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/ Ms. Jane Lee d*

183 Valley Road /'

f Etters, Pennsylvania 17319 ' '
,

'[Dear Ms. Lee: .

Your letter of September 1,1982, to Commissioner Gilinsky has been -
.

referred to me for response. You raised five' questions pertaining to
,

the corrosion problems in the TMI-1 steam generators. All of the
cplicerns raised in your letter are being reviewed by the_sa "f as part
'of ourWtf evaltlation prior to approval of restart for ? L-1. We
. anticipate that our review will be completed during January, 1983. Q L --

Because we have not completed our full evaluation of the corrosion
problem at TMI-', we cannot at this time fully respond to each of 4 <

.'your concerns. However, sufficient preliminary data are available
to provide some information in relation to each of your concerns. ',

Questions No. 1 and No. 3 M
. ,.

The concerns raised by these two questions relate to once through 'h
'

jp/ steam generator (OTSG) tubing sensitization and GPUN's determin " n
po that sodium thiosulfate _ji_the_most orobable causaHua age.nt'. O.sffk

M .d (t! have reviewed GPUN's informatio'n in detail' andkhelievi that. a MM
-

.

c

j# pd 6 riponderande of information indicates that sodium thiosulfate is d. f'go
~ the causati~ve agent for the OTSG corrosion. This determination is- g

based on evidence which shows a pathway for the sodium thiosulfate .7,

to enter the reactor coolant system and the presence of sodi_um ' /c
thiosju ters, at sufficient co_DCeata.tions to
have(ca$q in the pathwayy;dditionally, laboratory tests have

~
.'used the corrosion. A

-

de~monstrated that the concentration of sulfur as sodium thiosuMate,MYg.

n$['' found in the reactor coolant, was sufficient'to have caused the
corrosion. None of the other ooteiith M ifur~ces for sulfur would M

T to have provided suf ficient concentrations of sulfur or the necessary v

duced sulfur chemical f r s to cause the observed cYrosion.?
P

r h d t k sau t y n A tI y ewa w jawMut . PA77 3
The word " sensitization", which you questioned, is a metallurgical 5-
term used lo describe the microstructural characteristics of the .if -
0TSG tube material. Specif1ratly, for tne uT5u tunes wnicn are 1-
maniiractTrtFd from-INCONEL-600, sensitized microstructure refers to -

the preferential carbide. precipitation along grain boundaries and the ?i

presence 6fdower chromium co'litent region, with respect to the bulk
chromiumconteB.pdjacent~tothegrainboundariesinthetubingalloy. g,

~
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! _During the manufacturing and fabricat_ ion process, ermal mechanica

ef. distribution of chromium atoms along and adjacent to tne crainfects can lead to tTie precipitation of chromium cahide. Land W t/M g#7
re r

boundaries which, in turn, change the mechanical strenath and the
corrosion resistance of the tubina. By controlling the heat treatment "
Eonditions, it is possible to control the shape, amount, and die,tribution
of carbides along grain boundaries, and the degree of chromium depletion -
in surrounding areas. In this manner, it is possible to improve resistance
to specific types of corrosion. Conversely, a material structure which
is controlled by heat treatment to improve resistance to some specific
types of corrosion, can be more susceptible to other types of corrosion. J1
When selecting a material for a specific application,_the grain aWstructure, carbide morphology and distribution, and arain boundary t

Fegion cnromium content are controlled to provide resistance to the G!
tppesofcorrosionwhicharetypicallyanticipatedundertheintended
service conditions. The sensitized tubing used at IMI-1 was selected
to provi'de good strength and other mechanical properties, and resis-
tance to the typical forms of corrosion that would be anticipated in
a nuclear steam generator. dhe sodium thiosulf ate which was introduced ''

into the reactor coolant is not a tvoical enmdgnt in nuclear steam i<
generators. Therefore, the tubing ~did not-11a've a higTivgree-nf %g '

resistance to corrosion by a reduced sulfur species. j-g ,.

.

The proposed repairs for TMI-1 OTSG's do not include any changes "

tubing heat treatment or grain boundary structu Instead, the focus
is on removing the corrodent and ensuring that it dannot be reintro-
duced to the reactor coolant system.

The chloride which was found during examination'of the tubing is k
IfEN

r
normally present in trace quantities in water and is typically found %.during any corrosion examination. The chloride reported in the TMI-1

. 4[,steam generator status report, in our opinion, was no a causative agent
i"n the corrosion process.

_ gQ g ?
Question No. 2 p'.

.y

This question relates to the presence and potential effect of sodium
thiosulfate on other system materials (reactor internals). A thorough

,

,

examination of the reactor internals was conducted including removal
and destructive examination of some components. These examinations were
witnessed by NRC personnel and our consultants. No evidence of sulfur-
induced corrosion was found. 9 f-A y . 47/aa M0 /d ato N/Ah (&i L Ecv1 -- s's ft

ulfur has beerf detected in the protective oxi e layer on most system
surfaces. GPUN is conducting an extensive program to determine if the/ concentrations of sulfur which have been found can cause further/ corrosion. If a signittc.nt potential for future corrosion exists,a/[gffb,[ the sulfur will be removed prior to restart. The_ttaf f and our con-
sultants are following these programs ETisely.
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:
h .- The most pr_ob_able_cxplanation of why corrosion was found on the steam .

9.' gene'rator tubes and not other system materials is that' the tubes were d fL
~

h under tension. The degree of tension in the steam generator tubes { 4 vf tr6 was sufficient to fracture their protective oxide film and permit .-'.

I the sulfur to attack the base metal. This concern will be addressed .

in detail in our safety evaluation.
'

Question No. 4 .

The concern you expressed in the question relates to the potential for ~

a "Ginna Type" tube rupture due to tube pullout potential in the tubesheet
and pressurized thermal shock. The 50 F temperature difference between ,

the tube sheet and tubing within the tubesheet is very conservative. (cUnder all normal plant operations this difference is only a few degrees. mf
7 Fortheworstcasegostulatedaccident(mainsteamlinebreak),amaximum

"

of approximately 30 F can be predicted. Therefore, testing at a 50*F '

.g{
-

temperature differential is conservative. Additionally, GPUN will not

f
@} f

<
'

expand the bottom two inches of tubing within the tubesheet which provides
Y "an additional physical tubing restraint in the event of further corrosion.

,

-

h(
.

Pressurized thermal shock is being reviewed by the staff as Generic .

N \ Issue A-49. We are currently scheduled to have A-49 resolved by y
'

QO T ' late 1983. _ Preliminary information indicates that the potential for W

[kE .
significant thermal shock due to a steam oenerator tube ruoture is- ;J

jmall'.~U[>pE AL A)/4CM c( N ciWp1/o A)$ j
Y Question No. 5 y

This questions the suitd ility and reliability of the kinetic expansion |}

repair pr! cess. An extensive amount of testing is being conducted by /
GPUN to q.alify the proposed repair process for returning the steam :1*.
generators to service. In addition to monitoring this testing, the NRC .

is slaving independent testing of the repair process conducted by our y

contractors. Preliminary information indicates that kinetic expansion '

is the best re6afr methodi Tccelerated life cycle testing of mockups ~ ,

f 'in 'theTaFor~atory nas shown no probTems in' niFetirig 1.e~chriical spici-ficatio.nslor~steamJen6fator tube leJ1(age for up t3 a five yeEr period 5 f/
These tests are continuing and will provide life cycle data for a h.< g 4

~

pl Aq.t / period of_35_ year 3

(V We appreciate your interest and wish to assure you that we are

M[ thoroughly evaluating the corrosion problem which has occurred at If
a

jg TMI-1. We will require whatever steps are necessary to protect the t

/F health and safety of the public.

[hf
/- Sincerel .

|
Harold R. Denton, Director
Office of Nuclear Reactor Regulation

.
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Ms. Jane Lee ,r, 7, 9
183 Valley Road 'p .f
Etters, Pennsylvania 17319 ;, ;fy

+ : g e,_

f h.?.;4??'

Dear Ms. Lee:
.>

I am receipt of your letter received July 27, 1982, requesting detailed , idh
information regarding steam generator corrosion under a variety of condi- " jy#

tions. A complete response to the many points raised in your letter fi q J
could involve considerable effort. Although we operate the Nuclear Safety y k-
Information Center for the '; clear Regulatory Commission, our services ji
are available at no cost only to NRC personnel and their direct subcon-
tractors. While the NRC has asked us to implement a cost recovery service |i ,

so that we might respond to inquiries such as yours.(assuming that you y '

were willing to pay the cost), that arrangement has not yet received 00E , . , , ,

approval (required since ORNL is a DOE Laboratory). However, in order sa
that your request not be entirely in vain, I am enclosing a copy of .h
NUCLEAR SAFETY 22(5) which contains an annual report on steam generator ?
tube performance. (Subscription information is on the back cover.) J ;.

y,

Sincerely yours, '.

&
. B. Cottrell, Director d -u; ' '

| Nuclear Operations Analysis Center ;-
'

WBC:ap ;
,I

Enclosure: As noted . .ft -
r . 3
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LANCASTER (AP) - A mild the eres this year. An earher tremor
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,

St:ta pouce said they had wee loader. It wee reelly shaking It u'
, roostved me reports of damage scene was weird. We didn't have anybody *

24 hours after thw treinor, call la reporta of dasmade, though/*
,

Dr. Paul Michoto of the MtW amid Cessnee Kepchar, a dispatcher et
vtib Stata Couego earth sciences de- the state pouce station in Leacaster. .'
pctament said the opteenter of the Thepgnitude of Friday's ' I,.

trounor apparsetty was in the Fur. quake Was 3.l. eted Dr. Chuck ,f,

seco Hilas stee M earthern Iameaa. I mata.a= at Ptaaeytvania State *
.

ter Causty, ehuut 15 miles north of Univeretty's department of geusd. _
I5
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s. emees.
Kathy Barnett of I ameamyr. The Richter scale is a gauge of
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In documents brou ht to the attention of the t

'axton tierald, which were dated April 10, ,<-

' ' p
Midd....which were obtained quite by accident by aletown resident. we print below the photogra-d'979

phic reproduction of the proofthat I building and *. E'
only I building at TMI is earthquake and tor- ,. ;,*

_

nado proof! 7 - Q|.
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Sabotage: Achilles ;
4 heelof nuclearplants

s By TERRY ATLAS your (expletive deleted) security is so good ... try to find ; ,

Cheno Tnbue the bomb."*
,.

'

There was no bomb, and the investigation that -
follow ed at the Wiseasset, Me., reactor never developed "

L ast month, an alert worker at the Maine YankeeP nuclear power plant noticed metal shavings on a "to the point where we could prosecute anybody," -D motor that provides cooling water to the radioac. Vigue said.
t tive core. Critics callinside sabotage the Achilles heel of nuclest *

,

)- A closer look revealed that some of the small metallie Power and warn that a malicious act by one individual !
, ,

''

chips had been dropped inside the oil reservoir that has the potential to cause tremendous damage.
p lubricates the motor s bearings. If the motor had been Since 1978 the NRC has documented 27 cases cf k

opertting, metal shards would have caused substantial V.andalism at the nation's 150 nuclear plants in opera-
damage to the motor and perhaps triggered the auto. tion or under construction. And there have been other
matic sholdown of the nuclear reactor. (The reactor was mysterious incidents that could have been the work of
being refueled at the time of the discovery.) insiders, although their cause was never identified. >

^
The apparently deliberate effort to sabotage a piece . " Surely, you can have sabotage or vandalism in other.

of equipment in the normally secured reactor contain. mdustries, but not with the same potentia! impact to the
ment building "is viewed as a serious matter," said public health and safety," said Richard A. Udell, -
Maine Yankee spokesman Donald Vigue. nuclear research director for the House Interior Sub-'

The threat of inside sabotage has lurked for years in committee on Os ersight and investigation.
the background of discussions on r.uclear power plant And the NRC's outside Advisory Committee on.

safety. Safety studies generally have not included sabo. Reactor Safeguards has urged the commission to budget,

tage ln their statistical ttsk analysis. more money to study plant designs to make sabo e
"The problem is they don't really know how likely it m. ore difficult. "We want to make sure that one gay

*

) '. is," said Steven Sholly of the Union of Concerned himself can't do a core melt," said committee chairmaa
'

Scientists in Washington. "And no one wants to Paul Shewmon, a professor at Ohio State University.,

estimate how likely it is." A. Daud Rossin, director of the industry. sponsored 4
'

But records on file with the Nuclear Regulatory Nuclear Safety Analysis Center in Palo Alto, Calif ,.

Commission in Washington document instances in said emtmg security safeFuards are more than adequate L.)".,-
. which vandalism, tampering and sabotage apparently to ensuic public health and safety.

.

*
.

p have been done by employees despite strict security "It is obviously a concern and not to be taken
% measures, which include background checks, psycho. lightly," said Rossin, formerly dircctor of research.at - %g

,

E logical evaluations and in-plant measures such as locked Commonwealth Edison and a participah in a classified ),
[, . doors, detectors and security guards. NRC study of reactor security. "But it is extremely: #

9/ "We are aware that these things have occurred, not difficult for an insider to create by some kind of

k @Lg frequently but often enough so the question isn't sabotage an incident that would affect the health and
academic," said Larry Soth, supervisor of Station safety ot the public."

, ya v Support Senices at Commonw ealth Edison Co. Commonwealth Edison's Soth, who spent several-

'

in the case of Maine Yankee, at least 100 company ' superintendent at the Chicago utility'sI'* " '' '
Zion reactor,'"said he ranks the likelihood of inside

,
.

' employees and outside contractors had access to the. .

reactor containment building during refueling, far more sabotage well below the other risks associated with plant.'-

#
than when the plant is operating. So far, though, perati n, such as equipment failure and human error.

!, ,
-

investigations by the company and the Nuclear Regu'ta- nW m r re in>tances has an mdividual been identi- -

f. g
tory Commission have failed to identify a culprit. fied and prosecuted. Three years ago two opeir or (* r

tramees at \ rgmia Electric and Power Co. s Surry ij f"There's not a lot at this point," Vigue said. !
*

. nuclear plant m Grasel Neck, Va., were convicted of a v *

The m.cident uas the second there in 18 months, felon) for pouring a cotrosive chemical on nuclear fuel M'3 I
-

.

although company officials say the two are beliesed to rods. gbe urrrelated. In July,1981, officials found a message The Nuclear Regulatory Commission has received,

sprayed on the floor of the spent fuel area that said. numerous studies on the matter, some of which are ,%o
" Bomb will go off July 31, 1981." The company told classified because they examine nuclear plant vulnera- Nthe NRC that a note found nearby resi "So you think bility. * ~, N .

-

~
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PHYSICAL EVIDENCE 4p',

eH
-

g-

4; '

The subject of releaces of Todinc-131 into the environment as a :-
'

result of the accident at Three Mile Island is one .<hich has
'

.

caused much debate in the precs and zoong the various investiga- : j?

tory committees. Due to the unique nature of our own investiga- ?

tion, we were able to obtain nuwrous documents to support our 'K,
findings. . .documen ts which were not released to other investiga- '?
tions. 4;

y.

It is our finding Laced on our personal knowlege surrounding the MI
initial recovery operation rt TMI Unit II in the particular area of f

I release monitoring, that Io d i ne-131 in amounts exceeding the nor- J.a

3f@Mmal li .its for such releases did in fact occur as a result of the ;
accident. . . afh,

- :n.

. )r i,
;

! e l' n
i

_

| Please note the NRC Preliminary Noti fication document dated March W
29, 1979, (PHo-79-67A ): @,

3

,.g ;

-8
"

g" A1.dgrne _ Iod i.n e.. l evst s of un to 1 x 10 mci /mli j

i
have been detected ~in Middletovn, T enn syl van i a, : vp,

UEIcE 'i s 30 r th d f ~thi si ti. " ' ~ I*fs.I'
~ *

.

d e ip.;

L|: ~.~ #g.[!

pf
NOTE: The level o f ai rbm ne Iod ine quot|;here is 100 ti_mes -

the normal in-p3 r.nt Iod ine limi t s. ,f : ,Q
.h>s.:<

..c:s I
l %* 1'! k

A .',7 j ,

: , T'
.

4The releases of lod ine-131 were entoing and steadily increasing' r ' 'd
throughou t the month o f April, 1979. Wr'

( i'@y
$$

This finding is specifically referred to in the inter-office memo i

' . t.circulated among top-level management personnel at TMI dated April:
Me16, 1979. s-

s.~
V,t

)Q*{i
The memo is written and signed by a sub-contracted Health Physics -

i

expert. It is signed in concurrance by the Met-Ed Supervisor of ,
QRad iation Protec tion and Chemi s try, a 1% t-Ed vice-president, and. -

others. It states: ffg
g

.. w.
i

" 1. - Lue to the recent incrence in Io d in e- 131 Source Y
6.j'tRelease Term, ' believe that we should reduce our em-

ergency monitoring teams from 4 to no less than 2 -

Essentially one on-site and one off-site.
-

n;..

2. We need one site boundary and one closest reside ~nce '.

(Iodine-131) charcoal air sample taken each hour in the ti
"

center of the downwind plume. This data is necessary ,,

Isq

t

- . . . - - - -. -- . - - - - - - - . . . - . - .
--
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;
.v. ; t r.s . syto prove that we are not causing significant off-site s. .jf.p{d

g g,. >c ,,exposure. ...,

.'.,: .i,
,

'

.au .
The definition of the Source Term mentioned in the memo. d47.

botE:can be found in the cur.ary of the sublic Health and Safety .g.'

d
Tack Force report to the Ee:aeny Corn niscion, page 6: jj.

,

.

,;b+y
:., -c

.t 4

4

"Thi s to tal rel ease o f r'.d ioa c ti vi ty,_.kncvn as the . v. '%
'

9 73 ;}}.?

p; Sjui'c'e _ Term , was one way to de; ermine the radiation
-

doces to the enti re population. " f. , j..

.;3,

;m; .

5 This particular memo obviously shows that, a) there was Iodine 'Y.[
f being released, and b) the ur.ount of Iodine teing released was gp:,s

'i5'htt.increasing. 40i

'

the memo becomes even more interesting. The.
.gN

.s
3 Eeyond the obvious, ireduction in monitoring teams, and the necessity to " prove" no ,

'* are actions to be taken due_to th_e_recent in , ;, y

[[|
off-site exposure, A5crease in Iodine-131 r el e ase . > h::
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. .., ' ye t' 3 7 h.:7.2
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-
.
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, . li i1 m t 't ' L'.

?{
") 0 : I! . C A'">14 1

r1:0::: !!. I. . I48HS .. .,

. 1 i' El.11:1::dy si.qti!:NrC or !.VENTT
- "'(.

'Ij!I 7 ACC il)).I;T 01' 11 AMCH 73._ } '3 7",

. "

'

I: . e n t r. panning the first appr oxica tely .
At t atle d i s a l't elimina r y r,ertuence of
twenty hoorn fellerin", the 'RII -2 a cc i <b o t ubich was initiated at 4:00 a.ta. on

y'
P

Itarch 23, 1979.

ref erence clo-k uas est ablinhed with t~nc timerer t.hi s c hi o r.o l n i; o f . v. n t s , a The t itre of each event in ,

of the turbine trip, O/.00: 37, def i ned ces t irm rero.
,"
'

ntnotes and seconds relative to ,

the sequence is ;;i can an t he nu:.mer of hours, tice using a 24-hour clock. For L'frec 1f olloued in pa renthe<.i n by ti.e
on l' arch 78 uoold be wri t ten "9:52:06 (1352:43)."

0.'. 0 0 : 3 7 ,

c: mp! c , 3:52:43 p.m. of data for each t. vent, the tines.
De,v ndin~, upon t h e mcuracy of the :.our ce
iipr. var alone or wi n the nota t ion "approxiwa te."

ff r on various f r.f or:aa t ion and data sources,. quence har. hen reconst ruct ed
it <_1 c3ir; cont rol roen legs, strip char t recordern, alarn printouts and

('Frw . ,

recc t ir,:e ter pri nt er:s . Please n,re, h x.. .' v e r , that the alarn printer was out .I
(U

ef s enice fron 01:13:27 (0:>J3:59) to 02:47:31 (Ofd3:03) and during the course '

r unni n, u 11 beh i .1 the veti.'l time o f c'ecitc . Efforts to
of the rec 4 dent .eu
am ot a te t. S r tin er.> i ur y .in.! to d > . e l o ,- 3,r .'ph ; o f varion; p l a n t. patarcters as '<N,

a f 2.te: ion af tim m re undet :a;. . Th i '. o!dit * cual inior riat ion will be ptovidcil E,
ar. n..?n af, i t 'i . ' .- ' i l ;.1,1 e snel ur uill'l.cep you inforned of our progress. |*

' '

G g2' f. -)y y
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D ? t a it. ! d uc t f o r e n .i ".a n.. t .. -.e n t- '
.

h. > 7 illa ;.

I.. Ihtdin- M ,

G. F.u n '.. r 0
J . Ir g.ci

,

C. P. O 1 e r

.

.

. .g

.''
, ,,g,,,. .t ,. gi,GPU L. ', : - ( . n*. ...; .. ,a- .,is<, , ,, ,

M
, ,-

'
. . , ,

- - - - - _ __



,._n_-_-___ d--=.,>
.

8 ,. ' >n
i ., ,w

p'" 1/

>. / d- '
\ /

/'' e n w :.onaif.,m: -mk. ~ ~ . =-

_ - ~. .. .- ~ ~ ~ - - - - ~ ~
| :8';,

. , -

'

. . . . .. _

-
-.- .lurch 24, l'J79 R

$y.
' '

4 CF E'HHT C?.INUSUAL CCCURP.EtiCE--P!l0-70-67A
P..it!HI:C.?.Y NOTIFICATiU. k'

tice 01 event of
p r.. .l i..,ina ry no ti -f i c 2 :i c.o tan:.t i e.n'.e,s E. ARLY no- the interrution :. A :
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e .a n du. s a : e ty o r n ua e i c i n:2 res. .t_. _s__i.c.a r r i c ence.
.

_ _ - _t.h o.u t_ _s e,r i f i c a t o n o. .,.-----r eveh:atio.n._,
M. 2 ,

-

. -
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'

i
-
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Thr-e Hile Island Unit 2 '/ A.

liiddlet:<:, Pennsylve.nia (0150-3?0) . ,/
.

facility:
.

. .a**-
.

'

' liL'CLE;.R I.'tCIT4T M Tu.?.EE MILE ISLAtiD - U LIT 2
.

,pi
.

..-
;},:.jSubj 'ct: .

.

This supplarents FNC-7?-57 dated March 28, 1979. 9
,, ,_

'
-

en ";rch 23,1979, 'he plant was hainq slowly cooled
y'.*

,

A.; of 3-20 p.2 System (RC57 pressure at /:20 psi, using nor;r.al
.

p. n with Rector COS n: m:> bnbhh h s been collansed in the A (p
-

le shwn and a'<eup i I:%' ct 1 a. nit 5.cm natural circuT5 tion tool Inn has
setns.

.

4 3nr. -t c. Ceci an: '. c;?r:ssu. izer level has been decreased to the high
'

-

The 77 y-

En est cM is.-d.-
r:me;e 0; '/ 3.2 e' #-dice i:n, ar. i sc e hHtters are in operation.setbadary p;an: us heir:g alig. red to L' raw a vetuun in the inain cond0nser. ' A' . ' h

'

*

-

The facility plans to i k, '..t

ir.nd u ;e the A S w- Ser.erator for hc A removal ."ntil the Pecay I! eat Rcrcval Systen
cc.tinue a s h '.I' T-} C 391 dn -% S sh.

- can he pia:ed ir, r?:ratic' et 39 F-i RCS pre.,sure, 3500F RCS temperature.,jf pp
-

,

in 15-18 heyrs _
.

p..

y.
E. cir= 2ppraxi ately b nile widt- and reading generally ' @4. . '7, .

,,

The AR:!'s helicopter isAs of 3:30 p.1. ,
I mr/hr ,.35 .:virc ts :he north of N plent.

13irborne iodina levss ?.6 i

t..1-a und ta : ed .:. th" T ength of i% plum.uti/ ai hav ben de etted in liiddletown, Pennsy.vania,
'' -*

M i c n i s t ec a u n: r .;i o r I.ne s i 2:.
.

k ,1or nu to i x 12-a 4... ,

'

Tr.e Correnweal ta os rennsylvar.ia is Laing ,a- . .

_l' dia ir,terest is centi :uing.
. .

-(.-

bpt infor e<i b9 plar.t eerseccel-
.

C 3 .;t 2 ct;
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IE BULLETIN NO. 82-03: STRESS CORROSION CRACKING IN THICK-WALL, -

LARGE-DIAMETER, STAINLESS STEEL, RECIRCULATION .F
SYSTEM PIPING AT BWR PLANTS yi;

$
Description of Circumstances: O' v- s;

( f .'

During a primary system hydrotest in March 1982 at Nine Mile Point Unit 1
| (NMP-1), leakage was visually detected at two of the ten furn'ce-sensitized, '

a '

recirculation system safe-ends. Further visual inspection revealed three [,

pinhole indications and a single -inch-long axial indication, all of which U
were located in the heat-affected zone of the welds where the safe end joined ki

the pipe. About nine months before the leak, these safe-ends were ultrasonic- *E
ally (UT) inspected; at that tire, the inspection did not disclose any report- N'

able indications. Subsequent to the leak, the UT procedure was modified;'UT M
,

q,

examination of the two affected safe-ends and one other safe-end confirmed the @
presence of indications of intermittent cracking around the pipe's inside - ,g
diameter (ID). Additional examinations revealed cracking in heat affected f
zones of recirculation pump discharge welds. Oye penetrant examination con- 41
firmed these crack indications. The UT examinations were extended to other fg
welds in the five loops of the recirculation system. The results of these .,JL
examinations disclosed ID cracking in a large number of the welds examined. ,I

A e . c;
s-

lwo boat samples removed from the area of the through-wall cracks in one Q,

safe-end were sent for evaluation -- one to General Electric Co. and the other M
l to Bat,telle Laboratories. In addition, a boat eample from the crack region Y
| of the elbow weld was evaluated by Sylvester Associates, consultants to the | ff

licensee. The results of these metallurgical evaluations concluded that the 'M
degradation resulted from intergranular stress corrosion cracking (IGSCC) in 'NA
the sensitized region of the weld's heat affected zones. ,%

W
Based on the fact that NMP-1 has furnace-sensitized safe-ends, the licensee Q4
decided to replace all 10 recirculation system safe-ends without further M
investigation beyond that described above. Based on recirculation system ' ,-

findings, the licensee decided to also replace all recirculation system piping gj
while the facility was shut down for safe-end replacement. *h

.[&On September 16, 1982, a meeting was held between General Electric, BWR

~ /@
licensees, and NRC staff to review past IGSCC experiences and the general
implications of NMP-1 IGSCC degradatinn in main recirculation piping welds.
The staff had the benefit nf the metallurgical evaluation of the NMP-1 event -

and an update of the general IGSCC experiences relative to all operating BWR .M.
plants, j?|A

t'

On September 27, 1982, a meeting was held between BWR licensees and the NRC i
staff to discuss the extent and results of examining welds in the recirculation =.

system for all BWR licensees with plants currently in or scheduled to be in a y

refueling mode or extended outage through January 31, 1983. As a result of g
this meeting, the NRC staff has determined that additional information is f
needed to assess the effectiveness of the UT methods employed or planned to be diused and to determine whether such piping should be designated " service- ;
sensitive" in accordance with NUREG-0313, Rev. 1, issued by NRC letter dated ;1

__
February 26, 1981.

$ma t.er/9 c J y
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UNITED STATES
NUCLEAR REGULATORY COMMISSION Q

OFFICE OF INSPECTION AND ENFORCEMENT
-

*

WASHINGTON, D.C. 20555
'i

December 3, 1982 '7
.

@-

IE BULLETIN NO. 82-04: DEFICIENCIES IN PRIMARY CONTAINMENT ELECTRICAL
'

PENETRATION ASSEMBLIES 2.

.p
R'

Description of Circumstances:

Several deficiencies in containment electrical penetrations supplied by Buder
Ramo, have been identified. A summary of these deficiencier. is provided below:

;.

1. On January 15, 1979, Consumer Power Company submitted 10 CFR 50.55(e) ]
report No. 78-12 for the Midland nuclear facility identifying deficiencies j

associated with #10 AWG and smaller wire terminations located in the 4
inboard terminal boxes of Bunker Ramo penetration assemblies. The defi- /
ciencies identified included improper lug crimps, incorrect lug types, and g

loose connections on terminal blocks. These deficiencies were attributed, :!
in part, to an inexperienced employee at Bunker Ramo. ,?'

2. On March 26, 1980, Union Electric Company submitted 10 CFR 50.55(e) report
' 'O

No. 80-03 for the C6Haway nuclear facility identifying deficiencies d-

associated with electrical penetration assemblies supplied by Bunker Reno. i,

The deficiencies included improperly crimped lugs and improperly identi- 4
'

-

fied penetration cables. During hand pull tests, at least 38 wires sepa ' ,q
rated from their lugs. It was reported that this deficiency resu! led w% n ; ,'Bunker Ramo overcrimped and undercrimped lugs.

<-:
o

3. On June 12, 1980, the NRC was informed by Standardized Nuclear Unit Power a
Plant Systems (SNUPPS) that additional inspections at the Wolf Creek b
nuclear facility identified further concerns regarding the quality and 'i
integrity of Bunker Ramo electrical penetration terminations. Defi- ly

1ciencies identified at the Wolf Creek facility included improperly crimped ,

lugs and incorrectly sized lugs. :{
:

4. On October 2, 1980, Commonwealth Edison submitted % C.'R 50.55(e) report .
g

No. 80-02 for the LaSalle County Station Unit 2 facility identifying i
cracked or missing insulation (exposing bare copper) on small-diameter y
conductors as they enter / exit the epoxy module portion of the Bunker Ramo i
electrical penetrations. The report stated, in part, "The cracking was ;

determined to have resulted from stress points in the insulation created 7

by a mechanical bond between the potting compound (used to form the

]';over mold portion of the module) and the insulation. Movement of the
conductors entering or exiting the modules produced cracks along the
stress points."

-- 2kI?{*f}f{
.
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5. On March 31, 1982, the NRC was advised through a 10 CFR 21 report that :i[ q
deficiencies have been identified in Bunker Ramo electrical penetrations: 145

'' A..

installed at the Midland nuclear facility. The deficiencies involve #2, D$#6, #8, #10, #14, and #16 AWG splices and cracks in the insulation of some "Mconductors as they emerge from certain types of modules. The deficiencies ./ 6 )
were reported to have occurred when site personnel moved cables to inspect- 'dfor rodent damage.

" D @%
-

6.
On April 8, 1982, Consumers Power Company submitted 10 CFR 50.55(e) report . 8;9No. 82-02 for the Midland nuclear facility identifying deficiencies in .MBunker Ramo electrical penetrations. The identified deficiencies included., .@j

,

cracks in conductor insulation at the conductor-module interface (result- ' C en
ing in some exposure of the module copper conductors) and inadequately ..' . Ycrimped butt splices (resulting in several #2 AWG butt spl' ices being

These deficiencies were observed in installed electrical -%)
Wpulled apart).

penetrations. In addition, similar deficiencies were observed in crated-
.

Aelectrical penetrations and spare module assemblies stared in warehouse fj%facilities. The cracked insulation was reported to have probably been 'O 7'caused by a chemical / mechanical reaction between the module materials, 'Nmechanical stresses resulting from the module design, an_d a lack of
explic~it handling / packing instructions reflecting the fragility of the > [PM .

jp'electrical penetrations / modules. The inadequately crimped butt splices '7.Q
were reportedly caused by a breakdown in the fabrication / design of the 7 ,- Q(.,?;module assemblies.

.g ?
i. L; f,

The above deficiencies have all been identified on Bunker Ramo electrical i(.gpenetrations utilizing a hard epoxy module design. In addition to the above. 7,. .'gconstruction sites, Bunker Ramo has identified the Comanche Peak, Byron and
Braidwood sites as using this design. These deficiencies could result in

.
:

failures of Class 1E equipment essential to the safe operation and shutdown of H N)jijI)
;;nuclear facilities. The potential failures which could occur include electri- - ikcal short-circuits, localized circuit overheating, adjacent circuit cross-talk, f,(and circuit discontinuities.
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IE INFORMATION NOTICE NO. 82-26: RCIC AND HPCI TURBINE EXHAUST CHECK '% j;
j VALVE FAILURES q r.$
: * . y e;

o Addressees: 4 2

All boiling water nuclear power reactor facilities holding an operating license ~ "MS|j$
.f

,

?{ ; Eor construction permit. - 7;

| AV'

Purpose: 4: . w .x'-

% w;; t

This information notice is provided as an early notification of a potential'ly$[ h
significant problem pertaining to reactor. core isolation cooling (RCIC).and' MP i
high pressure coolant injection (HPCI) turbine exhaust check valve failures.rgff . .
It is expected that recipients will review the information for applicability'te g ajtheir. facilities. No specific action or response is. required at this time.:f.,;mi9w

Description of Circumstances: . m y'? '
a

' ' .

A number of RCIC turbine exhaust check valve failures that have occurred
the past 20 months are outlined below. W ' '

1. On December 10, 1980, Carolina Power and Light Company reported (LER? a
80-101/03L)aRCICsystemturbinetripatBrunswickSteamElectricPlant;iff,e, g'

Unit 2, while conducting a RCIC system test. The turbine tripped on'hi y
'

turbine exhaust pressure due to the turbine exhaust swing check'valw '^f( . ao
.

failing in the closed position. Inspection revealed the check valve ^dt ''' ,
stem had broken off where it connects to the valve hinge assembly. This', 'JQ ;
allowed the disc to fall into the discharge part of the valve and isolat4!;p g s

{M.S g$
flow. An examination of the check valve disc and hinge assembly indicatad e
the disc had been rotating inside of the hinge bore area and caused

valve disc had been striking the upper part of the valve body while in tlis' d
{

excessive wear of both components. H addit' ion, indications that the AQ
.

open position were noted. To return the check valve to normal operabili i
|t the valve seat was lapped, the valve disc replaced, and the valve was jd I
J tes %d satisfactorily. QM .y ph' '

79-074/03L) at Brunsw1ckf.[ b.5 f.This LER also referred to a similar failure (LER
iThis time, disassembly of the RCIC steam <MJi.'j Steam Electrte Plant, Unit 1.

,

exht.ust check valve shcwed that the stud and nut on the back of the dise d 3
hadbrokenandthedischadseparatedfromthehingeandhadlodgedin.tk'U.: 9i

| . valve inlet. A new valve was ordered and installed upon arrival. The t O 3,

valve failure prevented the RCIC turbine, which had been used intermitten$1 k /
throucjhout the day for vessel level control, from starting following a 3.hj

l reactor scram. . c. q,

W W|(
,

;.s.
\
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Pennsylvania Power and Light Company reported (ERs k^ ik .
j

{ 2. On May 29, 1981, ai
~

100450/100508) the failure of the RCIC turbine exhaust swing check valve
N

at Susquehanna Steam Electric Station, Unit 1, while conducting a RCIC ' TQ.'<
,

The stud (integrally cast with the disc) which attached the- 1.l+ x'
! system test. In a subsequent report on February 5, WS

'

disc to the valve hinge broke off.
1982, they indicated that turbine exhaust steam flow conditions experienced M I' 2

during testing caused the valve disc to cycle violently open and close'. '%;w3
.

Since the check valve was sized for full flow, operational testing of.ttm.'|

f >1
"

As a result, -

system at low flow caused the disc function to be erratic. Ethe end of the disc stud gradually wore a hole,in the valve bonnet
-

This additional travel allowed the disc. j % '$h .,
4

(cover) which served as the stop.,i The. jedge to impact against the valve body due to a lack of clearance.loads and stresses experienced by the disc resulted in a-disc. stud fractats b,; ~

A second dlsc, taken from Unit 2,:wes d f
This disc also failed at WN 'j The failure was a brittle f racture.

f
put in service to replace the fractured disc. Therefore, they concluded , NP i '

approximately the same section as the first.
that with both the valve and system as . presently designed, a swing check' .jp,This was further; hq' %valve disc will fail for this service application. ,

evidenced by three more replacement discs that eventually broke in asimilar fashion in spite of the provision of a specially designed " anvil" M" ,
'

-

They are planning on either replacing:' Q,nut to replace the originai nut.
the existing valve with a lift type check valve design having an inhetent,: g ,

damping action in the opening oosition or modifying the existing valve. 3

and/or piping system so that the valve will function properly under both;( e;

I low and high flow conditions. (See IE Infccmation Notice No. 82-20.,)_ cp ,

f.s

On December 10, 1981, Georgia Power Company reported (LER 81-112/03L)a
;e

RCIC isolation at Edwin I. Hatch Nuclear Plant, Unit 2, while conducting a)6
*3.

RCIC rated flow test. An investigation revealed that the turbine exhaust 's'<
checkvalvehadinternaldamagecreatingablockinthelinecausingthsd.,
rupture diaphram to fail. The valve was repaired and the diaphram rep a
A design change has been approved to replace the check valve with a better.h -

j
"

The new valve has been ordered and will be installed as soon'as .-;'
;[Nf'

.!| design.
possible.

A generic review, by the licensee, revealed that the HPCI system hassthe 5 ".ZE

same valve type in a similiar configuration and that a design change has yL

|} 2
been approved to replace the valve. &'

On March 9, 1982, Long Island Lighting Company reported a deficiency . 3 ;,

concerning two check valves located in the RCIC turbine exhaust lineret g4.
'

Shoreham Nuclear Power Station.
The deficiency was identified while . 4;

testing the turbine and pump using auxiliary steam at low flow conditions."g;..

'

Examination of the valves disclosed that the slamming and cyclic action. . 'M
ofthevalveresultedinweartotheswingcheckbushings,theanti-rotatigdy x

The valve bodies showed rubbing marks framithe $ Ji pins, and the swing checks.
l interaction with the swing check. A systems review of the valve failures. y p.

i by the licensee, indicated that damage to these components could have:an gn-ah,

j '*I

~ $' . :A
. ,4
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9impact on the turbine exhaust back pressure thereby causing the turbine
to trip. All damaged components of the RCIC exhaust check valves will be .%a f

s,

f .- .replaced and the valves will be rebuilt to assure properly conditioned and 'f %gtfworking valves are installed.

Discussion: W.
x;.g

7 9[g
All of the above .'ailures deal only with the RCIC turbine exhaust check valve.

'

iHowever, as noted by Georgia Power Company, the HPCI exhaust system has the
same type valve in a similiar system configuration. Thus it is reasonable to

. , %(expect similiar problems with the HPCI turbine exhaust check valve also. In
fact, both services have been identified in the generic correspondence by f.i D es
General Electric pertaining to this t6pic. hhw$h'
The first of the generic correspondence is Services Information Letter (SIL) j|gM
No. 30, "HPCI/RCIC Turbine Exhaust Line Vacuum Breakers," dated October. ,'. L. gd

.

31, 1973. In this SIL, General Electric identified the problem of possible ge

V4damage to the exhaust line check valve and recommended the installation of y

' MY*vacuum breakers based on tests conducted at Browns Ferry and Peach Bottom. $>

, b , $g' -i?
n

The second of the generic correspondence is Application Information Document , , .G
(AID) No. 56, "High Pressure Core Injection and Reactor Core Isolation Cooling

# {ft;u
4

Turbine Exhaust Check Valve Cycling," dated December 18, 1981. In this AID,

21'{General Electric identified the possible causes of failure as improper system ,

operation, improper check valve sizing, inadequate check valve design, or . , . .' . '
inadequate exhaust line design. To minimize the possibility of future problems, ,3.16
they recommend that: " J{.Q ,

x ., e

3.'C;(s )A1. Manual starts and monthly system surveillance testing should be per-
formed in accordance with the Operating and Maintenance Instructions
(specifically, gradually increasing the turbine speed until the rated .s / 7

pump discharge flow is achieved is not recommended). , M i

.a d
kE f q NZ

M 42. The exhadst check valve, the exhaust line vacuum breaker, and the exhaust '4

' ' f +. .

Oline sparger should be designed in accordance with the requirements /
Nrecommendations given in the GE system design specification.

.".+W.r,. q.
$'.*

3. System' operation below the recommended turbine rated speed should be .l'tn -g, gminimized.

' f d, . ,,,, .,?
-

'

4. The exhaust check valve should be located as close as possible to the
Dcontainment.

.mp
5. The turbine exhaust check valve internals should be visually inspected - Oja

* ; apt-

. w@&j
on a routine schedule such as at every ref ueling outage. .
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IE INFORMATION NOTICE NO. 82-28: HYDROGEN EXPLOSION WHILE GRINDING IN THE
>; f

f{t
-

VICINITY OF DRAINED AND OPEN REACTOR COOLANT
SYSTEM

j . ,,
.

'.':Addressees:
u

All nuclear power reactor facilities holding an operating license (OL) or I, d
y J

'

construction permit (CP). - '

' 'Rk
Purpose:

. f[
This information notice is provided as a notification of an event'that may have yigj
safety significance. It is expected that recipients will review the information '91 - t

for applicability to their facilities. No specific action or response is 'h.
required at this time. '.t

Description of Circumstances: .

On April 10, 1982, a hydrogen explosion occurred at Unit 1 of A'rkansas Nuclear,
TOne while maintenance personnel were grinding a recently cut high pressure s ';%injection (HPI) pipe, approximately 18 inches from the nozzle connecting the >

,

HPI pipe to the reactor coolant system (RCS) piping. At the time of the .;
explosion, the RCS was partially drained and the water level in t.he reactor :.n

'' '

coolant piping was just below the HPI nozzle to permit radiography of the 'j"N
*

nozzle and subsequent repair. (IE Information Notice No. 82-09 provides
details concerning the cracking problem in HPI piping at Babcock & Wilcox ' Mr7
plants.) The reactor coolant temperature was being maintained at approximately ' ' , ..

'

100*F by the decay heat removal system, and nitrogen cover gas was being .

maintained in the reactor coolant piping. These conditions existed since the; p
RCS was depressurized and partially drained on March 29, 1982. 't k

. , .

\t approximately 1240 hours on April 10, 1982, the craf tsmen, who were grirvikg ' gh
on the HPI pipe in preparation for welding, observed a bright flash at the .yj

]$
outlet of the HPI line and heard a loud " bang". The craftsman actually per-
forming the grinding was physically blown away from the HPI pipe a distance e.f
about'three feet. Personnel in other areas of the Unit I containment building 9

heard the explosion and felt the resulting concussion and mechanical vibration. h
Additionally, some personnel outside of the containment building, including '}j '
operators in the Unit 1 control room reported that they heard the explosion <and g
felt varying degrees of vibration. Although there were no physical injuries as 9
a result of this event, it should be mentioned.that the craftsman's life was - J!q

fendangered as he was working on a scaffold that was over 30 feet high.. y,,
G };4fL ,

.

M fMg'yThe most recent RCS measurement of dissolved gas in reactor coolant had been ,/ Ny-taken on March 26, 1982, just before commencing the plant cooldown and shutdown.
It indicated 39 standard cc of total gas / liter of coolant. The hydrogen jy

* | .f \.

X 1
'

8204210401 ~ j
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VW iBecause the total gas concentration . 4concentration was 43% of this total. RI
exceeded the maximum allowed by plant procedures (30 cc/ liter) for RCS f.' y,44

depressurization, the RCS was degassed for approximately 14 hours as cooldownThe total gas concentration was not measured after degassing had..$'%
g

QA 4'h ,,

been terminated because the RCS had been depressurized and the sampling method ~'j progressed. r. $ ,
is effective only when the RCS pressure is greater than several hundred psig. ;MP

>

) *

" Atmospheric samples had not been taken to measure hydrogen and oxygen concen-
-'

j$
(This had been done at other' f( y.jM

,

trations in the vicinity of the open HPI pipe.
Babcock and Wilcox plants which were undergoing nozzle repair.) ; ;s,

'

,

- 7 'i.
'

Qe g n for th,e pn s.ence of an explosive conceg rAtiop of hydrogen isIt could have been caused by (a) inadequate degassing,.(b) failure y .
~

h s,.
t W

purgetheHPIpipewithnitrogen,or(c)failuretotemporarilyplugtheopen'hh.$;,
EhDSWD

e' I ~7 '" 5 ' ff' W '"O 3 4 w ''5 9 - ' yXL ,HPI pipe. fan w /c,a co<> -

Subsequent inspection of the affected HPI line, the first upstream check valve'..Q
Jy

in the HPI line, and the corresponding nozzle and safe-end on the RCS cold leg,
.}

'
,,

indicated no signs of damage as a result of the. explosion. 0. . . - -

If you need more inferse-i A " (
No written response to this information is required. W6 1!
tion about this matter, please contact the Regional Administrator of the %fA 5

appropriate NRC Regional Office or this office. >], G

4d /.D f
-

M[[ l
^

'

r c1 Edward L. Jordan, Director
Division of Engineering and , ?. ;

Quality Assurance ,

|r

p' :,;;
>'

Technical Contact: W. Marinelli
..

.

, g;301-492-9654 ...e

cr 1

List-of Recently Issued IE Information Notices
,yAttachiilent: ;

i-

d
2.

M,
,

I
;w

'

k
e,

A. . .,
,

'

~. ){?.9
.

q;$~;6 sg.f
.-

'

y. ' C. : - ; X
.

- ;

|% .

p' )f
.,

?; I* .

n* .

.

G;,F . -.

n. ]h
'

s'

. ''

i., :
-- ,u , . ,,,c4



' H).h$ j~

. N&' ''

SSINS No.: 6835 e i %i ,f .. .* -- *

p l. .IN F2-29
;,Q:j#')

- Ljf ,
UNITED STATES c' "4 -

NUCLEAR REGULATORY COMMISSION i@$ !
'

0FFICE OF INSPECTION AND ENFORCEMENT ~.3 "

WASHINGTON, D.C. 20555 'W
i ' . . ~q

July 23, 1982 :! .; %
; m %

,Nh

IE INFORMATION NOTICE NO. 82-29: CONTROL ROD DRIVE (CRD) GUIDE TUBE SUPPORT ,%
PIN FAILURES AT WESTINGHOUSE PWRS

h,%II Addressees:

?All nuclear power reactor facilities holding an operating license (OL) or : ,

.mi| construction permit (CP) using a' Westinghouse-designed NSSS. .

M3.
.

'

1 Purpose: M r. -,

5h ,UI

7 AThis information notice is provided as notification of an event that ersy have

. ]q)yr
'

I safety significance. It is expected that recipients will review the
I information for applicability to their facilities. No specific action or h

'

response is required.
'

.

~^W
.Y

d Description of Circumstances:

' ,'%j
.,

h'
i

i Since 1978, several failures of the control rod drive (CRD) guide tube supports
pins have occurred. Westinghouse has notified NRC of these occurrences by thei ' -5.;

'= ffollowing correspondence: ,

.n

1. June 11, 1979, NS-TMA-2099, Letter to D. Eisenhut from T. M. Andersen. ',\i

concerning support pin and flexure failures in Japan. 4. R'

2. March 14, 1980, NS-TMA-2214, Letter to Victor Stello from T p
T. M. Anderson; Title 10 CFR Part 21 notification concerning CRD ' bie,

'

Guide Tube Support Pin Failures at Foreign Plants. ~ |M
3. April 23, 1980, NS-TMA-2235, Letter to Stephen S. Pawlicki from j

'
-

T. M. Anderson summarizing Westinghouse /TVA/NRC meeting on ..}f ''?
May 20, 1980 on Sequoyah guide tube support pins. &; *

4. June 10, 1980, NS-TMA-2254, Letter to Stephen Pawlicki from ,-[ ;'

T. M. Anderson concerning inspection of support pins. ,jy .

May 20, 1982, NS-EPR-2251, Letter to Victor Stello from E. P. Rahe, Jr., b
5. 4

concerning a pin failure at Graveline 1. oh ,!

Prior to May of this year, at which time a guide tube pin failed at North Annall, $%
#

The ' pi ns' .,h!Cf
these failures had occurred only at foreign reactors (Japan and France).
are used to align the bottom of the CRD guide tube assembly into the tcp of the j

upper core plate. Two support pins are bolted into the bottom plate of each ' M" X
lower guide tube, and are inserted into the top of the upper core plate in a , ,

manner that provides lateral support while accommodating thermal expansion of g ; . 09,

7 ;Mrjthe guide tube relative to the core plate (see attached pin assembly diagram). . _ 0,

ryThe pins are about 3 inct'es long and have a diameter of 0.507 or 0.537 inch

;jm.j,;[(depend;ng on reactor der.ign). The pin assembly includes (1) a bolt section
rg.x

.

,
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to which a nut (sleeve) is threaded to anchor the pin to the guide tube, (2) a jj Q .,.'
'

collet that rests against the guide tube, and (3) a leaf spring section with' ' , . p ?w. .

the leaf shaped sc newhat like a clothespin. The materi~al is Inconel X-750,.whichc '< ) d';"depending on the manufacturer and the fabrication date, has been solution r
heat tre'ted and age hardened at various temperatures and for various times. ~"

a
For eIxample, the solution heat treatment temperatures and times ranged from j, '

1625*F to 2100 F and from is hour to 24 hours; age hardening temperatures j ,

and times ranged from 1148 F to 1544 F and from 8 hours to 20 hours, .

respectively. ..f
'

i
,

The first failures were detected in early 1978 at Mihama Unit 3 in Japan, at 'hph
which time the top portion of a support pin with the shank and lock nut engaged.' 'Eff$,was found in a steam generator. Subsequent ultrasonic testing (UT) showed a

'N gpossibility of cracks in 103 out of'105 pins at the bolt to collet transition ..

region of the pin. Seven of the Mitsubishi-supplied pins were then removed .ej
and inspected, confirming the UT results. All pins were subsequently replaced ?N
and UT inspection was conducted at other Japanese plants. In all, there have ;7 .
been at least eight support pin failures where a pin has actually broken. ' ;y,4 i

'aThese occurred with both Westinghouse and Mitsubishi-supplied pins. ,f."

-

,

In a recent failure at Fessenheim Unit 1 in France,part of a broken pin caused 'k;$h
3 ' "3 "

considerabl.e damage to a steam generator within 72 hours of its failure. |g
"It is estimated that the plant will be shutdown for about a year to repair

I
the steam generator. Although the broken part consists of the bolt section ,P -,

including the nut, only the lock nut of the pin has been found and the bolt ~3'
portion i.s still missing. Previous to the Fessenheim failure, a leaf from a

support pin was found in an accumulator check valve at Graveline 1 in France. '' ~ N, 't,
It is not known how the leaf traveled to the check valve. % ;

The only domestic pin failure occurred in May 1982 at North Anna 1 The lock '

nut of a support pin was found in steam generator "A" and a smaller piece of- 'i9'

material,alsoidentifiedaspartofasupportpin,wasfoundinsteamgenerator,;g
"C." Damege to the steam generators is considerable, with about 75% of the ''

41

tube ends sustaining damage. It is our understanding that the plant was ,' . 3
shutdown in less than 24 hours after detecting the loose parts in the steam "7 ,,

generators. It is also our understanding that the reactor internals will be al ' 4'
..

video inspected to determine the status of the remaining support' pins. . [,3.)-

;

q . i

Westinghouse's analysis indicated that the failures are caused by stress cor- M
rosion cracking (SCC) of pins that are solution heat treated at less than 'Q, .

1800*F after which they are age hardened, and then highly stressed (60,000 psi. a-

nominal on the shank and 130,000 psi on the leaf spring section of the pin). |i ,,

-@3/}The solution heat treatment of the North Anna 1 support pin was 1625*F for 1
hour followed by an age hardening treatment. The torque on the nut was 210
ft-lb. Westinghouse now recommends that the pins be solution heat treated at. '1{%f'.

2000 F for 1 hour and age hardened at 1300 F for 20 hours to minimize the SCC ' p;; k, .problem. Westinghouse also recommends that the torque on the lock nut be 9
reduced to 130 to 140 ft-lb. ? "

"
,

* %, !,1The consequences of pin failure for plants with the upper head injection (UHI) . t-

design was originally considered to be more acute than those for non-UHI plants. gy
This concern resulted from the potential for CRD misalignment in UHI plants on ' -

%,c

-|
-

p ; m.,
-

9 yy
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pin failure. However, domestic operating UHI plants now have support pins , cf,-
.

meeting the recomn. ended material process standards and the pin body design has:' f.;i

f been revised to prevent control rod misalignment on pin failure. J
'

z

Westinghouse does not consider CRD misalignment as credible in non-UNI plants @ N,$, .
?

|
<'The safety consequence of a support pin as a loose part, however, is still under

e @,X
[ consideration by NRC. It is important to note that, although a single pin *'

failureisoflimitedsafetysignificance,thecommon-modefailuremechanise.Mj._WO 5

~ Q.i gof stress corrosion cracking could cause several pins to fail. We are
concerned that, if not properly detected, multiple pin failures may occur. . , g c ?q,jj

>

j
that could affect redundant safety systems. S y||; ,f. g

If you have any questions regarding this matter, please call the appropriatej %,91% Q
.. :

'

)ps
regional administrator or this office. _

' .a Dg3
,

" ~ '},W,4_
.

d '

3
(j ;

.ph
If

. >

j g Edward L. Jordan, Director fi(F
'

-
'

Division of Engineering and cy . ' ',:
Quality Assurance , $Q ~

|| * f . .% i
'''[ch !

i

>.7 W4
.[ , Q;k

,Technical Contact: I. Villaiva, IE

| 301-492-9635 . .(;Ty|7;,

; vgi:
- J;;

1 Attachments: 9., . . q r
'i.'

|9 1. Pin Assensly Diagram -
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2. List of Recently Issued IE Information Notices ir.n :
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July 28, 196J ., . .s
,

.

-

g/'

. . |-
IE INFORMATION NOTICE NO. 82-31: OVEREXPOSURE OF DIVER DURING WORK IN FUEL:g

STORAGE POOL
' -i t,

Description of Circumstances: .%
'

, ,

OnJune1,1982,whileinstallingfuelracksupport'platesin'theIndianPointj
Unit No. 2 fuel storage pool, a' contractor diver received an exposure of about' .h

>

8.7 rems to the head.
received a whole body dose of about 1.6 rems.A second diver, also working in the pool on June 1,@~p

/, 35

dosimeters (worn on the head) were off-scale.Upon exiting the, pool the most highly exposed diver's 500 mR and 5-R pocket
a

,

body locations, and initiated an investigation of the incident. operations, read the multiple ILU's (thermoluminescent dosimeters) worn on otherf.e'Thelicenseesuspendedalldiving'.,.q[
.M

pool modification work had been ongoing for about three months, with daily.<-The fuel stortge;, .
a
1

exposures averaging about 50 millirems per diver.
'

4
'dc:>

A review of the incident by licensee and NRC personnel found several factord.Ithat contributed to the overexposure:
ig

(1) y;
An irradiated fuel assembly was mistakenly transferred to a location tso'
to four feet from the subsequent divers' work location.
copy of the fuel transfer procedures was apparently a factor in theA poor-quality'h'
improper fuel transfer. ..,L

Limited visability in the pool caused by cla$,/ ,';
:

* *Mwater and a lack of pool underwater lighting nay have prevented visual ' h.detection of the misplaced fuel assembly. No 7A (quality assurance)
reviews were required or conducted of the irradiated feel asse:nblies 1,@ d, g
locations between fuel movements and the exposure incident.

. j'
'

,g

(2) The prior-to-work radiation survey of the pool was perf.ormed with an . 9,

underwater ionization chamber connected by a long cable to the detector. i.

,$These surveys failed to detect the misplaced fuel assembly's radiation-
field of several hundred R/hr within two feet of the divers work area. i :-

Intermittent, erratic underwater survey instrument behavior had been s {- j
3observed during previous dives. The licensee attributed the survey

. ,instrument's erratic behavior to a buildup of moisture in the underwater 8.
'm

detector chamber housing.

MT)6(3) Radiation monitoring devices used during the underwater operations failed Iq;,to function properly. _A_larming dosimeters, mounted inside the divers' '

helmets, failed to alarm at the 200 mR set point. These dosimeters were
,g

'under the control of the diving contractor and were not source checked on d#
3 .,

the day of the incident.
The licensee monitored the dive with the same' Oionization chamber instrument used for the pre-dive survey, and failed

.. k,h.5 detect any radiation fields in excess of 1 R/hr in the diver work area.[toM@'k.. ,

.
#

: . - ,3 3 ,w, a''
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NUCLEAR REGULATORY COMMISSION INSti4334 0FFICE OF INSPECTION AND ENFORCEMENT /.e

WASHINGTON, D. C. 20555 . m;w(
i "M;
' November 16, 1982 " ' ' F

;,,

IE INFORMATION NOTICE NO. 82-43: DEFICIENCIES.IN LWR AIR FILTRATION / D* $ 4

VENTILATION SYSTEMS fg%% ,

@uDescription of Circumstances: [ ,, .

.
yk.;he,
.m

Within the past 2-1/2 years, air filtration / ventilation systems at five '

facilities were found to have serious deficiencies, ranging from overloaded ' . W9 '

prefilters to evidence of a wetted high-efficiency particulate air (HEPA) .J1 , i.?M
[' filter bank, to penetration of HEPA filter banks by substantive quantities o,fn ,E

.

radioactive resin beads. -

IDeficiencies occurred in both safety ~-related and 6 ~~. Nnon-safety-related systems. "

T| }+

In June 1982, radioactive spent resin was found on the grounds and roof areas N
at Pilarim 1. Principal radionuclides were Co-60, Cs-137, Cs-134, and Mn-54[ ' 9 $,
contamination ranged from 20,000 dpm/100 cm2 to 100,000 dpm/100 cm2 The' 3 3

*

contamination penetrated damaged filters in a .non-safaty-arade HFPA filter .
,Thedegradedconditionofthesefilterswas~notdetecte'dinatimelfWh(s

"'

plenum.

manner because of a lack of surveillance or testing of the filtration system.> nd, yg

The HEPA filter failure occurred possibly as an end result of a combination W M
'

"

high dust loadings and mechanical damage resulting from the impact of J i

disintegrating prefilters, as well as the probable warping or distortion 6fM({' y
.

HEPA filter frames under prolonged exposure to water and high humidity.
J%w, .

L

q
In December 1980, the SGTS trains at Brunswick I were found to be operating
close to 100% humidity, and condensati6n'was observed on the interior walls.gyf sW,
Regulatory Guide 1.52 recommends operation at humidity of 70% or less; T:
operation at high humidity is known to cause substantial degradation of theT[?i''?,

,Jodfne-retenti_on_ capacity _o.f charcoal adsorbers. Also, in December 1980,' bet h ..
filter trains in the turbine building filter system at Brunswick were found'W ' a
be operating with the upstream HEPA differential. pressure gauges offscale: JM

| .high. Also, in the turbin.e_ building ~ filter system, 43%'of the upstream HEPA M W i
' filters were improperly installed. '%~ ~ ~ ~ ~ ~ ~ ~ ~

.h
,,

^

In August 1980, filters and charcoal adsorbers in the Surry 1 process vent : Q,y _

exhaust air treatment system were determined to have been half submerged in 'q '

water, and the HEPA filters were caked with dust. No press,ure drop instru- . ;!
k met Ltion was provided across the filter banks to ascertain their state g,

,

Also, in August 1980, pressure drop gauges across the HEPA filte.r. \yp
of loading. L ,

banks in the ventilation exhaust treatment system of the auxiliary building at
Surry 1 exceeded 5 inches, which is offscale high; this condition had existed. g,

,

since May 1980. ,35c.y.

In May 1980, the nornal containnent building exhaust filters at Turkey Pofmt' Jg
were found te be overloaded with dust to such an extent that the filter medtum ''A g .

i was sepa' rated from its frame in more than 50% of the filters. This apparently g;
allowed radioactive contamination resulting from explosive plugging of steam- g p>

. _

generat6r ' tubes to be tran' sported to the southeast sector of the plant site.
_ ..

.. s

I In March 1980, it was determined that HEPA filters in the Big _R_o..k Point offgas , %;;y }
$ and chemistry laboratory exhaust treatment systems were not being tF5ted for. . cf ';

leakage in place. No records were mintained of pressure differential across- c@ y'

,

the laboratory HEPA filters which had ,n,oj been replaced for at least five yeen.o,
,

'

gggyp'1Oa'& ~ /pi @.@ G NP1
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, October 22, 1982 N -
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, . , .

FAILUREOFSAFETY/RELIEFVALVES,T0.0P%,Q:.;IE INFORMATION NOTICE NO. 82-41:
AT A BWR off)f *4 .

y
.

si

v :q ', gf ~
Description of Circumstances: ' ' gj! '

va

On July 3,1982, Georgia Power Company's Hatch Unit 1 was operating at'' Y.2[h ,, /-
'

100%powerwhenaspurioushighpressuresignalcausedareactorscras.:|.LTho'variation in pressure with time is shown in Figure 1. The main turt>ine Ned 3 ,j
,not tripped when a Group 1 isolation * occurred. High pressure coolant.... .;-

injection (HPCI) and reactor core isolation ccoling (RCIC) auto-startid/ ands
'

injected and the recirculation pumps tripped. Themainturbinewasc.,thgeI(.i '

manually tripped. When vessel water level recovered and reached the id WClid
waterleveltripsetpoint,HPCI,RCIC,andthefeedwaterpumpturbinop'y.g
tripped. , f :,h'

. N3
Gradual vessel repressurization continued beyond the high pressure scram ,i li

d_ ' y,QQsetpoint on a 0.5 psi /sec ramp without relief valve actuation. About~.
1180 psig, three safety / relief valves (SRVs) automatically actuated, rol..,. r,

,

; vessel pressure rapidly. Upon the SRVs' closure, the main steam isolatigC.
' #

'

valves were manually reopened and the reactor was cooled and depressuri '/
cold shutdown. Duringcoolinganddepressurizing,theremainingeigh$j .,

~

~L 1were manually actuated and functioned properly. ,

1e w ,

The SRVs installed on Hatch 1 are the two-stage Target Rock model number, i

(see Figure 2). All three SRVs that opened automatically were located on i
the same steam line and were the only valves on that,line. Theirsetpsintef k
were 1080, 1080, and 1090 psi. TheremainingeightSRVsweresetat1000,'jpg j

5. 0 h
'f.h
3.r ,

* Closure of main steam isolation valves, main steam drain isolation valves [g
l

j
and recirculation loop sample isolation valves.

< t
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All had been refurbished and steam set at Wyle Labs during- [ h
3d51090, or 1100 psi.

t',
the previous refueling outage and had most recently been actuated in August of1981. ~ '$ "/p

C q y[t
Following the July 3, 1982 event, the top works or pilot section (see Figure 3) '

* .
4,,.4

of all the SRVs were removed and sent to Wyle Labs, where they were tested in . - |[the as-received condition. Six passed their first test, four passed on retest -
and the final valve passed on the second retest - all without setpoint spring

_ .1 , 7-

The average first ;;ctuation pressure was 0.9% above nameplate with ;>|: 1 -adjustment.
~ '"

the highest pressure. required being 4.1% above nameplate. No abnormal leakage s?
.

'

characteristics were observed for any of the valves. No apparent mechanical i '1failure was found in the top works at Wyle Labs or the valve bodies inspected ,

, . it -at Hatch. -

d [R
Three additional licensees--TVA, Northeast Nuclear Energy Company, and Boston

;p

Edison--had reported that two-stage Target Rock valves, tested in the d
as-received condition at Wyle Labs, failed to actuate within 1% of the setpoint. M

> r. ' .
(Reference LER 50-259/81-25, 50-296/81-74, 50-293/81-62, 50-260/82-27). (The

e leakage and the damaged internals of the Pilgrim valves may present gexcessiv'
|, , 4 squite a different problem from that of Hatch, Browns Ferry, or Millstone.) The M d;Hatch 1 event of July 3,1982 was potentially the most significant in tenus of f;@Q

both (1) the fraction of valves that failed to open at their setpoint, and (2)- k, jthe pressure above setpoint required to open the valves. ,1.A.j
The General Electric Company (GE) and the Target Rock Company have joined %' p,! )
Georgia Power in attempting to determine the cause of the failure of the valves ,

to actuate. A GE analysis suggests that the most likely cause of the high .; g>

actuation pressure is some combination of friction in the labyrinth seal area .W . ..a
N,"

and/or sticking of the pilot disc in its seat. The slow repressurization ~'

ramp.and the extended period during which the valves were not actuated are
-

,

]also considered possible contributors to the incident.
,

To define the problen and to improve the probability of actuation of the SRVs, kGeorgia Power has instituted a program at Hatch whereby nine of the eleven o

Unit 1 valves will be exercised regularly. Two valves will not be exercised
.O
%'

and will be utilized for possible future testing. Unit 2 valves will t'e 3;f

<

subjected to a similar program. Also, Georgia Power has arranged with GE jand with cooperating licensees for screening tests to be done on,. additional
1

'%fSRVs at Wyle Labs. Valves which are pressurized at the 0.5 psi ramp to 103% l
of nameplate rating without actuating are to be candidates for diagnostic

>

testing to determine the magnitude of forces in the disc-to-seat intarface 4
' i:and the labyrinth seal area. Further, examination of interior surfaces will Obe conducted to locate any physical damage. Two such candidates were found in

the recent' testing of three SRVs belonging to Northeast Nuclear Energy Company's [g
Hi!1 stone Unit 1. y
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CRACKINGINTHEUPPERSHELLTOTRANSITION1['a;, ,

p
IE INFORMATION NOTICE NO. 82-37: w

CONE GIRTH WELD OF A STEAM GENERATOR AT.AM- p-
OPERATING PRESSURIZED WATER REACTOR 3 %.y .

< ay:
~; . n

Description of Circumstances: '

The Power Authority of the State of New York (PASNY) reported that, while
IndianPoint3wasshutdownforrefuelinginthespringof~1982,aleakwas7)y f|

I

observedintheuppershellto'transitionconegirthweldofsteamgenerater,j[.-#32. . Subsequent ultrasonic examinations of these welds on all four steamc 3'
l generators revealed that each generator had extensive indications of cr m *

There was an average of 170 indications per steam generator, typically 3/4-
deep by 4 to 6 inches long. One through-wall penetration was observed <in
generator #32. PASNY examined selected sections of other steak generator, tie
in accordance with inskrvice inspection requirements and found no other ih
reportable indications. 4:08,

] ';. L
\

,

} The upper shell to transition cone weld is a difficult final closure weld..DI%J
| had a local post weld heat treatment rather than a furnace post weld heat | . .y ;treatment.

It is located just below the feedwater ring in the normal operWitag#'

water level zone where it may be subjected to thermal cycling. This conditidm
may be generic to all Westinghouse plants. The cracks have no apparent gG,D-j

'

metrical correlation with the configuration of the feedwater ring. Althenq$ ; .,
there is a slight tendency for cracks to cluster near large weld repairs / abs 4*;
cracks do not occur at weld repairs. Nearly 40% of the cracks are reported W ;

occur in weld metal. This weld was made by the submerged arc welding ($4f)i'h{ -

process from the outside with the root backgouged and welded with the shielh d
metal arc welding (SMAW) process using 8018-C3 electrodes. No reportable ia(1 -

cations were found in a 1978 ultrasonic inspection of 3 fwet of this egen d,
.

M
A preliminary metallurgical evaluation of boat samples containing cracks fres' O -

steamgenerater#32hastentativelyestablishedcertainelementsofthecrackingffi #

to be characteristic of corrosion-fatigue. A full cross-section of the shella 3 c J

(
,

containing the leaking crack is currently being examined to further detereftef' s ,,
i other possible causes that may have contributed to the cracking. ?j i

EM h
operational problems that may have accelerated the initiation and propagation;TheIndianPointUnit3steamgeneratorshaveexperiencedbothfabricationand!()f',t

..

pg
..

; .

of cracks.| In regard to fabrication, the affected welds were subject to J.} "

numerous weld repairs, after which a post weld heat treatment was pittfonned- (g
locally rather than being given a furnace heat treatment to achieve the desiredQ(Q+M

,.

'_ - *
tempering and stress relief. In regard to operation, a long history of con- hj. denser events resulted in poor oxygen control. In January 1981, a turbine hiblade failed and fragments entered the condenser causing a massive intrusion of 'l. '.

chlorides reaching 325 ppm. To date, the synergistic conditions that were y hk
} primarily responsible for the cracking remain to be firmly establ-ished. -Q. k

,
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IE INFORMATION NOTICE NO. 82-45:
PWR LOW TEMPERATURE OVERPRESSURE PROTECT!W E 7 4 1,

p u,Q.

Description of Circumstances: ,

In August of 1976, the issue of low temperature overpressure protection was ,h
raised and licensees initiated procedures and proposed systems to mitigateThe main concern was with the low temperature M,M

L .~ f%
-

postulated overpressure events.

'Q| :" * M
modes of cooldown and heatup. during which overpressurization could cause
brittle fracture of the reactor vessel. In most cases, licensecs proposed a <:. y

,

? @' Mmanually enabled low pressure setpoint on the existing pressurizer power- ,

operated relief valves (PORVs) supplemented by procedures and technical .QdWspecifications. n%
/WThe low temperature overpressure events at Turkey Point Unit 4, on November E PIT ['and 29, 1981 have been designated by.the Commission as abnonnal oc,currences. , n.

These events were described in IE Information . Notice No. 82-17.<Qhe events were 5,;|d[ycaused by failure of the backup train of the low temperature overpressure
'

,,

'Wprotection system (LTOPS) because of inadequate surveillance and valve 1.insup
Following the~ Turkey Point events, invest 1gation of the contri- .-fq .4

,prAcedures. "6
.buting fa'ctors led to a review of the Turkey Point Unit 4 L10PS surveillance ! m g.

.

procedures which showed that the surveillance requirement did not include a
test of the complete instrument channel. }44,,

[
However,eventshave2q[.;h

Staff review of LERs indicates that no overpressure events similar to those at<, I/P '

Turkey Point have occurred at operating PWRs since 1978. W,occurred in which both trains of LTOPS have been inoperable simultaneously.
apparently from common cause factors. The following causes have each ruulted 'N 'UD
in both LTOPS trains being inoperable at the same time. -, f* *

,

1. Operation with both PORVs isolated (block valves clojted) because '!
~'

,

of known PORV leakage.

S0nJune12andagainonJune 18, 1981 at the Salem 2 olantm the PORV block' W
" Y+if"

*

valves were closed because of leaking LTOPS FD'RVs, thus rendering both.. i

trains inoperable. Also, on December 12, 1978 at the Ft. Calhoun plant,. 'Ohduring plant heatup, a technician troubleshooting the failure of one
train of LTOPS pulled fuses which caused both PORVs to open. To stop the WebPdischarge, both PORV block valves were closed, disabling the LTOPS. The IbPORVs were returned to service within 15 minutes. r

- - . . . . . -
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'

- , . W' |2. Operator error during maintenance. ,}

-4-On May 21,1981 at the_Surry 2 plant, one train of LTOPS was inoperable %
because of a wiring error while the isolation valve for the pressure .

Ctransmitter for the second train of LTOPS was closed. Also, on May 6,
#$1980 at the Ginna plant, during post-installation test of the reactor

.

"

vessel head Tent, DC power switches for both trains of LTOPS were found in .,.
the off position. /

3. Isolation and venting of instrument air to the PORV actuators during |integrated leak rate testing. (ILRT) ,

p.

7
.

4

p On June 18, 1980 at the Zion 2 plant, the accumulators for both PORVs werv j,,

vented and the instrument air source was isolated, rendering both trains ,- : ,

of LTOPS inoperable. To prevent recurrence, a procedure change was made i ' E
to block both PORVS open during the ILRT. Also, on May 27, 1980 at the '. ?,

Surry 2 plant the LTOPS was inoperable due to ILRT. 4) i
4. Low nitrogen pressure to both PORV actuators, h

y,7
On numerous occasions at North Anna 1 and 2, leakage in the backup nitro- , ,. f,

gen supply to the PORVS degraded the nitTUQen supply pressure and rendered . J. -, ,

the LTOPS inoperable. MA,@
?;g'

The events involving low nitroaen pressute were caused by excessive leakage. i .4,*
from the pneumatic system coupled with a limited supply of bottled nitrogen.

,;M'IM:/.7Although, these events occurred in a LTOPS where the backup air supply is
bottled nitrogen, the events could have direct applicability to those systems $

whichemployairaccumulatorstoprovideopeningforceforthePORVSincaseof.f|};(j.loss of air. Because these air-operated systems are normally continuously ' i
supplied from the plant air compressors, even when in shutdown, the lack of
effectiveness of the pneumatic system and the air accumulators may not be @discovered unless the plant experiences a loss-of-air event or unless the sy W f4
normal air supply to the accumulators is deliberately interrupted to perform an~ c jr[T
operability check. In these cases, periodic inspection or surveillance may n', .
be needed to detect excessive leakage and to ensure operability of the'beckup j '.kg
pneumatic supply. ';;j|[.g'g'

*'

J /.;' '

[ ' . k[
In addition to instances in which both LTOPS trains were found to be inoperable,

'

some LTOPS may have been in a degraded condition as a result of failure to -|

update the LTOPS setpoints to correspond to changes in the Appendix G tempera- :f,

ture pressure limits. This condition was found at both Kewaunee and Turkey M
Point. g ..,,.[
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IN 82-50

UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

-.

December 20, 1982

IE INFORMATION NOTICE NO. 82-50: MODIFICATION OF SOLID STATE AC
3 ',UNDERVOLTAGE RELAYS TYPE ITE-27
. rh

Description of Circumstances:- ,

.

.c Solid State AC Undervoltage Relays Type ITE-27 Series 2118 and Series 211L
'.I manufactured by Brown Bovery Electric, Inc. are used on Class IE switchgear and
1? require-a source of DC control power for proper operation. When the DC control

-},[$
1 power in these relays is lost, or temporarily interrupted because of a DC bus

transfer, an alarm and feeder breaker trip sequence is initiated without actual,;j bus undervoltage.*, .
,

.

, < ,

O/' This condition could lead to the inadvertent isolation of a Class 1E switch-
'.) gear. If this were to occur at a time when offsite power was not available,' the

-

,p supply breaker would be locked out and the switchgear would have to be recon-
,

3 nected manually. This condition could lead to a situation whereby no power was
.: available for a period of time until the switchgear could be manually recon-'

.

,[h nected; this condition could adversely affect plant safety.

i, It should be noted that the ITE-27 Series 211B and 211L relays are operating as
? , i' designed. The problem is one of misapplication. In the plants noted below, the.

function of the ITE-27 Series 2118 and Series 211L relays are to monitor AC bus
undervoltage conditions. The Series 211R relay rather than the Series 211B and..

"; Series 211L should have been used for this application, since the Series 211R
does not drop out upon on loss of DC power.

' '[ On August 5, 1982, TVA reported this condition under 10 CFR Part 21 for the
Bellefonte Nuclear Plants, Units 1 and 2. Bellefonte returned the relays to

. . . . the vendor for internal circuit modification to the Type ITE-27 Series 211R to
'

prevent dropout on loss of DC power. Other TVA plants are presently under
- review to determine if similar conditions exist.
',:

$
*
.

Similar conditions were found at:
..

3. Duke Power Company - McGuire, Oconee, and Catawba Nuclear Plants
Rochester Gas and Electric - Ginna Nuclear Plant
Houston Light and Power Company - South Texas Project

.. y m
h

*
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UNITED STATES '

NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT %

WASHINGTON, D. C. 20555 < t :.ws
'A' -

e

December 3, 1982 . ' , nn
,;

%;,
IE INFORMATION NOTICE NO. 82-48: FAILURES OF AGASTAT CR 0095 RELAY SOCKETS QV.

mr:.

Description of Circumstances: . %'t
*

Y f.d
Since 1978 several deficiencies on Agastat CR 0095 relay sockets have been Nm
identified: "$1

' \; ,'

1. On December 21, 1978, Northern States Power Company submitted a Licenseer . , $ c'
Event Report (LER) for the Monticello nuclear facility. While perforw1M ,, ' g ,j
a surveillance test during normal operation, a high pressure instrument W
channel relay failed to energize. A CR 0095 Agastat relay socket contact gf

,

was disengaged from the socket and not making contact with the mating ?.?, Q SA-
Agastat relay contact. 'J

.

During a diesel generator nperability test, while at 1005 h;On January 5,1979, Alabama Power Company submitted an LER for Farley 'I2.
M~nuclear plant.

power level, a sequencer failed to pick up Step 6 (battery charger). J.i : >
After the Agastat relay socket was replaced, the test was satisfactorily, Ngk
completed. a.,&

w
3. On April 6, 1979, Northern States Power Company submitted an LER for thei. .T)

Monticello nuclear facility. .During a surveillance test a motor.generater;.
't;;.

field breaker trip relay failed to trip the breaker. A CR 0095'Agastat-
wh,f

' " '

relay socket contact was disengaged from the socket and rfot making contact
with the mating Agastat relay contact.

; J A:
g. .

,,

4. On December 7,1979, Detroit Edison submitted a 10 CFR 50,55(e) report 1%. Jg.gEF 2-50-658 for the Enrico Fermi 2 nuclear f acility. In their two primspy Lg
containment monitoring system cabinets, problems were exprienced witW' ';b
Agastat relay assemblies. When the relays are plugged into the socket., N .1
the terminals are pushed back and this sometires results in no contact ;

between the relay pin and the socket terminal. . ,. ?. '
'

5. On June 11, 1981, Florida Power Corporation submitted an LER for Crystal *i
River.3 nuclear facility. During a monthly functional test of engineered ,M
safeguards, the load sequence block 3 trip circuit would not reset follow- ?
ing the actuation test. The cause was identitled as a loose connection in W
the Agastat relay mounting block. , ,- M.

1.$ .i
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IN 82-51

UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

.

December 21, 1982

IE INFORMATION NOTICE NO. 82-51: OVEREXPOSURES IN PWR CAVITIES
-

. ~ .

Description of Circumstances:

Commonwealth Edison's Zion Unit 1 was in cold shutdown for refueling and
maintenance. Incore instrumentation thimble retraction started during the,

evening shift on March 23, 1982, and was completed about six hours later at
approximately 0400 hours on March 24. The governing mair.tenance procedure for

y; retratting and inserting incore instrumentation thimbles required that all
? qccess doors to the reactor cavity be locked and all incore detectors be in .

the storage position before the thimbles were retracted. Control of keys to'

the locks was administratively assigned to the shift engineer on duty.
c

Af ter thimble retraction was completed on March 24, the licensee began to .

flood the refueling cavity in preparation for refueling. At about 1030 hours,,,

| it was determined that the water level in the refueling cavity was decreasing.
| At about noon, a shift foreman entered the reactor cavity in an effort to

|** 8208190269
! 4 .O
.

|| -~m n

locate the leakage source. The shift foreman saw that the leakage was massive.'

The licensee decided to lower the water in the refueling cavity, reinstall the
reactor vessel head, and investigate the leakage source. At about 2300 hours,-

'

the licensee found an excore nuclear instrumentation cover gasket had slipped
and was apparently the cause of the leak.

After the gasket was replaced, the licensee raised the vessel head and.

! partially flooded the refueling cavity. At about 1800 hours on March 25, the
shift engineer entered the reactor cavity to determine if there was furthert

,.

* leakage. During this entry which only took about.lR_ seconds, the shift.

engineer rec'eived a whole-body radiation dose of approximately five_r_em.
l'

" Power Reactor Events", Vol. 4, No. 4, published in November, 1982 describes
the event at Zion in more specific detail."
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.

The lion overexpo:,ure resulted f rom failure to follow good radiation
,

i-

protection practices and programmatic weaknesses in the radiation protectiori,

. f
The following specific weaknesses contributed to the overexposure:

program.

1. Failure of Shift Operations Personnel in Leadership Positions to Exhibit*

Good Radiation Protection Practires
.

I

'

Shift operations personnel in leadership positions failed to exhibit goodN' radiation practices.
On March 24, a shift foreman entered the unsurveyedT

cavity area without observing survey instrument readings until he had'

descended the cavity ladder; at the bottom of the ladder (a 50 R/hr
Ik radiation field) the shift foreman noted his survey instrument was offscalehigh. On March 25, a shift engineer entered an unsurveyed area (moved

closer to the bottom of the reactor vessel) fully aware _that exposure
.

rates would increase significantly as he approached the reactor vessel.
'C Of all the personnel directly involved in the two cavity entries, these~ .
;-

two managers were the most knowledgeable of the specific cavity radiologicai'' .

hazards.y
''

g) 2.
Lack of Preplanning and Communication Among Individuals and Work' Groups

'i
There was a lack of preplanning and briefing of all participants prior to

[g- the start of the job. No Radiological Work Permit (RWP) was completedwhich could have:
.-

defined the intended actions (the shift engineer wentt.
further into the cavity than expected); communicated the " stay time"8 '

allowed (the shift engineer was not told his " stay time"); assured that
.?'hy precautions were identified (the plant health physicist and radiation / '

r

9' . chernistry foreman each assumed the other had discussed precautions withq;
the shif t engineer); and provided for proper equipment (the shift engineerg7

'M only had a film badge and a [0-200 mr] self-reading pocket dosimeter).
..

Under Zion's procedures an RWP was not required since a radiation / chemistry

@h
s,

technician (RCT) was to provide continuous job coverage.

s'
, 3.

_ Lack of Understanding by Radiation Protection Personnel of Reactor Cavityuj yg Radiological Hazards,

o,

(y|{ The RCT and foremen involved had a generalM
reactor cavity's specific radiation hazards. lack of understanding of the

The RCT and RCT trainees; -

providing job coverage for the cavity entries were not familar with the
nature and strength of the radiation sources present with the incore

, , . ,

g,N ' *n;, thimbles withdrawn.
RCT training prior to the overexposure described

of the radiation sources or the expected exposure rates. reactor cavity hazards only in general terms, with no specific description
s

,7g
, :4'

of the incore t.uhes (which run the entire length of the reactor cavity)-the radiation source strength was uniformly distributed along the length
The RCT thought.,

|y,.,5. 5 %
thus, the RCT, did not warn the engineer to stop advancing into higher

I
,

,

t, . ,i g
'

radiation fields.5
'e .

. .

*

.9,
''

s

t. w. I

i ,

- I

*

|

|

- ,2;
,.-



!

. i: so- s ,- acu
'sLN a: ,

UNITED STATES ' .

NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

3

WASHINGTON, D. C. 20555 ,.

December 22, 1982 Dy

IE INFORMATION NOTICE NO. 82-53: MAIN TRANSFORMER FAILURES AT THE NORTH ANNA "
NUCLEAR POWER STATION g

Addressees:

All nuclear power reactor facilities holding an operating license (OL) or ,

s

..

construction permit (CP). p

i H,
Purpose: 4

The purpose of this information notice is to describe seven main transformer
>

1failures, including one that resulted in a fire and one that caused extensive I'
damage to the main generator, at the North Anna Nuclear Power Station, to

.| alert other nuclear power facilities to the causes, ,
'

|
:rn

. c,,

Description of Circumstances: kk'

| The North Anna main transformers consist of three 330MVA single phase Westing- !sf
'

house transformers for each unit which are cooled by a forced oil / forced air ,

The 22kv low-voltage windings of these transformers arecooling system. The . 41supplied from the main unit generator by an isolated phase bus system. > :M500kv voltage windings supply power to the transmission system by an overhead
' f.(f.line to the station switchyard. ',

.

l'

The North Anna main transformers have experienced seven failures in tne past
two years, the first five of which involved the Unit 2 transformers and the

'

'

last two involved the Unit 1 transformers. Of these, the third and seventh m

caused the most damage and also posed the greatest threat to the health and

N safety of plant personnel. The third failure generated sufficient forces and
heat to r'upture the transformer's casing and an oi,1 line. -The oil that erupted'I

from these two breaks ignited and the resulting fire engulfad and shorted out
J'an overhead three-phase bus system that supplies offsite power'to the normal

and emergency buses of the North Anna facility from a reserve station trans-
-

The seventh failure also generated sufficient forces to rupture the .

former.
tcinsformer's casing; however, the rupture was at the upper portion of the '

transformer such that the total oil discharged was significantly less than
| Although no fire ensued in the immediate vicinitythat of the thirt fai'ure. '
I

of the transformer, the total damage and risk to personnel posed by the
seventh failure were greater than those of any of the previous events. For *

example, th4 effects of the fault were propagated to the main generator wherei.

I

significant damage was done to the main generator and its appendages (e.g., the
neutral grounding transfurmer and its feeder cable and enclosure were destroyed,,

the neutral enclosure was severely damaged with the north side being blown out,

_

B2120603 F

. . _ . _ _ _ _ . __,



-| tj .
,

5 din 5 No.. 0635
4IN 82-55 -m<qp

NUCLEAR REGULATORY COMMISSION
~[. -

"

UNITED STATES
~

OFFICE OF INSPECTION AND ENFORCEMENT .f'
WASHINGTON, D. C. 20555 a,

,. .y

December 28, 1982 wiy'

, ,

<

IE INFORMATION NOTICE NO. 82-55: SEISMIC QUALIFICATION OF WESTINGHOUSE AR,

RELAY WITH LATCH ATTACHMENTS USED IN #

WESTINGH0USE SOLID STATE PROTECTION SYSTEM '

-

_

r :Description of Circumstances: }, . _
.._x

Virginia Electric and Nwer Company (VEPC0) reported that one of the two types
_

of latch mechanisms used with the Westinghouse type AR relay is not qualified
for seismic Category 1 use. The licensee reports that both types of latch :<.

mechanisms are used in the Westinghouse solid state protection systems (SSPS) 'b
at both units of the North Anna Nuclear Power Station. .?

'

..y

ji One type of latch attachment, W ARLA performs the latch function by .f
; mechanical means; and the other typ'e, W ARMLA performs the latch function by J

' gf t-j magnetic means. The ARMLA relay is a product replacement for the discontinued i

; ARLA relay. The type ARMLA relay, used as a replacement for the type ARLA
. M.eQ

d
relay unit, was found by W~ to be seismically unqualified for use in the J<

,

y safety-grade SSPS. 09
) . s

.j On December 14, 1982, Westinghouse Nuclear Service Division (NSD) issued Revi- .|lt sion 1 of Technical Bulletin No. NSD-TB-82-03 to Westinghouse-supplied nuclear '.''
'{ plante.using the SSPS, apprising them of the problem. An extract fece W M$D- ;;
e TB-82-03 is attached for your information and appropriate use (Attachmeiit 1). M ,. e

.,

.[ The technical bulletin specifies an acceptable replacement unit, cualified by %,M

~dk'Westinghouse, which has been provided with an adaptor base for mour. ting ink place of an AR relay unit.
[m.

-

\

l
~

It is well to note, that since the AR relay is not unique to Westinghouse PWR,

power plants, the problem may also exist at other nuclear power plants. There-
,

.

'

fore, it is advisable for all nuclear power plants to review their replacement ~W
- and spare parts records to ascertain that no W ARMLA units have been installed,

.

'

I

or are being held as spare parts, for safetyJelated applications. "3i

'A~
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*b]
TO ALL PRESSURIZED WATER REACTOR PLANT LICENSEES $

i{
:)

Gentl emen: ,f.
.

'd(d
SUBJECT: POTENTIAL STEAM GENERATOR RELATED GENERIC REQUIREMENTS

(GENERIC LETTER NO. 82-32) ;

'E5)
. ;n

.e
The NP.C staff has identified potential steam generator.related generic
requirements and is currently subjecting them to a value impact analysis.
A major element of the staff's value impact will be an analysis being y
prepared by our cuntractor, Science Applications, Inc. A copy of this "g

~

draft report is provided for your information and use. This report is -

currently under staff review and will be modified to consider multiple
,

steam generator tube ruptures in combination with other events along with ,f
single tube rupture scenarios.

3
)pAny coments you may care to make, either individually or through Owners .JGroups, on the SAI report and on the probability and consequences of multiple .a

tube rupture scenarios would be considered in the staff's final value ir9act *'

analysis if they can be provided within 30 days of the date of this letter. . (
:p

Sincerely, 1
dei

(_ #{{ 6% \y vp

I'

Darrel G. Eisenhut, Director -.

Division of Licen^ing
.

Enclosure:
SAI Report

.
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TO ALL PRESSURIZED WATER REACTOR PLA.NT LICENSEES .'r

, . p j!?|bj
., qi'

,,,

Gentlemen: ~ - Q,"
.

|E'

.

SUBJECT: POTENTIAL STEAM GENERATOR RELATED GENERIC REQUIREMENTS
W ,' '

(GENERIC LETTER NO. 82-32) W .i

|| .,*
.

'

v ; ?,< ,f,y.

The NRC staff has identified potential steam generator related generic * Y dh
requirements and is currently subjecting them to a value impact analysis. ..J.f.j{p '
A major element of the staff's value impact will be an analysis being A " 'e 5 -

prepared by our contractor, Science Applications, Inc. A copy of this ? . i; E r'f 4
.

draft report is provided for your inform'ation and use. This report is 97'

,
- $!;d'currently under staff review and will be modified to consider multiple

steam generator tube ruptures in combination with other events along with- ~'Q
jd:%,,,single tube rupture scenarios.
~ .i

Any comments you may care to make, either individually or through Owners' . N/i C -

Groups, on the SAI report and on the probability and consequences of multiple yld ; P

tube rupture scenarios would be considered in the staff's final value ingiaWij,M '

analysis if they can be provided within 30 days of the date of this letter .,, ,c-yp ,f

Sincerely, .

,.

'' y . <?E-

NQy|p[.:%, ( (,QQ iL
Wy -Darrel G. Eisenhut, D: rector :

Division of Licensing rT. , *, ,

~ ;.s

'ahs.h
NNM?Enclosure: ..

.a,n,;)$$.SAI Report g
.
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