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Odli Sea'b%x7N"03874
Telephone (603)474 9521*- ,

[h Facsimile (603)474 P987
Energy Servico Corporation Ted C, Feigenbaum

Fenior Vice President and
Chief Nuclear Officer ,

NYN 93027

February 17,1993 -

United States Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Document Control Desk

1 erence: Facility Operating License No. NPF 86, Docket No. 50 443

Subject: Licensee Event Report (LER) 92 026 00: Voluntary LER 92 026, Bolting
Failures in Xomox Tuiline Valves ,

Gentlemen:

Enclosed please find Licensee Event Report (LER) No. 92 026 00 for Seabrook
Station. This submittal documents an event which occurred on July 14,1992. This LER is
being submitted as a voluntary LER by North Atlantic Energy Service Corporation,

,

Should you require further information regarding this matter, please contact Mr.
James M. Peschel, Regulatory Compliance Manager, at (603) 474 9521, extension 3772.

Very truly yours,

,g/[C d
'

Ted C. Feigedibaum

TCF:EWM/act

Enclosures: NRC Forms 366,366A

220062
.I'

9302230043 930212 a member of the Northeast Utilities system .//
'
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United States Nuclear Regulatory Commission February 17,1993
' Attention: Document Control Desk Page two

cc: hir, Thomas T. Martin

Regional Administrator
U. S. Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, PA 19406

Mr. Albert W. De Agazio, Sr. Project Manager
Project Directorate 14
Division of Reactor Projects
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Noel Dudley
NRC Senior Resident inspector
P.O.. Ilox 1149
Scabrook, Nil 03874

INPO
Records Center
1100 Circle 75 Parkway
Atlanta,' G A 30339

-

.__.

u iw-n==w



___m _ _ _ - - _ _ _ _ _ _ _ __ _ _ _ _ _ . . _ _ _ _ __ ._ _ _ - . . _ . _ . _ _ ._

APPRUVID Y 5MB 0 Fb0DDORM 366 U.$, NUCLEAR klistATORY C0p911$5!0N
-

,(592) LXP RLS 5 3IM .0104
,

ISilMAllD OURDIN PER Rf SPONSE TO COMPLY WiiH

LICENSEE INENT REPORT (LER) $12D$$t85$ctRSIO"Ib$tNIS 1(10
* 3 ' ' E$

1HL INf 0hMA110N AND REC 0kDS MANAGtM[NI !! RANCH
(HNBB 7714), U.S. NUCLEAR RFCULATORY COMMIS$10N,

(See reverse for required nutter of digits / characters for each block) WASHINGTON, DC
20555-0001,0 0104),AND 10 THE PAPlRWORK

Rl00C110N

_ _ _ _ ___ gffMg Q vD ( g ,F1 M(315[NG10N, ()(' 20f',]CE
PROJ[Cf Of f Of

_
_

03.

FACIL11YKAML3) Seabrook Station 00CFETNUMBED2) PAGE f
05000443 1 OF 4 '

liilt (CVoluntary LLR 956, Bolting Iallures in Konox fuIElIVaIv'es

hfiElLl5) (IRNUNRI6) REP 0HLDA1E (7) EttR f ACILITitSTINVQLVID (8)
~ ~

NHAL RlVISION
MJN1H DAY YEAR VfAR M')N T H DAY flAR

NUMBER HUMBER 05000
m!LHY m Do "07 14 92 92 , 026 00 02 12 93 0b

OPERATING $di[dfY$U!Nii[0 PURSVANT [0_THE R(QldRIMENTS Of 10J7Us (O.eck one or mre) (11) ly
C3DE (9) 20.40/(b) 20.405(c) 50.13(a)( 2 )( lv) 13.71(b)

POWER 20.405(a)(1)(i) 50.3b(c)(1)
LEVIL (10) 20.405(a)(1)(ll) 50.36(c)TF)_

b0./3(a)(2)(v) /3.71(c)
100

50.73(a)(2)(vii) x DihiR
20.405(a)(1)(111) 50.73(a)(2)(i) 50.73(a)(2)(viii)( A) Specify in
20.405(a)(1)(iv) 50.73(a)(2)(ii) 50.13(a)(2)(v111)(U) jt ac ow

20.405(a)(1)(v) 50./3(a)(2)(111) 50.73(a)(2)(x) NRC form 366A)
LICENSEE C6NTACT f 0R Tit!S lfR (12)

NAML ILLLPHONL NUMBLR (include Area Code)
Mr. James M. Peachel, Regulatory Complianco Mgr. (603) 474-9521' Ext 3372
-

cmp!ETE ONE t'INE f 0R EAoiCOMPONENT FAILURE DESCRIBf D IN THIS REPORT (13)

E
CAUSE SYSitM COMPONLN! MANUfACTUP[R CAUS[ SYST[M COMPONENT MANUFACTURER,

11 C11 V X002 You

SUPPllMLNIAL REPORT [xPECitD (14)
~

M1H DAY Vf AREXPECTED

{ VLS SUBMISSION
(if yes, co@lete EXPECTED SuuMIS$10N DATE). I NO

DATE(15)

ABS 1RACT (Limit to 1400 spaces, i.e., approximtely 15 single-spaced typewritten lines) (16)
_ _

ibis LtR is being submitted as a voluntary LIR by North Atlantic [nergy Service Corporation.

On July 14, 1992, Seabrook Station mintenance personnel were performing work on Chemical Volune Control System (CB]
demineraliter 2A resin sluice distharJe valve, CS-V-93, when it was discovered that three of the four cover bolts had
fractured. This bolting configuration caused the valve bonnet to loosen and becom cocked. The demineralizer was isolated
and a temorary strongback device was installed on the valve to prevent the plug from being ejected. As a result of this
failure, plant walkdowns of similar valves were performd. It was discovered that two additional valves, CS V 252 and CS-V-
742, in close proximity to CS-V-93 each had two f ractured cover bolts. CS V 93 and CS-V 252 are safety related ASME Class 3
valves, and LS-V 742 is a non-nuclear safety valve. All three valves are thret- inch stainless steel Xomx J02 Tufline plug5

valves which are unually operated with remte reach rods. Valves, CS-V-93, CS-V-252, and CS-V-742, are phhica ly located in
the Primary Aunillary Building [NF] demineraliter alley.

There were no adverse safety consequences as a result of this event. No radioactive ef fluents were released to the
envircren t.

The rcot cause of the bolting failures was determined to be due to high material hardness which caused the sterial to becone
ave susceptible to stress corros:on cracking. lhe station envirormnt provided the necessary misture for initiation and
propagation of the telt stress cracking. The normi bolt torquing tensile stresses have been determined to be sufficient te
contribute to intergrenular stress corrosion cracking.

Nnrth Atlantic has replaced bolting on a total of 158 Xotox Tufline plug valves which had Grade B6 Type 410 stainless steel
cover bolts. This total consists of 64 ASME Safety Cla?s 2 and 3 valves and 94 non-nuclear safety related valves.
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On July 14, 1992, Seabrook Station maintenance personnel were performing work on Chemical Volume Control System [CD}
demineralizer 2A resin sluice dit. charge valve, CS V 93, when it was discovered that three of the four cover bolts had fractured.
This bulting configuration caused the valve bonnet to loosen and become cocked. The demineralizer was isolated and a
temporary strongback device was installed on the valve to prevent the plug from being ejected. As a result of this failure,
plant walkdowns of shnitar valves were performed. It was discovered that two additional valves, CS V 252 and CS-V 742,in
close proximity to CS V-93 cach had two fractured cover bolts. CS-V-93 and CS-V 252 are safety related, ASME Class 3
valves, and CS V 742 is a non-nudent safety valve. All three valves are three inch stainless steel Xomox Tulline plug valves
which are manually operated with remote reach rods. Valves, CS V 93, CS V-252, and CS-V 742, are physically located in the
Primary Auxiliary 13uilding demineraliter alley.

North Atlantic conducted the following investigations to determine the cause of 'bc bolting failures:

Initial Bohinn Faihire Survey

North Atlantic Energy Senice Company (North Atlantic) developed an inspection p;ogram to determine the extent of the
problem and to make replacement recommendations. This program perfoimed a preliminary inspection of all safety and
selected non safety related Xomox |X002] Tulline plug valves. Specific inspection attributes included a characterization of the
valve senice emironment, cover bolt markings, and as-found condition. A total of 158 valves were visually inspected including
64 ASME Safety Class 2 and 3 valves, and 94 non. nuclear safety valves. The resuhs of this inspection identified a total of 7
bohing failures.

Failure Characteri7ation

The failed cover bolts from CS-V 93 were subjected to an alloy assay and a bench hardness test in the station laboratory and
provided to Yankee Atomic Electric Company for suoplementary examination. In order to further quantify the bohing
material properties one bolt from each selected valve was visually inspected for general surface condition, and tested for
hardness and alloy composition. The North Atlantic testing program performed bolt inspection on 94 bolts from both safety
related and non nuclear safety valv s. United Engineers & Constructors (UE&C) [UO80] was contracted to perform detailed
material analysis on some of the Xomox plug valve cover bolts and to confirm the resuhs of the station testing program. The
UE&C material evaluation consisted of macroscopic and microscopic examinations, Rockwell C hardness testing, scanning
electron microscony and electron dispersion x ray analysis on 23 cover bolts.

Holt Failure Analysis Results

The results from both the North Atlantic and UE&C metallurgical analpical procedures confirmed that the cover bolting is
SA/A 193, Grade IM, (Type 410 stainless steel) with a Rockwell C hardness ranging between 27 and 39. Metallurgical
examinations performed by UE&C concluded that in all cases the material failure mechanism was attributed to intergranular
stress corrosion cracking (IGSCC). This conclusion is based on the following known conditions; 1) normal bolting torque
stresses provided sufficient tensile stress to contribute to IGSCC,2) high as-found material hardness (Rockwell-C 27 to 39),
and 3) the normal senice environment in the station provided the necessary combination of factors to cause these bolt
fractures,

in addition, the cause or initiating mechanism was in all cases determined to be the high hardness properties of the Type 410
bohing material which most likely resuhed from inadequate tempering of the material. AISI Type 410 martensitic stahdess
steel is sensitive to the tempering process. Increased susceptibility to stress corrosion cracking will result from excessive'

material hardness if the material is not properly tempered. Inadequate tempering of Type 410 material by itself will not
cause bolt failures but in conjunction with applied and or residual internal stresses in certain senice uwironments will greatly

incLene this mattrialLsmttgliUlity_.10_fgg~adation.
~1MTGriW(%2]



1
1

M IORM 306A U.$. NUCLEAR RECULA10RY C0ptti$510N Ai'I'ROVLD BY OMB N3 3t50-0104
(b-92) EXPIRES 5/3I/95<

'
[SilMAllD BURD[N PER ht5PON5C 10 COMPLY Wi1H.

1H15 INFORMA110N 00Lt[C110N Rt0V 60.0 HRS.
f OPWARD COMMEN15 REGARD 1NG BURh[EST:N [ STIMATE 10

LICENSEE EVENT REPORT (LER) I M. INf0RKA110N AND RECORD $ MANAGtMINT BRANCH
TEXT CONTINUATION (MNBB 7114), U.S. NUCL E AR Rf CUL ATORY COMMISSION,

WASHING 10N, DC 20555-000),0 0104),KANACf Mf NT AND BUDGri (WASHlhG10N, DC ?O50L
AND 10 THE PAP [RWORK

REDUC 110N PROJECT 315 0FilCE Of

FACillTY N W (1) DOCKET NUMSrR (?) LIR NUMB [R Ts:
-

PAGE f3)
yggg SLQUEN11AL REVISION

5eabr mk Station nuM n Nt tnM 43 92 3W4

]01 (if wre space is required, use adJitional copics of MC loin 36M) (11)
,

The North Atlantic testing program performed bolt hardness testing on 94 of the 158 affected Xomox Tufline plug valves,
where one cover bolt from each valve was hardness tested. Seventy-four of these bolts were found to have high hardness
properties in the range of Rockwell-C 27 to 39. The hardness of this Type 410 stainless steel bolt was found to be greater than
the Rockwell-C 26 maximum recommended by recent industry reports. These high hardness properties are indicative of Type
410 material which has been tempered between 490 and $79 degrees Celsius (925 and 1075 degrees Fahrenheit). These
tempering temperatures were below the minimum 593 degrees Celsius (1100 degrees Fahrenheit) tempeting temperature
required by the SA/A 193 material specification.

CORRrenvl! ArnONs 4

Cover Ilolfine Ittolacement Procrum
The original plug valve pmchase specification and the Xomox vendor manual required that the valve cover bolting meet SA or
A 193 Grade 15 AISI Type 410 stainless steel material requirements depending if the material was being supplied as safety
related or non safety related respectively. North Atlantic evalu ted alternate cover bolting; materials that would be more
resistent to st. css cotrosion cracking given the station senice emironment ar-1 system stress conditions. Alternate bolting
material SA 564, Type 630 condition 1150 stainless steel was selected as the replacement botting for installed Xomox Tufline
plug valves. This material would provide the required mechanical properties and improved resistance to stress corrosion
cracking. Since the initial bolt failure mechanism was identified as condition induced, all Xomox plug valves that met similar
plant conditions and perform a safety related function were identified for cover hoh replacement.

The bolts in 158 Xomox Tufline plug valves with Grade 116 (Type 410 stainless steel) cover bolts were replaced with SA $64
Type 630 condition 1150 stainless steel bolts. In addition, non-nuclear safety Xomox Tulline plug valves with aimilar bolting
material have been identified. The replacement of these valve cover bohs will be based on failure trending, and field
inspections.

Future Material Procutement
Since the susceptibility of the Type 410 material to IGSCC is directly related to the hardness of the material, future
procurements will requite the material to be furnished and certified with a maximum Rockwell C hardness of 26.

Trainin2
During quarterly F.ngineering Support Training sessions, the topic of stress corrosion cracking mechanism ns it relates to AISI
Type 410 stain'ess steel material will be discussed.

AnbrnONAl, INFOR\tNnON

A review of other relevant information regarding IGSCC was performed. The Nuclear Resources and Management Council
I(NUMARC) presented a report which contains concerns associated with stress corrosion cracking of Type 410 stainless uccl

material in nuclear pmver plant environments. The report concluded that this type stainless steel is more susceptible to stress
corrosion cracking annt is sensitive to heat treating temperatwes. This material has a definite relationship between heat
treatment temperature and the materials hardness.

Tu m idf3 W T W T
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Northeast Utilities reported to the NRC, on May 11,1990 (Milk 1nne Nuclear Power Station #3 Findines and Potential
[oncerns Reentdinc Tu0ine Plue Wived similar bolting failures at Millstone Unit 3 regarding Xomat Tufline plug valves.
The failures were identined in non safety related systems also which used Type 410 stainless steel bolting material. It was
hypothesiwd that external contamination and wetting of the lubricant may have been responsible for the cracking. The
lubricant identified was not tested or certified for low halogen content.

Both of these references were previously reviewed, and were reresiewed subsequent to the failures addressed in this LER.
Neither of these reports provided any new information.

SAIFry CONSI'Ot?I!NCIW

There were no adverse safety consequences w a result of this event. Ilowever, a breach of the pressure boundary of CS V 93
resulting from fractures of all four cover tiolts potentially existed. Consequences of this breach would have resulted in
emptying spent resin contenis of the demineraliter on to the floor of the l'rimary Auxiliary lluilding. Given the system breach
a dose rate determination was performed by the licalth Physics Department. It was determined that radiation exposure to
personnel in the Primary Auxiliary Building would be in excess of 25 rem. The resin spill would be contained within the
Primary Auxiliary lluilding which has general area ventilation and radiation monitoring systems. The exhaust air from this area
would be routed through a high efficiency cleaning filter before being discharged through the unit plant vent. Area radiation
monitors would alarm to alert operators and personnel of this condition.

ROOT CAtisH

The root cause of all the cover bolt failures was determined to be due to high material hardness. This caused the material to
become more susceptib!c to intergranular stress corrosion crnking. The Station senice emironment provided the necessary
atmosphere for initiation and propagation of the bolt failures. The normal tensile stresses resulting from bolt torquing have
been determined to be sufGeient to contribute to intergranular stress corrosion cracking.

pl AVf CONDflIONS

At the time of the identification of this condition the plant was in MODE 1 and operatiag at 100% power.

PRIN10l'% OCC1'RRIINCIW

In 1987, SA 193 Grade 116 (Type 410) stainless steel cover bolts for two safety related Xomox Tufline plug valves in the
Senice Water System [Bl] were foimd broken. The bolt failure was determined to be caused by severe rusting and the bolts
were replaced with Grade US (Type 3N) stainless steel cover bolts as recommended by the Xamox Corporation. The failure
was determined to be an isolated case,

in 1992, during normal maintenance activities on the spent fuel pool pump 10A [DA] one of the casing studs fractured during
tightening operations. The stud was found to be made from SA 193 Grade Pm (Type 410) stainles. steel and was initially found
covered with boric acid. A laboratory analysis of the stud found that the bolt exhibited a Rockwell-C hardness of 31 and
ccncluded that the stud fracture mechanism was 1GSCC which caused from boric acid contamination from the system process
fluid. All of the casing studs were replaced with SA 564 Grade 630 Condition 111100 stud;. This case is still under
imestigation.
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