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UNITED STATES NUCLEAR REGULATORY COMMISSION
Attention: Document Control Desk |
Washington, D. C. 20555

Reference: (a) License No. DPR-36 ( Docket No. 50-309 )

Subject: Maine Yankee Licensee Event Report 97-009-01, Design Basis Issues for
Iligh Energy Line Breaks

|

Gentlemen:
|

Please find enclosed Maine Yankee Licensee Event Report 97-009-01. This report is
,

submitted in accordance with 10 CFR 50.73(a)(2)(ii). j
!

IPlease contact us should you have any questions regarding this matter.

Very truly yours,

I'

% G. 8G4 T
ames R. IIebert, Manager f

Licensing & Engineering Support Department 8 p.
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c: Mr. Ilubert Miller
Mr. J. T. Yerokun i
Mr. D. II. Dorman
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Mr. Patrick J. Dostle
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RIvlsion 1 to LER 97-009 is a major rewrite with significant changes from the original LER. To improve readability I

change bars have not been included.

On May 1, through May 21,1997, Maina Yankee was in the Refueling Shutdown Condition. During the review of
Milne Yankee's Individual Plant Evaluation for External Event (IPEEE) a scenario that could be more limiting than the
d: sign basis High Energy Line Break (HELB) in the Turbine Building was identified. Analyses of a broader spectrum
cf line breaks wore initiated. Initial estessment of the preliminary HELB profilm identified components in the
Ccmponent Cooling Water and Feedwater Systems that were not qualified for the harsh environment predicted by
ths analyses. On May 19,1997, following further review of Maine Yankee's High Energy Line Break licensing basis
it was recognized that certain plant modifications installed after 1973, did not correctly account for licensing basis
rIquirements for a postulated High Energy Line Break in the Main Steam Valve House (MSVH). Safe Shutdown
Equipment potentially impacted by this oversight include the following: EFW System, Secondary Component |
C:oling Water System, Emergency Diesel Generator, DWST Level Alarms, and RG 1.97 Steam Generator Pressure |
instruments. On May 21,1997, HELB related deficiencies associated with possible ruptures in Steam Generator

-

BI:wdown and Letdown System piping wer9 identified in the Primary Auxiliary Building. |

Additional analyses of postulated rupturer on high energy lines in the Turbine Building, MSVH and PAB continues.
Potential corrective actions being conside ed include: replacement, modification, or relocation of components not
qualified for a HELB, and continued evalut tions for possible modifications to the Turbine Building, MSVH and PAB
that would mitigate the consequences of a design basis HELB in these naas.
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IMTIAL PLANT CONDITIOMi;

On May 1, through May 21,1997, Maine Yankee was in the Refueling Shutdown Condition.

EVENT DESCRIPTION:

Turbine Hall HELB
Milne Yankee's original design basis for Turbine Building (NM) High Energy Line Break (HELB) concluded that a
guillotine break of the M inch Main Steam (SB) piping near the Control Room and Protected Switchgear Room
vintilation equipment produced the most limiting environment. Evaluations showed that this break would cause
Turbine Building siding failure and allowed rapid venting of the Turbine Building.

Tha resulting environment was determined to be non-harsh. As a result,it was concluded that equipment located in
tha Turbivee Building that was required for safe plant shutdown following a design basis HELB was not required to be
qu111fied for a harsh environment.

Milne Yankee reviewed beyond design basis events for the Individual Plant Evaluation-Extemal Event (lPEEE).
During this examination a Turbine Building HELB scenario was identified that could have been more limiting than the
dtsign basis HELB. The scenario centered around the possibility that other breaks could occur that would not
rupture the Turbine Building siding and the energy released would be retained within the Turbine Building and result
in a potentially harsh environment.

Mrine Yankee voluntarily submitted LER 96-04 on this issue. Additional evaluations and analyses on a broader
spzetrum of line breaks were initiated. Maine Yankee committed to determining all bounding design basis scenarios
and would inform the NRC Staff of the outcome of evaluations performed as part of the corrective actions described
in the LER. This was done through:

1) Letter to the NRC, MN 96-114, dated August 14,1996
2) Letter to the NRC, MN-96-154, dated November 18,1996

iThree letters concluded that a mild environment could be maintained in the Turbine Building based upon double
ended breaks of Main Steam (30 inch) or Main Feed or critical cracks for smaller lines. Double ended breaks of
cmaller pipes were not considered part of the design basis at the time of the letters, however, evaluation of the
affects of smaller doubled ended breaks continued.

On May 1,1997, after further evaluating the potential affects of the smaller pipe double ended breaks, Maine
Yar ke concluded that double anded breaks of 10 inch and 14 inch diameter Main Steam lines should be included in
the de vign basis since the post rupture environment was more severe than from the large Main Steam and
Fesdater lines as well as the critical cracks. These ruptures result in significant mass and energy release rates to
tha Turbine Building but the pressure transient is not large enough to cause building siding failure. The energy
rsleased is retained within the building resulting in higher temperatures for longer durations of time, even when
tiking into account increased Turbine Building ventilation measures as described in MN-96-114 and 154.

The engineering analysis (still preliminary at this time) for the 14 inch Main Steam line break predicts temperatures
as high as 280 degrees in the vicinity of the Primary Component Cooling Water (CC) and Secondary Component
Cooling Water (KB) pumps. Previous analyses predicted temperatures of less than 200 degrees in the vicinity of
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thzse pumps when considering only the largest Main Steam and Feed lines, and critical cracks for smaller lines.

Initial assessment of the preliminary HELB profiles identified components In the Component Cooling Water Systems
th:t are not environmentally qualified for the harsh environment predicted by the current analysis. PCC and SCC
pump motors, SCCW Logic Panel subcomponents, pressure switches, solenoids, cabling, connections, and conduit
arringements are not qualified for the HELB n ironment.

Additionally, sprNo manufacturer's terminal block and splice products are not qualified for the HELB environment.
Thise products aunt the Feedwater System as well as the Component Cooling Water Systems.

Tha Component Cooling Water Systems service the Residual Heat Removal (BP) systems, the Emergency Diesel
G1nerators (EK), and plant auxiliaries associated with the primary plant and the secondary plant.

Additional analyses of postulated ruptures of high energy lines continues. Mass and energy release calculations
h2ve been performed for postulated breaks in a spectrum of high energy main steam and feedwater lines ranging in
size from 4 to 30 inches in diameter. Maine Yankee is currently finalizing calculations to determine the Turbine
Building pressure and temperature profiles resulting from these postulated high energy line breaks. Qualification |

sviluations of affected components will be performed when the Turbine Building HELB environments are identified.

MSVH HELB
On May 19,1997, following further review of Maine Yankee's High Energy Line Break licensing basis,it was
ricognized that certain plant modifications installed after 1973, did not correctly account for licensing basis
rsquirements for a postulated High Energy Line Break in the Main Steam Valve House (MSVH). Safe Shutdown
Equipment potentially impacted by this oversight include the following: EFW System (BA), Secondary Component
Cooling Water System (CC), Emergency Diesel Generator, DWST Level Alarms, and RG 1.97 Steam Generator
Prassure instruments.

The 1973 MSVH HELB design basis assumed that a HELB could damage the EFW Pump suction line to the DWST.
The design basis required the operators to manually realign the suction :n the PWST before starting the pumps. In
crder to prevent steam generator dry-out, the pumps now auto-start on low steam generator level (EDCRs 79-42 &
80 35). With the auto-start feature, if the suction line from the DWST is damaged by a HELB in the MSVH, the
pumps may start before the operaters can realign the suction to the PWST. This could cause the failure of both

,

EFW Pumps due to a loss of suction flow. ]
|

With the installation of the auto-start feature, it was necessary to install an auto-isolation feature to keep the EFW l

Pumps from feeding a low pressure steam generator; potentially causing a retum to power or pump runout (EDCRs !

80-35 & 83-29). The pressure transmitters which actuate this feature are located in the MSVH. Failure of the i

auto-isolate feature caused by a HELB in the MSVH could isolate EFW flow to the generators, allow the pumps to
ba damaged by runout due to low back pressure in a faulted Steam Generator, or cause a retum to power due to
excessive RCS cooldown caused by feeding a faulted Steam Generator. 1

The minimum flow line for the EFW Pumps is routed through the MSVH to the DWST. This line also provides EFW
pump oil cooling water return flow (EDCR-85-51). Damage to the return line caused by a HELB in the MSVH could
cause the flow to be restricted so that the pump minimum flow and oil cooling requirements are not met.

EDCR 80-45 mMHied the Component Cooling Water System (CCW) so that the Primary Component Cooling Water
System (PCCW) cooled one Emergency Diesel Generator (EDG) and the Secondary Component Cooling Water

NRC FORM 366A (4-95)
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System (SCCW) cooled the other. Some SCCW lines are located in the MSVH. Therefore, loss of SCCW due to a
MSVH HELB and a single failure in the PCCW System could cause a loss of both EDGs due to a loss of cooling
water.

EDCR 9129 installed RG 1.97 steam generator pressure indicators (PT-1012,1022, & 1032) in the MSVH. The
cables for these instruments are located close together as they leave the area. RG 1.97 pressure indication for
stram generators being used for decay heat removal may be rendered inoperable if a main feedwater line break is
a:sumed in the MSVH.

A HELB in the MSVH could affect cables associated with DWST level alarms located in the adjacent Containment
Parsonnel Hatch Area. The NNS level alarms were used by Maine Yankee to meet NRC requirements for redundant
DWST level alarms. The cables associated with the NNS level alarms are not environmentally qualified and may be
sffected by a MSVH HELB. Protection of these alarms is particularly important since the DWST may be emptied
quickly due to damage to lines in the MSVH and the possibility that the AFW Pump could operate and pump water
frcm the DWST to the flour of the MSVH.

EAB HELB
On May 21,1997, following additional engineering review of Maine Yankee's HELB design / licensing basis, it was
dstermined that a high energy line break in the S/G Blowdown (WI) piping or Letdown System (CB) piping exiting ,

Containment into the PAB at elevation 11 foot could affect numerous class 1E cables located in the area possibly I
adversely affecting the ability to safely shutdown the plant. Preliminary evaluation of this condition has identified |
tha following potential consequences. 1

A break in the S/G Blowdown piping during normal operations (particularly at low power levels) could cause a
rstctor trip due to excessive RCS cooldown before the blowdown trip valves isolate the break, in addition, pipe
whip and fluid jet could cause control and power cables to Emergency Feedwater Pump (EFW) P-25A to be lost as
wzil as the EFW Pump Room Exhaust Fans FN-35A & B which are needed to provide cooling for the EFW pump
motors and EFW flow instrumentation. S/G level and HPSI flow instrument cables required by Regulatory Guide
1.97 could also be lost. Other cables associated with both the EFW control valves and the EFW trip valves could
b3 potentially affected by different breaks in the same blowdown piping.

A break in Letdown System pipe 21/2"-CH-53, located in the same area of the PAB, could result in reactor trip due
ta loss of RCS inventory. Pipe whip and fluid jet stream associated with such a break could affect many of the
came Class 1E cables described in the proceeding two paragraphs, and which are required to mitigate the HELB
and safely shutdown the plant. Regulatory Guide 1.97 instrumentation for HPSI flow as well as SIG level could be
I::st. The EFW trip valves and flow indication may also be lost.

A comprehensive engineering review of Maine Yankee's susceptibility to High Energy Line Breaks continues.

SAFETY SlGNIFICANCE:

Hzd one of these unanalyzed events occurred, equipment important to safety may have been unable to perform it's
function. Evaluation of this condition is ongoing and any post HELB safety concerns identified will be reported in r
supplement or revision to this LER.

.
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CAUSAL FACTORS:

Tha change in the licensing / design basis for HELB was a result of three causal factors:
1

o insufficient detailin the documentation justifying the original design basis (circa 1973/1974)

inadequate accounting for Maine Yankee's HELB Licensing basis when making plant modifications.o

I
o New informat!on developed during the IPEEE review.

CORRECTIVE ACTIONSJ

c Continue ongoing effort to reconstitute HELB design basis information.

Continue evaluations of high energy line breaks that could potentially cause more limiting env:ronma its in theo
Turbine Building than the original design basis break.

Replace, modify or remove, as applicable, identified components that are not qualified for a post HELBo
environment in the Turbine Building, MSVH, and PAB.

Continue evaluations for possible modifications to the Turbine Building that will mitigate the consequences of ao
design basis HELB in the Turbine Building, MSVH, and PAB. ,

l
|

PREVIOUS SIMILAR EVENTS:

97-009, Rev. O Design Basis issue for High Energy Line Bmak in the Turbine Building

96-024 High Energy Line Break Potentialin Unprotectd Cable Tray Room

96-004 Turbine Building High Energy Line Break (Informational LER)

95-009 inappropriate Technical Specification Ventilation Filter Test

93-023, Rev.1 PCC/ SCC Outside Design Basis due to Continuous Venting through NNS Piping

90-008 Failure of Environmentally Qualified Limit Switch

90-001 Failure of Environmentally Qualified Limit Switch )
:

89-002 Environmental Qualification Discrepancies identified in Containment Cable Connector |
!

87-005 Reactor Coolant System Loop RTD Environmental Qualification Discrepancies

80-001 Steam Line Break Analysis Error

u
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