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May 1, 1991
MP-91-365

Re: 10CFR50.73(a)(2)(iv)

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

Reference: Facility Operating License No. NPF-49
Docket No. 50-423
Licensee Event Report 90-030-01

Gentlemen:

This letter forwards Licensee Event Report 90-030-01 which is being submitted as an
update report by May 1,1991, in accordance with LER 90-030-00. Licensee Event
Report 90-030-00 was submitted pursuant to 10CFR50.73(a)(2)(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 COhtPANY

FOR: Stephen E. Scace
Director, hiillstone Station

j k 3/ <$4 -
BY: J hn S. Keenan

i tillstone Unit 2 Director

SES/TGM:ljs

Attachment: LER 90-030-01

cc: T. T. Martin, Region i Administrator
W. J. Raymond, Senior Resident Inspector, Millstone Unit Nos.1, 2 and 3 hjpD. H. Jaffe, NRC Project Manager, Millstone Unit Nos.1 and 3 i
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On December 31,1900, at 1636 hours with the plant m Mode 1 at 56 power, 550 degrees Fahrenheit and
2250 psia, a manual reactor tnp was mittated due to two so, mch Moisture Separator Dram hne (DSM) pipmg
breaks in the Turbine Building. Followmg the inp a Mam Steam Lme isolauon was trutiated to minimae the
release of steam into the Turbme Buildmg.

The cause of the event was the failure of the two DSM lines downstream of the respective lesel control vahes.
Both Imes appeared to burst, fail longitudmall), then unzip circumferenually at the mmimum wall thickness
locanon. The wall thickness at the rupture was approximateh 0 020 mehes. The cause of the sesere wall loss
was single phase erosion! corrosion. The combmauon of temperature, hipu fluid selocits and extremely low
oxygen content are the causatne factors. The wall loss was locahzed. The mimmum thickness occurred
adjacent to the control vahe(s) and mereased at u,011 mches per inch downstream from the vahetst |

As immediate corrective acuon control room operators performed the acuons required by the apphcable
emergency operaung procedures. The ruptured pipes were capped and the DSM pumps and pipmg were |
isolated to allow conunued operation. I

Dunng the third refuehng outage, w hich began on February 2,1941, the piping upstream and downstream of
the level control salves was replaced with pipmg havmg greater erosion! corrosion resistant properues
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1. Deenntion of Es em

-On December 31,1990, at 1636 hours wnh the plant m Ntode I at 669 power, 550 degrees Fahrenheit
and 2250 psia, a manual reactor trip was mitiated due to two six inch Nioisture Separator Reheater drain
hne (DSNI) piping breaks m the Turbine Buildmg. Followmg the tnp a Ntain Steam Line isolation was
imtiated to minimize the release of steam into the Turbine Buildmg. Breaks occurred m imes
downstream of the respecthe level control valves 3DSN!-LY20Al and B1, due to severe wall thinning
caused by erosion / corrosion (refer to Figure 2h The pipmp failure resuhed m the release of
approumately 12t000 gallons of steam' water from the condensate piping and hotwell and 6$,000 gallons
of water from the condensate surge tank. The thermal energy of the fluid released from the ruptured
piping acuvated the fire protection sprinkler system releasmp an addinonal 2$,000 gallons of water mto

; the Turbine Building. .in addnion to mechanical and electncal damage in the Turbme Building, a power
! loss caused the isolation of mstrument air to the containment, resulting m the loss of normal pressurizer
'

spray flow and the isolation of normal letdown flow. Reactor Coolant Pump Seal injecuon was reduced
to the mmimum allowable. Pressurizer lesel and pressure increased. One Power Operated Relief Valve
(PORV) hfted three times to control reactor coolant system pressure.

At the time of the trip, operators verihed that the reactor tnp and bypass breakers uere open, that all
| control ~ rods were fully inserted, and that neutron flux was decreasmg, An Auxihary Feedwater actuation

occurred as a result of steam generator low-low level signak. This is a normal plant response following a;

tnp from 86G power. A hiain Steam Line Isolation was manually imtiated due to the hne break in the'

Turbine Buildmg. No addnional engmeered safety features were reqwred or mitiated. There was no
operational, mamtenance, or construcuan activ ties in progress at the time which affected the event. The
plant stabihred at approximately 1641 hours based on stable reactor coolant s>siem temperatures, tht-
restoration of normal letdown flow, and restorauon of normal pressunter pressure control,

!!. Cause of Event

The cause of the failure of the D$kt imes was severe wall thmnmg downstream of the control valves,
The wall thickness of the carbon neel, six inch, schedule 40 pipe had decreased from a nominal
thickness of 0.250 mehes to 0.020 inches at the fallure sites. - The cause of the thinning is attributed to
smple phase erosion / corrosion. Piping design, fluid temperature, high fluid selocity, and oxygen content -
of the fluid contributed to the accelerated wear rate. The original piping design in the early 70's had not

; cor4sidered the significant reducuans in fluid oxygen levels that would be achieved by the time the unit
| was ready for operation. The minimum thickness occurred adjacent to the control valve (sh and
I increased by 0.011 mehes per inch downstream from the vahe(st

The configuration of the failed piping was a honzontal run of 10* pipmg which reduced to'6" piping
upstream of a 6* control valve. The 6" piping extended up to a 6* manual isolanon valve, then
expanded to 10" piping, before tying into the Condensate System. While it is normal to reduce the line
size of piping directly upstream of a control valve, in typical piping designs, the pipmp is increased to the
origmal lme size immediately downstream of the associated control vahe (see Figure 2), The fluid
velocity in the pipmg downstream of the control valves has been calculated to be in the range of
17 h/sec, which when coupled with the low ox3 pen levels produces a high erosion rate.

An erosion / corrosion monitonng and inspection program for these non-safety related pipmg systems was
developed and has been in use following the failure of non-safet) related piping at Surry in luS6. NRC
Notice 56-106, Generic Letter 89-0S and other documents aided in this deselopment by providmp
information regardmg computer programs such as the EPRI CHEC program to predict piping areas
susceptible to single phase erosion / corrosion and the deselopmental NilT program. A data entr> error
resulted in the DSM system piping not bemg entered into the computer program. A comprehensive
review has determined that no other pipmp was omitted.

gem m

.



_ _ _ __ __-__-__-__

1
1

'

NRO f orm 3% A U& NVcLE AR Rt GAAToRY CoMMS$loN APP 4QvCD QMB NO 3'$0 01Q4 |',

46 80) E APiRE S 4/30'92 J
Estimate 0 t>#0en per response to comply with tn,s

. UCENSEE EVENT REPORT (LER) ;"g*,*g",yj'gg'g'';5g,"',$y,'s^g, 1,

TEXT CONTINUATION ana Re wi. M ea
Royatory Comm nmem eranen u-saon u 5 Naewssion Wasnmpton DC 20556 ano to
the Fawwork Recactice Proiect 0150-0104!. office of
Manacement anc Boopet Washmoton oc 20503

F AOLITY NAME (t) DocMT N.JMB&R 12) trmp.y p p 4, PAGE(3i

YEAR 'NO

Niillstone Nuclear Power Station
U I3 ~ ~

0|6|0}0|0|4|2|3 9|0 0|3|0 0|1 0| 3 OF 0|6
Tic of mor, saee es roovveo_ pse aopisonai NRc Form #tm s) nh

lit. Annhe of Event

This event is being reported in accordance wr.h 10CFR50.73(a)(2)(tv) as an event or condition that
resuhed m manual or automatic actuation of any Engineered Safety Feature, includmp the Reactor
Protection System. An immediate notihcanon was made in accordance with 10CFR50.7;(b)(2)(ii).

There were no sigmficant safety consequences due to this esent. The loss of instrument air to
Containment resuhed in a loss of normal non-safety related pressunter pressure and level control. As a
result, pressurder pressure increased to the PORY setpomt. The POR\"s functioned as designed to
prevent pressure increases beyond the PORY setpomt. The safety grade letdown flowpath was available,
but it was not used because restoration of the normal flowpath was expected. After the PORY cycled
the second time, both the valve open and valve closed lights on the main control boards remamed
illuminated. PORY discharge tal! piece temperature was used to verify the PORY had reseated. The loss
of power in the Turbme fluildmp led to a loss of power to the plant process computer, rendering the
Safety Parameter Display System ($PDS) unavailable. Control Room operators used the backup status
trees to venly critical status functions. h!onitonnp functions normally performed by the computer were
performed manually until power was restored to the computer.

lY. Corrective Action

The damaged sections of pipe were removed. Temporary pipe caps of a matenal consistent with the
origmal system design were installed. The plant returned to power utihung the hicisture Separator drain
system alternate drain lines. (See Figure 1). During the third refuehng outage (RF03), which began on
February 2,1991, the six-inch diameter pipmg unstream and downstream of the level control valves was
replaced with six-inch piping havmg greater erosion / corrosion resistant properties (i.e., 59 chrome-mol),
schedule 40 pipe (A-335, grade PS)). The exisung piping configuration was determined to be acceptable
with the change in piping material

The erosion / corrosion program was reviewed to verify that no other systems or poruons of systems were
omitted from the erosion / corrosion analysis. The affected DSh! lines were added to the inspection
program. These lines will remain in the inspection program even though they would be exempted
because of the high chrome content of the replacement piping. Prior to the restart of the plant following
the pipe break, nondestructive examinations were performed on the remaining sections of pipmp, on
welds upstream and downstream of the failed piping, on a representathe sample of piping with similar
configurations, and downstream of the alternate drain line control valves. The DShl piping downstream
of the ahernate drain line control valves was inspected again dunng the refuehng outage. The remaining
piping systems with similar conf purations were inspected dunng the refuehng outape.

The complete erosion / corrosion program was remodeled usmg the CHEChlATE program. The
CHECh! ATE inspection output was analyzed to identify any piping that required inspection prior to
returning to service following the refuehng outage. A total of 164 erosion / corrosion examinations were
performed prior to and dunng RFO3. Three piping lines were identified as requiring repairs in addition
to the original DSN1 piping. All repairs have been completed. In addition, three piping hnes were-
identified as requiring momtoring durmg the operating cycle (i.e., Cycle 4).

The instrument air containment isolation valve control circuitry was modified to prevent valve isolation on !
a loss of power to the current to pneumatic (1/P) controller. I

An engineering task force was formed to inyestigate the root cause and to provide corrective action
recommendations. The task force report has been issued and the report is currently being reviewed. An
update report will be sumitted by June 7,1991, to discus implementation of the correcove action
recommendations.
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