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Northern States Power Company 

414 Nicollet Mall 
Minneapolis, Minnesota 55401 
Telephone (612) 330-5500 

April 9, 1986 

Director 
Office of Nuclear Reactor Regulation 
US Nuclear Regulatory Commission 
Washington, DC 20555 

MONTICELLO NUCLEAR GENERATING PLANT 
DOCKET NO. 50-263 LICENSE NO. DPR-22 

Failure to Provide High Energy Line Break 
Protection for the Turbine Building Pipe Chase 

The purpose of this letter is to provide followup notifica
tion and additional information related to the recent 
discovery of a deficiency in the high energy line break 
(HELB) analysis performed for the Monticello Nuclear Genera
ting Plant and submitted for NRC Staff review on September 
7, 1973. This deficiency was reported to the Monticello NRC 
Resident Inspector and NRC Region III personnel on April 4, 
1986 and was the subject of a telephone conference call with 
NRC Office of Nuclear Reactor Regulation personnel on April 
5, 1986.  

Background Information 

In 1973, at the request of the Commission, a HELB analysis 
was performed for the Monticello plant by the Bechtel Power 
Corporation. In this analysis, worst case break locations 
were chosen by inspection. The basis for selection is the 
potential for damage to structure and safety related equip
ment. Only these worst case break locations were analyzed 
for pipe whip, jet impingement, and compartment pressuriza
tion. It was assumed that these analyses would represent 
bounding cases. In the feedwater system, bounding breaks 
were selected near the feedwater pumps and in the condenser 
rooms. No analyses were performed in the turbine building 
pipe chase.  

Later, in response to IE Bulletin 80-11, concrete block 
walls associated with safety related equipment were analyzed 
for all postulated loads. To protect block walls in the 
turbine building pipe chase, jet impingement shields were 
installed around the feedwater suction lines.  
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In late February, 1986 this apparent discrepancy in the 
treatment of feedwater line high energy breaks was noted by 
engineers on the plant technical staff and an investigation 
was begun. Bechtel was contacted and asked to review their 
project records to determine the reason for this discrepan
cy. On March 13, 1986 Bechtel responded that the turbine 
building pipe chase break location was not considered in the 
1973 analysis because of the analytical approach described 
above.  

Following a meeting with Bechtel on March 25, 1986 it was 
determined that there was a need to quantify the effects of 
a feedwater line break in the turbine building pipe chase.  
The primary concern is that a break in this room could 
damage Division I cables within the room and cause failure 
of block walls which could damage adjacent Division II motor 
control centers (Figure 1). Impell Corporation was contac
ted to perform the HELB analysis for the room.  

On April 4, 1986 Impell reported the results of their 
analysis. A guillotine break of one of the lines in the 
room would result in failure of the north wall. The NRC 
Resident Inspector and NRC Region III and NRR management 
were contacted. Subsequent fracture mechanics analysis by 
Impell Corporation, with the support of NUTECH, Engineers 
Incorporated, indicated that such a line failure is extreme
ly unlikely. Fracture mechanics analysis indicated that if 
a flaw were to exist in this piping, a stable detectable 
crack would develop under all postulated loading conditions 
in both suction and discharge lines. This crack would be 
detected and the plant safely shutdown prior to any equip
ment damage.  

Plan for Resolution of Problem 

The plant is scheduled to shutdown for a planned refueling 
outage beginning on April 30, 1986. Prior to restart from 
this outage, modifications will be made to the turbine 
building pipe chase to mitigate the effects of a HELB in 
that room.  

The 1973 Bechtel Analysis will be reviewed to determine if 
additional break locations exist which should have been 
considered. The results of this evaluation and a plan and 
schedule for resolving any additional deficiencies will be 
submitted to the Commission when the evaluation is completed
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prior to restart from 1986 refueling outage. If additional 
major modifications are needed to meet the requirements of 
the Commission, and a justification for continued plant 
operation acceptable to the Commission is developed, we 
would propose completing this work during operation fol
lowing restart or during a subsequent refueling outage. At 
this time, however, we do not believe that additional 
deficiencies will be found in the 1973 analysis which re
quire extensive plant modifications.  

Justification for Continued Operation 

Operation of the Monticello plant for the short period of 
time until the beginning of the 1986 refueling outage on 
April 30, 1986 has been evaluated and a safety evaluation 
report prepared and reviewed by the Monticello plant Opera
tions Committee. This report will also be reviewed by the 
Monticello Safety Audit Committee. Extracts from this re
port describing this evaluation are attached for the infor
mation of the Commission.  

Based on the evaluation that has been presented, we have 
concluded that operation of the Monticello plant may safely 
continue until the 1986 refueling outage when HELB mitiga
tion modifications to the turbine building pipe chase can be 
completed.  

We will continue to keep NRC Office of Nuclear Regulation 
and Region III personnel fully informed on this matter.  
Please contact us if you have any questions related to the 
information we have provided.  

David Musolf 
Manager Nuclear Support Services 

c: NRR Project Manager, NRC 
Resident Inspector, NRC 
Regional Administrator, Region III, NRC 
G Charnoff

Attachments
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DESCRIPTION & SAFETY EVALUATION

Background 

During recent review of the High Energy Line Break (HELB) analysis report, 
prepared by Bechtel Corporation in the 1972-1973 timeframe, it was discovered 
that certain deficiencies existed with regard to selection of line break 
locations. In particular, it was found that the analysis did not consider a 
feedwater pump suction or discharge line break within the room adjacent to 
the plant attendant's office in the turbine building. A line break within 
this room should have been considered, since it could potentially damage both 
divisions of equipment essential for safe shutdown of the plant.  

Impell analysis indicates that compartment pressurization loads due to a 
broken line within the room will result in the failure of the north block 
wall (wall adjacent to plant attendant's office). Bechtel analysis indicates 
that jet impingement loads would also cause failure of this wall. This could, 
therefore, result in the loss of the essential motor control centers (MCCs) 
outside the room and cables running through the room from the other division 
of essential MCCs beneath it.  

Justification for Continued Operation 

Continued operation of the plant with this potential for damage to both 
divisions of safe shutdown equipment for the next 3 to 4 weeks of this cycle 
is justified based on the fact that any cracks in the lines that could lead 
to a full break will be detected in the leaking stage. Impell Corporation 
has performed a "leak before break" analysis (Attachment #1) for the piping 
in this room. The fracture mechanics part of this analysis indicates that 
these lines would develop stable, detectable cracks rather than suddenly 
breaking in guillotine fashion for all normal operating and upset 
conditions. Two phase fluid flow calculations indicate leakage on the order 
of 0.5 gpm is expected from any cracks that might develop and would be easily 
detected by inspections every 4 hours, even though all the lines are 
insulated. The thermal-hydraulics part of the Impell analysis indicates 
that, even with leakage on the order of 10 gpm, temperatures and pressures 
within the room would. have no adverse effects on safety-related equipment for 
a period of at least 8 hours after initiation of the leak.  

Additional piping analysis by Nutech indicates that the highest stress 
locations for these lines are located outside the room and, therefore, the 
piping would be more likely to develop leaks or break in the areas already 
analyzed for these conditions.  

Immediate Protective Measures 

An Ops Memo has been issued directing operations personnel to inspect the 
piping within the room for signs of leakage approximately every 4 hours.  
If any leakage is detected, the operators will immediately initiate an 
expedited plant shutdown, per Volume F Memo #700 (Attachment #2).



Long-Term Corrective Action & NRC Commitments

The following corrective actions are NRC commitments.  

1) Modify the room and/or the high energy line piping systems running 
through it, such that for all possible HELBs damage to both divisions of 
safe shutdown equipment does not occur. Must be completed prior to 
startup from the upcoming refueling outage.  

2) Although cursory review indicates no other similar problems exist, 
conduct a thorough review of the original HELB analysis. Must be 
completed prior to startup from the upcoming refueling outage.  

3) Make any modifications required as a result of the review of the HELB 
analysis.  

Conclusion 

This SRI documents the fact that a potential high energy line break, which 
could result in loss of both divisions of safety-related, safe shutdown 
equipment, was not adequately addressed in the HELB study submitted to the 
NRC in 1973. It also documents that the leak before break analysis 
performed and protective measures implemented adequately reduce the potential 
for such an accident, such that it can be concluded that this situation does 
not reduce the margin of safety defined in the bases for any technical 
specification and it does not represent an unreviewed safety question as 
defined in 10CFR50.59.  

Prepared by _ _ _ _ _ _ _ __ Date 4-7~


