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June 7,1972

-

ts (/ feej
eMr. E. J . Bloch 'jjjs< . '

['Acting Director, Directorate of Licensing 6
h,U. S. Atomic Energy Commission * 4/Washington, D. C. 20545

Dear Mr. Bloch:

Ref: Quad-Citics Nuclear Power Station - Unit 2, DPR-30
Appendix A - Section 1.A.4, Section 6.6.B.2 and
Section 6.6.B.3 ,

|

The purpose of this letter is to inform you of the details
regarding the failure of four hanger bolts for the torus suction
header at quad-Cities Unit 2. This incident occurred on May 29,

,

~

1972 at 1: 30 a.m.

Description of Failure

During Phase IV startup testing on Unit 2 at Quad-Cities
Nuclear Power Station with the reactor operating at 28 per cent
thermal power, four torus suction header hanger bolts were found
to have failed. The failure was discovered at 1: 30 a.m. on May 29,

01972. The four respective hangers supported approximately a 90
segment of the suction header. The maximum downward displacement
of the suction header was approximately 6 inches. Shutdown of the
reactor was started immediately; all rods were inserted by 4:00 a.m.
on the 29th.

Immedi ate Actions

Station Maintenance personnel were called in immediately.
A temporary rigging was constructed to support the ring headers at
its displaced position. This rigging prevented any further dis-
placement and prevented further stresses on the structural members.
Visual inspection of the suppression chamber and suction header was
completed indicating no deformation.
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Initial Investiontion

Initial investigation of the four failed hanger bolts revealed
that the bolt guide holes on the torus and header brackets had been
torch cut to arbitrary sizes to allow the bolts to pass through,
rather than cleanly drilled to the size specified on the construction
drawing. Also, it was found that the respective bolt holes in the
hanger strap pieces appeared to have been punched instead of drilled.
The punching left a sharp edge and some holes were enlarged with a
torch to achieve fit up. The torch cut hangers caused stress risers
to develop in-the support bolts. In addition, it was found that fully
threaded bolts had been used, whereas partially threaded bolts should
have been used.

The failed specimens, and the areas subjected to maximum stresses
were visually inspected by; an Edison metalurgist, representatives of
Chicago Bridge & Iron Company, and Sargent & Lundy Engineers. All
inspections found no apparent ycilding of the suppression chamber
shell or of the suction header and its nozzles. Chicago Bridge & Iron
also conducted an analytical stress analysis on the suction header.
Approximate maximum stresses were calculated for the header, nozzles,
and torus shell to nozzle insert plate junction. Chicago Bridge &
Iron's conclusion based on the analytical calculations, visual examin-
ations and the assumed satisfactory results of proposed non-destructive
testing of the welds receiving maximum stress, was that the integrity
of the vessel had not been Jeopardized. The proposed non-destructive
testing performed was liquid penetrant examination of the welds joining
the neck to insert and insert to torus shcIl for suppression chamber
penetrations X-204A and B. The results of these examinations were
satisfactory.

4

Additionally, pieces forming one complete bolt were analyzed by
the Charles C. K awin Company for Sargent & Lundy. The bolts were within
specified chemical and hardness limits. The f ailure mode for the bolts
was confirmed to be shearing. There was no evidence of fatique in the
samples examined.

Reports of the above mentioned analyses are attached hereto.

Interim Fix

As an interim fix for the failed hangers, the corrective action
was to replace all of the original 2-1/2 inch wide by 1/2 inch thick
hanger straps with a 3 inch wide by 1/2 inch thick strap, and replace
all original 3/4 inch cap screws for the hangers with bolts I inch
diameter machine bolts. The original cap screws were ASTM-A-307
specification and the new bolts are A-325. The 1 inch diameter threaded
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Mr. E. J . Bloch. -3- June 7, 1972

bolts now installed are to be replaced with a 1-inch diameter bolt
that has a non-threaded bearing surface. The new bolt hanger holes
were in-line drilled. This fix was approved as adequate by Chicago
Bridge & t ron. This work was completed and reviewed by the Quad-
Cities Station Review Board and the Edison Nuclear Review Board and
approval was authorized to_ return the unit to service. The results
of the investigation and repairs were discussed with AEC Region lil
Compliance representative, Mr. E. Jordan prior to plant startup.
The Unit was returned to service at 4:21 a.m. on J une 4, 1972.

Continued Investications

Continued investigations and tests are planned for the torus
and suction header. General Electric is planning to install approxi-
mately 20 vibration detecting sensors at various locations on-the
suppression chamber and suction header. They propose a series of
tests to monitor containment system vibration and torus movement.
The tests will include simultaneous operation of all electromatic relief
valves, and operation of the various ECCS pumps using the suppression
chamber. During the tests vibration specialists will observe the
performance and interpret the results. The results of.the analysis
performed from the date obtained on this test will be forwarded to
you on a timely basis. These tests are tentatively scheduled for

i the last week of June, 1972, and the test results should be available
I by July 21, 1972.

Based on the results of these investigations, any proposed
modifications of the existing suppression chamber design will be
reviewed and installed as required.

The changes made on Unit 2 are also being done on Unit 1.

Very truly yours,

COMH0tNEALTH EDISON COMPANY

Quad-C i tj'/es Nuplear Power Station

/)}&[[d'/S
f //

,_

F. A. Pd mer
Super t ritendent;

!

FAP: REQ /zm

| attachments: 1. Letter - S & L to General Electric - June 2, 1972
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Subdcct:Quad. Cities Station - Urd1;c 1 and 2 ,

Dem;.al 31 ectr;c Or. pan:i D:r
Co.~ am:calta Enson ConpayI

I

Tout 2ccu2.tc '

I nitg Hender Sup0rt Eolts,
-

4

Mr. P. 7.,cecburt'., 72oject Dmager
Ger.on0. Electr.lc On.pany
f2und 41 tier, liuclxs Pctier Station
P . O . Ecn '291Cordova, Illi:sia 61M2

.

Dear Mr. Loc; burg:

Uc sent the piseen feming one ccaplete bMt froa the hongern on
the Unit 82 tomo rin;; header to Gimrlos C. f. vin Co:Wny fo3*
enalysis. 17e rccyacted t;:at they provida v3 uith the folloitin3:

.

a) Photo.7xt.Th the opealscna
E .

i U) Choch ?.:, dnacc

' c) Deteminc chenistry.

d) Show cold uorX of shcaring on one sm:ple by
obtai.mm;; a photemicrocrcph perpendicular to

| the frh0tura surfsco,
i

~I ca cnclosing threc (3) cepien of the reprt received fromi

j. Charles C. Kr.w;n Ocnpany. T2de rcport containa all of the informa-
tion which we rar/co;;;cd.'

were detcrained to be nupplied to /ST Sit-307 Specificc-Tha bolt.:
tion titled " Lou Cproon S ;ccl Enterrially and Interna't.ly '2hreaded,

| Standard Fut.crd ro".!
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. Mr. R. Leer?..mr; i' 3 ' June 2 '1972,

General 31e:Wie Conpany 1 Page T,co'. .
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/.ST .di-So? ns:datsc regircned;s for Orade ?. bolta are 121 to
207 Brinell or 69 to 93 30:::3:#11 L . t.11 cegmenta of the bolta -
tected fa.U W..;,'R.r. thers yany3s. 2he higher hardncan of tho
head nection .t.a bclm,md to ren' tit from the nethod of nennfacture,
nanel?.<, cohl he:41;'.g. Q.3@A .i'a clco han n Grade A bolt which~ has no :=1;/.v. .3:,ed:naa l'. :it specified and the sanc nina::u:1
lirits.';

Chcaistr7 mRuincd for .T:sde S bolts to /,CE!-A-307 in phosphorona
0.04 cr.3 sulfur G,03 rer-i.mn par scnt. Tha check analysis indi-
cated all tir.,a :;ngtenta tested a.m within tha allounble linits.

The phof:cnicr 5rsphs tr.t:n perpmi.'.e.:lar to the fracture surface
illustre.to ec;n m:t and ::.atal f2r,tr in the chcar crea. There is
no eviGsucc cl Zr.t.<.g;ne :b the 03;;;ica ennained.

Yolep; vary truly,
-

, , - p

G: ih:./${t/G/LL&!W, v
..

n' ^

ac :
G. C wahlran
2Lochtcical ?rc; ject Encincer ,.

GUK/ae.g
"In Tr.'.pli.catc
um. u., , ~. ,u. .- I-. o. -

.

00:. 21. 2. Ped."uc.
I(lvf0' cne. f.
lu/o enc.'r

E . R., Uca r er - '

S,. 44 Zych- [14/O cf.:c.). ,
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