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Re: 10CFR50.73(a)(2)(iv)
June 6, 1991
?!P-91-471

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington D.C. 20555

Reference: Facility Operatine License No. NPF-49
Docket No. 50-423
Licensee Event Report 90-030-02

Gentle men:

This letter forwards Licensee Event Report 90-030-02 which is being submitted as an
update report by June 7,1991, in accordance with LER 90-030-01. Licensee Event
Report 90-030-00 was submitted pursuant to 10CFR50.73(aH2)(iv), any event or
condition that resulted in manual actuation of any Engineered Safety Feature (ESF),
including the Reactor Protection System (RPS).

Very truly yours,

NORTHEAST NUCLEAR ENERGY COh1PANY

.

%g
*

,-

- n/ Stephe E. Scace
Director, hiillstone Station

SES TGhl:ljs

Attachment: LER 90-030-02

cc: T. T. h1artin, Recion 1 Administrator
W. J. Ravmond. ' Senior Resident inspector, hiillstone Unit Nos.1, 2 and 3
D. H. Jaffe, NRC Projcet hianager, hiillstone Unit Nos.1 and 3
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On December 31.1990, at 1636 hours with the plant in .\1 ode 1 at Wi power, f 80 degrees # .hrenheit and
::50 pua, a manual reactor top was minated due to two 6-mch Stoisture Separator Dram h: (DSN11 pipmg
breaks m the Turbme Building. Followmg the tnp a Niam Steam Lme 1601 anon was imtiated to mmimite the
release of stearn mto the Turbme Bmlding.

I' The root cause of the esent was the failure to enter the affected hnes into the computer analpa program that
was utthred to determme pipmg suscepuble to erouon corrouon. The omission from the erouonicortouon
monitoring program resulted m the 0$N1 pipmg not t,emy mspecteci pnor to the failure downstream of the tuo
level control vahes. The wall thickness at the rupture was approximateh 0.02n mcbes. The cause of the sesere,

! uali lou was single phase vrouon/corrouon. The combmation of temperature, high fluid velout) and estremeh
! low ox) pen content are the cau<atne factors. The wall low was locahied.
:

1 At immediate correcthe action, control room operators performed the actions required by the appbcable
| ernergency operating procedures. The ruptured pipes were capped and the DSN1 pumps and pipmp were

isolated to allow continued operation.

Dunne the thttd refuehny outape, which began on Februar) 2, luul, the piping upstream and downstream of
the lesel control vahes was replaced with pipmp having preater erouonicorrosion iemtant propernes.
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1. Lenouon of b ent

On IMembel 31, 1 u 4 0, a t Itab In on wh tin ph..a o, Alode 1 M % power. 570 degrees f ahrenheit
and 2250 pua, a manual reactor inn wa* nuttated due to two us unh N1onture Separator keheater drain
hne (DSNii piping breaks m the lurbme budding. Folloump the inp a \ tam Steam Lme li.olauon was
imnated to nunimae the release of stearn mto the Turbme buddmg. breaks occurred iri hoes
doon4 ream of the respecuse lesel control sahes 3DS\1-LY20Al and Hi, due to seiere wall thmning
caused bs erouonsorrouon tre' r to Figure 21. The pipmg ladute resulted m the release of
a pproxtrhat c h 127,000 gallorn of steam'u ater f rorU lhe conderl' ate piping , nd hotw ell and b5.0(41 pallons
01 water trom the condensate surge tank. The thermal energs of the Huid teleased from the ruptured
piping actnated the hre protect on spnnkler miem releaung an addiuonal 25.000 gallons of water mio
the lurbme liudding. In addiuon to rnechanaal and electucal damage m the lurbme Butidmg, a power
lou caused the nolanon of inurument au to the wntainment, resuhmg m the lou of rmrmal preuurver
spras flow and the tsolaut n oi normal leidou n flow , Reactor Coolant Pump Seal huecunn was reduced
to the minimum allowable. Preuuruer lesel and preuure mcreased One Power Operated Rehef Vahe
(PORVi hited three times to comrol reactor coolant s>4em preuure.

At the tune of the tup, operators senhed that the reactor tnp and bypau breakers were open, that all
control rod were fulh unerted, and that neutron flux was decreaung. An Auxihar) f eedwater actuauon
occurred as a resuh of uram generator lou-low lesel ugnah. This n a normal plant response lohowmg a
inp from We power. A \ tam Steam Lme isolauon uas rnanuah) tmuuted due to the hne break m the
Turbine Budding. No addinonal engmeered safets features were requued or nouated. There was no
operanonal, maintenance, or construcuon acuvities in progrew at the time which af fe cted the esent. The
plant stabihred at approximateh 15 31 hours based on stable reactor coolant sptem temperatures, the
restoranon of normal letdow n how, and reuoration of normal prenuruer preuure control.

11. Came of Esem

The cause of the f adure of the DS\1 hnes was sesere wall ihmnmp downstream of the control sahes
The wall thicknew of the carbori neel. ux m;b, schedule 10 pipe had decreased from a nommal
thicknew of 030 mehes to 0.020 inches at the tadure snes. The cau e of the thmnmg n attrinuted to
single phase eroqon/corrouon P;pmp deugn, Huld temperature, high flutd seloca), and ox) pen content
of the Du d contnbuted to the accelerated wear rate. The ongmal pipmg deugn m the early ?u's had nnt
considered the ugnihcant reducuans m Duid ox) gen lesels that would be achiesed b) the ume the urut
was reach for operanon. Tne mmunum thickneu occurred adiacem to the contro! vaheN, . d
mcreased by 0.011 inches per inch downstream from the saheN.

The configuranon of the laded pipmp was a hontontal run of 10' piping which reduced to F pipirp
upuream of a V control vahe The V p:pmg extended up to a 6" ruanual nolanon sahe, then
expanded to 10" pipmp, before tvmg into the Condensate Ss stem. Whde n F normal to reduce the hne
sue of pipmg directh upurearn of a control sahe, m typical pipmp deugns the pipmp n mcreased to the
ongmal hne ure immediatch dowrotrearn of the aunciated control sahe bee Figure 2 L lhe Guid
selocm in the pipmg dowrotream of the control sahes has been calculated to be m the range of
17 fusec which w hen coupled u nh the low oxy gen lesch produces a high erosion rate.

The root (ause of the esent was the f adure to enter the affected hnes mio the computer analpn program
ICllLC) that was uulved to deterrmne pipmg suscepuble to the erouorecorrouon. The DSN1 hnes were
not entered due to the rnnmterpretanon of a note on the mput data theet A contnbuung f actor Aas
mnunderstanding as to w ho had the (nerall responundits f or the program. The erosiore corrosion
rnonnonny and in'pecuan program for these normalen related pipmg miems was deseloped and has
been in use followmg the ladure of non-safety related prpmg at Surry in 1%rt NRC Nouce %-106.
Genenc Letter W-ov and other documents aided in ihn deselopment bs prmidmg inforrnanon regardmp
compmer progrann such a the LPRI CllEC program to prechct ptpmg areas suu.epuble to ungle phase
trouornorroen and the deseloprnental \lFI program The data entrs enor resuhed m the DS\1 i

mtern pipmg not bemp entered mto the mmputer program. A compreht enne resire h,n driernuned
that rio other piping wa onmted.s
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111. Anah m o! Es em

Tim cu m n hemy reponed in accordarne unh loCFRf D '3(aH2)(n ) as an esent or c ondition that
resuhed m rnanual or automatu actuanon of arn Engmeered Safen icature, mcludmg the Reactor
Protection 5s stem. An immediate notification was made m anordance u nh loCf Rf o.'2(bi(2 t hn.

There were no ugnihcant saftts correquerno due to tho esent. The lou of untrument air to
Containment resuhed in a lou of normal non-satets related preuurvet prc9ure and lesel control As a
resuh preourver preuure merca*ed to the PORY setromt. The POR\ N funcuoned as deugned to
presem preuure increases beyond the PORV setromt The salety grade leidoun flowpath was as anable,
but it was not used because restorauon of the normal flowpath was expected Atter the l'ORY culed
the second ttrne, both the sake open and sake closed hghts on the rn nn control boards remained
illummated. PORY dncharge tailpiece temperature uas used to serih the PORY had reseated. Thelou
of power in the Turbme buildmg led to a lou of power to the plam proceu computer, rendermg the
Safets Parameter Dnplay Sutem (SPD5i unasallable. Control Roorn operators used the bat kup statut
tren to sent> cnucal stattn tuntuorn. N1omtormg luncuans normall> performed by the computer were
performtd inanualh unul power was restored to the computer.

IV. C orr e rt nt Arnon

The darnaged secuens of pipe were remosed Temporars py : cap of a material consstent with the
ongmal setem deugn were mstalled The plant returned to power unhnng the N1onture Separator drain
sniem alternate drain hnes (See Figure 1). Dunnp the third refuehng outage (RFO3), which began on
February 2. lWl, the six-mch diameter pipmg unstream and downsueam of the lesel control sahn was
replaced with meinch pipmp haung greater erouon<corroyon reustant propernes u.t.. 59 chrome-moly,
schedule 40 pipe ( A-335, grade Pf it The exnung pomg conhguranon was determmed to be acceptable
wnh the change in pipmg materiah

The crouon'corrouon pregram was renewed to serih that no other sptems or poruons of sutems w e rt'
omuted from the erosion corrouon anah sn. The af fected D5N1 hnes were added to the .rnrecuan
program. These hnes wdl remain in the mspecuon program esen though thes would be exempted
because of the high chrome content of the replacement piping. Pnot to the totart of the plant followmg
the pipe break, nondestructne exammanons were performed on the remammg secuons of pipmp, an
welds upstream and dowrotream of the f ailed pipmg. on a repreentatne sarnple of pirmg with simdar
conhguranons, and downstream of the ahernate dram hne control vahn The DS\1 piping downstream
of the ahernate drain ime control vahes wa* unrected agam durmy the refuehr y outage. The rematrang
pipmg systems with urmlar configurauons were msptcted dunng the refuehng outage.

The complete erouon corrouon program was remodeled uung the CHECN1-VIE program The
CHECN1 ATE mspection output was anahred to idenufy any pipmg that required mspecuan prior to
returning to sernce f ollowing the ref uehng outage. A total of 164 erouon/corrouon exarmnauons were
performed pnor to and dunny RF03. Three pirmg hnet were idenuhed as requinng repairs m addiuon
to the ongnal DSN1 pipmg. All repairs base been completed. In addition. three pipmg hnes were
idenuhed as requinng monitormg dunng the- operatmg cscle u.e., Cycle 4).

The irrtrument air contamment noiauon vahe cornrol circuitr> was rnodihed to present eahe rotation on
a lou of power to the current-to-pneumauc (l!Pi controller
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An engineering task force wai, lorrned to imr.tigate the tool cause and to proude correcuse acunn )recommendations. The task force report was iuurd on Start h .'7,1091. The task lorce
recomtnendations base been renewed ated tuo additional lactors were ide'itthed At the time .he error
was made. there was tmsunderstanding about who had the responubihn sur the crouon/corronon I

program The Engineenny Department of the recently restructusc Nuclear Engineering and Operations
(NED) organizauon has been auspned the responubiht) for it'e denlopment, renew, and coordination of
the erouonicorrouon program. The leu than adequate von).nunicanon, documentauon. and trani,mittal

of data contributed to the miunterpretation of the note on ',he data entrs sheet resulnnp in the inputerror. NEO will implement an erouon'corrouon program g udehne bs \ larch 31, 1992, to addrer the
procce for data mput, the format for data tranumual, and Ine reuen of input data to nuninure the
miunterpretation of input data.

,

\', Addmona! Inf orm:ninn

There hase been no similar esents that hage occurred at Shlkto.,e 3,
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