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Northern States Power Company 

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

September 25, 1987 

Director of Nuclear Reactor Regulation 
U S Nuclear Regulatory Commission 
Attn: CDocument Control Desk 
Washin ton, C 20555 

MONTICELLO NUCLEAR GENERATING PLANT 
Docket No. 50-263 License No. DPR-22 

Additional Information Related to Updated 
High Energy Line Break Analysis 

References: (a) NSP letter dated June 18, 1986, with attached NUTECH 
report, "Review of High Energy Line Analysis for the 
Monticello Nuclear Generating Plant" 

(b) Monticello Updated Safety Analysis Report (USAR), Revision 
5, June, 1987, Appendix I, "Evaluation of High Energy Line 
Breaks Outside Containment" 

The purpose of this letter is to provide additional information requested 
by the NRC Staff in a letter dated September 9, 1987, related to the 
revised High Energy Line Break (HELB) Analysis provided in Reference (a).  
The HELB Analysis has recently been incorporated into the Monticello 
Updated Safety Analysis Report with Reference (b).  

Question 1 

Section 3.3 of the report states that "High energy piping was assumed 
to be all piping with a normal operating temperature exceeding 200F 
and the normal operating pressure exceeding 275 psig." The selection 
criteria are less conservative than the Giambusso criteria (service 
temperature exceeds 200F and design pressure exceeds 275 psig) as well 
as the SRP 3.6.2 criteria (maximum operating temperature exceeds 200F 
or maximum operating pressure exceeds 275 psig). Justify the devia
tion and provide a list of the piping systems that would be included 
in the Monticello HELB analysis if the Giambusso criteria were used 
and a list if the SRP 3.6.2 criteria were used. Provide a description 
of the additional effect on the plant safe shutdown capability if 
breaks from additional systems on these lists were postulated.  
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Response 

The question indicates the need to clarify the purpose and scope of 
the HELB evaluation documented in Reference (b).  

The Monticello HELB Analysis was submitted for NRC Staff review on 
September 7, 1973. This analysis and the corrective measures commit
ted to by NSP were found acceptable to the NRC in a Safety Evaluation 
Report issued on July 29, 1974.  

In April, 1986 we reported the discovery of an area of the turbine 
building that had not been included in the HELB analysis performed in 
1973. As a result, a HELB review of the plant consistent with the 
original criteria was performed and provided to the NRC with 
References (a) and (b).  

The objective and scope of the review were to independently verify the 
HELB assumptions, results, and conclusions while maintaining con
sistency with the criteria used in the original evaluation performed 
in 1973. As noted in Section B.4.d of Branch Technical Position ASB 
3-1, "Protection Against Postulated Piping Failures in Fluid Systems 
Outside Containment," NUREG-0800, the Monticello design is "... con
sidered acceptable with regard to the analyses made and measures taken 
... in response to the December 1972 letter from A Giambusso, and the 
staff review and acceptance of these analyses and measures." 

With regard to the criteria used to determine the high energy (HE) 
lines, Standard Review Plan (SRP) Section 3.6.1 defines HE piping as 
those segments with maximum operating temperatures exceeding 200F or 
maximum operating pressures exceeding 275 psig, and the Giambusso 
criteria defines HE piping as those segments for which the service 
temperature exceed 200 F and design pressure exceeds 275 psig. In 
most cases (Reference (b), pp. 5-8 through 5-15), the Monticello 
analysis assumed HE piping to be those segments for which the design 
temperature exceeded 200F and the design pressure exceeded 275 psig, 
consistent with the criteria originally used in 1973. Exceptions were 
made in the case of three sample lines, which met the small diameter 
exclusion criteria, and the offgas system, due to the unavailability 
of design values. The use of design values is conservative relative 
to the temperature and pressure criteria specified in the Giambusso 
letter and the SRP.  

If criteria consistent with the SRP were to be used as the basis for 
defining HE lines at Monticello, our review indicates that portions of 
five additional systems would have to be evaluated. These are:
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- extraction steam 

- heater drain 

- control rod drive (CRD) 

- condensate 

- heating steam 

The affect of postulated pipe breaks in these systems on safe shutdown 
has not been thoroughly evaluated since they were outside the scope of 
the original 1973 analysis and the analysis presented in Reference 
(b). However, based on a preliminary assessment, it is anticipated 
that other evaluated HELB's will envelope the effects of breaks in 
these lines and provide the limiting case.  

Question 2 

Section 3.6.2 of the report described the orientation of the 
longitudinal break postulated. Expand the discussion to include the 
break area assumed in the HELB analysis for the longitudinal break.  

Response 

The final HELB report presented in Reference (b) includes a definition 
.of a longitudinal break on page 1.1-2. The definition is: 

A pipe break parallel to the pipe axis and oriented at any 
point around the pipe circumference with a break area equal to 
the effective cross-sectional flow area upstream of the break 
location.  

.This definition is consistent with SRP 3.6.2, Branch Technical 
Position MEB 3-1, Section B.3.b(4).  

Question 3 

Section 3.7.2(4) of the report stated that "A jet discharging 
saturated steam, saturated.water, or subcooled water with a fluid 
temperature greater than the saturation temperature at the surrounding 
environmental pressure was assumed to expand in a 100 half-angle 
cone," and also referred to Section 7.2 of ANSI/ANS-58.2-1980. The 
ANSI/ANS-58.2-1980 jet expansion model as described in Section 7.2 and 
detailed in Appendix C of the report is consistent with the guidance 
provided in SRP 3.6.2 (1981) and is acceptable. However, it is noted 
that the licensee's jet expansion model was not fully consistent with
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the referred ANSI report. Specifically, the 100 half-angle cone model 
is applicable to cases of saturated water or subcooled water blowdown.  
For the cases of steam or water-steam mixture, the Moody's expansion 
model described in Appendix C of ANSI report should be used. Provide 
a description of how the conclusion of the Monticello HELP analysis 
would be impacted by use of the Moody Expansion model (i.e. discuss 
any adverse effects on plant shutdown capability due to additional jet 
impinged target, if any).  

Response 

The methodology for the Monticello HELB evaluations did not rely on 
jet expansion models to determine the existence of a potential target.  
Due to the possible orientations of postulated HELBs at identified 
break locations, it was always possible to impact potential targets.  
No impact was only assumed if a jet bypassed a target by at least 
several feet. Once identified as a target, loss of the component or 
structure was assumed to determine availability of safe shutdown 
pathways. (Components capable of being impacted by a postulated fluid 
jet or jit expansion were assumed to have been impacted and sub
sequently unavailable to support safe shutdown.) The calculations of 
jet forces on components was not performed unless the minimum equip
ment required to support safe shutdown was not available.  

Upon review of the evaluation presented in Reference (b), it was not 
found to be necessary to use jet expansion or lack of expansion to 
justify non-impact or adverse impact on safe shutdown equipment. More 
specifically, within five pipe diameters of postulated breaks along 
the orientations required for circumferential and longitudinal breaks, 
the targeted equipment from a jet impingement was always considered to 
be impacted and not available to support safe shutdown.  

Pleas contact us if you have any questions related to the additional 
information we have provided.  

David Musolf 
Manager Nuclear Support ervices 

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


