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C P& L SERIAL: LAP-83-340 

Carolina Power & Light Company 

Director of Nuclear Reactor Regulation 
Attention: Mr. Steven A. Varga, Chief 

Operating Reactors Branch No. 1 
Division of Licensing 
United States Nuclear Regulatory Commission 
Washington, DC 20555 

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2 
DOCKET NO. 50-261 
LICENSE NO. DPR-23 

SUPPLEMENTAL INFORMATION TO REQUEST FOR 
ADDITIONAL INFORMATION FOR ENVIRONMENTAL IMPACT STATEMENT 

Dear Mr. Varga: 

During a conference call with members of your staff on July 18, 
1983, the NRC requested supplemental information regarding our response to you 
of July 14, 1983, serial number LAP-83-317. Please find attached the 
requested information.  

Should you have any questions regarding this material, please 
contact a member of my staff.  

Yours very truly, 

Zimmerman.  
Manager 

Licensing & Permits 

DCS/pgp (7500JJS) 
Attachment 

cc: Dr. David L. Hetrick (ASLB) 
Myron Karman, Esquire (NRC-ELD) 
Dr. Jerry R. Kline (ASLB) 
Karen E. Long, Esquire (PS-NCUC) 
Mr. Morton B. Marqulies (Chm.-ASLB) 
Mr. B. A. Matthews (Hartsville Group) 
Mr. J. P. O'Reilly (NRC-RII) 
Mr. G. Requa (NRC) 
Mr. John C. Ruoff (Hartsville Group) 
Mr. George F. Trowbridge, P.C.  
Mr. Steve Weise (NRC-HBR) 
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CAROLINA POWER & LIGHT COMPANY 
SUPPLEMENTAL INFORMATION ON RESPONSE TO NRC STAFF QUESTIONS 

ON 
H. B. ROBINSON UNIT NO. 2 STEAM GENERATOR REPLACEMENT 

Question 1.  

The Company's response to Question 2.(3) regarding the cost of sleeving the 
steam generator tubes indicated that sleeving is not a viable alternative.  
Please provide additional information to explain the Company's position on 
sleeving.  

Response 

The Company has investigated a sleeving program; however, our evaluation did 
not prove sleeving favorable for several reasons. First, sleeving will not 
provide a permanent solution to all of our steam generator problems. We have 
experienced tube degradation problems in zones that the sleeves would not 
affect. We have also experienced degradation problems in the tube U-bends, 
which cannot be sleeved. Therefore, even with a sleeving program, Robinson 2 
would continue to experience the degradation problems and the steam generators 
would eventually have to be replaced.  

Second, the Company's comparison of the capital cost of sleeving with the 
capital cost of the proposed replacement plan was not favorable for 
sleeving. The sleeving program considered reflected an optimistic steam 
generator life extension, based on analysis and projections from 
Westinghouse. Also, the program was based on installing a minimum number of 
sleeves, which reflected a minimum cost for sleeving consideration. These 
assumptions were considered conservative, in favor of the sleeving program.  
However, the capital cost of sleeving was about 60% higher in nominal dollars 
or about 30% higher in 1983 dollars than the proposed replacement plan.  

To assist in reviewing the details of the sleeving cost comparison, the 
following is a nominal dollar breakdown of the capital cost for sleeving that 
was provided in response to Question 2.(3): 

CAPITAL COST FOR SLEEVING PROGRAM 
(Nominal 000's $) 

PREPARATION 
AND 

SLEEVING SUPPORT PURCHASE AND INSTALLATION 
IN 1984 MODIFICATIONS STORE SGLA's OF SGLA's TOTAL 

29,489 38,258 25,965 76,709 170,421 

Although the actual sleeving work would only be about $29 million, that amount 
does not represent all of the costs required to adequately repair the steam 
generators. Also, further review of the sleeving cost has indicated that this 
estimate is conservative. As indicated above, to adequately repair the steam 
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generators by a sleeving program will also require eventual replacement of the 
SGLA's (Steam Generators Lower Assemblies).  

Whether the Company pursues the proposed replacement plan or a sleeving 
program, certain support modifications will be required. These modifications 
include such items as replacing certain feedwater heater tube bundles and the 
moisture separator reheater (MSR) tube bundles, along with upgrading the make 
up water treatment system and installation of a condensate polishing system.  
Work on the support modifications has been underway since 1982 and the Company 
has already committed approximately $31 million of the $38 million shown 
above.  

As stated above, sleeving is not a permanent fix and eventual replacement of 
the steam generators will be required. In this regard, the Company has 
contracted for and is scheduled to receive replacement SGLA's in 1984. The 
amount identified as "Purchase and Store SGLA's" reflects the Company's 
committed cost plus estimated costs for storing the SGLA's until time for 
replacement.  

Based on a projected steam generator life extension (by sleeving) of 39 
effective full power months (EFPM), replacement of the SGLA's would not be 
required until 1990. The amount shown under the heading "Preparation and 
Installation of SGLA's" reflects the cost during the time to replace the 
SGLA's.  

It should also be noted that in addition to the approximately $57 million 
($31 million for support modification and $26 million for purchase of the 
replacement SGLA's) mentioned above, the Company has already committed 
approximately $10 million which will be spent by year end on preparations for 
replacement of the SGLA's in 1984. Some of this amount could be used for a 
sleeving program; however, a large portion of it would not be recoverable.  
Considering all costs associated with the sleeving program described above, 
results in a total estimated capital cost of over $170 million.  

The third reason that sleeving would not prove favorable is that the sleeving 
program would incur additional replacement power costs over that required for 
the proposed SGLA replacement plan. This would result from both continued 
reduced unit operation (2200 MWT) and increased outage time. Because sleeving 
will not correct all steam generator degradation problems, it is presumed that 
Robinson 2 could not return to full rated power after sleeving, as it could 
under the proposed replacement plan. Thus, under the sleeving program, 
additional replacement power would be required. It is projected that the 
sleeving installation could be accomplished in a 12-week outage. This would 
have to be in addition to any refueling outage time because of the inability 
to isolate the steam generators during the refueling process. Also, because 
of the continued steam generator degradation problems, it is anticipated that 
steam generator inspections (eddy current testing) would be required on the 
same basis as they are currently required. Each inspection would require 
about 4 weeks of outage time. Based on projected operation until replacement 
of the SGLA's in 1990, eight steam generator inspections would be required.  
This would result in a total outage time of approximately 11 months more for 
the sleeving program than for the proposed replacement program. Such 
additional outage time plus the reduced unit power operation would require 
significant replacement power costs to be added to the increased capital cost.  
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In addition to the increased cost, the projected exposure (REM) of the 
sleeving program would be about 64% higher than for the proposed replacement 
plan, as shown in the Company's response to Question 2.(3).  

Therefore, considering all of the above factors, sleeving does not compare 
favorably with the proposed replacement plan.  

Question 2 

In the Company's response to Question 3, regarding a cost comparison of the 
proposed replacement plan and retirement of Robinson 2, the fuel cost for 
Robinson 2 was indicated to range from 280/MBtu to 1480/MBtu over the study 
period. Please describe the basis for these fuel costs.  

Response 

The fuel costs provided reflect only material, fabrication, enrichment, and 
conversion costs. However, in the Company's study, the nuclear fuel disposal 
or "backend" costs and the carrying charges on nuclear fuel inventory were 
also included. The nuclear fuel disposal costs were based on 1 mill per KWh 
in 1983, escalated at approximately 7 percent per year over the study 
period. The following table provides an annual listing of the total fuel cost 
(including material, fabrication, enrichment, conversion and backend costs) 
and the carrying charges on the fuel inventory, as used in the Company's 
study.  
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ROBINSON 2 FUEL COSTS 

Carrying Charges 
On Nuclear 

Fuel Cost Fuel Inventory 
Year Mills/KWH (000's $) 

1984 4.71 --
1985 4.99 7931 
1986 6.48 12880 
1987 7.14 17088 
1988 7.52 22137 
1989 8.26 16149 
1990 9.23 21252 
1991 10.00 27871 
1992 10.96 19049 
1993 12.69 29481 
1994 13.65 36795 
1995 14.35 43825 
1996 15.64 31859 
1997 16.91 41096 
1998 17.70 48196 

*This cost would be the same under either the proposed replacement plan or 
retirement of Robinson 2 on 12/31/84.  

The fuel costs used reflect current contract prices as they apply and 
projected fuel costs beyond the limits of these contracts.  

-5-



QUESTION 3 

In reference to the Company's previous response to Question 2, provide 
additional justification in terms of cost and technical feasibility for the 
proposed plan as compared to alternative steam generator repair plans 
including (1) replacement of the entire steam generators.  

RESPONSE: 

Replacement of the entire steam generators is not a reasonable alternative to 
the proposed method of steam generator repair due to space and handling 
limitations in the containment structure. The maximum allowable upgrade for 
the existing polar crane bridge and hoist is 210 tons. This means that the 
polar crane could not be used to lift the complete steam generators, each of 
which weighs 355 tons. Also, the laydown area inside containment near the 
equipment hatch is insufficient for an entire steam generator and there is 
insufficient headroom to provide lifting equipment and to lift the entire 
steam generator inside containment. Thus, replacement of the entire steam 
generators would require cutting an access opening in the containment dome and 
use of special cranes outside containment to lift the steam generators.  

The original steam generators were not installed until after partial 
construction of the containment. This construction method required that the 
steam generators be brought into the containment sectionally, with the lower 
and upper assemblies then welded together in place. The proposed method for 
the removal of the original steam generators is the reverse of the manner in 
which they had been installed. Installation of the replacement steam 
generators will follow closely the original steam generator installation 
-methods. Hence, as discussed in Sections 2.0 and 3.0 of the H. B. Robinson 
Unit No. 2 Steam Generator Repair Report, the replacement of the steam 
generator lower assemblies and refurbishment of the upper assemblies allows 
the use of the existing containment hatch and polar crane with minimal impact 
on the containment structure and results in steam generators with the same 
features as entirely new steam generators.  

Because of these significant technical problems, cost analyses of the 
replacement of entire steam generators have not been performed.  
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Question 4 

What is the basis for the use of December 31, 1984 as the retirement date for 
H. B. Robinson in the cost benefit analysis provided? 

Response 

The date chosen is an assumed date for study purposes. This date was based on 
a qualitative review of the accelerating corrosion rates from the most recent 
steam generator inspection outage and a qualitative extrapolation of future 
corrosion. The actual date of retirement would depend on several factors, the 
following of which are probably the major factors: 

1. Each tube plugging exercise results in a reduction in heat transfer 
area. (The last outage resulted in a loss of 1OMWt). For safety 
related purposes, i.e. ECCS analyses thermal limits, new thermal 
limits can be determined for nearly any plugging level and operation 
could continue; however, a physical limit would be reached where the 
heat transfer surface area was reduced to a point that moisture 
carry-over would result in turbine degradation. This point is 
believed to be continuous operation at less than 70% power.  

2. It is also expected that if operation were to continue as in the 
past, with tube plugging as the only repair mechanism, that with a 
continuing and/or accelerating corrosion rate the operating time 
between inspections would become so short as to make it not 
economically beneficial to operate the unit.  

The present status of steam generator tubes plugged is as follows: 

Plugging Levels: 

Steam Generator Tubes Plugged (%) 

A 11.4 
B 22.2 The overall average is 16.7%.  
C 16.5 
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Plugging History: 

HBR Steam Generator Tube Plugging 

Year A B C Total 
# Cum. cum% # Cum. -um% # Cum. C-V Gum% # Cum. ev Cum.% 

Prior *152 152 5% 48 48 1% *124 124 4% 324 324 3% 
to 79 

1979 8 160 5% 20 68 2% 10 134 4% 38 362 4% 

1980 106 266 8% 140 208 6% 68 202 6% 314 676 7% 

1981 74 340 10% 245 453 14% 82 284 9% 401 1077 11% 

1982 16 356 11% 133 586 18% 47 331 10% 196 1273 13% 

1983 16 372 11% 139 725 22% 208 539 17% 363 1636 17% 
(YTD) 

*Includes 92 tubes in Row 1 which were taken out of service in connection with 
tube sheet cladding repairs in 1972.  

The results of the most recent inspection revealed the following corrosion 
rates: 

Corrosion Rate 
SG (%/EFPM) 

A Hot Leg (HL) 1.34 
Cold Leg (CL) 4.07 

B HL 1.59 
CL 2.82 

C HL 2.81 
CL 4.61 

In summary, since 1980 the trend has been to plug on the average over 300 
tubes per year. At that rate, one or both of the major factors discussed 
above will soon cause it to be necessary to no longer operate the unit.  
Therefore, December 31, 1984 is a reasonable date to assume for study 
purposes.  

-8-



Question 5 

What is the cost of disposal of the SG Lower Assemblies at the time of unit 
decommissioning? 

Response 

The cost of disposal of the SG Lower Assemblies is estimated as follows: 

From the Final Steam Generator Repair Report, Section 3.5.6, the cost of 
immediate intact off-site shipment without decomtamination is $2,870,000. The 
cost of rental of a SG shipping cask is approximately $750,000 per SG. The SG 
radioactivity is expected to decay sufficiently to negate the need for the use 
of a cask at the time of unit decommissioning. Subtracting the cost of cask 
rental from the shipping cost above would result in an estimated disposal cost 
of $620,000. These estimated costs are in 1983 dollars and assume that burial 
and transportation costs would be the same if burial was required.  

(7478NLUpgp) 
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