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Regulatory File*.  

Carolina Power & Light Company 

September 12, 1973 

File: NG 3514 Serial: NG-73-387 

Mr... Robert.J. Schemel, Chief 50 -261 
Operating Reactors Branch No. 1 
Directorate of Licensing RECEVED 
Office of Regulation S E 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 U.S. Aomic Lli gY 

commission 
Regul,-toy " 

Dear Mr. Schemel: Mail Section 

H. B. ROBINSON UNIT NO. 2 
LICENSE DPR-23 

POSTULATED PIPE FAILURE OUTSIDE CONTAINMENT 

In our letter of June 29, 1973, we submitted a document entitled 
"Postulated Pipe Failure Analysis Outside of Containment," which outlined 
the-analyses which would be performed and the methods employed in determining 
the effects of pipe failures outside the Containment Building of the H. B.  
Robinson Unit No. 2 Plant. Included in this document as Appendix A was a 
number of specific areas for which analyses were required. The purpose of 
this letter is to provide the results of the analyses to date, and indicate 
the remaining areas under consideration and the analyses to be performed.  
The results are attached and can be summarized in the following manner: 

1. A postul&ted steam line break at the turbine would whip and 
impact containment. The resultant penetration and effective 
impactive load are limited to about 20 percent of the allowable.  
It can, therefore, be concluded that containment integrity is 
maintained.  

2. The steam header does not fail as the result of a postulated 
DOCKETED steam line break.  

U g nQ fO 2  C 3. The safeguards switchgear is not.compromised by a postulated SEP 5 feedwater line break.  
REGULATORY 

MAIL SECTION' 4. The pressure, temperature and flooding levels in the auxiliary 
building pipe chase, the charging pump room and auxiliary motor 
driven feedwater pump rooms are not sufficient to cause structural 
problems nor failure of other essential systems.  

The submittal of a final summary report to the AEC is expected to 
be made by October 31, 1973, upon completion of the remaining analyses.  
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Mr. Robert J. Schemel .2 - September 12, 1973 

A discrepancy between our submittal of June 7, 1973, and June 
29, 1973, has been pointed out by a member of your staff, and concerns the 
identification of specific areas for analysis and investigation. On, 
June 7,. we identified the sampling room as an area where pipe breaks should 
be considered. This was subsequently deleted in our' June 29 submittal 
without explanation. -The reason for deleting the sampling room.resulted 
from further investigations in the intervening time period which showed 
that the small size of the sampling lines resulted in energies in the 
lines lower than those required to damage the structural integrity of 
the room. Thus, this item is considered resolved.  

Yours very truly, 

E. U ley 
Vice-President 
Bulk Power Supply 

BW :mvp 

Enclosure 

cc: Messrs. C. D. Barham 
N. B. Bessac 
T. E. Bowman, III 
B. J. Furr 
D. V. Menscer 
D. B. Waters



PRELIMINARY REPORT CPL PIPE BREAK 
- ANALYSIS OUTSIDE CONTAINMENT 

Item A.1 

(a) An investigation of most probable break locations has been made 

with the conclusion reached that with a single exception, stress 
level criteria as defined in Section 2.2.1*does not govern break 

locations. Table 3.1 shows the magnitude and location of the three 

highest stressed points in steam lines MS-1 through MS-5, which 

comprise the three main steam lines from the containment boundary 

to the steam header and the two lines from the steam header to the 

turbine as shown in Figure 3.1 and 3.2. While they do not govern 

containment evaluation, feedwater line stresses are shown in Table 4.1 

and routing in Figure 4.1 through 4.4.* 

The limiting break location is at the terminal end inlet to the 

turbine. For such a postulated circumferencial break, the steam 

line is assumed to hinge at the main steam header. As shown in 

Figure 2, such a postulated plastic rupture would permit the 

rotating steam line to impact containment. Calculations for a 

resultant pipe whip velocity .of 569 ft./sec. and an effect mass of 

25.04 lb-sec. 2/in. and contact area of 17.54 sq. ft. results ina 

containment penetration of about 8.0 inches. The equivalent static 

impact load is determined as 1175 kips.  

No detailed structural analysis of the containment shell was performed 

for this missile effect as an impulsive load, but a comparison was 

made with the equivalent-static load as determined by the forcing 

function developed by Riera for the analysis of the 3 Mile Island 

containment structure for aircraft impact. The effective load 

determined for the steam line break is about 20 percent of the load 

used in the successful evaluation of 3 Mile Island containment. It 

is, therefore, concluded that the containment will maintain its 

integrity in the event of a postulated steamline break.  

(b) A structural analysis was performed to determine the structural integrity 

of the steam header in the event of a postulated steamline break. In 

*"Postulated Pipe Failure Analysis Outside of Containment," submitted 
June 29, 1973.  

**Note: the referenced figures are unavailable at this time, but will be 
incorporated in the final report.
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this analysis, it was assumed that the broken pipe would exert on 

the steam header a moment equal to the upper bound plastic hinge 

capacity of the broken pipe and an axial load equal to the thrust 

load determined from the broken line. The header was assumed 

restrained by the four other intact steam lines attached to it 

plus the support structure of the turbine building.  

The turbine building structure was modeled as two interacting planer 

frames having the composite stiffners of the several turbine building 

bents in the immediate vicinity of the header support. Using the 

computer program STRUDL, a 6x6 diagonal stiffness matrix was determined 

which represented the structural stiffness of that portion of the 

turbine building supporting the steam header. This building stiffness 
was.used as an. input boundary restraint to a mathematical model of the 

steam header and attached piping.' This system was analyzed by the 

computer program WESDYNE for loads determined from the postulated pipe 

break to develop resultant loads in the attached .pipe and forces in 

the restraint structure. The loads in the attached piping were evaluated 
and found in the limiting case to be about 15 percent of the lower bound 

plastic hinge moment of the attached piping. The loads in the support 

structure were reapportioned to the actual building frame bents in 

proportion to their relative stiffness and evaluated in accordance with 

AISC-69 Building Specification requirements with allowable stresses in

creased by the factor of 1.65 which is consistent with the Faulted 

Condition nature of the pipe break load.  

Results of this analysis indicate the building structure will not fail 

as the results of postulated pipe break with loads in the turbine bent 

members averaging about 60 percent of their capacities with the maximum 

member load in the highly redundant reaching 102 percent of its capacity.  

Therefore, it can be concluded the steam header support system will not 

fail in the event of steamline break.  

(c) Since the steam header is determined not to fail, the limiting pipe 

whip effect has been evaluated as given in (a).
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Item A.2 

(a) It has been determined, as indicated in Table 8.0-1,*that the 
steam pressure transmitters will be required to remain functional., 

(b) In the event of a feedwater line crack as defined in Section 2.2.3, 
in the limiting case a transmitter could be subjected to a line 
load of about 0.745K/in. over 8 inches. Evaluating this load on 
a transmitter either as a horizontal line load along the top of 
the transmitter on a 450 angle or as a vertical load along the.  
length of the transmitter has not as yet been completed; the 
physical characteristics of the transmitter have not as yet been 
determined. However, in the limit if the transmitters are incapable 
of carrying the-superimposed .jet ,load, a simple jet shield may be 
installed requiring a relatively small 6 kip load capacity. Final 
evaluation of the existing transmitters should be available by 
October 1, 1973.  

Item A.3 

(a) It has been determined a plastic hinge mechanism would form result
ing in a feedwater line pipe whip on the concrete structure surrounding 
the safeguards switchgear room.  

(b) A detailed analysis of the equations of motion of the feedwater line 
in the event of postulated rupture indicate it would reach a normal 
impact velocity on the 18 inch thick switchgear room reinforced 
concrete wall of 190 ft./sec. With an impact area of 1.396 sq. ft., 
the depth of penetration is determined as 1.0 inch. The equivalent 
static impact load is 2.1 kips. The capacity of the section is about 
10 kips. It can, therefore, be concluded the impact of the feedwater 
line would not effect the safeguards switchgear.  

Item A.4 

The volume of 40,700 cu.ft. and blowdown areas of about 108 sq.ft for the 
piping penetration gallery have been determined and preliminary calculations 
indicate the pressure buildup in the gallery would be less than 1.5 psi, 
*"Postulated Pipe Failure Analysis Outside of Containment," submitted 

June 29, 1973.
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the temperture less than 2000 F, and flooding would be limited to 

less than 2 feet. A definitive computer analysis is underway which 

is expected to be complete by*October 15, which should confirm these 

preliminary calculations.  

Item A.5 and A.6 

Flooding of the charging pump room and auxiliary feedwater is expected 

to be limited by floor drain capacity and the fact that these rooms are 

located at the grade. The drain capacities are currently being evaluated 

and should be completed by September 30. Preliminary calculations indicate 

flooding will be less than 1.5 ft.; hence, it can be-concluded unbroken 

charging and feedwater systems will continue to function.
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