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10 CFR 50.54(f) 

CP&L 
Carolina Power & Light Company 
Robinson Nuclear Plant 
3581 West Entrance Road 
Hartsville SC 29550 

RNP File No: 13510 
Serial: RNP-RA/98-0113 

JUN 17 1995 

United States Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC 20555 

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

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
REQUEST FOR STAFF REVIEW OF SPENT FUEL CASK DROP 

Sir or Madam: 

Attachment II to this letter provides the response to the NRC request for additional information 
(RAI) pertaining to NRC review of an unreviewed safety question regarding a potential spent 
fuel cask drop at the H. B. Robinson Steam Electric Plant (HBRSEP), Unit No. 2.  

Attachment I provides an affidavit as required by 10 CFR 50.54(f). Attachment II provides the 
response to the RAI. Attachment III provides revised proposed changed pages to the Updated 
Final Safety Analysis Report (UFSAR).  

If you have any questions concerning this matter, please contact me or Mr. H. K. Chernoff of 
my staff.  

Very truly yours, 

T. M. Wilkerson 

Manager - Regulatory Affairs 

ALG/ag 

Attachments 
I. Affidavit 
II. Additional Information in Response to Generic Letter 87-02, Supplement 1 
III. Revised Proposed Change Pages to the Updated Final Safety Analysis Report (UFSAR).  
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c: Mr. L. A. Reyes, USNRC, Region II 
Mr. J. W. Shea, USNRC 
USNRC Resident Inspector, HBRSEP
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Affidavit 

State of South Carolina 
County of Darlington 

D. E. Young, having been first duly sworn, did depose and say that the information contained 
in letter RNP-RA/98-0113 is true and correct to the best of his information, knowledge and 
belief; and the sources of his information are officers, employees, contractors, and agents of 
Carolina Power & Light Company.  

Sworn to and subscribed before me 

this4±. day of 19 

(Seal) _ _ _ _ 

Notary Public for South Carolina 

My commission expires: W 44___ 20 0
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H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2 
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
REQUEST FOR STAFF REVIEW OF SPENT FUEL CASK DROP 

By letter dated August 28, 1997, Carolina Power & Light (CP&L) Company requested NRC 
review of an unreviewed safety question (USQ) regarding a potential drop of a spent fuel cask 
at the H. B. Robinson Steam Electric Plant (HBRSEP), Unit No. 2. The NRC review of the 
CP&L request identified the need for additional information which was submitted to CP&L by 
letter dated May 12, 1998. The information is provided below in the form of NRC questions, 
followed by the CP&L response.  

1. Ouestion: 

"Provide a full description of the radiological consequences analysis, including:" 

Response 

The description of the radiological consequences analysis is provided in response to Item 8 
below.  

During the preparation of this response, an error has been found in the CP&L letter dated 
August 28, 1997. The submittal references requirements for a 30 foot drop analysis that are 
contained in 10 CFR 71.36. The correct reference for the requirements is 10 CFR 71.73.  
Revised proposed change pages to the Updated Final Safety Analysis Report (UFSAR) are 
provided in Attachment III.  

2. Ouestion 1: 

"What was the maximum number of bundles assumed in the cask?" 

Response: 

Seven Pressurized Water Reactor (PWR) fuel assemblies were assumed to be in the cask.  

3. Ouestion 2: 

"What was the power history and decay time assumed for the fuel bundles?" 

Response: 

The PWR fuel assemblies were assumed to be operating at a nominal core average power level 
to achieve burnups of 35,000 Megawatt-Days (MWD) per Metric Ton Uranium (MTU) for
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fuel assemblies allowed to cool only 2.5 years before being shipped and 45,000 MWD/MTU 
for assemblies allowed to cool 5 years before being shipped.  

4. Question: 

"What decay time was assumed prior to loading into the cask? Provide justification 
that this is a conservative and bounding assumption." 

Response: 

The decay times were chosen to be the minimum decay times allowed by the IF-300 Shipping 
Cask Certificate of Compliance (COC) No. 9001. The IF-300 Shipping Cask COC, Section 
5.(2)(i) restricts the maximum decay heat for a PWR assembly to a value of 5,725 British 
Thermal Units per hour (Btu/hr) per assembly which can only be met for a 35,000 
MWD/MTU assembly if the assembly is cooled for a minimum of 2.5 years. The IF-300 
Shipping Cask COC, Section 10, allows any 15 by 15 type PWR fuel assemblies with a 
minimum cool time of 60 months to have a maximum burnup of 45,000 MWD/MTU.  
ORIGEN code calculations showed that the population of 1-129 and Kr-85 in the gap increases 
with burnup. Therefore, the limiting source term results from a fuel assembly with a burnup 
of 45,000 MWD/MTU cooled for 60 months.  

5. Ouestion 

"Was a radial peaking factor of 1.65 applied to the reactor power assumed, as specified 
in Position C. .e of Regulatory Guide 1.25? If not, what peaking factor(s) were 
applied? Provide justification that this is a conservative and bounding assumption." 

Response: 

A radial peaking factor of 1.65 was applied to increase the isotopic inventory in accordance 
with Regulatory Guide 1.25. Further conservatism was added by assuming that each of the 
seven assemblies in the cask contained this peak activity.  

6. Question 3: 

"The August 28, 1997, request states that "fuel rod damage occurs and the maximum available 
gap activity is released." 

"Were 100% of the fuel rods in the cask assumed to be damaged by the drop? If not, 
what % damage was assumed? Provide justification that this is a conservative and 
bounding assumption."
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Response: 

One hundred percent of the fuel rods in the cask were assumed to be damaged which allowed 
release of the total quantity of the Kr-85 and 1-129 isotopic concentrations stored in the fuel 
gap. This activity was assumed to be released from the cask to the environment.  

7. Question 

"Were the assumptions of Regulatory Guide 1.25, Position C. 1.d & f used to determine 
the assumed fuel gap inventory? If not, specify the gap inventory used and describe the 
assumptions used to determine it. Provide justification that the assumed inventory was 
determined with conservative and bounding assumptions." 

Response: 

The gap inventories were determined in accordance with Regulatory Guide 1.25, Positions 
C.1.d and C.1.f.  

8. Ouestion 4: 

"Describe the dose calculation model used." 

Response: 

The dose model described in Regulatory Guide 1.25 was used. The model is described below.  
Additional information regarding the dispersion coefficient is provided in response to 
Question 6.  

Dose (Whole Body) = 0.25 * EY * T 

Where: 0.25 is a defined constant for the gamma dose equation in units of 
Rem - disintegrations (dis) - cubic meters (M3) per 
million electron volts (Mev) - Curies (Ci) - second (sec).  

EY is the average gamma energy per disintegration in units of 
Mev/dis.  

T is the concentration of the radionuclide in the cloud at the site 
boundary time integrated over the time that the cloud is present in 
units of Ci-sec/m 3.  

EY is 0.0023 Mev/dis for Kr-85. T = 14400 Ci * 8.7E-4 sec/m3
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F9 *I* F * P * B * R * (x/Q) 
Thyroid Dose 

(DFP) * (DFf) 

Where: F9 is fraction of iodine inventory in rod void space (unitless) 
I is Iodine-129 inventory (Ci) 
F fraction of fuel damaged (unitless) 
P fuel peaking factor (unitless) 
B breathing rate (m3/sec) 
R Thyroid (iodine) dose conversion factor (Rem/Ci) 

X/Q. Atmospheric dispersion coefficient in seconds per cubic meter 
(sec/m 3) 

DFP decontamination factor for pool water (unitless) 
DFf decontamination factor for filters (unitless) 

A value of 0.1 was used for Fg; 0.418 Ci of I-129 was used for I; P was 1.65; and, 1.0 was used 

for DFP, and DFf. The breathing rate used was 3.47x10' m3/sec. The thyroid dose conversion 
factor was 5,920,000 Rem/Ci for 1-129 taken from ICRP 30. The X/Q used conservatively for 
both the Low Population Zone and the Site Boundary was 
8.7x10-4 sec/m 3.  

9. Question 

"What release rate and duration were assumed?" 

Response: 

Consistent with Regulatory Guide 1.25, Position C. 1.(i), the release duration was assumed to 
be 2 hours. The release rate was assumed constant, and was determined by dividing the total 
inventory by the two hour release interval to arrive at a release rate.  

10. Ouestion 

"What breathing rate(s) were assumed for the individuals at the locations of interest? 

Response: 

For calculations at the Site Boundary, Low Population Zone, and control room, the breathing 
rate specified by Regulatory Guide 1.25 was used, which is 3.47x10A m3/sec.
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11, Question 5: 

"The August 28, 1997, request states that 'The evaluation demonstrates that the release would 
not be sufficient to initiate the Control Room radiation alarm or pressurization mode of the 
Control Room ventilation system.' This implies that the doses in the control room are 
acceptable However, no results for the control room are provided. Provide the dose 
consequences to the control room operators during the postulated cask drop accident and 
compare these results to GDC 19." 

Response: 

The dose calculation provided by letter dated August 28, 1997, was performed to provide 
occupational exposure information in support of a determination in accordance with 
10 CFR 51.2(c)(9) and was not intended to show that the requirements of 10 CFR 50, 
Appendix A, "General Design Criteria," Criterion 19, "Control Room," are met. A 
calculation of the dose consequences in comparison with General Design Criterion 19 will be 
performed and will be provided to the NRC by October 29, 1998.  

12. Ouestion 6: 

"The consequence table on page 3 of the submittal indicates that the 8 hour integrated dose at 
the low population zone is numerically the same as the 2-hour integrated dose at the site 
boundary. Explain why this is the case." 

Response: 

The same X/Q was chosen for both the Low Population Zone and the Site Boundary analyses, 
which was equal to 8.7x 10' sec/m 3 . UFSAR Section 15.7.4, "Fuel Handling Accident," 
provided the X/Q used in the analysis. This value was developed from Regulatory Guide 1.25, 
Figures 1 and 2 for a ground level release to the Site Boundary, which is 425 meters at the closest 
point. Since the cask drop accident is modeled similar to the fuel handling accident, the Site 
Boundary value is considered as a conservative value for the Low Population Zone, which is 
approximately 7242 meters at the closest point. The accident release duration is two hours in 
accordance with Regulatory Guide 1.25. Therefore, the 2 hour Site Boundary x/Q is a 
conservative assumption for the Low Population Zone.
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Summary 

The above information provided in response to the NRC request for additional information, 
dated May 12, 1998, indicates that the completed calculations of radiological consequences, as 
a result of a spent fuel cask drop with the valve covers removed, have been performed in 
accordance with generally accepted practices and methods. A calculation of the dose 
consequences in comparison with General Design Criterion 19 will be performed and will be 
provided to the NRC by October 29, 1998.
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H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2 
REVISED PROPOSED CHANGE PAGES TO THE 

UPDATED FINAL SAFETY ANALYSIS REPORT (UFSAR) 

Instructions 

Replace UFSAR Page 15.7.5-1, Insert B, and UFSAR Page 15.7.5-6 in Attachment III to 
Serial: RNP-RA/97-0128 with the following pages.
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15.7.5 Spent Fuel Cask Drop Accidents 

A postulated cask drop which could occur at the pool edge and result in the 
cask being deflected into spent fuel has been eliminated as a credible 
accident by design considerations. Redundancy has been incorporated in the 
design of the spent fuel cask lifting lugs, redundant lifting yoke, and the 
replacement 125-ton spent fuel cask handling crane to eliminate any risk to 
public health and safety from this postulated accident.  

A postulated cask drop could occur while the cask is being lifted with the 
redundant yoke between the spent fuel building and the decontamination 
facility. Redundancy has been incorporated in the design of the spent fuel 
cask lifting lugs, the redundant yoke and the replacement 125 ton spent fuel 
cask handling crane to eliminate any risk to the public health and safety from 
this pstulated accident.  

A postulated cask drop could occur while the cask is being lifted with t 
non-redundant yoke between the decontamination facility and the ' ng 
railcar. Administrative controls described in Sectio . . .3 limit the cask 
lift height to less than 30 feet (per 10 CFR 71.36 whieh clim a sayridk 
te the publie health and safety from this pestulated-se44et. The path of 
this lift does not go over any safety related structures, systems 
components (SSC's).  

A detailed discussion of the safety features of each component is given below 
to demonstrate sufficient redundancy that dropping the spent fuel cask is not 
a credible accident.  

15.7.5.1 Spent Fuel Cask Non-Redundant and Redundant Lifting Yoke 
A non-redundant lifting yoke was supplied with the spent fuel shipping cask 
for lifting the cask where the redundant yoke was not needed, or not possible 
to use because of the configuration of HBRSEP equipment or buildings. The 
design of the non-redundant lifting yoke meets the same criteria listed below 
for the redundant lifting yoke, except for the additional criteria describing 
redundancy.  

The redundant lifting yoke supplied for the spent fuel shipping cask is 
furnished as part of a package which includes the shipping cask and its 
special transport vehicle. Specific details of the redundant lifting yoke 
conform to the following criteria. The design and fabrication of the shipping 
cask, transport vehicle, and handling equipment conform to all the applicable 
regulations of the NRC (10 CFR 71) and the DOT (49 CFR 170-178). The shipping 
cask redundant lifting yoke is of all steel construction and composed entirely 
of structural members. In addition to the above criteria the redundant 
lifting yoke was designed for protection against single failure in that both 
the primary and secondary parts of the yoke will alone support 300 percent of 
the fully loaded cask weight without exceeding the yield strength of the 
material. The secondary yoke is connected to the sister hook of the crane and 
the primary yoke is independently attached to the lifting eye of the crane.  

Before using for shipments, both the primary and secondary parts of the 
redundant yoke were proof-load tested (200 percent of rated capacity) to 
assure compliance with the single failure criteria, and non-destructively 
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In accordance with the operating instructions supplied by the IF-300 cask vendor, the lift 
of the loaded cask from the decontamination facility to the railcar is performed with the 
head bolts fully tensioned, drain/vent valves closed, and the cask tested for leakage. The 
drain/vent valve covers are not installed, however, so the 30 foot drop analysis performed 
per 10 CFR 71.73 does not bound this situation. An evaluation of the 30 foot drop during 
movement from the decontamination facility to the railcar was performed and indicated 
that, while fuel components would be retained in the cask, the IF-300 cask vent/drain 
valves may be damaged, and thus not gas tight. A release of noble gas and iodine gap 
activity to the environment could occur. Using the maximum activity loading for the 
IF-300 cask, this type of release has been evaluated (Reference 15.7.5-1) and the whole 
body and thyroid doses which could result are a small fraction of those previously 
analyzed for the fuelhandling accident in Section 15.7.4.
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The auxiliary hoist has one electric stopping and holding brake (Whiting Type 
13 in. SESA) mounted on a shaft extended from the first pinion shaft and one 
mechanical control brake which is built into the auxiliary hoist reduction 
gear (Whiting Type #10). These brakes operate in the same manner as described 
above for the main hoist brakes.  

The trolley has one electric stopping and holding brake (Whiting Type 6 in.  
SESA). Operation of the brake is the same as described above for the electric 
brake for the main hoist. The solenoid for this brake is connected across two 
phases of the trolley drive motor.  

The bridge has one hydraulic drum type brake mounted on the bridge drive shaft 
with an automatic electric parking brake feature (Wagner Type 10 in. HM). For 
stopping duty it operates by pressing on a foot pedal in the cab which 
transmits hydraulic pressure to the brake unit which closes the brake shoes 
onto the brake drum thereby bringing the crane to a stop. Whenever electric 
power to the crane is broken, whether due to power failure, or opening of the 
main line switch, the brake automatically sets, bringing the crane to an 
emergency stop. The brake remains set until electric power is restored.  

15.7.5.3 Administrative Considerations 

The spent fuel cask cannot be handled over critical safety systems or 
equipment within the coverage provided by the 125 ton spent fuel cask handling 
crane.  

The spent fuel cask can be positioned during handling operations so that the 
vertical distance between it and a flat essentially unyielding horizontal 
surface exceeds the hypothetical accident condition of a 30 ft drop (per 
10CFR71.36). This will occur when the cask is moved between the cask 
decontamination room and the entrance to the spent fuel building. The cask 
decontamination room floor is approximately 50 ft below the entrance to spent 
fuel building. As explained above, the cask drop during this move has been 
eliminated as a credible accident due to redundant safety features designed 
into the crane, cask lifting lugs, and redundant lifting yoke.  

The spent fuel cask is lifted with the non-redundant lifting yoke between the 
decontamination facility and the shipping railcar. Administrative controls 
are implemented in plant procedures to limit the vertical distance between the 
cask and a flat essentially unyielding horizontal surface to less than 30 feet 
(per 10CFR71.36). The path of this lift does not go over any safety related 
structures, s tems components (SSC's). Therefoe, any Fisk to the public 
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