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On June 5, 1997, with the Unit in Mode 5, the Configuration Management Program Final Safety Analysis Report
(FSAR) ve. ification identified that incorrect stress analysis limits may have been used in the design of moderate-
energy fluid system piping Algo, the affects of a design change which changed the Cantainment design from sub-
atmospheric to atmospheric on Containment leakage i"tegrity were not evaluated These two conditions were
determined to be reportable on June 9. 1997 On October 1, 1997 it was determined that the failure to include in the
ISI precyram some weld locations (“or high and certain moderate-energy lines) within penetration areas required to be
identified as break exclusion areas (BEA's) was reportable pursuant to 10 CFR 50 73(a)(2)(1)(B) as a condition or
event prohibited by the plant's Technical Specifications.

The cause for not apply.ng the correct stress limits in the design of moderate-energy piping, was inadequate
communication within the Architect/Engineer (A/E) organization during the oiiginal dasign. The cause for not
reviewing the effects on Containment integrity of changing from a sub-atmespheric t an atmospheric design was
inadequate technical review within the utility engineering and A/E organizations during operation

There were no adverse safety consequences from these conditions These conditions are significantin that a
through wall pipe crack would result in exceeding the leakage assumptions utilized in dose assessment calculations.

Pipe stress calculations will be reconciled to the proper aliowable stresses The FSAR ana design documents
will be updated The IS!I program will be updated to include weid inspectior: for the defined BEA's
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I Description of Event

On June 5, 1997, with the Unit in Mode 5. the Configuration Managument Program Final Safety Analysis Report (FSAR)
verification identified thet incorrect stress analysis limits may have been used in the design of moderate-energy fluid
system piping Also, the affects of a design change which changed the Containment design from sub-atmospheric to
atmospheric (or slightly positive) in tha long-term (i e . greater than 24 hours post-accident) on Containment leakage
integrity were found not to have been evaluated These two historical conditions were determined to be reportable on
June 9, 1997, pursuant to 10 CFR 50 73(a)(2)(11)(B) as conditions outside the design basis. On October 1, 1997, it was
determined that the failure to include in the IS! program some weld locations (for high-energy and certain moderate-
ene-gy lines) within containment penetration areas that were required to be identified as break exclusion areas was
reportable pursuant to 10 CFR 50 73(a)(2)(1)(B) as a conditior: or event prohibited by the plant's Technical
Specifications

The Nuclear Regulatory Commission (NRC) Standard Review Plan (SRP), Sec' on 3 6 2, “Determination of Rupture
Locations and Dynamic E*fects Associated With The Postulated Rupture of Piping " and Branch Technical Position
(BTP) Mechanical Equipment Branch (MEB) 3-1, “Postulated Rupture Locations in Fluid System Piping Inside and
Outside Containment " provide design requirements for high-energy and moderate-energy fluid system piping. BTP
MEB 3-1 Sections B 1 b and B 2 b, state that for “fluid system piping in containment penetration areas, [that] breaks and
cracks need not be postulated in those portions of piping from the containment wall to and including the inboard or
outboard containment isolation valves, provided they meet’ the appliable requirements of Section i of the /merican
Society of Mechanical Engineers (ASME) Code, and other additional requirements These areas are referred to as pipe
break exclusion areas (BEAs) for high-energy fluid system piping and throigh wall leakage crack exclusion areas (alsc
referred to as BEAs) for moderate-energy fiuid system piping.  The Final Safety Analysis Report (FSAR) Chapter 3,
"Section 3 8, “Protection Against Dynamic Effects Associated with the Postulated Ruptures of Piping.” invokes the
criteria of the SRP Sectior 36 2, and BTP MEB 3-1 Section B 1.b and B.2 b for the anal;'sis of some fluid piping
systems

To invoke the criteria specified in the SRP Section 3.6 2 and BTP MEB 3-1, the piping system must be designed to the
conservative stress limits specified ‘n the SRP and the BTP  In order to define a high-energy line break exclusion area,
the BTP (committed tn through the FSAR) requires that an augmented In-Service Inspection program, in accordance
with the requirements of 10 CFR 50 55a(g)(6)(i1), be implementad and inspection performed in accordance with Section
X! of the ASME Code For moderate-energy piping for containment penetration arvas which take exception to General
Design Criteria (GDC) 54 \nrough 57, augmented ISI is “equired to be performed in accordance with FSAR Section
6242 "System Design "

The origina! plant design was for a sub-atmospheric Coniainment. For a sub-atmospheric Containment design, it is
necessary to ensure that in-leakage due to a postulated passive failure in a containment penetration boundary does not
challenge maintaining the Containment sub-atmospheric post-Des'gn Basis Accident (DBA). In January 1991, a design
change eliminated the sub-atmospheric design in favor of an atmospheric design. The change from a sub-atmcspheric
to atmospheric Containmant design results in the long-term (i e . grea*er than 24 hours post-accident) pressure
response changing from sub-atmospheric to atmospheric (or shightly positive). Therefore, the in-leakage concern for
passive failure was replaced with an out-leakage concern.

The reportable conditions are |

« Prior to the design change, long-term passive failure in Containment penetration areas for the Emergency Core
Cooling Systems (ECCS), Quench Spray System (Q83), and Recirculation Spiay System (RSS). Hydrogen
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Manual Sections on Resolution of Degraded a. 4 Nonconforming Conditions and on Operability " On October 1,
1997, it was determined that the failure 10 include in the IS| program some weild locations (for high-energy and
certain moderate-energy lines) within containment penetration areas that were required to be identified as break
exclusion areas was reportable pursua: 2 10 CFR 50 73(a)(2)(i)(B) as a condition or event prohibited by the
plant's Technical Specifications. This condition existed from initial startup until the present

These conditions were discovered when the unit was in Mode 5, in an extended cold shutdown, and as a result no
immediate operator action was required Detailed records of the reviews of the individual system requirements, stress
analysis packages and calculations are svailable at the Milistone Station.

. Cause of Event

The cause for not applying the correct stress limits in the design of moderate-2nergy piping, was inadequate
communication within the Architect/Engineer organization during original design in distinguishing between the stress
imits for high-energy and moderate-energy systems.

The second event involved not reviewing the effects on Containment isolation system integrity of changing f:om a sub-
atmospheric to an atmospheric Containment design  The cause of this event was inadequate technical review within
the utility engineering and Architec/Engineer organizations during operation.  This resulted in a failure to identify some
of the applicable break exclusion areas, consequentiy these locations were not included in the In-Service Inspection

program

Tr apparent cause for not including the proper scope for high-energy and the applicable moderate-energy break
' sion areas in the augmented IS| program was inadequate communication between the ArchitecVEngineer and the
U, ngineering organizations during onginal design

These are » = rical events identified as part of the Configuration Management Program review process

The cause for not identifying and reporting the Technical Specification violation was a misinterpretation as to the
applicability of the guidance of Generic Letter 91-18

M. Analysis of Event

An engineerir review is being performed for each condition identified through the Configuration Management Program
review The p.oper stress analysis acceptance criteria are being determined for each system. A review is being
performed of the acceptance criteria used in each affected pipe stress analysis calculation. As part of this review, break
exclusion areas are being verified (or redesignated) and the rationale for invoking each pipe break exclusion area is
being reevaluated and documented The Stress Data Packages (SDP's) are being updated to clearly convey the pipe
break exclusion area requirements for the particular systems Also, the applicability and scope of the augmented S|
program is being reviewed to ensure high-energy and appropriate moderate-energy line break exclusion areas are
included

There were no adverse safety consequenc...s from these conditions, in that the unit has not expenenced a pipe break or
through wall leakage crack within the Break Exclusion Areas. However, this condition is significant in that a through wall
pipe crack would result in exceeding the leakage assumptions utilized in the dose assessment calculations
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V. Corrective Action

Recurrence of these type of conditions is not expected due to enhancements in the design control process made since
their occurrence Chapter 8 of the Design Control Manual requires detailed technical reviews of vendor calculations.

The following corrective actions will be taken

1. Completion of the updates to the Final Safety Analysis Report to reflect the correct design information for break
exclusion areas and associated stress analyses has been revised from September 30, 1997, to prior to entry into
Mode 4

2 Pipe stress calculations will be reconciled to the proper aliowable stresses for the applicable containment
penetrations and design documents will be revised accordingly to clearly address pipe break exclusion areas prior
to entry into Mode 4

3 The Containment Isolation System will be restored to compliance with the Final Safety Analysis Report prior to
entry into Mode 4

4 The augmented inservice Inspection Program applied to break exclusion areas will be updated to incorporate the
inspection requirements and inspection locations determined from the engineering reviews prior to entry into the
sixth refuel outage

§ Augmented Inservice Inspection will be performed for the break exclusion areas identified within the revised
program in accordance with ASME Section X| requirements by the end of the sixth refuel ou.age

6 Criteria for determination of reportable events will be reviewed with those members of the Licensing staff
responsible for the determination of reportable events and members of the Engineering staff associated with this
event by November 26, 1997

V. Additic al Information
None

Similar Events

LERs diszussing inadequate design control related conditions are identified below Various zlements of the
Configuration Management Program are being conducted to detect design and licensing '.asis problems, which
inciudes the Final Safety Analysis Report The LERs are

LER 96-045-00 ‘“Electrical Separation Design Conflict with FSAR *

LER §7-015-00 “Potential Vortexing of Recirculation Spray System Pumps *

' ER 96-007-02 “Containment Recirculation Spray, Quench Spray, and Safety Injection Systems Outside Design Basis
Due to Design Errors *
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