated at less than 
MWOF 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 IW2F for 1 
hour fol lowed by an age hardening treatment. The torque on the nut was 210 
ft-lb. Westinghouse now recinmends that the pins be solution heat treated at 
20'WF for 1 hour and ag hardened at UW0F for 20 hours to minimize the SCC 
problem. Westinghouse also recommends that the torque on the lock nut be 
reduced to 1D0 to 14 ft-lb.  

The cnsequ acs of pin failure for plants with the upper head injection (UN!) 
design was originally considered to be more acute than those for non-UNI plants.  
This concern resulted from the potential for CAD misalignment In UN! plants on
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pin failure. 11swvei, domestic Operating WI! Plants now have SUPPOrt Pins 
meeting the recindid material process standards and the pin bv* design has 
been revised to prevent control rod misalignment on pin failure.* 

Wstinghsuse does not consider CUD misalignment as credible In non-UN11 plants.  
The safety consequenc of a support pin as a loose Part, hmwver, is still unds.
consideration by NEC. It is important to note that, although a single-pin 
failure is of limited safety significance, thme c Imo-ed failIure mechmnism 
of stress corrosion cracking could cams several pins to fail. We are 
concerned that, if not proper ly detected, multiple pin failures emy occur 
that could affect redmunduit safety systems.  

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

Edwrd L. Jordan, Director 
Division of Engineering and 

Quality Assurance

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

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

LAS: DEQA: IE 
RA HOLLAND 
7/ /82

LAS: DEQA: IE 
I VILLALVA 
7/ 162

AC: DEQA: I E 
WO MI LLS 
7/ /82

W9 IEWFU: JO 
7/20/82 
SS20
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pin failure, Hoevier, domestic operating UHI plants now have support pins 
mating the recmended matevial process stanJards and the pin body design has 
been revised to prevent control rod .isaliguinnt on pin failure.

Uw~inghouse does not consider CUO misalignmeent as credible in non-UHI plants.  
The safety consequence of a support pin as a loose part, howev r, is still under 
coqpideration by NRC. It is important to note that, although a single-pin 
failure is of limited safety significance, the common-mode failure mechanism, 
of stress corroion cracking could rause several pins to fail. We are 
concerned that, if not properly detected, multiple pin failures my occur 
that could affect redundant safety systems.  

If you have any questions regarding t's,s utter please call the appropriate 
regional administrator or this office.  

Edward L. Jordan, Director 
Division of Engineering and 

Quality Assurance 
Of~fice of Inspection and Enforce.,'

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

Attachments:

Pin Diagram 
List of recently issued IE Information Notices

EA5:.DEQA: IE 
RA HOLLAND 
7/ 182

EAS:DEQA:IE 
I VILLALVA'.'' 
7/'j4*82

AC: DEQA: I E 
WR MILLS 
7/ /82

0: DCQA:I E 
EL JORiDAN 
7/ /82
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If you have any questions regarding this intter please call the appropriate 
mugowul abtinistrator or this office.  

Edmard L. Jordan, Director 
Division of Engineering and 

Quality Assurance 
Office of Inspection and Enforcement

Techwlr~al Contact: 1. VillalvaIE 
301-492-9635

Attachments: 

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

A:IE 
82

CAB: DEQA: IC 
T VILLALVA

AC: 4AA'ý 
WR HILLS 
7/6: /82

j D[QA: IC 
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LIST OF RECOITLY !c.AIED 
1sE INOSV'01 NiOTIC-S

1T1011033uon 
notice No. S.*kact

ibidregen Explosion Whilis 
CHindin in the Vicl .. ty of 
OraSffld and Open 111Itor 
Coolant Syrte.  

Control of baiation Lows~ 
In Wsrestr~eted Areas 
Adjacet Wo rahtherspy 
Patienntas 

KIC "i V:,ci Turbine 
Exhaust Cyck Valve Failure.  

FafIlures of Hi Iler Actuators 
upon Gradual Loss of Air 
Pressure 

Water Leaking from Uranium 
Nexafluou'ide Overpacks

81-26, 
Part 3, 
Su. f.b.I

92-23

82-22

82-20

Clarificeitio of Placament 
of Perseonnl 111nItoring 
Devices fe. External 
11diation 

Nein Stoem Isolation Valve 
(NSIV) Leakage 

Failures In Turbine Exhaust 
Lines 

Buildup of Enriched Uranium 
In Effluent Treatment Tanks

Check Valve Problems

9rtL of

7/20/82

7/20/82

7/16/82

6/33/82 

G/M2/2

- ....... up-

Al I-M poei 
reactor facilI Itieof 
holdinr an OL or ;P 

All pokw reactor 
facilites holding 
an OL or CI' 

All urarium and 
plutonium fuell 
fabrication 
liconsees 

All power reactor 
facilities holding 
an OL or CF

C, a C ontructien Permit

82-211

82-27

82-26

82-25

82-24

Issue
Nzinud to 

facli1!les holding 
an 0.4 a. CP 

All injFcal 
institutions 

Al IWM power 
react." facilitio4t 
holding and OL or CP 

AllI po, is reactor 
facilities holding 
an OLor CP 

All MC licensed 
enriched uranium 
fuel fabrication 
pl ants 

All power rvictor 
facilities Vilding 
an OL or CI'
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