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LICENSE FOR INDEPENDENT STORAGE 
OF SPENT NUCLEAR FUEL AND 

HIGH-LEVEL RADIOACTIVE WASTE 
Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code of Federal Regulations, Chapter 1, Part 72, and in reliance on statements and representations heretofore made by the licensee, a license is hereby 
issued authorizing the licensee to receive, acquire, and possess the power reactor spent fuel and other radioactive materials associated with spent N 
fuel storage designated below; to use such material for the purpose(s) and at the place(s) designated below; and to deliver or transfer such material
to persons autnorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the 
conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders 
of the Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified herein.

Licensee 

Sacramento Municipal Utility District 

Rancho Seco Nuclear Generating Station 
14440 Twin Cities Road 
Herald, California 95638

3. License Number

4. Expiration Date April 30, 2020

5. Docket or
P pfcrs�n,-.o NTn

6. Byproduct, Source, and/or 
Special Nuclear Material 

A. Spent fuel from 
Rancho Seco Nuclear 
Generating Station 
and associated fuel 
assembly control 
components and 
radioactive materials 
related to the receipt, 
storage, and transfer 
of the fuel assemblies.

7. Chemical and/or Physical 
Form 

A. Spent fuel assemblies 
and damaged fuel 
assemblies as U0 2 
clad with Zircaloy-4.

8. Maximum Amount that Licensee 
May Possess at Any One Time 
Under This License 

A. 228.8 MTU of intact 
spent fuel assemblies 
and damaged fuel 
assemblies.

9. Authorized Use: For use in accordance with statements, representations, and the conditions 
of the Technical Specifications and Rancho Seco ISFSI Safety Analysis Report (SAR) dated 
October 4, 1991, as revised or supplemented on October 27, 1993; January 28, May 28, and 
November 24, 1999, and February 24 and March 2, 2000.  

The material identified in 6.A and 7.A above is authorized for receipt, possession, storage, and 
transfer. Storage is authorized only in Horizontal Storage Modules of the NUHOMS design as 
described in the SAR.
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License Number 

SNM-251 0 
Docket or Reference Number 

72-11

I

April , 2000 

S Attachment: Appendix A

10. Authorized Place of Use: The licensed material is to be received, possessed, transferred, and 
stored at the Rancho Seco ISFSI located on the Rancho Seco Nuclear Generating Station site 
in Sacramento County, California, near Herald, California.  

11. The Technical Specifications contained in Appendix A attached hereto are incorporated into 
the license. The licensee shall operate the installation in accordance with the Technical 
Specifications in Appendix A. Appendix A contains Technical Specifications related to 
Environmental Protection to satisfy the requirements of 10 CFR 72.44(d)(2).  

12. The licensee shall follow the physical protection plan entitled 'Sacramento Municipal Utility 
District Rancho Seco Independent Spent Fuel Storage Installation (ISFSI) Physical Protection 
Plan (PPP)," Amendment 0, dated February 1, 2000, and the safeguards contingency plan 
incorporated therein as Chapter 10, "Contingency Response Plan and Procedures," and as 
they may be further amended under the provisions of 10 CFR Parts 72.44(e) and 72.186(b).  

The licensee shall follow the security organization personnel training and qualification plan 
entitled "Sacramento Municipal Utility District Rancho Seco Independent Spent Fuel Storage 
Installation (ISFSI) Training and Qualification Plan (T&QP)," Revision 0, dated February 1, 
2000, and as it may be further amended under the provisions of 10 CFR Parts 72.44(e) and 
72.186(b).  

13. Fuel and cask movement and handling activities that are to be performed in the Rancho Seco 
Nuclear Generating Station Fuel Storage Building will be governed bythe requirements of the 
Rancho Seco Nuclear Generating Station Operating License (DPR-54) and associated 
Technical Specifications.  

14. This license is effectiveas of the date of issuance shown below.  

FOR THE NUCLEAR REGULATORY COMMISSION 

E. William Brach, Director 
Spent Fuel Project Office 
Office of Nuclear Material Safety 

and Safeguards 
Washington, DC 20555

--- ----------
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1.0 USE AND APPLICATION

1.1 DEFINITIONS

NOTE: 
The defined terms of this section appear in capitalized type and are applicable 
throughout these Rancho Seco ISFSI Technical Specifications and Bases.

Term Definition

ACTIONS

DAMAGED SPENT 
FUEL ASSEMBLY 

DRY SHIELDED 
CANISTER

HORIZONTAL 
STORAGE MODULE 
(HSM) 

INTACT SPENT FUEL 
ASSEMBLY 

LOADING 
OPERATIONS 

Rancho Seco ISFSI 
Technical Specifications

ACTIONS shall be the part of a specification that 
prescribes Required Actions to be taken under designated 
Conditions within specified Completion Times.  

A DAMAGED SPENT FUEL ASSEMBLY is a fuel 
assembly with known or suspected cladding defects 
greater than hairline cracks or pinhole leaks.  

The DRY SHIELDED CANISTER (DSC) is a welded 
pressure vessel that provides confinement of radioactive 
materials in an inert atmosphere. Rancho Seco requires 
the following three types of DSCs: 

1. FO-DSCs store fuel assemblies only 
2. FC-DSCs store fuel assemblies with control 

components 
3. FF-DSCs store DAMAGED SPENT FUEL 

ASSEMBLIES 

The HORIZONTAL STORAGE MODULE (HSM) is a low 
profile reinforced concrete structure that can store any of 
the three DSC types used at Rancho Seco.  

An INTACT FUEL ASSEMBLY is a fuel assembly with no 
known or suspected cladding defects greater than hairline 
cracks or pinhole leaks.  

LOADING OPERATIONS include those licensed activities 
performed on a DSC while it is being loaded with INTACT

1.1-1 April 2000



1.0 USE AND APPLICATION

1.1 DEFINITIONS

MP-187 CASK 

STORAGE 
OPERATIONS 

TRANSFER 
OPERATIONS 

UNLOADING 
OPERATIONS

or DAMAGED SPENT FUEL ASSEMBLIES, and on an 
MP-1 87 CASK while it is being loaded with a DSC 
containing INTACT or DAMAGED SPENT FUEL 
ASSEMBLIES. LOADING OPERATIONS begin when the 
first INTACT or DAMAGED SPENT FUEL ASSEMBLY is 
lowered into the DSC and end when the MP-187 CASK is 
ready for TRANSFER OPERATIONS.  

The MP-1 87 CASK can be used for on-site transfer of a 
loaded DSC, and offsite transportation of a loaded DSC 
under 10 CFR 71.  

STORAGE OPERATIONS include all licensed activities 
that are performed at the ISFSI while a DSC containing 
INTACT or DAMAGED SPENT FUEL ASSEMBLIES is 
located in an HSM on the storage pad within the ISFSI 
perimeter.  

TRANSFER OPERATIONS include those activities 
involving movement of an MP-1 87 CASK loaded with a 
DSC containing INTACT or DAMAGED SPENT FUEL 
ASSEMBLIES. TRANSFER OPERATIONS begin when 
the MP-187 CASK is placed on the transfer trailer 
following LOADING OPERATIONS and end when-the 
DSC is at its storage location in an HSM on the storage 
pad within the ISFSI perimeter.  

UNLOADING OPERATIONS include activities performed 
on a DSC to be unloaded of the contained INTACT or 
DAMAGED SPENT FUEL ASSEMBLIES. UNLOADING 
OPERATIONS begin when the DSC is removed from the 
HSM and end when the last INTACT or DAMAGED 
SPENT FUEL ASSEMBLY has been removed from the 
DSC.

Rancho Seco ISFSI 
Technical Specifications

1.1-2 April 2UUU



1.0 USE AND APPLICATION

1.2 Logical Connectors

PURPOSE

BACKGROUND

The purpose of this section is to explain the meaning of logical 
connectors.  

Logical connectors are used in Technical Specifications (TS) to 
discriminate between, and yet connect, discrete Conditions, 
Required Actions, Completion Times, Surveillances, and 
Frequencies. The only logical connectors that may appear in TS 
are AND and OR. The physical arrangement of these connectors 
constitutes logical conventions with specific meanings.

Several levels of logic may be used to state Required Actions.  
These levels are identified by the placement (or nesting) of the 
logical connectors and by the number assigned to each Required 
Action. The first level of logic is identified by the first digit of the 
number assigned to a Required Action and the placement of the 
logical connector in the first level of nesting (i.e., left justified with 
the number of the Required Action). The successive levels of logic 
are identified by additional digits of the Required Action number 
and by successive indentations of the logical connectors.  

When logical connectors are used to state a Condition, Completion 
Time, Surveillance, or Frequency, only the first level of logic is 
used, and the logical connector is left justified with the statement of 
the Completion Time, Surveillance, or Frequency.

EXAMPLES The following examples illustrate the use of logical connectors.

Rancho Seco ISFSI 
Technical Specifications

1.2-1 April 2000"



1.0 USE AND APPLICATION

1.2 Logical Connectors

EXAMPLES 
(continued)

EXAMPLE 1.2-1 

ACTIONS

CONDITION REQUIRED.ACTION COMPLETION TIME 

A. LCO not met A.1 Verify....  

AND 

A.2 Restore...  

In this example the logical connector AND is used to indicate that 
when in Condition A, both required Actions A.1, and A.2 must be 
completed.

Rancho Seco ISFSI 
Technical Specifications

1.2-2 April 2000



1.0 USE AND APPLICATION

1.2 Logical Connectors

EXAMPLES 
(continued)

EXAMPLE 1.2-2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A. LCO not A.1 Stop 
met 

OR 

A.2.1 Verify 

AND 

A.2.2.1 Reduce 

OR 

A.2.2.2 Perform 

OR 

A.3 Remove...  

This example represents a more complicated use of logical 
connectors. Required Actions A.1, A.2, and A.3 are alternative 
choices, only one of which must be performed as indicated by the 
use of the logical connector OR and the left justified placement.  
Any one of these three Actions may be chosen. If A.2 is chosen, 
then both A.2.1 and A.2.2 must be performed as indicated by the 
logical connector AND. Required Action A.2.2 is met by performing 
A.2.2.1 or A.2.2.2. The indented position of the logical connector 
OR indicates that A.2.2.1 and A.2.2.2 are alternative choices, only 
one of which must be performed.

Rancho Seco ISFSI 
Technical Specifications
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1.0 USE AND APPLICATION

1.3 Completion Times

PURPOSE The purpose of this section is to establish the Completion 
Time convention and to provide guidance for its use.

BACKGROUND

DESCRIPTION

Limiting Conditions for Operations (LCOs) specify the lowest 
functional capability or performance levels of equipment 
required for safe operation of the facility. The ACTIONS 
associated with an LCO state Conditions that typically 
describe the ways in which the requirements of the LCO can 
fail to be met. Specified with each stated Condition are 
Required Action(s) and Completion Time(s).

The Completion Time is the amount of time allowed for 
completing a Required Action. It is referenced to the time of 
discovery of a situation (e.g., equipment or variable not 
within limits) that requires entering an ACTIONS Condition 
unless otherwise specified, providing the facility is in a 
specified condition stated in the Applicability of the LCO.  
Required Actions must be completed prior to the expiration 
of the specified Completion Time. An ACTIONS Condition 
remains in effect and the Required Actions apply until the 
Condition no longer exists or the facility is not within the LCO 
Applicability.  

Once a Condition has been entered, subsequent 
subsystems, components, or variables expressed in the 
Condition, discovered to be not within limits, will not result in 
separate entry into the Condition unless specifically stated.  
The Required Actions of the Condition continue to apply to 
each additional failure with Completion Times based on 
initial entry into the Condition.

Rancho Seco ISFSI 
Technical Specifications
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1.0 USE AND APPLICATION

1.3 Completion Times

EXAMPLES The following examples illustrate the use of Completion Times with 
different types of Conditions and changing Conditions.

EXAMPLE 1.3-1 

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Required B.1 Perform 12 hours 
Action and Action B.1 
associated 
Completion AND 
Times not 
met. B.2 Perform 36 hours 

Action B.2 

Condition B has two Required Actions. Each Required Action has 
its own separate Completion Time. Each Completion Time is 
referenced to the time that Condition B is entered.  

The Required Actions of Condition B are to complete action B.1 
within 12 hours AND complete action B'2 within 36 hours. A total 
of 12 hours is allowed for completing action B.1 and a total of 36 
hours (not 48 hours) is allowed for completing action B.2 from the 
time that Condition B was entered. If action B.1 is completed within 
6 hours, the time allowed for completing action B.2 is the next 30 
hours because the total time allowed for completing action B.2 is 
36 hours.

Rancho Seco ISFSI 
Technical Specifications
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1.0 USE AND APPLICATION

1.3 Completion Times

EXAMPLES 
(continued)

EXAMPLE 1.3-2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION 
TIME 

A. One system not A.1 Restore system 7 days 
within limits, to within limit.  

B. Required Action B.1 Complete action 12 hours 
and associated B.1 
Completion 
Time not met. AND 

B.2 Complete action 36 hours 
B.2 

When a system is determined to not meet the LCO, Condition A is 
entered. If the system is not restored within 7 days, Condition B is 
also entered and the Completion Time clocks for Required Actions 
B.1 and B.2 start. If the system is restored after Condition B is 
entered, Conditions A and B are exited, and therefore, the 
Required Actions of Condition B may be terminated.

Rancho Seco ISFSI 
Technical Specifications
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1.0 USE AND APPLICATION

1.3 Completion Times

EXAMPLES 
(continued)

EXAMPLE 1.3-3

ACTIONS

NOTE: 

Separate Condition entry is allowed for each component.  

COMPLETION 
CONDITION REQUIRED ACTION TIME 

A. LCO not met. A.1 Restore compliance 4 hours 
with LCO.  

B. Required B.1 Complete action B.1 6 hours 
Action and 
associated AND 
Completion 
Time not met. B.2 Complete action B.2 12 hours 

The Note above the ACTIONS Table is a method of modifying how 
the Completion Time is tracked. If this method of modifying how 
the Completion Time is tracked was applicable only to a specific 
Condition, the Note would appear in that Condition rather than at 
the top of the ACTIONS Table.  

The Note allows Condition A to be entered separately for each 
component, and Completion Times tracked on a per component 
basis. When a component is determined to not meet the LCO, 
Condition A is entered and its Completion Time starts. If 
subsequent components are determined to not meet the LCO, 
Condition A is entered for each component and separate 
Completion Times start and are tracked for each component.

Rancho Seco ISFSI 
Technical Specifications
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1.0 USE AND APPLICATION

1.3 Completion Times

IMMEDIATE 
COMPLETION 
TIME

When "Immediately" is used as a Completion Time, the 
Required Action should be pursued without delay and in a 
controlled manner.

Rancho Seco ISFSI 
Technical Specifications
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1.0 USE AND APPLICATION

1.4 Frequency

PURPOSE

DESCRIPTION

The purpose of this section is to define the proper use and 
application of Frequency requirements.

Each Surveillance Requirement (SR) has a specified Frequency in 
which the Surveillance must be met in order to meet the associated 
Limiting Condition for Operation (LCO). An understanding of the 
correct application of the specified Frequency is necessary for 
compliance with the SR.  

The "specified Frequency" is referred to throughout this section and 
each of the Specifications of Section 3.0, Surveillance Requirement 
(SR) Applicability. The "specified Frequency" consists of the 
requirements of the Frequency column of each SR as well as 
certain Notes in the Surveillance column that modify performance 
requirements.  

Situations where a Surveillance could be required (i.e., its 
Frequency could expire), but where it is not possible or not desired 
that it be performed until sometime after the associated LCO is 
within its Applicability, represent potential SR 3.0.4 conflicts. To 
avoid these conflicts, the SR (i.e., the Surveillance or the 
Frequency) is stated such that it is only "required" when it can be 
and should be performed. With a SR satisfied, SR 3.0.4 imposes 
no restriction.

Rancho Seco ISFSI 
Technical Specifications
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1.0 USE AND APPLICATION

1.4 Frequency

EXAMPLES The following examples illustrate the various ways that Frequencies 
are specified.

EXAMPLE 1.4-1 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY 

Verify pressure within limit. 12 hours 

Example 1.4-1 contains the type of SR most often encountered in 
the Technical Specifications (TS). The Frequency specifies an 
interval (12 hours) during which the associated Surveillance must 
be performed at least one time. Performance of the Surveillance 
initiates the subsequent interval. Although the Frequency is stated 
as 12 hours, an extension of the time interval to 1.25 times the 
stated Frequency is allowed by SR 3.0.2 for operational flexibility.  
The measurement of this interval continues at all times, even when 
the SR is not required to be met per SR 3.0.1 (such as when a 
variable is outside specified limits, or the facility is outside the 
Applicability of the LCO). If the interval specified by SR 3.0.2 is 
exceeded while the facility is in a condition specified in the 
Applicability of the LCO, the LCO is not met in accordance with 
SR 3.0.1.  

If the interval as specified by SR 3.0.2 is exceeded while the facility 
is not in a condition specified in the Applicability of the LCO for 
which performance of the SR is required, the Surveillance must be 
performed within the Frequency requirements of SR 3.0.2 prior to 
entry into the specified condition. Failure to do so would result in a 
violation of SR 3.0.4.

Rancho Seco ISFSI 
Technical Specifications
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1.0 USE AND APPLICATION

1.4 Frequency

EXAMPLES 
(continued)

EXAMPLE 1.4-2 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY 

Verify pressure is within limits. Once within 12 hours 
prior to starting activity 

AND 

24 hours thereafter 

Example 1.4-2 has two Frequencies. The first is a one time 
performance Frequency, and the second is of the type shown in 
Example 1.4-1. The logical connector "AND" indicates that both 
Frequency requirements must be met. Each time the example 
activity is to be performed, the Surveillance must be performed 
within 12 hours prior to starting the activity.  

The use of "once" indicates a single performance will satisfy the 
specified Frequency (assuming no other Frequencies are 
connected by "AND"). This type of Frequency does not qualify for 
the 25% extension allowed by SR 3.0.2.  

"Thereafter" indicates future performances must be established per 
SR 3.0.2, but only after a specified condition is first met (i.e., the 
"once" performance in this example). If the specified activity is 
canceled or not performed, the measurement of both intervals 
stops. New intervals start upon preparing to restart the specified 
activity.

Rancho Seco ISFSI 
Technical Specifications
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1.0 USE AND APPLICATION

1.4 Frequency

EXAMPLES 
(continued)

EXAMPLE 1.4-3 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

NOTE: 

Not required to be met until 96 
hours after verifying the helium 

leak rate is within limit.  

Verify DSC vacuum drying 
pressure is within limit.

FREQUENCY

Once after verifying the helium 
leak rate is within limit.

As the Note modifies the required performance of the Surveillance, 
it is construed to be part of the "specified Frequency." Should the 
vacuum drying pressure not be met immediately following 
verification of the shield lid weld helium leak rate while in 
LOADING OPERATIONS, this Note allows 96 hours to perform the 
Surveillance. The Surveillance is still considered to be performed 
within the "specified Frequency." 

Once the shield lid weld helium leak rate has been verified to be 
acceptable, 96 hours, plus the extension allowed by SR 3.0.2, 
would be allowed for completing the Surveillance for the vacuum 
drying pressure. If the Surveillance was not performed within this 
96 hour interval, there would then be a failure to perform the 
Surveillance within the specified Frequency, and the provisions of 
SR 3.0.3 would apply.

Rancho Seco ISFSI 
Technical Specifications
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2.0 FUNCTIONAL AND OPERATING LIMITS 

2.1 Functional And Operating Limits

2.1.1 Fuel Stored At The ISFSI

The spent nuclear fuel to be stored in HSMs at the Rancho Seco ISFSI 
consists of the following: 

a. INTACT SPENT FUEL ASSEMBLIES as characterized in Table 
2-1.  

b. DAMAGED SPENT FUEL ASSEMBLIES having 15 or less fuel 
pins per assembly with known cladding damage.  

c. Fuel assembly control components as described in Table 2-2.  

Only intact Rancho Seco spent fuel assemblies may be placed in an FO
DSC or FC-DSC.  

Rancho Seco control rod assemblies, burnable poison rod assemblies, 
axial power shaping rod assemblies (gray or black), neutron sources, 
retainer clips, and orifice rod assemblies may be placed only in an FC
DSC within an INTACT SPENT FUEL ASSEMBLY.  

DAMAGED SPENT FUEL ASSEMBLIES having 15, or less, fuel pins with 
known cladding damage may, be placed in an FF-DSC. INTACT SPENT 
FUEL ASSEMBLIES may also be placed in the FF-DSC.  

No control components or neutron sources may be placed in an FF-DSC.

Rancho Seco ISFSI 
Technical Specifications
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2.0 FUNCTIONAL AND OPERATING LIMITS 

2.2 Functional And Operating Limits Violations

2.2.1 Fuel Stored At The ISFSI: 

If the Functional and Operating Limits of 2.1.1 are violated, the following 
actions shall be completed: 

a. The affected fuel assemblies shall be placed in a safe 
condition.  

b. Within 24 hours, notify the NRC Operations Center, and 

c. Within 30 days, submit a special report that describes the 
cause of the violation and actions taken to restore compliance 
and prevent recurrence.

Rancho Seco ISFSI 
Technical Specifications
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2.0 FUNCTIONAL AND OPERATING LIMITS

Table 2-1 
Spent Fuel Limits

1 including control components

Rancho Seco ISFSI 
Technical Specifications
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CHARACTERISTIC VALUE 

Fuel Design B&W 15X15 

Minimum Cooling Time After Discharge 7 years 

Maximum Decay Heat per DSC' 13.5 Kw 

Maximum Enrichment 3.43% 

Maximum Bum-up 38,268 MWd/MTU 

Cladding Material Zircaloy-4



2.0 FUNCTIONAL AND OPERATING LIMITS

Table 2-2 

Fuel Assembly Control Components 

Component 

1. Control Rod Assemblies 

2. Axial Power Shaping Rod Assemblies 

3. Burnable Poison Rod Assemblies 

4. Neutron Sources 

5. Retainer Clips 

6. Orifice Rod Assemblies

Rancho Seco ISFSI 
Technical Specifications
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3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCO 3.0.1 LCOs shall be met during specified conditions in the Applicability, except 
as provided in LCO 3.0.2.

LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required Actions of the 
associated Conditions shall be met, except as provided in LCO 3.0.5.  

If the LCO is met or is no longer applicable prior to expiration of the 
specified Completion Time(s), completion of the Required Actions(s) is not 
required, unless otherwise stated.  

LCO 3.0.3 This specification is not applicable to an ISFSI. The placeholder is 
retained for consistency with the power reactor technical specifications.  

LCO 3.0.4 When an LCO is not met, entry into a specified condition in the 
Applicability shall not be made except when the associated ACTIONS to 
be entered permit continued operation in the specified condition in the 
Applicability for an unlimitedperiod of time. This Specification shall not 
prevent changes in specified conditions in the Applicability that are 
required to comply with ACTIONS.  

LCO 3.0.5 Equipment removed from service or not in service in compliance with 
ACTIONS may be returned to service under administrative control solely 
to perform testing required to demonstrate it meets the LCO or that other 
equipment meets the LCO. This is an exception to LCO 3.0.2 for the 
system returned to service under administrative control to perform the 
testing.  

LCO 3.0.6 This specification is not applicable to an ISFSI. The placeholder is 
retained for consistency with the power reactor technical specifications.
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LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCO 3.0.7 This specification is not applicable to an ISFSI. The placeholder is 
retained for consistency with the power reactor technical specifications.
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3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

SR 3.0.1 SRs shall be met during specified conditions in the Applicability for 
individual LCOs, unless otherwise stated in the SR. Failure to meet a SR, 
whether such failure is experienced during the performance of the 
Surveillance or between performances of the Surveillance, shall be failure 
to meet the LCO. Failure to perform a Surveillance within the specified 
Frequency shall be failure to meet the LCO except as provided in SR 
3.0.3. Surveillances do not have to be performed on inoperable 
equipment or variables outside specified limits.  

SR 3.0.2 The specified Frequency for each SR is met if the Surveillance is 
performed within 1.25 times the interval specified in the Frequency, as 
measured from the time a specified condition of the Frequency is met.  

For Frequencieg specified as "once," the above interval extension does 
not apply. If a Completion Time requires periodic performance on a "once 
per ... "basis, the above Frequency extension applies to each 
performance after the initial performance.  

Exceptions to this Specification are stated in the individual Specifications.  

SR 3.0.3 If it is discovered that a Surveillance was not performed within its specified 
Frequency, then compliance with the requirement to declare the LCO not 
met may be delayed, from the time of discovery, up to 24 hours or up to 
the limit of the specified Frequency, whichever is less. This delay period 
is permitted to allow performance of the Surveillance.  

If the Surveillance is not performed within the delay period, the LCO must 
immediately be declared not met, and the applicable Condition(s) must be 
entered.  

When the Surveillance is performed within the delay period and the SR is 
not met, the LCO must immediately be declared not met, and the 
applicable Condition(s) must be entered.  
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3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

SR 3.0.4 Entry into a specified condition in the Applicability of an LCO shall not be 
made unless the LCO's SRs have been met within their specified 
Frequency. This provision shall not prevent entry into specified conditions 
in the Applicability that are required to comply with ACTIONS or that are 
related to establishing an inert atmosphere in the DSC.
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3.1 DSC Integrity

3.1.1 DSC Vacuum Pressure

LCO 3.1.1 DSC Vacuum Pressure during drying shall be <3 Torr.  

The time at pressure shall be not less than 30 minutes.  

Applicability: During LOADING OPERATIONS.  

Actions:

Note: 
The Condition below applies for each DSC 

CONDITION REQUIRED ACTION COMPLETION TIME 
A. The required vacuum A.1 Establish DSC vacuum 7 days 

pressure is not pressure within limits 
obtained.  

B.1 Establish a helium 72 hours 
B. Required Action A.1 atmosphere in the DSC 

and associated AND 
Completion Time not B.2.1 Determine and complete 
met. corrective actions necessary 30 days 

to return the DSC to an 
analyzed condition.  

OR 30 days 

B.2.2 Unload the DSC
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3.1 DSC Integrity

3.1.1 DSC Vacuum Pressure 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

NOTE: 

Not required to be met until 96 hours after the DSC is 
removed from the spent fuel pool.  

SR 3.1.1.1 Verify DSC vacuum pressure is less 
than, or equal to, 3 Torr for at least 30 
minutes.

FREQUENCY
+

Once per DSC, after an 
acceptable NDE on the weld 
of the inner top cover plate
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3.1 DSC Integrity

3.1.2 DSC Helium Leakage Rate

LCO 3.1.2 DSC Helium Leakage Rate of primary Inner Seal Weld shall be < 10- std
cc/sec.

Applicability: During LOADING OPERATIONS.  

Action:

CONDITION REQUIRED ACTION COMPLETION TIME 
A. Inner seal weld leak A.1 Establish the DSC inner shell 7 days 

rate not met. leak rate to within the limit.  

B. Required Action A.1 B.1 Determine and complete 30 days 
and the associated corrective actions necessary 

Completion Time not to return the DSC to an 
met. analyzed condition.  

OR 

B.2 Unload the DSC.  
30 days
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3.1 DSC Integrity

3.1.2 DSC Helium Leakage Rate 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

..NOTE: 

Not required to be met until 72 hours after verifying the 
vacuum drying pressure is within limit.  

SR 3.1.2 Verify that the DSC inner shell leak rate is 
within limit.

FREQUENCY

Once per DSC, after the 
vacuum drying 
specification is achieved.
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3.1 DSC Integrity

3.1.3 DSC Helium Backfill Pressure

LCO 3.1.3 DSC helium backfill pressure shall be zero to 2.5 psig.  

Applicability: During LOADING OPERATIONS.  

Action:

Note: 

The Condition below applies for each DSC 

CONDITION REQUIRED ACTION COMPLETION TIME 
A. The required backfill A.1 Establish the DSC helium 72 hours 

pressure can not be backfill pressure to within the 
met. limit.  

B. Required Action A.1 B.1 Determine and complete 30 days 
and associated corrective actions necessary to 

Completion Time not retum the DSC to an analyzed 
met. condition.  

OR 

B.2 Unload the DSC.  
30 days

Rancho Seco ISFSI 
Technical Specifications

3.1-5 April 2000



3.1 DSC Integrity

3.1.3 DSC Helium Backfill Pressure 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

NOTE: 

Not required to be met until 72 hours after verifying that 
the helium leak rate is within limit.  

SR 3.1.3 Verify that the DSC helium backfill pressure is 0 
to 2.5 psig.

FREQUENCY

Once per DSC, after the 
helium leak rate 
specification is met.
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4.0 Design Features

4.1 Site Location 

The Rancho Seco Independent Spent Fuel Storage Installation (ISFSI) is located 
at the Rancho Seco Nuclear Generating Station (RSNGS) site in Sacramento 
County, California. The site is approximately 26 miles north-northeast of 
Stockton and approximately 25 miles southeast of Sacramento.  

4.2 Storage Features 

4.2.1 Storage System 

The Rancho Seco ISFSI Storage System is comprised of 21 dry shielded 
canisters (DSCs), 22 concrete horizontal storage modules (HSMs), and one MP
187 cask.1 

The DSC is a high integrity stainless steel, welded pressure vessel that provides 
confinement of radioactive materials, encapsulates the fuel in an inert 
atmosphere, and provides biological shielding (in the axial direction) during DSC 
closure, transfer, and storage. Since the Rancho Seco ISFSI must provide 
100% storage for RSNGS fuel and control components, three types of DSCs are 
required.  

1. FO-DSCs can store fuel assemblies only 
2. FC-DSCs can store fuel assemblies with control components 
3. FF-DSCs can store damaged fuel assemblies.  

The HSM is a low profile reinforced concrete structure that can hold any of the 
DSCs used at the Rancho Seco ISFSI. The HSM is designed to Withstand all 
normal condition loads as well as the abnormal condition loads created by 
earthquakes, tornadoes, flooding, and other natural'phenomena.  

The MP-1 87 cask can be used for on-site transfer of a loaded DSC, and offsite 
transportation of a loaded DSC under 10 CFR 71, in the appropriate 
configuration. The cask provides the biological shielding and structural support 
necessairy to carry a DSC through the various phases of drying, sealing, and 
transfer to an HSM for storage.  

'The MP-187 Cask is used for onsite transfer and offsite transport of loaded DSCs.  
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4.0 Design Features

Other than the DSCs, HSMs, and the cask, there are no additional systems 
required for the safe storage of Rancho Seco fuel and control hardware.  
Ancillary systems present at the storage site include: lighting, security systems, 
including CCTV and intrusion detection, temperature monitoring, and lightning 
protection.  

4.2.2 Storage Capacity 

The Rancho Seco ISFSI can accommodate all of Rancho Seco's 493 spent fuel 
assemblies. The ISFSI storage capacity consists of 18 FC-DSCs, 2 FO-DSCs, 
and 1 FF-DSC.  

4.2.3 ISFSI Storage Pad 

The ISFSI storage pad consists of a concrete slab approximately 225 feet long, 
170 feet wide, and 2 feet thick at the location of the HSMs. A security fence 
surrounds the slab.  

4.3 Codes and Standards 

4.3.1 MP-187 Cask 

The cask structural components are designed to meet the stress allowables of 
the ASME Code, Section III, Subsection NB for structural or shell components or 
NF for the neutron shield jacket assembly. Service Levels A and B allowables 
are used for all normal operating and off-normal loadings. Service Levels C and 
D allowables are used for load combinations that include postulated accident 
loadings. Allowable stress limits for the lifting trunnions meet the 
recommendations of ANSI N 14.6-1993 for critical loads.  

4.3.2 DSC 

The DSCs are designed to meet the stress intensity allowables of the 
ASME Boiler and Pressure Vessel Code (1983) Section III, Division I, 
Subsections NB, NF, and NG for Class I components and supports, as 
applicable. ASME Code Service Levels A and B allowables are used for 
normal and off-normal operating conditions. Service Levels C and D 
allowables are used for accident conditions such as a postulated cask 
drop accident.  
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4.0 Design Features

4.3.3 HSM 

The reinforced concrete HSMs are designed to meet the requirements of 
ACI 349-85. The load combinations specified in ANSI 57.9-1984, Section 
6.17.3.1 are used for combining normal operating, off-normal, and 
accident loads for the HSM.  

4.3.4 Fabrication Exceptions to Codes and Standards 

The ISFSI SAR, Appendix A, lists the ASME Code exceptions found acceptable 
by the NRC staff for the MP-1 87 Cask and the DSCs. Proposed alternatives to 
the ASME code, including additional exceptions listed in Appendix A of the SAR, 
and deviations from ACI 349-85, may be used when authorized by the Director, 
Office of Nuclear Material Safety and Safeguards or designee. The licensee 
should demonstrate that: 

1. The proposed alternative provides an acceptable level of quality and 
safety, or 

2. Compliance with the specified requirements of the following ASME 
Code Sections, 1992 Edition with 1993 Addenda, or with ACI 349-85, 
would result in hardship or unusual difficulty without a compensating 
increase in the level of quality and safety.  

Requests for relief specified in this section will be submitted in accordance with 
10 CFR 72.4.
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5.0 ADMINISTRATIVE CONTROLS

5.1 Responsibility 

The Manager, Plant Closure and Decommissioning (MPC&D) is responsible for the 
overall management of the Rancho Seco ISFSI, and ensuring the safe storage of 
irradiated core components. The MPC&D will delegate in writing the succession of his 
responsibilities during his absences.
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5.0 ADMINISTRATIVE CONTROLS

5.2 Organization 

The Rancho Seco Defueled Safety Analysis Report (DSAR) describes the SMUD 
corporate organization and its relationship to the Rancho Seco nuclear organization.  
SMUD will operate the Rancho Seco ISFSI under the same organization responsible for 
the Rancho Seco Nuclear Generating Station.  

The SMUD Board of Directors is the policy-making body that has ultimate responsibility 
for the Rancho Seco ISFSI license. The General Manager (GM) is SMUD's Chief 
Executive Officer and reports directly to the Board of Directors.  

Administrative procedures define the lines of authority and responsibility, from executive 
management through the operating organizations, for the overall safety and operation 
of the Rancho Seco facilities.  

The Rancho Seco ISFSI Safety Analysis Report defines the corporate and site 
management positions that are responsible for ensuring the safe storage of the spent 
fuel, ensuring effective day-to-day operations, and maximizing the effectiveness of 
nuclear policies and procedures. The senior site manager will delegate in writing the 
succession of his responsibilities during his absence.
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5.0 ADMINISTRATIVE CONTROLS

5.3 ISFSI Staff Qualifications 

Each member of the Rancho Seco staff meets or exceeds the minimum qualifications 
of ANSI N18.1-1971 for comparable positions, except the Radiation 
Protection/Chemistry Superintendent who meets or exceeds the qualifications of 
Regulatory Guide 1.8, September 1975. Plant personnel are selected and trained for 
their assigned duties to ensure safe and efficient Rancho Seco ISFSI operations.  

Training, retraining, and replacement training programs for the operating staff and 
security force are maintained and conducted in accordance with approved procedures.
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5.0 ADMINISTRATIVE CONTROLS

5.4 Procedures 

5.4.1 Rancho Seco staff will prepare, review, and approve written procedures for all 
normal operations, maintenance, and testing at the Rancho Seco ISFSI prior to 
its operation. Written procedures shall be established, implemented, and 
maintained covering the following activities that are important to safety: 

a. Administrative controls; 

b. Routine ISFSI operations; 

c. Alarms and Annunciators; 

d. Emergency operations; 

e. Design control and facility change or modification; 

f. Control of surveillances and tests; 

g. Control of special processes; 

h. Maintenance; 

i. Health physics, including ALARA practices; 

j. Special nuclear material accountability; 

k. Quality assurance, inspection, and audits; 

I. Physical security and safeguards; 

m. Records management; 

n. Reporting; and 

o. All programs specified in Specification 5.5.  
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5.0 ADMINISTRATIVE CONTROLS

5.5 Programs 

Initially, the managerial and administrative controls for the conduct of operations at the 
Rancho Seco ISFSI will be built upon the existing RSNGS organization under the 
10 CFR 50 license. The administrative and procedural controls under the 10 CFR 50 
license will include the requirements of the 10 CFR 72 license.  

Prior to termination of the 10 CFR 50 license, appropriate 10 CFR 72.48 reviews will be 
conducted to ensure continued compliance with ISFSI license requirements. This 
process will result in "stand-alone" ISFSI programs that implement the 10 CFR 72 
license. The District will maintain the appropriate administrative and managerial 
controls at the Rancho Seco ISFSI until the DOE takes title to the fuel.  

Rancho Seco will implement the following programs to ensure the safe operation and 
maintenance of the ISFSI: 

* Safety Reviews 
* Radiological Environmental Monitoring Program 
* HSM Thermal Monitoring Program 
* Radiation Protection
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5.0 ADMINISTRATIVE CONTROLS

5.5 Programs 

5.5.1 Safety Reviews 

Rancho Seco staff will conduct safety reviews in accordance with 10 CFR 72.48 
to determine whether proposed changes, tests, and experiments require NRC 
approval before implementation. Changes to the Technical Specification Bases 
and other licensing basis documents will be conducted in accordance with.  
approved administrative procedures.  

Rancho Seco staff may make changes to Technical Specification Bases and 
other licensing basis documents without prior NRC approval, provided the 
changes meet the criteria defined in 10 CFR 72.48.  

The safety review process will contain provisions to ensure that the Bases and 
licensing basis documents are maintained consistent with the SAR.  

Proposed changes that do not meet the criteria above will be reviewed and 
approved by the NRC before implementation. Changes to the Bases 
implemented without prior NRC approval will be provided to the NRC in 
accordance with 10 CFR 72.48.
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5.0 ADMINISTRATIVE CONTROLS

5.5 Programs

5.5.2 Radiological Environmental Monitoring Program

a. The radiological environmental monitoring program ensures the 
annual dose equivalent to any real individual located outside the 
ISFSI controlled area does not exceed the annual dose limits in 
10 CFR 72.104(a).  

b. Operation of the Rancho Seco ISFSI will not create any radioactive 
materials or result in any credible liquid or gaseous effluent 
release.  

c. Dosimetry will be used to monitor direct radiation around the ISFSI.  

d. In accordance with 10 CFR 72.44(d), a periodic report will be 
submitted specifying the quantity of each of the principal 
radionuclides released to the environment in liquid and gaseous 
effluents during the previous calendar year of operation.
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5.0 ADMINISTRATIVE CONTROLS

5.5 Programs 

5.5.3 HSM Thermal Monitoring Program 

This program provides guidance for temperature measurements that are used to 
monitor the thermal performance of each HSM. The intent of the program is to 
prevent conditions that could lead to exceeding the concrete and fuel clad 
temperature criteria.  

5.5.3.1 HSM Roof Concrete Temperature 

The temperature measurement will be a direct measurement of the HSM roof 
concrete temperature, or other means that would identify and allow for the 
correction of off-normal thermal conditions that could lead to exceeding the 
concrete and fuel clad temperature criteria. A temperature measurement of the 
thermal performance for each HSM will be taken on a daily basis.  

If the temperature of the HSM roof at the monitored location rises by more than 
80 0F, based on a daily surveillance, then it is possible that some type of an inlet 
and or outlet vent blockage has occurred and appropriate corrective actions will 
be taken to avoid exceeding the concrete and cladding temperature limits. This is 
based on Figure 8.2-16 of the Standardized NUHOMS® SAR (NUH-003, 
Revision 4A).  

In addition, if the temperature of the HSM roof at the monitored location is 
greater than 2250F, then it is possible that some type of an inlet and or outlet 
vent blockage has occurred and appropriate corrective actions need to be taken 
to avoid exceeding the concrete and cladding temperature limits.  

The HSM Thermal Monitoring Program provides a positive means to identify 
conditions that could approach the temperature criteria for proper HSM operation 
and allow for the correction of off-normal thermal conditions that could lead to 
exceeding the concrete and fuel clad temperature criteria.  

5.5.3.2 HSM Air Temperature Difference 

Following initial DSC transfer to the HSM, the air temperature difference between 
ambient temperature and the roof vent temperature will be measured 24 hours 
after DSC insertion into the HSM and again 7 days after insertion into the HSM.  
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5.0 ADMINISTRATIVE CONTROLS

If the air temperature differential is greater than 1 00°F, the air inlets and exits 
should be checked for blockage. If after removing any blockage found, the 
temperature is still greater than that specified, corrective actions and analysis of 
existing conditions will be performed in accordance with the Rancho Seco 
corrective action program and 10 CFR 72.48 to confirm that conditions adversely 
affecting the concrete or fuel cladding do not exist.  

The specified air temperature rise ensures the fuel clad and concrete 
temperatures are maintained at or below acceptable long-term storage limits. If 
the temperature rise is within the specifications, then the HSM and DSC are 
performing as designed and no further temperature measurements are required.  

5.5.3.3 HSM Air Vents 

Since the HSMs are located outdoors, there is a possibility that the HSM air inlet 
and outlet openings could become blocked by debris. Although the ISFSI 
security fence and HSM bird screens reduce the probability of HSM air vent 
blockage, the ISFSI SAR postulates and analyzes the effects of air vent 
blockage.  

The HSM design and accident analyses demonstrate the ability of the ISFSI to 
function safely if obstructions in the air inlets or outlets impair airflow through the 
HSM for extended periods. This specification ensures that blockage will not exist 
for periods longer than assumed in the analyses.  

Staff will conduct a daily visual inspection of the air vents to ensure that HSM air 
vents are not blocked for more than 40 hours and that blockage will not exist for 
periods longer than assumed in the safety analyses.  
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5.0 ADMINISTRATIVE CONTROLS

5.5 Programs

5.5.4 Radiation Protection Program

The Radiation Protection Program will establish administrative controls to 
limit personnel exposure to As Low As Reasonably Achievable (ALARA) 
levels in accordance with 10 CFR 20.  

a. As part of the LOADING and TRANSFER OPERATIONS, radiation 
monitoring of the MP-1 87 CASK and DSCs will be performed to 
ensure that surface dose rates are within the analyzed values.  

b. A monitoring program to ensure the annual dose equivalent to any 
real individual located outside the ISFSI controlled area does not 
exceed regulatory limits is incorporated as part of the 
environmental monitoring program in the Radiological 
Environmental Monitoring Program of Specification 5.5.2.  

c. Following placement of each loaded DSC/transfer cask into the 
cask decontamination area and prior to transfer to the ISFSI, the 
DSC smearable surface contamination levels on the outer surface 
of the DSC shall be less than 2200 dpm/1 00 cm 2 from beta and 
gamma emitting sources, and less than 220 dpm/100 cm 2 from 
alpha emitting sources.
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5.0 ADMINISTRATIVE CONTROLS

5.6 Lifting Controls 

5.6.1 Cask Lifting Heights 

The lifting height of a loaded cask/DSC, is limited as a function of location and 
temperature, as follows: 

a. No lifts or handling of the cask/DSC inside the Fuel Storage 
Building at any height is permissible at DSC basket temperatures 
below -200F.  

b. The maximum lift height of the cask/DSC inside the Fuel Storage 
Building shall be 80 inches if the basket temperature is below 0°F 
but higher than -200F.  

c. No lift height restriction' is imposed on the cask/DSC inside the 
Fuel Storage Building, or lowering the cask from or raising the cask 
into the Fuel Storage Building, if the basket temperature is higher 
than 0°F.  

d. The maximum lift height and handling height for all transfer 
operations outside the Fuel Storage Building, with exception of 
lowering. the cask from or raising the cask into the Fuel Storage 
Building, shall be 80 inches if the basket temperature is greater 
than 0°F.  

e. The maximum lift height of the cask/DSC over the cask wash-down 
area inside the Fuel Storage Building shall be seven inches.  

These restrictions ensure that any DSC drop as a function of location or low 
temperature is within the accident analysis. The DSC basket temperature can 
not be lower than the ambient air temperature. The record low temperature at 
Rancho Seco is +1 7F. Conformance with the temperature limits is confirmed if 
the ambient air temperature has not been less than the specified temperature 
limit. If the DSC basket temperature and location are outside of the specification 
limits, lifting and transfer operations will be terminated.  

1 No lift height restriction as a function of temperature. Other administrative lift height 

restrictions may apply.  
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5.0 ADMINISTRATIVE CONTROLS

5.6 Lifting Controls

5.6.1 Cask Drop 

Inspection Requirement

The DSC will be inspected for damage after any transfer cask drop of fifteen inches or.  
greater through air.  

Background 

Cask/DSC handling and loading activities are controlled under the 10 CFR 50 license 
until a loaded cask/DSC is placed on the transporter, at which time fuel handling 
activities are controlled under the 10 CFR 72 license. Although the probability of 
dropping a loaded cask/DSC while en route from the Fuel Storage Building to the ISFSI 
is small, the potential exists to drop the cask 15 inches or more.  

Safety Analysis 

The analysis of bounding drop scenarios shows that the transfer cask will maintain the 
structural integrity of the DSC pressure containment boundary from an analyzed drop 
height of 80 inches. The 80-inch drop height envelops the maximum vertical height of 
the transfer cask when secured to the transport trailer while en route to the ISFSI.  

Although analyses performed for cask drop accidents at various orientations indicate 
much greater resistance to damage, requiring the inspection of the DSC after a drop of 
15 inches or greater ensures that: 

1. The DSC will continue to provide confinement 

2. The transfer cask can continue to perform its design function regarding 
DSC transfer and shielding.
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5.0 ADMINISTRATIVE CONTROLS

5.7 Flammable Fuel Controls 

The ISFSI fire analysis postulates fire accidents that take place during DSC transfer to 
the ISFSI, DSC insertion into an HSM, or DSC storage in an HSM. The analysis 
postulates a worst case fire where 300 gallons of diesel fuel forms a pool directly 
beneath a loaded cask/DSC. The analysis uses the fire parameters from 
10 CFR 71.73, and assumes the fire engulfs the entire cask/DSC. The results of the 
analysis show that the DSC maintains its integrity during the postulated fire accident.  

SMUD will allow only diesel-fueled vehicles inside the ISFSI. Although there may be 
several vehicles involved in fuel transfer operations, it is not credible that more than one 
vehicle would simultaneous leak the entire contents of its diesel fuel. Accordingly, to 
ensure that the fire analysis bounds ISFSI fuel transfer operations, the amount of diesel 
fuel allowed in any single vehicle involved in loaded cask/DSC transfer operations will 
be limited to 200 gallons.  

This specification does not exclude electric vehicles from the ISFSI.
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B 2.1 FUNCTIONAL AND OPERATING LIMITS

B.2.1.1 Fuel Stored at the ISFSI 

BASES

BACKGROUND Because the RSNGS spent fuel pool will be decommissioned as a 
part of overall plant decommissioning, the Rancho Seco ISFSI is 
designed to provide interim storage for 100% of RSNGS' spent fuel 
assemblies and control components. The heat load and radiological 
sources for all 493 fuel assemblies were quantified prior to ISFSI 
design and operation.

The Babcock & Wilcox 15X1 5 PWR fuel will be stored as 
non-consolidated fuel assemblies both with and without control 
components. Since this is a 100% fuel storage campaign, provisions 
are made to store assemblies with cladding degradation in the 
specifically designated FF-DSC.  

DSC loading operations involve placing a DSC inside of the cask, and 
lowering the cask/DSC into the spent fuel pool. Fuel assemblies will 
be loaded into the DSC in accordance with the fuel movement 
schedule. Strict administrative controls and independent verification 
will ensure that all fuel movements are in verbatim compliance with 
the fuel movement schedule.  

After loading the DSC, the shield plug is placed on the DSC and the 
cask/DSC is removed from the pool to the wash-down platform. On 
the wash-down platform the DSC is sealed, drained and dried, and 
backfilled with helium. The DSC is also surveyed to ensure that any 
radioactive contamination is within administrative limits 

The loaded cask/DSC is then moved from the wash-down platform to 
the transport trailer where it is transferred to the ISFSI and the DSC is 
unloaded into the HSM using the hydraulic ram. Radiation surveys 
are taken to ensure compliance with radioactive contamination and 
dose rate limits.

APPLICABLE 
SAFETY 
ANALYSES

Loading a DSC that could result in exceeding the design basis of the 
ISFSI is not a credible event.
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B 2.1 FUNCTIONAL AND OPERATING LIMITS

Because Rancho Seco is permanently defueled, the inventory 
available for loading into the DSCs is limited to the 493 spent fuel 
assemblies in the spent fuel pool. The heat load and radiological 
sources for all 493 fuel assemblies have been quantified prior to 
ISFSI design and operation.  

Fuel assembly qualification is based on the requirements for criticality 
safety, decay heat removal, radiological protection, and structural 
integrity. The analyses presented in Chapters 7 and 8 of ISFSI SAR 
Volumes 1, 11, and III document the qualification of the complete 
inventory of spent fuel assemblies and control components for 
storage in the three DSC designs. The analyses of the ISFSI decay 
heat removal and radiological protection are valid for DSC loading 
after June 1996.  

To identify fuel assemblies with visible cladding damage, underwater 
cameras were used to visually inspect the accessible areas of each 
fuel assembly. The inspections were video taped. Based on the 
visual inspection of the accessible areas of each spent fuel assembly, 
10 fuel assemblies were determined to have some cladding damage, 
and no assemblies are believed to have cladding damage in more 
than 15 fuel rods.  

Rancho Seco will develop the fuel loading schedule to ensure that 
damaged fuel assemblies are not loaded in either the FO or FC 
DSCs. Up to 13 assemblies with visible cladding damage in 15 or 
fewer fuel pins are qualified for storage in the FF DSC.  

The following controls will ensure that each fuel assembly is loaded 
into a known cell location within a DSC: 

1. A loading schedule will be independently verified and 
approved.  

2. A. fuel movement schedule will be based upon the written 
loading plan. All fuel movements from any rack location will be 
performed under controls that will ensure strict, verbatim 
compliance with the fuel movement schedule.  

3. Prior to placement of the shield plug, all fuel assemblies will be 
video taped and independently verified, by ID number, to 
match the fuel movement schedule.  
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4. A third independent verification will be performed by a senior 
manager. This third verification verifies that fuel in the DSCs is 
placed in accordance with the original cask loading plan.  

Based on the qualification of the spent fuel and the administrative 
controls used to ensure that each fuel assembly is loaded into the 
correct location within a DSC, incorrect loading of a DSC is not 
considered a credible event.

FUNCTIONAL 
AND 
OPERATING 
LIMITS 
VIOLATIONS 
REFERENCES

Loading a DSC that could result in exceeding the design limits 
specified in Table 2-1 is not a credible event. The actions specified in 
Section 2.2.1 reflect the reporting requirements of 10 CFR 72.75.  

1. ISFSI SAR, Volume I, Section 3.1.

2. ISFSI SAR, Volume I, Section 5.1.  

3. ISFSI SAR, Volume I, Section 10.2.
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B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

BASES

LCOs LCO 3.0.1, 3.0.2, 3.0.4 and 3.0.5 establish the general requirements 
applicable to all Specifications and apply at all times, unless otherwise 
stated.  

LCO 3.0.1 LCO 3.0.1 establishes the Applicability statement within each individual 
Specification as the requirement for when the LCO is required to be met 
(i.e., when the facility and its components are in the specified conditions 
of the Applicability statement of each Specification).

LCO 3.0.2 LCO 3.0.2 establishes that upon discovery of a failure to meet an LCO, 
the associated ACTIONS shall be met. The Completion Time of each 
Required Action for an ACTIONS Condition is applicable from the point in 
time that an ACTIONS Condition is entered. The Required Actions 
establish those remedial measures that must be taken within specified 
Completion Times when the requirements of an LCO are not met. This 
Specification establishes that: 

a. Completion of the Required Actions within the specified Completion 
Times constitutes compliance with a Specification; and 

b. Completion of the Required Actions is not required when an LCO is 
met within the specified Completion Time, unless otherwise 
specified.  

There are two basic types of Required Actions. The first type of Required 
Action specifies a time limit in which the LCO must be met. This time limit 
is the Completion Time to restore an inoperable system or component to 
operable status or to restore variables to within specified limits. If this 
type of Required Action is not completed within the specified Completion 
Time, a cessation of operations may be required to place the system or 
component in a condition in which the Specification is not applicable.  
(Whether stated as a Required Action or not, correction of the entered 
Condition is an action that may always be considered upon entering 
ACTIONS.) The second type of Required Action specifies the remedial 
measures that permit continued operation that is not further restricted by 
the Completion Time. In this case, compliance with the Required Actions 
provides an acceptable level of safety for continued operation.
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B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY 

BASES 

Completing the Required Actions is not required when an LCO is met or is 
no longer applicable, unless otherwise stated in the individual 
Specifications.  

The Completion Times of the Required Actions are also applicable when a 
system or component is removed from service intentionally. The reason 
for intentionally relying on the ACTIONS include, but are not limited to, 
performance of Surveillances, preventive maintenance, corrective 
maintenance, or investigation of operational problems. Entering 
ACTIONS for these reasons must be done in a manner that does not 
compromise safety. Intentional entry into ACTIONS should not be made 
for operational convenience.  

LCO 3.0.3 This specification is not applicable to an ISFSI. The placeholder is 
retained for consistency with the power reactor technical specifications.  

LCO 3.0.4 LCO 3.0.4 establishes limitations on changes -in specified conditions in the 
Applicability when an LCO is not met. It precludes placing the DSC or 
transfer cask in a specified condition stated in that Applicability (e.g., 
Applicability desired to be entered) when the following exist: 

a. Facility conditions are such that the requirements of the LCO would 
not be met in the Applicability desired to be entered; and 

b. Continued noncompliance with the LCO requirements, if the 
Applicability were entered, would result in a required action to exit 
the Applicability desired to be entered to comply with the Required 
Actions.  

Compliance with the Required Actions that permit continued operation of 
the facility for an unlimited period of time in a specified condition provides 
an acceptable level of safety for continued operation. This is without 
regard to the status of the facility. Therefore, in such cases, entry into a 
specified condition in the Applicability may be made in accordance with 
the provisions of the Required Actions. The provisions of this 
Specification should not be interpreted as endorsing the failure to exercise 
the good practice of restoring systems or components before entering an 
associated specified condition in the Applicability.  
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BASES

The provisions of LCO 3.0.4 shall not prevent changes in specified 
conditions in the Applicability that are required to comply with ACTIONS.  
In addition, the provisions of LCO 3.0.4 shall not prevent changes in 
specified conditions in the Applicability that are related to establishing and 
maintaining the spent fuel in an inert atmosphere.  

Exceptions to LCO 3.0.4 are stated in the individual Specifications. These 
exceptions allow entry into specified conditions in the Applicability when 
the associated ACTIONS to be entered do not provide for continued 
operation for an unlimited period of time. Exceptions may apply to all the 
ACTIONS or to a specific Required Action of a Specification.

LCO 3.0.5

LCO 3.0.6

LCO 3.0.5 establishes the allowance for restoring equipment to service 
under administrative controls when it has been removed from service or 
determined to not meet the LCO to comply with ACTIONS. The sole 
purpose of this Specification is to provide an exception to LCO 3.0.2 (e.g., 
to not comply with the applicable Required Action(s)) to allow the 
performance of SRs to demonstrate: 

a. The equipment being returned to service meets the LCO: or 

b. Other equipment meets the applicable LCOs.  

The administrative controls ensure the time the equipment is returned to 
service in conflict with the requirements of the ACTIONS is limited to the 
time absolutely necessary to perform the allowed surveillance. This 
Specification does not provide time to perform any other preventive or 
corrective maintenance.  

This specification is not applicable to an ISFSI. The placeholder is 
retained for consistency with the power reactor technical specifications.

LCO 3.0.7 This specification is not applicable to an ISFSI. The placeholder is 
retained for consistency with the power reactor technical specifications.
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BASES 

SRs SR 3.0.1 through SR 3.0.4 establish the general requirements applicable 
to all Specifications and apply at all times, unless otherwise stated.  

SR 3.0.1 SR 3.0.1 establishes the requirement that SRs must be met during the 
specified conditions in the Applicability for which the requirements of the 
LCO apply, unless otherwise specified in the individual SRs. This 
Specification is to ensure that Surveillances are performed to verify 
systems, components, and variables are within specified limits. Failure to 
meet a SR within the specified Frequency, in accordance with SR 3.0.2, 
constitutes a failure to meet an LCO.  

Systems and components are assumed to meet the LCO when the 
associated SRs have been met. Nothing in this Specification, however, is 
to be construed as implying that systems or components meet the 
associated LCO when: 

a. The systems or components are known to not meet the LCO, 
although still meeting the SRs; or 

b. The requirements of the Surveillance(s) are known not to be met 
between required Surveillance performances.  

Surveillances do not have to be performed when the facility is in a 
specified condition for which the requirements of the associated LCO are 
not applicable, unless otherwise specified.  

Unplanned events may satisfy the requirements (including applicable 
acceptance criteria) for a given SR. In this case, the unplanned event 
may be credited as fulfilling the performance of the SR. This allowance 
includes those SRs whose performance is normally precluded in a 
specified condition.  

Surveillances, including Surveillances invoked by Required Actions, do 
not have to be performed on equipment that has been determined to not 
meet the LCO because the ACTIONS define the remedial measures that 
apply. Surveillances have to be met and performed in accordance with 
SR 3.0.2, prior to returning equipment to service.  
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BASES 

Upon completion of maintenance, appropriate post maintenance testing is 
required. This includes ensuring applicable Surveillances are not failed 
and their most recent performance is in accordance with SR 3.0.2. Post 
maintenance testing may not be possible in the current specified 
conditions in the Applicability due to the necessary facility parameters not 
having been established. In these situations, the equipment may be 
considered to meet the LCO provided testing has been satisfactorily 
completed to the extent possible and the equipment is not otherwise 
believed to be incapable of performing its function. This will allow 
operation to proceed to a specified condition where other necessary post 
maintenance tests can be completed.  

SR 3.0.2 SR 3.0.2 establishes the requirements for meeting the specified 
Frequency for Surveillances and any Required Action with a Completion 
Time that requires the periodic performance of the Required Action on a 
"Ionce per..." interval.  

SR 3.0.2 permits a 25% extension of the interval specified in the 
Frequency. This extension facilitates Surveillance scheduling and 
considers facility conditions that may not be suitable for conducting the 
Surveillance (e.g., transient conditions or other ongoing Surveillance or 
maintenance activities).  

The 25% extension does not significantly degrade the reliability that 
results from performing the Surveillance at its specified Frequency. This 
is based on the recognition that the most probable result of any particular 
Surveillance being performed is the verification of conformance with the 
SRs. The exceptions to SR 3.0.2 are those Surveillances for which the 
25% extension of the interval specified in the Frequency does not apply.  
These exceptions are stated in the individual Specifications as a Note in 
the Frequency stating, "SR 3.0.2 is not applicable." 
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BASES 

As stated in SR 3.0.2, the 25% extension also does not apply to the initial 
portion of a periodic Completion Time that requires performance on a 
"once per..." basis. The 25% extension applies to each performance after 
the initial performance. The initial performance of the Required Action, 
whether it is a particular Surveillance, or some other remedial action is 
considered a single action with a single Completion Time. One reason for 
not allowing the 25% extension to this Completion Time is that such an 
action usually verifies that no loss of function has occurred by checking 
the status of redundant or diverse components or accomplishes the 
function of the inoperable equipment in an alternative manner.  

*The provisions of SR 3.0.2 are not intended to be used repeatedly merely 
as a convenience to extend Surveillance intervals or periodic Completion 
Time intervals beyond those specified.  

SR 3.0.3 SR 3.0.3 establishes the flexibility to defer declaring affected equipment 
as not meeting the LCO or an affected variable outside the specified limits 
when a Surveillance has not been completed within the specified 
Frequency. A delay period of up to 24 hours or up to the limit of the 
specified Frequency, whichever is less, applies from the point in time that 
it is discovered that the Surveillance has not been performed in 
accordance with SR 3.0.2, and not at the time that the specified 
Frequency was not met.  

This delay period provides adequate time to complete Surveillances that 
have been missed. This delay period permits the completion of a 
Surveillance before complying with Required Actions or other remedial 
measures that might preclude completion of the Surveillance.  

The basis for this delay period includes consideration of facility conditions, 
adequate planning, availability of personnel, the time required to perform 
the Surveillance, the safety significance of the delay in completing the 
required Surveillance, and the recognition that the most probable result of 
any particular Surveillance being performed is the verification of " 
conformance with the requirements. When a Surveillance with a 
Frequency based not on time intervals, but upon specified facility 
conditions or operational situations, is discovered not to have been 
performed when specified, SR 3.0.3 allows the full delay period of 24 
hours to perform the Surveillance.  
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BASES 

SR 3.0.3 also provides a time limit for completion of Surveillances that 
become applicable as a consequence of changes in the specified 
conditions in the Applicability imposed by Required Actions.  

Failure to comply with specified Frequencies for SRs is expected to be an 
infrequent occurrence. Use of the delay period established by SR 3.0.3 is 
a flexibility which is not intended to be used as a convenience to extend 
Surveillance intervals.  

If a Surveillance is not completed within the allowed delay period, then the 
equipment is considered to not meet the LCO or the variable is 
considered outside the specified limits and the Completion Time of the 
Required Actions for the applicable LCO Conditions begin immediately.  
upon expiration of the delay period. If a Surveillance is failed within the 
delay period, then the equipment does not meet the LCO, or the variable 
is outside the specified limits and the Completion Time of the Required 
Actions for the applicable LCO Conditions begin immediately upon the 
failure of the Surveillance.  

Completion of the Surveillance within the delay period allowed by this 
Specification, or within the Completion Time of the ACTIONS, restores 
compliance with SR 3.0.1.  

SR 3.0.4 SR 3.0.4 establishes the requirement that all applicable SRs must be met 
before entry into a specified condition in the Applicability.  

This Specification ensures that system and component requirements and 
variable limits are met before entry into specified conditions in the 
Applicability for which these systems and components ensure safe 
operation of the facility.  

The provisions of this Specification should not be interpreted as endorsing 
the failure to exercise the good practice of restoring systems or 
components before entering an associated specified condition in the 
Applicability.  
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BASES 

However, in certain circumstances, failing to meet an SR will not result in 
SR 3.0.4 restricting a change in specified condition. When a system, 
subsystem, component, device, or variable is outside its specified limits, 
the associated SR(s) are not required to be performed, per SR 3.0.1, 
which states that surveillances do not have to be performed on such 
equipment. When equipment does not meet the LCO, SR 3.0.4 does not 
apply to the associated SR(s) since the requirement for the SR(s) to be 
performed is removed. Therefore, failing to perform the Surveillances(s) 
within the specified Frequency does not result in an SR 3.0.4 restriction to 
changing specified conditions of the Applicability. However, since the 
LCO is not met in this instance, LCO 3.0.4 will govern any restrictions that 
may (or may not) apply to specified condition changes.  

The provisions of SR 3.0.4 shall not prevent changes in specified 
conditions in the Applicability that are required to comply with ACTIONS.  
In addition, the provisions of LCO 3.0.4 shall not prevent changes in 
specified conditions in the Applicability that are related to the 
establishment and maintenance of an inert atmosphere in the DSC.  

The precise requirements for performance of SRs are specified such that 
exceptions to SR 3.0.4 are not necessary. The specific time frames and 
conditions necessary for meeting the SRs are specified in the Frequency, 
in the Surveillance, or both. This allows performance of Surveillances 
when the prerequisite condition(s) specified in a Surveillance procedure 
require entry into the specified condition in the Applicability of the 
associated LCO prior to the performance or completion of a Surveillance.  
A Surveillance that could not be performed until after entering the LCO 
Applicability, would have its Frequency specified such that it is not "due" 
until the specific conditions needed are met. Alternately, the Surveillance 
may be stated in the form of a Note as not required (to be met or 
performed) until a particular event, condition, or time has been reached.  
Further discussion of the specific formats of SRs annotation is found in 
Section 1.4, Frequency.  
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B 3.1.1 DSC Vacuum Pressure During Drying 

BASES

BACKGROUND DSC loading operations involve placing a DSC inside of the cask, 
and lowering the cask/DSC into the spent fuel pool. After loading 
the DSC, the shield plug is placed on the DSC and the cask/DSC is 
removed from the pool and placed on the wash-down platform. On 
the wash-down platform the DSC is sealed, drained and dried, and 
backfilled with helium.

APPLICABLE 
SAFETY 
ANALYSES

After the initial blow-down of the DSC, the DSC is evacuated using 
the vacuum drying system to remove residual water and water 
vapor in the DSC cavity. The evacuation ensures that the reactive 
gases remaining are less than 0.25% by volume.  

When the system pressure has stabilized, the DSC is backfilled 
with helium and a helium leak test of the inner seal weld is 
performed to ensure compliance with Technical Specifications 
limits.  

The DSC is also surveyed to ensure that any radioactive 
contamination is within Technical Specification limits.  

Vacuum drying operations will result in a significant loss of heat 
transfer to non-fuel system components because heat conduction 
in the DSC cavity is reduced due to the lack of helium in the cavity.  

An analysis of the FO-DSC and FC-DSC in the cask during the 
draining and drying operations on the wash-down platform was 
performed to determine the temperature distribution and the 
maximum fuel cladding temperatures. The wash-down platform 
area temperature is assumed to be 1000F. No solar heat load is 
incident on the cask and the radiation from the cask outside 
surface is to a concrete wall instead of ambient air. The analysis 
assumes air in the annulus between the DSC outer shell and cask 
inner shell.  

Analysis results show that the maximum fuel cladding temperature 
calculated during draining and drying operations is 9980F (5370C)
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which is well below the 1058 0F (5700C) short term temperature 
limit. The temperature distribution in the DSC shell and the cask 
calculated with the FO-DSC, or FC-DSC containing 24 intact fuel 
assemblies can be conservatively assumed to be applicable to the 
FF-DSC also.  

LCO A stable vacuum pressure of _<3 Torr ensures that the liquid water 
has evaporated in the DSC cavity, and that the resulting inventory 
of oxidizing gasses in the DSC is less than 0.25 volume percent.  

APPLICABILITY This specification is applicable to all DSCs during LOADING 
OPERATIONS after an acceptable NDE on the weld of the inner 
top cover plate.  

ACTIONS If the required vacuum pressure can not be obtained, actions will 
be taken to obtain the required pressure as soon as practicable.  
Since the vacuum drying process is initiated after the closure weld 
NDE, there is a high level of assurance that the confinement 
boundary is intact and properly sealed. The most likely reason for 
not meeting the LCO would be failure of the vacuum drying system 
or its associated hardware. Typical actions to obtain the required 
pressure would include: 

a. Confirm that the vacuum drying system is configured 
properly.  

b. Check and repair the system for leaks.  

c. Check and repair or replace the vacuum pump.  

d. Check and repair the seal weld between the inner top cover 
plate and the DSC shell.  

Since the maximum steady-state temperature that the fuel would 
experience during vacuum drying (9980 F) is below the short term 
cladding temperature limit of 10580 F, no degradation of the fuel is 
anticipated due to delays in obtaining the required vacuum drying 
pressure.
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The 7 day Completion Time for Required Action A.1 is reasonable 
to meet the vacuum drying specification. The most likely reason for 
not meeting the vacuum drying specification would be problems 
associated with the Vacuum Drying System or DSC closure welds.  
Operations will initiate the 7-day COMPLETION TIME clock when 
Quality Control determines that the QC hold point for meeting the 
vacuum drying pressure specification can not be met within 96 
hours after removing the loaded DSC from the spent fuel pool.  

Establishing a helium atmosphere within 72 hours in the DSC 
ensures adequate heat transfer while appropriate corrective actions 
are being taken.  

The 30-day Completion Time for Required Actions B.2.1 OR B.2.2 
is reasonable to make weld repairs, repair the Vacuum Drying 
System, or return the DSC to an analyzed condition, or unload the 
DSC.  

SURVEILLANCE SR 3.1.1.1 
REQUIREMENTS 

Verifying a stable vacuum pressure of _<3 Torr ensures that all 
liquid water has evaporated in the DSC cavity, and that the 
resulting inventory of oxidizing gasses in the DSC is less than 0.25 
volume percent.  

REFERENCES 1. SAR, Volume I, Section 5.1 

2. SAR, Volume III, Section 8.1
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B 3.1.2 DSC Helium Leakage Rate of primary Inner Seal Weld shall be < 10.5 
std-cc/sec.  

BASES

BACKGROUND

APPLICABLE 
SAFETY 
ANALYSES

After the initial blow-down of the DSC, the DSC is evacuated using 
the vacuum drying system to remove residual water and water 
vapor in the DSC cavity. When the system pressure has stabilized, 
the DSC is backfilled with helium and a helium leak test of the inner 
seal weld is performed to ensure compliance with Technical 
Specifications limits.

The Technical Specification leak rate is the lowest rate measurable 
for use with portable helium leak detectors. If a pressure of 1.5 
atm developed within the DSC cavity for a period of 10 years, a 
leak rate of 10- std-cc/sec. would allow 4.7x1 03 cm 3 of helium to 
escape. This would be insignificant compared to the more than 
6.3x10 6 cm 3 of helium initially in the DSC.

LCO The spent fuel is stored in an inert (i.e., helium) atmosphere to 
prevent fuel degradation due to oxidation and protect fuel cladding 
integrity. This specification ensures that the DSC is leak tight so 
that the atmosphere surrounding the fuel assemblies remains an 
inert gas.

APPLICABILITY This specification is applicable during LOADING OPERATIONS for 
leak testing the inner top cover plate seal weld of loaded DSCs.

ACTIONS If the leakage rate of the inner seal weld exceeds the Technical 
Specification limit, perform the actions necessary to obtain the 
required leakage rate. Typical actions include: 

a. Check and repair the DSC vent and siphon port fittings for 
leaks.  

b. Check and repair the inner seal weld.
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c. Check inner top cover plate for any surface indications 
resulting in leakage.  

The 7-day Completion Time for Required Action A.1 is reasonable 
to meet the helium leak rate specification. Operations will initiate 
the 7-day COMPLETION TIME clock when Quality Control 
determines that the QC hold point for meeting the helium leakage 
rate specification can not be met within 72 hours after verifying that.  
the vacuum drying pressure is within limits.  

No degradation of the fuel is anticipated as a result of delays in 
obtaining the required helium leak rate. Accordingly, the 30 day 
Completion Time for Required Action B.1 OR B.2 is reasonable to 
make welding repairs, correct problems with the helium leak rate 
detector, or return the DSC to an analyzed condition, or unload the 
DSC.  

SURVEILLANCE SR 3.1.2 
REQUIREMENTS 

The DSC is designed to maintain the spent fuel in an inert 
environment. Verifying that the DSC helium leakage rate of 
primary Inner Seal Weld is < 10-5 std-cc/sec ensures that the 
atmosphere surrounding the fuel assemblies remains an inert gas.  

REFERENCES - 1. SAR Volume I, Section 3.3.2.1 

2. SAR Volume I, Section 10.3.4
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DSC helium backfill pressure shall be 0 to 2.5 psig.

BACKGROUND

APPLICABLE 
SAFETY 
ANALYSES

After using the vacuum drying system to remove residual water and 
water vapor from the DSC cavity, the DSC is backfilled with helium 
and a helium leak test of the inner seal weld is performed to ensure 
compliance with Technical Specification limits. If the helium leak 
rate test meets the Technical Specification limits, the helium backfill 
pressure is adjusted so that it is within the Technical Specification 
limits.

A bounding internal pressure of 10 psig is conservatively applied 
for the design basis internal pressure stress calculations for normal 
and off-normal operating conditions. The range of 0 to 2.5 psig 
helium backfill pressure ensures that the DSC internal pressure is 
maintained at less than 10 psig during normal and off-normal 
thermal gradients.

LCO This specification ensures that the atmosphere surrounding the 
spent fuel is a non-oxidizing inert gas and the atmosphere is 
favorable for the dissipation of decay heat. The range of 0 to 2.5 
psig is selected to assure that the DSC internal pressure remains 
within expected limits during normal storage conditions.  

APPLICABILITY This specification is applicable during LOADING OPERATIONS.  

ACTIONS If the required pressure can not be obtained, perform the actions 
necessary to obtain the required pressure. Typical actions include: 

a. Confirm that the vacuum drying system and helium source 

are properly configured.  

b. Check and repair or replace the pressure gauge.  

c. Check and repair or replace the vacuum drying system for 
leaks.

Rancho Seco ISFSI 
Technical Specifications

B 3.1-6 April 2000

B 3.1 DSC Integrity

B 3.1.3 

BASES



B 3.1 DSC Integrity

d. Check and repair or replace the helium source.  

e. Check and repair the seal weld on inner cover plate.  

The 72-hour Completion Time for Required Action A.1 is 
reasonable to meet the helium backfill pressure specification.  
Operations will initiate the 72 hour COMPLETION TIME clock when 
Quality Control determines that the QC hold point for meeting the 
helium backfill pressure specification can not be met within 72 
hours after verifying that the helium leak rate is within limits.  

The 30-day Completion Time for Required Action B.1 OR B.2 is 
considered reasonable to correct problems associated with not 
meeting the specification, return the DSC to an analyzed condition, 
or unload the DSC.  

SURVEILLANCE SR 3.1.3 
REQUIREMENTS 

Verifying that the helium backfill pressure is 0 to 2.5 psig ensures 
that the atmosphere surrounding the spent fuel is conducive to long 
term dry storage and that the DSC internal pressure remains within 
expected limits during normal storage conditions.  

REFERENCES 1. SAR Volume Ill, Section 8.1.1.2 

2. SAR Volume I, Section 10.3.3
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IntroductionChapter 1

1 INTRODUCTION AND GENERAL DESCRIPTION OF INSTALLATION 

1.1 Introduction 

This Safety Evaluation Report (SER) documents the U.S. Nuclear Regulatory Commission 
(NRC) staff's review and evaluation of the Technical Specifications and Safety Analysis Report 

(SAR), Revision 4, dated November 24, 1999, as supplemented by letters dated February 24 

and March 2, 2000, for the proposed Rancho Seco Independent Spent Fuel Storage Installation 

(ISFSI) (Reference 1). The Rancho Seco ISFSI SAR and application for a 10 CFR Part 72 
license under the provisions of 10 CFR 72.16 were filed by the Sacramento Municipal Utility 
District (SMUD), principal owner and company with the responsibility for maintaining the 

Rancho Seco Nuclear Generating Station (RSNGS). The original application and Rancho Seco 

ISFSI SAR were filed on October 4, 1991, and were subsequently supplemented by SAR 

revisions dated October 27, 1993, January 28, May 28 and November 24, 1999, and letters 

dated February 24 and March 2, 2000. The staff reviewed the application and prepared the 

SER in accordance with the following guidelines and associated references: 

NUREG-1 536, "Standard Review Plan for Dry Cask Storage Systems," January 1997 

NUREG-1567, "Standard Review Plan for Spent Fuel Storage Facilities (Draft)," October 
1996 
NUREG-1 617, "Standard Review Plan for Transportation Packages for Spent Nuclear 
Fuel," March 1998 
NRC Spent Fuel Project Office Interim Staff Guidance (ISG)-I, "Damaged Fuel," 
ISG-2, "Fuel Retrievability" 
ISG-3, "Post Accident Recovery and Compliance with 10 CFR 72.122(l)" 
ISG-4, "Cask Closure Weld Inspections" 
ISG-5, "Normal, Off-Normal, and Hypothetical Accident Dose Estimate Calculations for 

the Whole Body, Thyroid, and Skin" 
ISG-6, "Establishing Minimum Initial Enrichment for the Bounding Design Basis Fuel 

Assembly(s)" 
ISG-7, "Potential Generic Issue Concerning Cask Heat Transfer in a Transportation 
Accident" 
ISG-8, "Limited Burn-up Credit in the Criticality Safety Analyses of PWR Spent Fuel in 

Transport and Storage Casks" 
ISG-9, "Storage of Pressurized Water Reactor (PWR) Fuel Assembly Integral 

Components" 
ISG-10, "ASME Code Exceptions" 

ISG-1 1, "Storage of Spent Fuel Having Burnups in Excess of 45,000 Mwd/MTU" 

ISG-12, "Buckling of Irradiated Fuel Under Bottom End Drop Conditions"
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The applicant proposed to use a dry cask storage technology in which fuel from the RSNGS 

facility will be stored in dry shielded canisters filled with helium which, in turn, will be placed in 

concrete vaults on a nearby concrete storage pad. The staff's review of the Rancho Seco 

ISFSI SAR considered the safety aspects of cask handling and storage once the casks have 

left the RSNGS fuel storage building. The staff evaluated the Rancho Seco ISFSI SAR and 

license application against the applicable requirements of 10 CFR Part 72 for spent fuel 

storage, 10 CFR Part 73 for physical security, and 10 CFR Part 20 for radiation protection. The 

staff also reviewed, those aspects of the Rancho Seco design and operation for transferring 

spent fuel from the reactor facility to the ISFSI. Design features and operations for fuel and 

cask handling within the RSNGS facility are subject to NRC review under the provisions of the 

RSNGS license which is issued pursuant to 10 CFR Part 50.  

SMUD operated the RSNGS pressurized water reactor (PWR) for approximately 14 years until 

it was permanently shut down in 1989 as a result of a public* referendum. The reactor has been 

permanently defueled and all spent fuel assemblies (SFAs) are currently stored in the fuel pool.  

The Rancho Seco ISFSI has been designed to provide temporary dry storage for 100% of the 

SFAs (493 SFAs) so that decommissioning of the plant may proceed. During the 

decommissioning of RSNGS, the ISFSI will be an on-site storage facility. Subsequent to the 

decommissioning of the plant and termination of the 10 CFR Part 50 license, the ISFSI will be a 

stand-alone facility. The Rancho Seco ISFSI SAR describes the proposed facility. The 

Environmental Report (ER) (Reference 2) describes analyses supporting the choice of sites and 

the suitability of the proposed facility.  

The proposed ISFSI uses a site-specific model of the Standardized NUHOMS-24P dry cask 

storage system (Reference 3) designed by Transnuclear West (TNW). The Standardized 

NUHOMS system is designed to have the SFAs stored in dry shielded canisters (DSCs) kept in 

reinforced concrete horizontal storage modules (HSMs). The MP187 Transfer Cask is 

designed to transfer the DSC from the RSNGS spent fuel pool to the ISFSI. The MP187 is also 

licensed under 10 CFR Part 71, for use as a transportation cask for offsite shipment of spent 

fuel. A general description of the HSM is provided in Section 1.2.1. A general description of 

the DSC is provided in Section 1.2.2. A general description of the MP187 Transfer Cask is 

given in Section 1.2.3. Table 1-1 provides a list of the Rancho Seco ISFSI components; 

Figures 1-1 through 1-4 provide illustrations of each major component and the transfer system.  

A listing of the calculation packages and drawings reviewed as part of the evaluation of the 

application is provided in Appendix A.  

1.2 General Description of Installation 

SMUD is the principal owner of the Rancho Seco ISFSI. The ISFSI will be licensed for an initial 

term of 20 years, with the possibility of renewal, as stated in 10 CFR 72.42.
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The ISFSI is located in the northwest portion of the Rancho Seco site, on approximately 2480 

acres of land owned by SMUD. The facility will consist of a reinforced concrete storage pad 

designed to hold 22 HSMs. Only 21 HSMs are intended for storage use; the 22nd HSM is 

intended as a spare.  

Each fuel assembly contains a maximum of approximately 0.464 metric tons of uranium (MTU).  

Based on the projected number of intact and failed fuel assemblies to be stored and the 

uranium content of each assembly, the licensed capacity of the ISFSI is estimated at 228.8 

MTU. The licensed capacity for the ISFSI is specified in Condition 8A of the license. The ISFSI 

is located within the owner controlled area of the RSNGS site, and the ISFSI is also secured by 

a separate double-fenced lighted area. Electricity, provided by the service system, is the only 

utility service necessary for ISFSI operation. It is used for lighting, instrumentation, and security 

features but is not required for any important-to-safety functions.  

No radioactive materials are expected to be released from the Rancho Seco ISFSI under any 

credible accident conditions.  

A description of the ISFSI site location and the ISFSI storage features, including proposed use 

of the MP1 87 Transfer Cask, limit on storage capacity, and description of the ISFSI pad are 

included in the Rancho Seco ISFSI Technical Specifications 4.1 and 4.2. The Technical 

Specifications are incorporated in the ISFSI license in Condition 11. The staff concludes that 

these Technical Specifications satisfy the requirement of 10 CFR 72.44(c)(4), Design Features.  

The following descriptions of the proposed Rancho Seco ISFSI are based on the more 

complete descriptions provided in the Rancho Seco ISFSl SAR and are only included for the 

convenience of readers of this SER. This SER is based on the information provided in the 

.Rancho Seco ISFSI SAR and not on these summary descriptions. The system components for 

normal SFA storage conditions at the ISFSI are the DSC and the HSM. Additional systems 

required for the DSC closure and transfer include the MP1 87 Transfer Cask and the vacuum 

drying system. A more complete listing of major components is provided in Table 3-11 of 

Volume I of the Rancho Seco ISFSI SAR.  

1.2.1 Horizontal Storage Module 

The Rancho Seco ISFSI will use 22 HSMs positioned at the ISFSI in a back-to-back single row 

configuration with end shield walls. All HSMs will be located on a common reinforced concrete 

foundation slab.  

Each HSM is a reinforced concrete structure having side walls and roof, with thicknesses of 

45.72 centimeters (cm) (18 inches (in.)) and 91.44 cm (36 in.) respectively, shield walls 60.96 

cm (24 in.) thick located at the ends of the HSM row, and front walls 76.2 cm (30 in.) thick.
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Adjacent modules are separated by 15.2 cm (6 in.) to provide for ventilation requirements. The 

basic HSM design is shown in Figure 1-3 of Volume I of the Rancho Seco ISFSI SAR.  

The HSM provides structural support for the DSC, protects the DSC against extreme natural 

hazards such as tornado missiles, and provides radiation shielding. The storage module is 

designed to maintain radiation exposure as low as reasonably achievable (ALARA). The HSM 

dissipates decay heat from the spent fuel with a combination of radiation, conduction, and 

convection heat transfer. Natural convection air flow enters at the bottom of the HSM walls, 

circulates around the DSC, and exits through the channels in the top of the HSM walls. A 

thermal shield is used to reduce the HSM roof temperature to within acceptable limits for all 

conditions.  

Table 1-1. Description of Components

1.2.2 Dry Shielded Canister 

The DSC is a stainless steel pressure vessel that provides confinement of radioactive materials.  

Because the Rancho Seco ISFSI will provide storage for 100% of the fuel and control 

components of the RSNGS, three DSC designs have been submitted: FO-DSC, a DSC 

containing fuel assemblies only; FC-DSC, a DSC containing fuel and control component 

assemblies; and FF-DSC, a DSC containing failed fuel assemblies.  

A DSC is illustrated in Figure 1-4 of Volume I of the Rancho Seco ISFSI SAR. The principal 

component subassemblies of a DSC are the cylindrical steel shell with integral bottom cover 

plate, shield plug and ram/grapple ring, top shield plug, top cover plate, and basket assembly.  

The DSC is designed to hold 24 PWR fuel assemblies, with or without control components.  

The FF-DSC has also been designed to hold 13 failed fuel assemblies.
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Criticality safety during wet loading operations is maintained through the geometric separation 
of the fuel assemblies within the internal basket assembly, the inherent neutron absorption 
capability of the stainless steel guide sleeves, and fixed neutron absorbers in the FO-DSC and 
FC-DSC. Credit for burn-up was not considered in the staff's evaluation.  

The DSC provides mechanical confinement for the stored fuel assemblies and all radioactive 
materials for two purposes: to prevent the dispersion of particulate or-gaseous radionuclides 
from the fuel, and to maintain a barrier of helium around the fuel in order to mitigate corrosion 
of the fuel cladding and prevent oxides from forming in the fuel itself. The helium barrier also 
enhances heat transfer from the spent fuel assemblies.  

The DSC provides radiological shielding in both axial directions. The top shield plug serves to 
protect operating personnel during the DSC drying and sealing operations. The bottom 
shielding reduces the HSM door area dose rate during storage.  

The DSC is designed to slide from the MP1 87 Transfer Cask into the HSM and back without 
undue galling, scratching, gouging, or other damage to the sliding surfaces. This is 
accomplished by a combination of surface finishes and dry film lubricant coatings applied to the 
DSC and the DSC support assembly in the HSM. The transfer operation is illustrated in Figure 
1-7 of Volume I of the Rancho Seco ISFSI SAR.  

The steel basket is a welded structure consisting of square storage locations. Each storage 
location encloses one spent fuel assembly. The basket aids in the insertion of the fuel 
assemblies, enhances subcriticality during loading operations, and provides structural support 
during a potential drop accident.  

1.2.2.1 FO-DSC 

The FO-DSC is similar to the design of the Standardized NUHOMS DSC which has been 
accepted by the NRC. Envelope dimensions are identical, but the FO-DSC has internal fixed 
neutron absorbers between each spent fuel assembly in the basket, which are not part of the 
Standardized NUHOMS design.  

The FO-DSC internal basket assembly is comprised of 24 guide sleeves supported by spacer 
disks at intervals corresponding to the fuel assembly spacer grids. Support rods maintain the 
26 spacer disks in position.  

1.2.2.2 FC-DSC 

The FC-DSC is identical to the FO-DSC, with the exception of the shield plates and the length 
of the support rods above the top spacer disk. The FC-DSC support rods are 15.24 cm (6 in.)
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longer than those in the FO-DSC, in order, to accommodate a longer cavity required for fuel 

assembly control components.  

1.2.2.3 FF-DSC 

The FF-DSC is similar to the FO-DSC in the design characteristics of the shell assembly; 

however, the basket design is not similar. The FF-DSC basket assembly consists of 15 carbon 

steel spacer disks and four support plates which provide cross-sectional spacing and lateral 

support for thirteen stainless steel fuel cans which contain the failed fuel. Each fuel can is 

designed to be removable and is therefore not permanently attached to either the basket 

assembly or DSC shell.  

The FF-DSC fuel can consists of a stainless steel body with welded bottom lid assembly, 

welded top flange assembly, and removable lid. The fuel cans do not contain neutron poison 

material; however, containment of fuel pellets/shards is provided by fixed bottom screens and 
removable top screens. The screens provide for dewatering of the fuel cans.  

1.2.3 MP187 Transfer Cask 

The principal components of the multi-purpose MP187 Transfer Cask are shown in Volume I of 

the Rancho Seco ISFSI SAR, Figure 1-5. Rancho Seco ISFSI SAR, Volume I, Figure 1-7 
shows the MP187 Transfer Cask in position for DSC transfer to the HSM. The cask is designed 
for on-site transfer of the DSCs to and from the HSMs.  

The MP187 Transfer Cask is the biological shielding and heat rejection mechanism during 

handling in the spent fuel building, DSC closure operations, transport to the ISFSI, and transfer 
to and from the HSM.  

The MP1 87 Transfer Cask is a cylindrical vessel with a welded bottom end closure assembly 

and a bolted top cover plate. The cask's cylindrical walls are formed from two concentric 
stainless steel shells with lead poured between the inner liner and the structural shell to provide 

gamma shielding. An outer neutron shield is formed by welding a jacket to top and bottom 

support rings and longitudinal support angles which are, in turn, welded to the structural shell.  
The annulus, which is approximately the length of the active fuel assembly and is located 
between the jacket and structural shell, is filled with a solid neutron absorbing material.  

The cask bottom end assembly includes two closure assemblies for the ram and grapple 

access penetration. A water tight bolted cover plate, with a core of solid neutron absorbing 

material, is used for transfer operations within the plant's fuel building. The bolted ram access 

penetration cover plate assembly is replaced after the MP1 87 Transfer Cask is horizontal on 

the transport trailer by a two-piece neutron shield plug assembly for transfer operations from
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the fuel building to the HSM. The inner plug of this assembly is bolted to the cask. The outer 
plug is held in brackets by gravity. At the HSM site, the inner shield plug of the neutron shield 
plug assembly is removed to provide access for the ram and grapple to push the DSC into the 
HSM.  

The top cover plate is bolted to the top flange of the MP1 87 Transfer Cask during transport 
from the fuel building to the ISFSI. The top cover plate assembly consists of a thick stainless 
steel structural plate. Two upper lifting trunnions are located near the top of the cask for 
downending/uprighting and lifting of the cask and for supporting the cask during transport to the 
HSM. Two lower trunnions, located near the base of the cask, serve as the axis of rotation 
during downending/uprighting operations and as supports for the lower end of the cask during 
transport to the HSM.  

The neutron shield material is a shop castable, fire resistant material with a high hydrogen 
content which is designed for nuclear applications. The material is used in the cask outer 
annulus, top and bottom covers and temporary shield plug. It produces water vapor and a 
small quantity of non-condensible gases when heated above 2120F. The off-gassing produces 
an internal pressure which increases with temperature. As the temperature is reduced, the off
gas products are reabsorbed into the matrix, and the pressure returns to atmospheric. The 
annular neutron shield containment is equipped with a rupture disk designed for 45 pounds per 
square inch gauge (psig).  

The MP187 Transfer Cask is designed and fabricated as a lifting device to meet NUREG-0612 
requirements and as a pressure vessel to meet ASME Boiler & Pressure Vessel Code, Section 
Ill, Subsection NB (Reference 4).  

1.2.4 Handling Equipment 

Fuel is transferred during ISFSI operations by means of the MP187 Transfer Cask. Inside the 
fuel storage building, the MP1 87 Transfer Cask with DSC is transferred from the fuel pool to a 
position where decontamination, drying, sealing, and installation of the MP187 Transfer Cask 
cover take place. The MP1 87 Transfer Cask and DSC are then transferred to the transfer 
trailer, still within the fuel storage building. The MP187 Transfer Cask and DSC are transported 
to the HSM, where they are positioned for coupling with the HSM access opening by the 
transfer trailer. The DSC is transferred from the MP187 Transfer Cask to the HSM by use of 
the ram acting through the ram access opening of the MP187 Transfer Cask.  

Equipment used to physically grip, lift, inspect, and position the SFAs in the fuel pool is the 
same as that already in place and in use for fuel building SFA handling. This equipment has 
been subject to NRC review and approval associated with the RSNGS Updated Safety Analysis 
Report (USAR) (Reference 5). It is not further addressed in this SER.
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The lifting yoke is a special lifting device which provides the means for performing all cask 
handling operations within the plant's fuel building, and it has a lifting capacity of 130 tons. A 
lifting pin connects the gantry crane hook and the lifting yoke. The lifting yoke is a passive, 
open hook design with two parallel lifting beams fabricated from thick, high-strength carbon 
steel plate material with a coating for ease of decontamination. It is designed to be compatible 
with the fuel building crane hook and load block. The lifting yoke engages the outer shoulder of 
the MP1 87 Transfer Cask lifting trunnions. To facilitate shipment and maintenance, all yoke 
subcomponent structural connections are bolted.  

Lifting slings are used in the fuel building for placement and removal of the DSC and MP1 87 
Transfer Cask shield plugs and covers. Eyebolts are installed on the items to be lifted to 
facilitate rigging for lifting.  

Equipment used for fuel transfer both inside and outside of the fuel building is subject to NRC 
evaluation in this SER and as part of the 10 CFR Part 50 license review of updates to the 
USAR. This equipment must be determined to be acceptable by both reviews. All transfer 
equipment is similar to that previously reviewed and approved by the NRC for the Standardized 
NUHOMS design. The fuel transfer equipment subject to both evaluation reviews is identified 
below: 

DSCs and MP187 Transfer Cask 

Transfer trailer with integral positioning system 

MP187 Trdnsfer Cask support skid 

Equipment used for fuel transfer only outside of the fuel building is subject to evaluation by this 
SER. This equipment includes slings to be used with a mobile crane for lifting and positioning 
the HSM access cover, the MP187 Transfer Cask cover, and the outside MP187 Transfer Cask 
shield plug covering the rear access port on the bottom of the MP187 Transfer Cask. The only 
equipment used for fuel transfer outside the fuel building and which is unique to the ISFSI is the 
hydraulic ram system .(HRS).  

Other transfer and auxiliary equipment (vacuum drying system, semi-automatic welding 
systems, etc.) are utilized during canister loading and closure but not during dry storage.  

1.3 General Systems Description 

The Rancho Seco ISFSI is intended to provide a sealed pressure vessel system for SFAs in 
storage. When SFAs are in place in the DSC, the lid is securely fastened by welding. The 
DSCs are then transferred in the MP187 Transfer Cask to the HSMs on the ISFSI basemat.
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Operations then consist of periodic inspections and record keeping. The principal ISFSI 
operations are therefore those associated with placing the SFAs in storage from their locations 
in the spent fuel pool and eventually retrieving them for off-site shipping. Contingency 
operations involve inspection (and any repair) of storage components following "accident" 
events.  

1.4 Identification of Agents and Contractors 

SMUD is responsible for the design, engineering, licensing, site preparation, and operation of 
the ISFSI. SMUD plans to use contractors for site preparation and construction, as necessary.  
TNW is the prime contractor for the design and fabrication of the HSMs, DSCs, and associated 
auxiliary equipment. TNW is also the prime contractor for the cask supplier and is responsible 
for transportation, licensing, fabrication, testing, and delivery to the site.  

1.5 Material Incorporated by Reference 

The Standardized NUHOMS-24P SAR and the Safety Analysis Report for the NUHOMS-MP187 
Multi-Purpose Cask (References 3 and 6) have been accepted by the NRC and are referenced 
extensively in the Rancho Seco ISFSI SAR. Other material incorporated by reference is given 
in Table 1-2. Information incorporated by reference (as provided by 10 CFR 72.18) or included 
by subsequent submittal is considered identical to information contained in the Rancho Seco 
ISFSI SAR.  

Table 1-2. Incorporation of Docketed Material by Reference 

Rancho Seco Referenced Material Comments 
ISFSI SAR 
Section 

1.1 RSNGS Proposed Decommissioning 
Plan 

2.1.2.2 Offsite Dose Calculation Manual Boundary for establishing effluent 
release limits 

2..1.3 Evacuation Time Estimate for the Population distribution estimates 
Rancho Seco Plume Exposure Pathway 
Emergency Planning Zone 

2.1.3 Rancho Seco ISFSI ER Projected development 
2.1.3 Rancho Seco Defueled Safety Analysis Summary of nearby public facilities 

Report 

2.3.1.1 RSNGS Updated Safety Analysis Wind trajectories 
Report 

2.3.2.1 RSNGS Preliminary Safety Analysis Onsite meteorological data 
Report
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Rancho Seco Referenced Material Comments 
ISFSI SAR 
Section 

3.2.5.2 ASME B&PV Code, Section III, Design code for DSC 
Subsection NB, NF and NG 

3.2.5.3 ANSI N14.6 (1993) Allowable stress limits for lifting 
devices 

3.3.4.2 ANSI/ANS-57.9-1984 "Double contingency" philosophy 

3.3.4.3 ANSI/ANS-8.1-1983 Computer code verification 

4.2.2.1 RSNGS Emergency Plan Description of emergency facilities 

4.2.5.2.3 ANSI/ASME N45.2.1 Steel surface cleanness requirements 

4.2.5.3 NUHOMS-24P Topical Report Approved MP1 87 Transfer Casks 

4.2.5.3 Oconee Nuclear Station SAR Approved MP1 87 Transfer Casks 

4.2.5.3 Bisco Products Technical Report NS-3- Gaseous effluents from neutron shield 
029 

4.2.5.3 ANSI N14.6 Special lifting device criteria 

7.2.1 ORIGEN2 Source term calculations 

7.4.2 MCNP Site dose assessment 

8.1.1.1 ANSYS Structural analysis code 

8.1.1.4 CMAA #70 Crane service loads 

9.1.3 ANSI N18.1-1971 Personnel staff qualifications 

.10.2.5.1 EPRI Report NP-4804 Fuel damage, in PWR reactors 

11.1 Rancho Seco Quality Manual Governing document for Rancho Seco 
I OQA program 

1.6 Evaluation Findings 

The staff made the following findings regarding the general description of the ISFSI: 

F1.1 The information presented in these sections of the Rancho Seco ISFSI SAR satisfies 

the requirements for the general description under 10 CFR Part 72. This finding is 

reached on the basis of a review that considered the regulation itself; NUREG-1 567, 

"Standard Review Plan for Spent Fuel Storage Facilities (Draft);" NUREG-1536, 

"Standard Review Plan for Dry Cask Storage Systems;" Regulatory Guide 3.48, and 

accepted practices.  

F1.2 Agents and contractors responsible for the design, construction, and operation of the 

installation have been identified.
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F1.3 Required topical reports and docketed material, incorporated by reference, have been 

specified in the Rancho Seco ISFSI SAR.  

1.7 References 

1. Rancho Seco Independent Spent Fuel Storage Installation, Safety Analysis Report, 

Volumes I - IV, Docket 72-11, Rev. 4, November 1999.  

2. Rancho Seco ISFSI Environmental Report," Revision 1, June 1993.  

3. Safety Analysis Report for the Standardized NUHOMS Horizontal Modular Storage 
System for Irradiated Nuclear Fuel, NUH-003, Revision 4A, VECTRA Technologies, Inc, 
June 1996.  

4. American Society of Mechanical Engineers, "Boiler and Pressure Vessel Code, Section 
Ill, Division 1," 1982.  

5. Rancho Seco Nuclear Generating Station Updated Safety Analysis Report, Amendment 
8, Docket 50-312.  

6. Safety Analysis Report for the NUHOMS-MP1 87 Multi-Purpose Cask, NUH-05-151, 
Revision 9, Docket 71-9255, VECTRA Technologies, Inc., September 1998.
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Figure 1-1: Overview of the Horizontal Storage Module

1-12

Chapter 1



ChaDter 1 Introduction

Figure 1-2: Overview of the Dry Shielded Canister
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Figure 1-3: Overview of the Transfer Cask
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Figure 1-4: General Arrangement of the Transfer System
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Site Characteristics

2 SITE CHARACTERISTICS 

The purpose of the site characteristics review is to make three determinations. The first is 

whether the applicant has properly identified the external natural and man-induced phenomena 

for inclusion in the design basis and whether the design basis levels are adequate. The second 
is whether the applicant has adequately characterized local land and water use and population 

so that individuals and populations likely to be affected can be identified. The third is whether 

the applicant has adequately characterized the transport process which could move any 

released contamination from the facility to the maximally exposed individuals and populations.  

NRC regulations require, in 10 CFR 72.24(a), that each applicant for an ISFSI license provide a 

description and safety assessment of the proposed ISFSI site. The assessment is to include 

information regarding the design bases for external events, as well as an evaluation of the 

potential for interactions with any co-located nuclear power plant. Detailed siting evaluation 
factors are specified in 10 CFR Part 72 Subpart E. The applicant addressed site characteristics 
for the proposed facility in the Rancho Seco ISFSI SAR, Volume I, Chapter 2.  

2.1 Geography and Demography 

2.1.1 Site Location, Description, and Population 

The proposed ISFSI facility is to be located on the Rancho Seco site in the southeast part of 

Sacramento County, California, at latitude 380 20' 40.44" N and 1210 07' 09.94" W. The site is 

approximately 42 kilometers (kin) (26 miles (mni)) north-northwest of Stockton and 40 km (25 mi) 

southeast of Sacramento and covers 1004 hectares (2480 acres) with all acreage owned by 

SMUD. The proposed ISFSI will be located in the northwest section of the SMUD controlled 
area, and will be more than 1600 feet from the Reactor Building. The ISFSI facility will not 

interact with other RSNGS structures because it is sufficiently removed from the RSNGS 

structures.  

The ISFSI, surrounded by a double security fence, will enclose an area approximately 69 

meters (m) (225 feet (ft)) by 52 m (170 ft). There are no towers or stacks at the site whose 

collapse could have an effect on the ISFSI.  

The site is located between the Sierra Nevadas and the Coast Range in an area of lightly rolling 

terrain. The site elevation is approximately 200 feet above mean sea level (MSL), and the 

RSNGS plant grade is approximately 165 feet MSL. The land rises to an elevation of 600 feet 

at a distance of about seven miles from the site and increases thereafter approaching the 

foothills of the Sierra Nevadas.  

The area surrounding the ISFSI site is almost exclusively agricultural. Three large-scale dairies 

are in the vicinity with the closest being eight miles northwest of the site. Approximately 2000
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acres in close proximity to the site are being developed as vineyards. Proposed land use as 
adopted by the Sacramento Planning Department was elected to remain at its current 70 
percent agricultural level.  

The owner controlled area boundary, required in 10 CFR 72.106(a), immediately surrounds the 
ISFSI site and extends out to 1200 ft to the west, 1500 ft to the north, and greater distances to 
the east and south. The minimum distance from the ISFSI to the controlled area boundary is 
much greater than the 100 m (328 ft) minimum required by 10 CFR 72.106(b). The ISFSI site 
is a generally flat area, and drainage is provided by surface ditches which direct surface runoff 
to natural stream channels. Therefore, only minimal erosion potential exists at the ISFSI. The 
ISFSI is also afforded fir-e protection by the open area immediately surrounding it.  

In 1989 the population within a 16 km (10 mi) radius of the Rancho Seco site was less than 
15,500 and no significant growth is projected within this area. The eight km (five mi) radius 
area surrounding the site is primarily farm land and has a population of less than 1000. The 
nearest population center of 25,000 or greater is Lodi, 17 miles south-southwest of the. site.  

There are no State or Federal parks nearby. Recreational uses within the SMUD boundary are 
afforded by the Rancho Seco Park which attracts approximately 115,000 visitors annually. A 
planned wildlife sanctuary and golf course are expected to increase this number in the future.  

A technical center is expected to be built just outside the property fence, and the use of the 
building is expected to be for the design and manufacture of renewable energy equipment.  

2.2 Nearby Industrial, Transportation, and Military Facilities 

The nearest military installation, Mather Air Force Base, 18 miles northwest of the site, was 
closed in 1993; however, it remains as a site for commercial aircraft. The only industrial 
facilities within 16 km (10 mi) of the ISFSI site are mining facilities.  

The Union Pacific railroad line, running north of the site, comes within 0.8 km (0.5 mi) of the 
ISFSI and runs roughly parallel to State Route 104. The track is now used to transport 
commodities. Rail access to the site is provided by a spur from this track. Explosives needed 
by the mining industry are serviced-by trucks traveling on Highway 16.  

State Route 104 is the major transportation route in the area. It runs north of the site in an 
east-west direction and is the closest off-site road to the ISFSI. This highway is used primarily 
by local traffic.  

Small explosive charges, generally less than 4 kg TNT and used for seismic exploration by 
mining operations within the 16 km (10 mi) radius, Were determined to be of no consequence at 
the ISFSI site. The maximum probable explosive charge of 22,700 kilogram (kg) (50,000
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pounds (Ibs)) detonated on a truck traveling along the highway nearest to the site was 
conservatively calculated to result in an overpressure of less than 6.9 kiloPascals (kPa) (1 
pound per square inch (psi)). Therefore, there is no credible threat to the Ranch Seco ISFSI 
from explosion.  

2.3 Meteorology 

2.3.1 Regional Climatology 

The climate of the region surrounding the ISFSI site is similar to other locations in the Great 
Central Valley of California. Cloudless skies prevail in the summer and much of the fall and 
spring. The rainy season occurs in the months lasting from October to May.  

The Rancho Seco ISFSI SAR, Volume I, included precipitation data for the cities of Sacramento 
and Stockton. The maximum recorded annual rainfall was 61.9 cm (24.38 in.). The maximum 
24-hour rainfall recorded is 14.2 cm (5.59 in.).  

Thunderstorm records for Sacramento and Stockton show an average of five and three days of 
thunderstorms per year, respectively. The likelihood of lightning striking the HSM and causing 
an off-normal condition is not considered to be a credible event; however, to further reduce the 
probability of a lightning strike, SMUD will install lightning protection at the ISFSI. Tropical 
storms and hurricanes are not applicable for Rancho Seco, based on the-site location in 
northern California.  

Snow and ice storms are not applicable for Rancho Seco, based on historical data for the site.  

2.3.2 Local Meteorology 

Temperature data for Sacramento and Stockton is considered to adequately represent 
conditions at the Rancho Seco ISFSI site. The Updated SAR for Rancho Seco, Volume VII, 
Appendix 2B, Table V, gives a minimum temperature recorded at Stockton in January 1963, as 
-7.2 degrees Celsius (°C) (19 degrees Fahrenheit (°F)), and a maximum temperature recorded 
at Sacramento in June 1961, as 46.1 °C (1 150F). The average monthly temperature at the site 
is given as 14.6 °C (58.3°F).  

The topographic features of the site region are a major factor in influencing the wind direction 
distribution at the ISFSI site. The mountains to the west, north, and east, the gap in the 
western mountains caused by the Sacramento and San Joaquin Rivers, and the marine air over 
the Pacific Ocean cause winds to diverge approximately at the RSNGS site, with the heavy 
marine air flowing northward into the San Joaquin Valley and southward into the Sacramento
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Valley. As the air in the valleys cools, the flow decreases and calm may occur. If the air flow 
from the Sierra Nevadas is sufficient, the flow may become southeasterly.  

Tornados occur in California on the average of only two per year, and these are generally of a 
lower intensity than the mid-western types. Examinations of newspaper accounts of nine 
tornados during a 17 year period indicated that only one could have been accompanied by 
winds exceeding 100 mph. Assuming two tornados per year in California, Rancho Seco was 
calculated to have one tornado in 27,855 years as reported in the USAR. Despite the low 
probability of a tornado at the Rancho Seco site, the resulting accident loads on ISFSI 
structures were evaluated as described in Section 5 of this SER.  

2.3.3 On-Site Meteorological Measurement Program 

On-site meteorological data were collected during nuclear plant operation and for a time during 
defueled operation. Original atmospheric dispersion factors were based on data collected from 
1969 through 1971 from a 200-foot meteorological tower. Data from the tower is presented in 
USAR Appendix 2B. The meteorological site was decommissioned in 1998. Real-time 
meteorological data can be provided from the Sacramento National Weather Service, and 
SMUD used conservative, default relative concentration values in lieu of using actual 
meteorological data.  

No credible accidents or off-normal events would result in releases. However, in accordance 
with Regulatory Guide 1.145, "Atmospheric D•ispersion Models for Potential Accident, 
Consequence Assessments at Nuclear Power Plants," February 1983, a maximum X/Q value 
was calculated for use in the dose assessment of airborne releases during accident scenarios.  
The X/Q value was calculated at a distance of 383 ft from the nearest HSM.  

2.3.4 On-site Flammable Materials 

The principal fuel to be within the ISFSI perimeter will be in security and maintenance vehicles 
and in the equipment used during transfer and placement operations. These vehicles also 
constitute the only significant explosion threat within the ISFSI perimeter. The amount of fuel 
potentially present in these vehicles is not considered to constitute a threat to HSMs or to result 
in a rise in the temperatures of the spent fuel assemblies that would exceed the situations 
addressed in the off-normal and accident temperature analyses.  

2.4 Surface Hydrology 

2.4.1 Description
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Storm water runoff at the site is controlled, primarily by surface ditches. Hadselville Creek on 
the north side of the site receives all drainage from the site and empties into Laguna Creek to 
the west. Laguna Creek is a tributary of the Consummes River, the Consummes River is a 
tributary of the Mokelumne River, and the Mokelumne River is a tributary of the Sacramento 
River.  

A water well drilled in 1969 provides the plant domestic water. Approximately 40 wells were 
identified within a two-mile radius of the plant. Information regarding these wells is available in 
the USAR.  

2.4.2 Floods 

There is no recent history of flooding at the site. Due to the ISFSI site characteristics, the site 
is considered to be flood-dry.  

2.4.3 Probable Maximum Flood (PMF) on Streams and Rivers 

Due to the ISFSI site characteristics, the site is considered to be flood-dry.  

2.4.4 Potential Dam Failures (Seismically Induced) 

Seismically induced failure of dams is not applicable to the Rancho Seco site.  

2.4.5 Probable Maximum Surge and Seiche Flooding 

Due to the inland location, surge and seiche flooding is not applicable to the Rancho Seco site.  

2.4.6 Probable Maximum Tsunami Flooding 

Due to the inland location of the ISFSI site, tsunami flooding is not credible.  

2.4.7 Ice Flooding 

Ice flooding is not applicable to the Rancho Seco site.  

2.4.8 Flooding Conclusions 

Based on the discussion in Sections 2.4.1 through 2.4.7 above, the staff concluded that the 
design and location of the ISFSI is adequate to preclude flooding, meets the requirements of 10 
CFR Part 72, Subpart E as it pertains to flooding, and is acceptable.
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2.5 Subsurface Hydrology 

Groundwater at the RSNGS site occurs as a part of the Sacramento Valley Groundwater Basin.  
Initial tests at the site indicated the presence of groundwater underlying the site at 
approximately 150 ft below grade. This water table has been receding over recent years.  

Exploratory boring at the RSNGS site revealed that in the upper 200 ft of soil at the site, rocks 
are mainly highly permeable siltstone, sandstone, and silty sandstone. From 200 to 350 ft, the 
rocks are thick interbedded siltstone, claystone, and sandstone. The permeable sandstones in 
this interval constitute the major local aquifers. Permeability below 200 ft is estimated at 10,000 
ft/yr in the horizontal direction and 2,000 ft/yr in the vertical direction.  

Groundwater in the local domain will not be affected by operation of the ISFSI because the 
facility produces no liquid, solid, or gaseous effluents.  

2.6 Geology and Seismology 

The Rancho Seco ISFSI is located on the site of the RSNGS, and the geological and seismic 
information provided in the Rancho Seco ISFSI SAR is based on the 1985 revision of the 
RSNGS USAR. The existing RSNGS soils investigations were supplemented by a geotechnical 
study in 1993 to determine the suitability of the site for the ISFSI facility.  

2.6.1 Basic Geologic and Seismic Information 

The ISFSI site is located in the Great Valley wedge of sedimentary rocks which fills the 
depression between the Sierra Nevada structure in the east and the Coast Range structure in 
the west. The Great Valley is an accumulation of marine and continental sediments deposited 
in a trough that continues to deepen and develop a syncline whose axis lies on the west side of.  
the valley. Along the axis, the sediments are over 30,000 ft thick but thin rapidly to the east, 
where they lap upon the tilted block of igneous and metamorphic rocks which form the eastern 
portion of the Sierra Nevada structure.  

The faults that bound the Great Valley trend northward and are part of the geologic structural 
grain of California. On the eastern side of the valley, the Foothills fault system is the major 
structural feature, which dips steeply, becoming vertical in some places. The closest of the 
Foothills' faults to the Rancho Seco site lies about 10 miles to the northeast. Faults on this 
system, which include the eastern Melones fault zone and the western Bear Mountain fault 
zone, truncate major folds and regional trends in the bedrock metamorphic rocks.  

Direct evidence of the direction and sense of movement along the Foothills fault zone is not 
readily apparent. The last movement was in the late Jurassic era as nearly as can be 
determined. The rocks for the Melones fault zone are of about late Jurassic era and the
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youngest rocks cut by the Bear Mountain fault zone overlie beds of probable late Jurassic ages.  
The Melones fault zone cannot be younger than middle Cretaceous, for south of Mariposa it is 
cut by a pluton that is presumably a lobe of the Sierra Nevada batholith. This evidence 
indicates that no known surface displacement has occurred along the Foothills fault zone in the 
last 135 million years and cannot have occurred within the last 100 million years.  

The nearest active faults to the site are the Hayward and San Andreas Faults near the coast, 
approximately 70 and 89 miles to the west, respectively, and the Sierra fault, approximately 80 
miles to the east. Due to the nature of the bedrock and overlaying soil conditions and the 
distance to active faulting, ground accelerations of 0.25g horizontal and 0.17g vertical have 
been used as the design earthquake for the ISFSI site. There is no reason to anticipate fault 
propagation in the site area.  

An extensive investigation to locate faults which might be significant to the site was made as 
part of the geologic evaluation for siting the RSNGS. The details of the investigation and a 
discussion of soil stratum obtained from the drill holes are contained in the RSNGS USAR.  

No soluble or cavernous rocks underlie the site area, and no poorly consolidated or 
mineralogically unstable rocks occur at the site.  

2.6.2 Vibratory Ground Motion 

Due to the nature of the bedrock and the distance to active faults, the highest earthquake level 
at the site area has been of Modified Mercalli Intensity (MMI) V. This includes the 1906 San 
Francisco earthquake to the west as well as shocks in the east. Sacramento has historically 
experienced shocks greater than MMI VI. All available information indicates that earthquake 
shocks from nearby epicenters are felt at the site about one intensity level lower than that felt in 
Sacramento.  

As discussed above, there are no active faults near the site.  

2.6.3 Surface Faulting 

There is no evidence of post-Pleistocene surface displacement in the area surrounding the site.  
There are no historic recorded earthquakes causing faulting at or near the surface.  

2.6.4 Subsurface Stability 

The ISFSI concrete slab is poured on compacted sand underlain with a mixture of dense clay 
and silt soils. No soluble or cavernous rocks underlie the site area, and no poorly consolidated 
or mineralogically unstable rocks occur at the site. The applicant determined that there had 
been no history of subsidence in the Rancho Seco area and that there are no conditions
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conductive to subsidence at the proposed site. The site is not prone to liquefaction because 

the groundwater table is approximately 150 feet below the ISFSI facility foundation.  

2.7 Evaluation Findings 

The staff made the following findings regarding the site characteristics provided in the Rancho 
Seco ISFSI SAR, Volume I, Chapter 2: 

F2.1 The Rancho Seco ISFSI SAR provides an acceptable description and safety 
assessment of the site on which the ISFSI is to be located, in accordance with 10 CFR 
72.24(a).  

F2.2 The proposed site complies with the criteria of 10 CFR Part 72 Subpart E, as required 
by 10 CFR 72.40(a)(2).
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3 OPERATION SYSTEMS 

3.1 Regulatory Requirements 

The objective of the operations systems review is to evaluate for clarity and completeness the 
description of all operations, including systems, equipment, and instrumentation, particularly as 
they relate to handling and storage of spent fuel or solidified high-level waste, confinement of 
nuclear material, and management of expected and potential radiological dose.  

Requirements regarding the overall function of the ISFSI and the operation of certain separate 
functional subsystems are detailed in the design criteria in 10 CFR 72.24, 72.40(a), 72.44(c), 
72.104(b)-(c), 72.122(f)-(I), 72.124(c), 72.126(b)-(d), 72.128(a), and 72.150. Functions and 
functional subsystems reviewed in this section of the SER include those associated with receipt, 
preparation, loading, transfer, storage, maintenance and retrieval of the Rancho Seco spent 
fuel.  

3.2 General Operating Functions 

In Chapter 5 of Volume I of the Rancho Seco ISFSI SAR, the applicant describes the primary 
operations associated with storage of spent fuel at the ISFSI. Although operations to load the 
cask in the spent fuel pool, prepare it for storage, and transfer the cask outside the fuel storage 
building are subject to the requirements of 10 CFR Part 50 and subject to the conditions of the 
RSNGS 10 CFR Part 50 operating license, those activities are an integral part of the spent fuel 
dry storage process. Thus, those activities are described in Chapter 5 of Volume I the Rancho 
Seco ISFSI SAR and are recounted here.  

The applicant's narrative description and itemized sequence of loading operations in Chapter 5 
of Volume I of the Rancho Seco ISFSI SAR encompass the major tasks associated with dry 
cask storage, including: (1) preparing the MP187 Transfer Cask and DSC, (2) loading of spent 
fuel assemblies, (3) DSC drying and backfilling, (4) DSC sealing operations, (5) placing the 
loaded MP1 87 Transfer Cask onto the transfer trailer, (6) transferring the loaded MP1 87 
Transfer Cask to the ISFSI pad, and (7) inserting the DSC into the HSM.  

In Figure 5-1 of Volume I of the Rancho Seco ISFSI SAR, the applicant provided a flowchart 
illustrating DSC loading operations listed as step (2) in the above paragraph. This operation 
was illustrated in Figure 5-3. The staff noted that the proposed operation sequence is 
consistent with that of previously accepted operations sequences for the Standardized 
NUHOMS design and would allow for the safe conduct of operations. In Figure 5-2, the 
applicant provided a flow chart elaborating on steps (3) through (5). Steps (3) and (4) are 
illustrated in Figure 5-4.
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Volume II of the Rancho Seco ISFSI SAR includes flow charts detailing the DSC loading and 
retrieval operations at the ISFSI site. Figures 5-3 and 5-4 are illustrations of the primary 
operations involved in the transfer of the DSC into the HSM and the MP187 Transfer Cask/HSM 
alignment equipment.  

The operations required to retrieve the DSC from the HSM to allow for transfer to an off-site 
Department of Energy repository are described in the NUHOMS-MP187 Transfer Cask Multi
Purpose Cask SAR (Reference 1).  

In light of the above, the staff concluded that the descriptions of the proposed functions and 
operating systems to be used at the Rancho Seco ISFSI are acceptable and comply with 10 
CFR 72.122(l).  

3.3 Spent Fuel and High-Level Waste Handling Systems 

The Rancho Seco ISFSI is designed to use the existing RSNGS systems and components 
necessary for handling the MP187 Transfer Cask and DSC during the loading phase and during 
placement onto the transfer trailer. There is no high-level waste which will be handled at the 
Rancho Seco ISFSI.  

3.3.1 Rancho Seco Cask Handling Equipment 

As described in the Rancho Seco Nuclear Plant USAR, Volume IV, Section 9.8.2.3, a 185 ton 
Turbine Building gantry crane is available to handle spent fuel shipping casks and is capable of 
lifting a loaded MP1 87 Transfer Cask from the pool to the decontamination area and from the 
decontamination area to the transfer trailer. The crane is designed to the standards of ANSI
B30.20, "Safety Code for Overhead and Gantry Cranes" (Reference 2) and is equal to the 
Electric Overhead Institute Class A requirements. The applicant identified the MP1 87 Transfer 
Cask, lifting yoke, vacuum drying system, and welding system as necessary to facilitate basket 
loading, storage, and eventual off-site shipping activities. The applicant classified the vacuum 
drying system and the welding system as auxiliary systems and provided details of their 
operation in Sections 1.3.3.1 and 1.3.3.2 of Volume I of the Rancho Seco ISFSI SAR.  

3.3.2 Transfer System 

The applicant identified the MP187 Transfer Cask, lifting yoke, support skid, skid positioning 
system, transport trailer, hydraulic ram, and auxiliary equipment as elements of the transfer 
system. The MP187 Transfer Cask provides biological shielding during loading and transfer 
operations. The cask support skid is used to transport the MP1 87 Transfer Cask in a horizontal 
position to the ISFSI and to maintain cask alignment during loading and retrieval at the HSM.
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The skid positioning system is mounted on the transport trailer and is designed to provide 
movement in the horizontal directions during docking procedures. The transport trailer is used 
to transport the MP187 Transfer Cask to the ISFSI and to provide for general positioning at the 
HSM door. The transport trailer is equipped with hydraulic jacks to provide for more precise 
alignment and to prevent movement of the trailer during transfer. A hydraulic ram apparatus is 
provided to push the DSC out of the MP187 Transfer Cask and into the HSM along the MP187 
Transfer Cask inner liner rails and the support rails inside the HSM.  

The staff concluded that the cask when moved with the transfer trailer is in compliance with 10 
CFR 72.128(a) with regard to ensuring adequate safety under normal and accident conditions.  

3.4 Operation Support Systems 

The NRC has accepted omission of instrumentation and monitoring for passively cooled 
welded-closure storage casks if a periodic check for air cooling effectiveness is included in the 
technical specifications. Technical Specification 5.5.3 describes the program for monitoring the 
thermal performance of the HSMs, with the canisters in storage.  

Electric power is provided for area lighting, receptacles, and security equipment. The electric 
power supply is not considered important-to-safety, since power is not required to satisfy any 
safety functions at the ISFSI.  

The utility systems described above are not required during any accident conditions to perform 
a safety function. By implementing a system design that does not rely on utility services to 
perform a safety function under emergency or accident conditions, the staff concluded that the 
applicant has satisfied the requirements of 10 CFR 72.122(k).  

3.5 Control Room or Control Area 

The storage system proposed by the applicant does not require continuous surveillance and 
monitoring to ensure that its safety functions are performed during normal, off-normal, or 
postulated accident conditions. Therefore, the applicant has proposed not toinstall a control 
room or control area at the ISFSI.  

The Rancho Seco ISFSI SAR, Volume II, Section 5.4.1 ,states that thermocouples installed in 
the roof of each HSM provide a non-safety remote readout at the RSNGS control room until 
plant decommissioning, and after that, in SMUD headquarters in Sacramento and in the ISFSI 
Electrical Building. This monitoring system is classified as not important-to-safety.
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On the basis of previous reviews of a similar design, the staff concluded that a specific control 
room for the ISFSI is not necessary, and that operations to control and monitor ISFSI conditions 
as proposed by the applicant are adequate to meet the requirements of 10 CFR 72.122(j).  

3.6 Analytical Sampling 

As described in the Rancho Seco ISFSI SAR, no gaseous or liquid effluents are expected from 
the operation of the ISFSI during either normal, off-normal, or accident conditions. Therefore, 
the staff concluded that a means of monitoring and measuring the amount of radionuclides in 
effluents during normal operation or accident conditions, to comply with 10 CFR 72.122(h)(3), is 
not required.  

3.7 Shipping Cask Repair and Maintenance 

No provisions for shipping cask repair and maintenance are required for the Rancho Seco 
ISFSI.  

3.8 Evaluation Findings 

The staff made the following findings with regard to operation systems: 

F3.1 The Rancho Seco ISFSI SAR includes acceptable descriptions and discussions of the 
projected operating characteristics, in compliance with 10 CFR 72.24(b).  

F3.2 The ISFSI is to be located at the RSNGS site, which has existing facilities suitable and 
available for control operations under off-normal or accident conditions until the plant is 
decommissioned. The ISFSI will not interfere with other operations on the site that are 
important-to-safety, in compliance with 10 CFR 72.40(a)(3) and 72.1220).  

F3.3 The Rancho Seco ISFSI SAR provides reasonable assurance that the activities to be 
authorized by the license can be conducted without endangering the health and safety 
of the public and will be in compliance with the applicable regulations of 10 CFR 
72.40(a)(1 3).  

F3.4 On the basis of previous reviews of a similar design, the staff concluded that a specific 
control room for the ISFSI is not necessary and that operations to control and monitor 
ISFSI conditions as proposed by the applicant are adequate to meet the requirements of 
10 CFR 72.122(j).
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F3.5 The proposed Rancho Seco ISFSI facility includes the following utility service systems: 
electric power for lighting, receptacles, and security equipment. There are no utilities 
which are important-to-safety. The passive nature of the Rancho Seco ISFSI design 
provides for redundant systems to the extent necessary to maintain, with adequate 
capacity, the ability to perform safety functions assuming a single failure, in compliance 
with 10 CFR 72.122(k)(1).  

F3.6 The passive nature of the Rancho Seco ISFSI design does not require emergency utility 
service systems; therefore, the requirements of 10 CFR 72.122(k)(2) are met.  

F3.7 There are no systems and subsystems which require continuous electric power to permit 
continued functioning of all systems essential to safe storage; therefore, the 
requirements of 10 CFR 72.122(k)(3) are met.  

F3.8 The descriptions of the proposed ISFSI functions and operating systems with regard to 
the retrieval of radioactive material from storage in normal, off-normal, and accident 
conditions are found in the NUHOMS-MP187 Transfer Cask Multi-Purpose Cask SAR 
and are acceptable and comply with 10 CFR 72.122(l).  

F3.9 Acceptable capability to test and monitor components important-to-safety are provided 
in the design and procedures of the Rancho Seco ISFSI, in compliance with 10 CFR 
72.128 (a)(1).  

3.9 References 

1. Safety Analysis Report for the NUHOMS-MP187 Multi-Purpose Cask, NUH-05-151, 
Revision 9, Docket 71-9255, VECTRA Technologies, Inc., September 1998.  

2. American National Standards Institute, "Safety Code for Overhead and Gantry Cranes," 
ANSI-B30.20.
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4 SSC AND DESIGN CRITERIA EVALUATION 

The objective of the review was to ensure that the applicant adequately defines: (1) the limiting 
characteristics of the spent fuel or other high-level radioactive waste materials to be stored, (2) 
the classification of structures, systems and components (SSCs) according to their importance
to-safety, and (3) the design criteria and design bases, including-the external conditions during 
normal and off-normal operations, accident conditions, and natural phenomena events.  

4.1 Materials To Be Stored 

NRC regulations defining the design criteria requirements for materials to be stored at a site
specific location are given in 10 CFR 72.2, 72.6, and 72.120. The HSM and the DSC to be 
used at the Rancho Seco ISFSI are derived from the Standardized NUHOMS-24P (Reference 
1) design. The three types of DSCs have been designed to store spent fuel which has been 
irradiated in the reactor core at the RSNGS. As previously described, the FF-DSC is designed 
to accommodate 13 Failed Fuel Cans instead of the 24 positions available to store the intact 
fuel only (FO-DSC)or the intact fuel with control components (FC-DSC). These Failed Fuel 
Cans are equipped with screens at the top and the bottom to prevent large particles from falling 
into the canister cavity and to facilitate dewatering of the Failed Fuel Can and the canister 
cavity.  

4.1.1 Spent Fuel 

The spent fuel to be stored at the Rancho Seco ISFSI is properly characterized in Section 3.1.1 
and Table 3-1 of Volume I of the SAR. Physical, thermal, and radiological characteristics are 
clearly defined and are adequate for design and analytical calculations. The physical 
characteristics of the fuel are given in Table 3-1 of the SAR. Physical characteristics of the 
control elements are shown in Table 3-2 of Volume I of the SAR.  

A total of 493 assemblies, consisting entirely of Babcock & Wilcox 15x15 Mark B PWR fuel, of 
which 13 are failed assemblies, will be loaded. The bounding weight for either of.the two fuel 
assembly types is 1530 lbs. The maximum Um enrichment is 3.43% by weight. The fuel rod 
cladding material is Zircaloy-4. The design basis gamma and neutron source term magnitudes 
for 24 fuel assemblies are 9.676E+16 y/sec and 4.126E+9 r/sec, respectively. Section 3.1.1.3 
of Volume I of the Rancho Seco ISFSI SAR states that the maximum burn-up (resulting in the 
most conservative neutron source term) is 38,268 megawatt day (MWd)/MTU with an initial U23 

enrichment of 3.18% by weight and cooled for 13 years. The maximum burn-up for 7-year 
cooled fuel (resulting in the most conservative gamma ray source term) is 34,143 MWd/MTU 
with an initial Um enrichment of 3.21 % by weight. The maximum decay heat per assembly is 
0.764 kilowatt (kW), where 0.679 kW is due to the decay heat of the fuel and 0.085 kW is due 
to the decay heat of the control component. For the cask thermal analysis, only 13.5 kW 
combined heat load (for 24 FO or FC assemblies) is used, to be consistent with the 10 CFR
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Part 71 application for certification of the MP187 Transfer Cask package. This maximum heat 

load is controlled by Rancho Seco Technical Specification Table 2-1. The combined heat load 

for the 13 failed fuel assembly DSC is only 9.93 kW.  

Some fuel assemblies may contain control rod assemblies, axial shaping rod assemblies, 

burnable poison rod assemblies and orifice rod assemblies. None of these control components 

contain fissile material. The presence of the control components in the Rancho Seco ISFSI 

does not affect nuclear criticality assurance because they do not contain fissile material, but 

they do contribute to the radioactive source term used in calculating the dose rates during 

loading operations and storage. Limits on the type and contents of spent fuel and control 

components to be stored in the DSCs are stated in Technical Specification 2.1.1.  

The staff concluded that the SAR provides adequate design criteria to characterize the spent 

fuel to meet the requirements of 10 CFR 72.2(a) and 72.120(a).  

4.1.2 High-Level Radioactive Waste 

There is no high level radioactive waste which is to be stored at the Rancho Secio ISFSI.  

4.2 Classification of SSCs 

NRC regulations defining the design criteria requirements for the classification of SSCs are 

given in 10 CFR 72.3, 72.24, and 72.144. All SSCs associated with the Rancho Seco ISFSI 

were classified as important-to-safety, or not, important-to-safety. The definition of important-to

safety is given in 10 CFR 72.3 and acceptance criteria for classification of SSCs are given in 10 

CFR 72. 24(n) and-10 CFR 72.144(a) and (c).  

The Rancho Seco ISFSI SAR defines an SSc as important-to-safety if for all normal and 

accident design bases: (1) it forms a primary or secondary confinement boundary for the spent 

fuel or failed fuel, (2) it controls or prevents criticality, (3) it provides adequate heat transfer to 

protect the fuel cladding, (4) it is used to provide radiation shielding, or (5) it serves as a critical 

lifting or transfer device.  

4.2.1 SSCs Classified as Important-to-Safety 

Section 3.3.3.1 and Table 3-11 of Volume I of the Rancho Seco ISFSI SAR classify the 

following items as important-to-safety. The basis for the classification is provided in 

parentheses: 

(1) The HSM (provides protection for the DSC against environmental events such as 

earthquakes and tornado missiles, provides heat transfer for the DSC, and provides 

shielding)
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(2) The DSC (provides confinement for the spent fuel, provides criticality control, provides 
heat transfer, and provides shielding) 

(3) The MP1 87 Transfer Cask (serves as a special lifting device for movement of the DSC 
inside the spent fuel pool building, and provides radiation shielding. In full transportation 
package configuration, the MP187 Transfer Cask is a 10 CFR Part 71 shipping cask) 

(4) Cask Lifting Yoke and Extensions (serves as a special lifting device for the MP1 87 
Transfer Cask within and outside the fuel storage building) 

The staff agreed with the classification of the SSCs listed above. Table 3-11 of Volume I of the 
SAR did not specifically call out the Failed Fuel Can as important-to-safety; however, as a part 
of the DSC basket internals, the component is qualified in accordance with the American 
Society of Mechanical Engineers Boiler and Pressure Vessel Code (ASME B&PV Code), 
Section III (Reference 2), and will be fabricated as important-to-safety. The staff concluded that 
the Rancho Seco ISFSI SAR complies with the requirements of 10 CFR 72.3, 10 CFR 72.24(n), 
and 10 CFR 72.144 (a) and (c).  

4.2.2 SSCs Classified as Not Important-to-Safety 

Section 3.4 of Volume I of the Rancho Seco ISFSI SAR references the SAR for the 
Standardized NUHOMS-24P System and Table 3-11 of the Rancho Seco ISFSI SAR as a 
source of classification for SSC not important-to-safety. The following SSCs are identified as 
not important-to-safety: 

(1) ISFSI Basemat and Approach Slabs (used to support the HSM and transport trailer with 
the MP1 87 Transfer Cask) 

(2) Transport Trailer/Skid (used to transport the MP187 Transfer Cask) 

(3) Ram Assembly (used to insert/extract the DSC into the HSM at the ISFSI site) 

(4) Dry Film Lubricant (used to facilitate insertion/extraction of the DSC on the support rails in 
the HSM) 

(5) Vacuum Drying Equipment (used to evacuate the DSC cavity, prior to back-filling with 
Helium) 

(6) Automatic Welding System (used for field welding of the shield lid and the structural lid of 
the DSC) 

(7) HSM Temperature Monitoring (used to satisfy the 10 CFR 72.122(h)(4) requirement that 
confinement barriers and systems have the capability for continuous monitoring).
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The staff agreed with the classification of the SSCs listed above. The staff concluded that the 

Rancho Seco ISFSI SAR complies with the requirements of 10 CFR 72.3, 10 CFR 72.24(n), 

and 10 CFR 72.144 (a) and (c).  

4.3 Design Criteria for SSCs Important-to-Safety 

4.3.1 General 

NRC regulations defining the design criteria requirements for SSCs important-to-safety are 
given in 10 CFR 72.24, 72.106, 72.120, 72.122, 72.144, and 72.182. The principal design 
criteria for normal, off-normal, and accident design conditions include RSNGS site-specific 
environmental conditions and natural phenomenon. Section 3.2 of Volume I of the Rancho 
Seco ISFSI SAR describes the general design criteria for site-specific environmental conditions.  
Section 3.3 of Volume I of the Rancho Seco ISFSI SAR describes safety protection systems for 
the Rancho Seco dry cask storage system.  

Chapters 4 and 8 of Volume I of the Rancho Seco ISFSI SAR define various design conditions 
for which the Rancho Seco.ISFSI is designed. Specifically, Chapter 4 describes the design of 
the installation, and Chapter 8 presents the analyses of design events. ANSI 57.9 (Reference 
3) is cited as providing guidance for defining normal, off-normal, and accident events and for 
establishing load combinations for components not controlled by the ASME B&PV Code, 
Section III.  

The normal ambient air temperature range at the site is 00 F to 101 OF, and the off-normal air 
temperature range is -20°F to 117 0F. The design basis minimum temperature for the Rancho 
Seco site is 190F, however all the analyses have been made with -20°F, to be consistent with 
the Standardized NUHOMS design. The bounding condition for the fuel cladding occurs when 
the loaded DSC is inside the MP1 87 Transfer Cask in a horizontal position and the ambient 
temperature is 117 0F. Higher short-term cladding temperatures occur during draining and 
drying operations prior to transfer in the MP187 Transfer Cask or storage in the HSM modules.  
However, all cladding temperatures are below the cladding limit.  

NUREG-0800, Regulatory Guide 1.76, ANSI 57.9, and ANSI A58.1 (Reference 4) 
methodologies are used to provide guidance for protection against tornado and wind loadings.  
Tornado Regions are defined in Regulatory Guide 1.76. The Rancho Seco site is located in 
tornado Region II; however the more severe values for Region I are used for design purposes.  
Both the HSM and the cask are designed to withstand effects of tornado generated missiles as 
identified in NUREG-0800, Section 3.5.1.4.  

Flood protection of the DSC is assured by design against a 50 foot flood with a 15 feet/second 
(ft/sec) velocity, regardless of whether the DSC is located in the cask or the HSM. The Rancho
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Seco site is not subject to flood.  

An earthquake with accelerations of 0.25 g in both horizontal directions and 0.17 g in the 
vertical direction is used as the design basis seismic event for the Rancho Seco ISFSI site. The 
earthquake response spectra are in accordance with Regulatory Guide 1.60, Rev. 1. Damping 
values of 3% of critical damping for the DSC and MP1 87 Transfer Cask and 7% of critical 
damping for the HSM are in accordance with Regulatory Guide 1.61, Rev. 1.  

The requirements of 10 CFR 72.122(c) that SSCs must be designed and located so that they 
can continue to perform their safety functions under credible fire and explosion conditions have 
been presented in the Rancho Seco ISFSI SAR and were found to be acceptable to the NRC 
staff. The Rancho Seco ISFSI SAR states that the ISFSI contains no permanent flammable 
material and that no explosive materials are present. Fires caused by combustible fuel 
products used for equipment were considered to represent a negligible fire hazard at the ISFSI 
site, primarily because the use of such equipment would be accompanied by personnel who 
would detect and suppress the fires. However, Section 8.2.5 of Volume I of the SAR postulates 
a worst case fire analysis of 300 gallons of diesel fuel which pools directly beneath the loaded 
cask/DSC. The analysis uses the fire parameters of 10 CFR 71.73. For transportation and 
transfer operations at the ISFSI site, Technical Specification 5.7 establishes a limit of only 200 
gallons of diesel fuel in any single vehicle.  

Based on the general design criteria information presented in the Rancho Seco ISFSI SAR,.the 
staff concluded that the Rancho Seco ISFSI SAR complies with the design criteria requirements 
of 10 CFR 72.24 (c)(1), (c)(2), and (c)(4), 10 CFR 72.106 (a) and (c), 10 CFR 72.120 (a) and 
(b), 10 CFR 72.122 (a) - (I), 10 CFR 72.144, and 10 CFR 72.182 (a) and (b).  

4.3.2 Structural 

The design criteria with regard to structural considerations for SSCs important-to-safety are 
governed by 10 CFR 72.24, 10 CFR 72.102, 10 CFR 72.120, and 10 CFR 72.122. The design 
criteria for the SSCs which are important-to-safety are evaluated below.  

4.3.2.1 HSM 

For normal and off-normal design conditions, the HSM is designed to meet ANSI A58.1 
standards for wind loading, snow, and ice loading. For accident design conditions, the HSM is 
designed for tornado winds, flooding and seismic events. Wind loads for normal and off
normal design conditions are conservatively based on the tornado wind conditions.  

The maximum design snow and ice loads are 110 pounds per square foot (psf), excluding live 
loads which are conservatively estimated to be 90 psf, for a total live load of 200 psf. These 
loads are in accordance with ANSI A58.1. Dead weight loads for concrete structures are 
calculated using a concrete density of 150 lb/ft3.
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The design basis tornado has the following characteristics: 

Maximum wind speed = 360 mph 
Rotational speed = 290 mph 
Translational speed = 70 mph (maximum) 
Pressure drop = 3 psi 
Pressure drop rate = 2 psi/sec 

Table 3-1 of Volume II of the Rancho Seco ISFSI SAR gives the design basis tornado (DBT) 
generated missiles design (in conformance with NUREG-0800) which the HSM can sustain.  

Various tornado missile impact loadings on the HSM are considered as a part of accident 
events. Design basis tornado missiles include a 3,967 lb automobile, an 8 in. diameter pipe 
weighing 276 Ib, and a 1 in. diameter solid steel ball. All objects have a postulated velocity of 
126 mph. These missiles conform with the recommendations of NUREG-0800, Section 3.5.1.4.  

Design parameters for the flood accident include a maximum water height of 50 feet, coupled 
with a maximum water velocity of 15 ft/sec. These parameters have been reviewed and found 
to be conservative and acceptable by the staff because the ISFSI site is dry.  

Design criteria for seismic conditions are given above in the section on general considerations 
and are applicable to the SSCs classified as important-to-safety. The calculated fundamental 
natural frequency of the HSM is higher than the zero period acceleration (ZPA) threshold of the 
site spectra; therefore, using Regulatory Guide 1.60, the dynamic amplification factor for a 
calculated frequency of 38.1 Hertz (Hz) is unity.  

The design criteria related to the concrete temperature of the HSM list maximum temperatures 
for normal and off-normal conditions and for accident conditions. ACI-349 (Reference 5) states 
in part that the concrete temperatures for normal or any other long-term period "shall not 
exceed 150°F except for local areas, such as around penetrations, which are allowed to have 
increased temperatures not to exceed 200°F." The documented acceptance limit for normal 
and off-normal conditions has been increased to 300°F by the NRC, provided that the applicant 
adheres to the material requirements as stated in NUREG-1536, Chapter 3, Section V.2.b. The 
concrete materials of construction listed in Section 3.6 of Volume II of the Rancho Seco ISFSI 
SAR meet the specific requirements for the concrete materials of construction as stated in 
NUREG-1536; therefore, the 200°F design criterion for normal and 2250F design criterion for 
off-normal conditions as stated by the applicant in the Rancho Seco ISFSI SAR are within the 
acceptance limits. The maximum local concrete temperature for the accident case is less than 
3000F, which meets the NUREG-1536, Chapter 3, Section V.2.b. limit of 3000F, and also the 
ACI-349 limit of 3500F.  

Design criteria for all loads and load combinations are specified in ANSI 57.9. See Tables 3-1, 
3-2, 8-6, 8-7 and 8-8 of Volume II of the Rancho Seco ISFSI SAR for a more detailed
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description of the design load combinations for the HSM.  

The staff independently verified that the evaluation of the HSM for normal, off-normal, and 

accident conditions met the appropriate regulatory requirements.  

4.3.2.2 DSC 

The FO-DSC, FC-DSC and the FF-DSC are pressure vessels which provide secondary 
confinement, criticality control, heat transfer, and shielding for the spent nuclear fuel. The DSC 
is designed to the 1992 edition of the ASME B&PV Code, Section III, including addenda 
through 1994. The pressure retaining components are designed to Section III, Subsection NB.  
The basket internal components are designed to Section III, Subsections NF and NG. Buckling 
and instability of the internal components are evaluated in accordance with the guidance of 
ASME B&PV Code Appendix F (F-1 334.5, and F-1 334.3) for support rods, and classical 
buckling criteria for the guide sleeve panels and spacer disc ligaments.  

The shell and structural cover plates, as well as some of the basket components, including the 
shield lid support ring, fuel assembly guide sleeves (for the FO- and FC-DSCs), Failed Fuel 
Can subassembly for the FF-DSCs, and grapple ring and grapple support ring, are all 
fabricated from austenitic stainless steel, and are, therefore, not subject to brittle fracture 
behavior. However, some of the basket internal components, including the spacer discs, 
spacer sleeves and support rods, are all fabricated from ferritic carbon steel. For those internal 
components which are thicker than 5/8-inch, the ASME B&PV Code, Section III, NG-231 1 
requires brittle fracture impact testing. For the Rancho Seco ISFSI components, this requires 
qualification to a low temperature of -20'F.  

The loads for the DSC are those specified by the ASME Code for the four Service Levels (A, B, 
C, and D), for the normal, off-normal, and accident conditions. The load conditions and load 
combinations are given in Table 3-6 of Volume I and Table 3-2 of Volume II of the Rancho Seco 
ISFSI SAR. The design criteria for the loads are established by site and function.  

Dead weight loads include the empty DSC, loaded with fuel and water, and loaded with fuel 
only in the vertical orientation and loaded with fuel in the horizontal orientation. The dead loads 
are then combined with other load conditions as discussed below.  

Thermal loads for Service Level A occur for the ambient temperature range of 00 F to 101 OF 
with the DSC inside the MP1 87 Transfer Cask. Off-normal temperatures for Service Level B 
are evaluated for the range of ambient temperatures of -20°F to 1170F, for the DSC inside the 
cask or the HSM. Material allowable stress levels for all service levels are obtained from the 
ASME B&PV Code for the specific temperature associated with the load combinations outlined 
in Table 3-6 of Volume I of the SAR.
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The design internal pressure for the DSC for normal operations for an ambient temperature 

range of 0 0F to 101 OF is 10 psig. The off-normal pressure condition is 10 psig, the same as the 

normal pressure condition. Hydrostatic and test pressure conditions are included as a part of 

ASME B&PV Code requirements. For accident conditions, the maximum internal basket 

pressure is 50.0 psig, based on 100% fuel cladding rupture and fill gas release, and 30% fission 

gas release with an ambient temperature of 117 0 F and the HSM vents blocked. The staff 

independently verified that.these values were conservative and acceptable.  

DSC normal handling loads are defined as +/- 1.0 g in each orthogonal direction, as well as 

+/- 0.5 g applied simultaneously in all directions, and a hydraulic ram load of 60,000 lb. Load 

combinations included dead weight, thermal, pressure, and mechanical (handling). The criteria 

for evaluation of the normal loads as well as load combinations are given in the ASME B&PV 

Code for Service Levels A and B and are satisfactory.  

Off-normal loads include the temperature excursions due to the DSC being inside the MP1 87 

Transfer Cask where heat transfer is not as efficient as in the HSM, and off-normal handling 

involving an 80,000 lb load applied by the hydraulic ram. Load combinations included these off

normal conditions with normal dead weight and pressure conditions. The off-normal pressure 

condition is 10 psig. The staff concluded that the criteria for evaluation of the off-normal loads 

as well as load combinations given in the ASME B&PV Code for Service Level B were 
satisfactory for the three DSC designs.  

The DSC accident load conditions are evaluated for Service Levels C and D and include 

temperature excursions, seismic loads, and flood as described in the general section. The 
effects of temperature are assessed by applying reduced allowable material properties as per 

the ASME B&PV Code; no thermal stress evaluation is required. The most significant accident 
loads which the DSC must withstand are the internal pressure loads of 50.0 psig and the drop 

accidents, which include a vertical end drop of 75 g on either end, a horizontal side drop of 75 g 

at various azimuths, and an oblique 25 g corner drop. The staff concluded that the criteria for 

evaluation of the accident loads as well as load combinations given in the ASME B&PV Code 

for Service Levels C and D were satisfactory.  

4.3.2.3 MP187 Transfer Cask 

The primary functions of the MP187 Transfer Cask are to serve as a special lifting device for 

movement of the fuel inside and outside the fuel building and to provide radiation shielding 

during transfer operations either inside the fuel building or at the ISFSI site. The MP187 

Transfer Cask is a special lifting device designed and fabricated to the requirements of ANSI 

N14.6 (Reference 6). For load conditions not involving critical lifting operations, the ASME 

B&PV Code, Section III, Subsection NB is used as the design criteria. Thus, the MP187 

Transfer Cask has two primary design codes depending on the operational mode that it is used 

for. 
I ,
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Because the MP1 87 Transfer Cask is a special lifting device which performs critical lifts, ANSI 
N14.6 requires either a single-failure proof design with factors of safety of three on yield and 
five on ultimate strength, or an equivalent design with twice these safety factors. The MP1 87 
Transfer Cask has a single load path and, therefore, is designed with a factor of safety of six on 
yield and 10 on ultimate strength. The design criteria of the MP187 Transfer Cask uses a 
dynamic load factor of 1.15 to account for handling loads imparted by the crane (per CMAA 70, 
Reference 7). This factor is applied to the maximum dead weight to the loaded DSC in the 
MP187 Transfer Cask with water, which is 250,000 lbs.  

Four load combinations for handling are evaluated to meet the ANSI N14.6 critical lift design 
criteria. They include vertical lifting, down ending, horizontal and a 450 tilt. The normal thermal 
load, and internal temperature loads are combined with the critical lift loads.  

The following discussion refers to the qualification of the MP1 87. Transfer Cask to meet the 
requirements of the ASME B&PV Code, Section III, Subsection NB, which are acceptable to the 
NRC staff for the licensing purposes of 10 CFR Part 72.  

The MP187 Transfer Cask is fabricated primarily from austenitic stainless steels which are not 
subject to possible brittle fracture at low temperatures when impact loads are involved. The 
upper and lower trunnions and trunnion sleeves are solution annealed stainless steel and are 
not subject to brittle fracture.  

For the horizontal orientation, non-critical lifts for the dead weight loads include the MP187 
Transfer Cask loaded with the DSC on the transfer skid and also for the transfer operations 
when the MP187 Transfer Caskis secured axially to the HSM. These two conditions were 
evaluated for Service Level A and combined with thermal and internal pressure loads.  

Thermal analyses of the MP1 87 Transfer Cask were performed for a DSC rejecting 13.5 kW of 
decay heat for ambient temperatures of -20°F without solar insolation, and 11 70F with solar 
insolation. These analyses were performed to demonstrate that the temperature limits are not 
exceeded for the fuel cladding and Boral neutron absorber in the DSC, as well as the lead 
shielding and NS-3 neutron shielding material of the MP187 Transfer Cask.  

Handling loads on the MP187 Transfer Cask include a hydraulic ram load of 60,000 lbs for 
normal conditions and 80,000 lbs for off-normal conditions. For the transport condition, 
handling loads include +/- 1 g in all three orthogonal directions as well as +/- 0.5 g acting 
simultaneously in all three directions.  

Normal and off-normal internal pressure loads of 10 psig are assumed, corresponding to the 
DSC design internal pressure load. An accident internal pressure load of 50 psig corresponds 
to the accident pressure load assumed for the DSC.
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Two off-normal Service Level B conditions were evaluated. They were: (1) normal temperature 
of 0°F to 101OF and a normal or off-normal internal pressure of 10 psig, combined with an off
normal transfer operation of 80,000 Ibs, and (2) an off-normal temperature of -20 OF without 
solar insolation and 11 7°F with solar insolation, 10 psig internal pressure and an off-normal 
transfer operation of 80,000 lb.  

Design basis tornado-driven missiles and wind load are as given in the general criteria section.  
Seismic loads are as given in the general criteria section. There are no ice or snow buildup 
loads because the smooth cylindrical geometry would preclude such a buildup. The flood 
condition is given in the general criteria section.  

The on-site accident loads also included the cask drop events. For the vertical case, a 75 g 
equivalent static deceleration was used as the criteria and for the horizontal case, a 75 g 
equivalent static deceleration was used. A 25 g corner drop case was also considered.  

Accident conditions for Service Level C include two combinations with accident pressure of 50 
psig, deadweight, seismic, and either transport handling or transfer handling, a third 
combination case with no handling but including tornado wind and missiles, and a fourth 
combination including flooding. A single Service Level D combination consists of deadweight, 
normal thermal conditions, and the drop accident case.  

Through independent evaluation, the staff concluded that the design criteria and method for 
evaluation for the MP1 87 Transfer Cask were satisfactory.  

4.3.2.4 Cask Lifting Yoke and Extensions 

The cask lifting yoke and extensions are used for all cask lifting operations. The yoke is a non
redundant, two-point special lifting device to be used inside the fuel building as well as outside 
the fuel building. The design safety factors of this special lifting device are six compared to the 
yield strength and 10 compared to the ultimate strength of the material for combined shear 
stress or maximum tensile strength. The design criteria are given as ANSI N14.6. The lifting 
capacity of the lifting yoke and extension are 130 tons (Section 4.7.1.2 of Volume I of the SAR).  

4.3.2.5 Failed Fuel Can 

Each Failed Fuel Can is to be placed into one of the thirteen positions of the FF-DSC. Each 
can is designed with wire mesh openings located at the bottom and top of the can to allow for 
water draining and vacuum drying during the FF-DSC closure procedures. The structural loads 
associated with the Failed Fuel Can are: dead weight in horizontal and vertical orientations; 
transportation loads or handling loads (defined as +/- 1.0 g in each orthogonal direction as well
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as +/- 0.5 g applied simultaneously in all directions), 75 g side drop and vertical end drop, and a 
seismic event as described in the general section. No pressure loads are applicable because 
the can is vented by means of mesh openings, and no thermal stress loads are applicable 
because ample clearance for expansion axially as well as in the spacer discs is provided.  

The Failed Fuel Can is evaluated in accordance with the ASME B&PV Code, Section III, 
Subsection NG. The staff concluded that the design criteria for normal and accident conditions 
for the Failed Fuel Can were satisfactory.  

Summary for Structural Design Criteria 

Based on the general design criteria information presented in the Rancho Seco ISFSI SAR, and 
supporting documentation, the staff concluded that the Rancho Seco ISFSI complies with the 
design criteria requirements of 10 CFR 72.24 (c)(1), (c)(2), and (c)(3); 10 CFR 72.102 (a) - (f); 
10 CFR 72.120 (a) and (b); and 10 CFR 72.122 (a), (b)(1), (b)(2), and (b)(3), (c), (d), (f), (g),.  
(h), (I), (j), and (k). The staff further concluded that the Rancho Seco ISFSI SAR met the 
guidance given in Regulatory Guides 1.76, and NUREG-0800 for tornado and tornado missile 
protection. The Rancho Seco ISFSI SAR also met the guidance of Regulatory Guides 1.60 and 
1.61 for seismic events. The criteria used for evaluation of buckling and instability of internal 
components of the DSCs met the guidance of the ASME B&PV Code.  

4.3.3 Thermal 

The thermal design criteria considerations for SSCs important-to-safety are governed by 10 
CFR 72.122, and 10 CFR 72.128. There are five materials which have temperature limits 
associated with their use as a part of the SSCs at the Rancho Seco ISFSI. The materials with 
temperature criteria limits are the fuel cladding, the HSM concrete, the Boral neutron absorber, 
the NS-3 neutron shielding in the MP187 Transfer Cask and the lead shielding in the MP187 
Transfer Cask.  

The primary thermal design criterion relates to peak fuel clad temperature for normal and 
accident conditions. The design basis decay heat load per DSc of 13.5 kW is determined by 
the fuel to be stored, i.e., Babcock & Wilcox 15x15 Mark B PWR fuel with 38,268 MWd/MTU 
and 7 years of cooling. The criteria for fuel clad temperature are 714°F for long term for the 
fuel as given in NUREG-1567 and PNL-4835 (Reference 8), and 10580F for short term for the 
fuel as given in NUREG-1567, PNL-4835, and PNL-6364 (Reference 9).  

A second thermal design criterion relates to the maximum safe concrete temperature for normal 
and accident conditions. The design criteria related to the concrete temperature of the HSM list 
maximum temperatures for normal and off-normal conditions and for accident conditions. The 
discussion in the design criteria for the HSM (Section 4.3.2.1 of this SER) applies to the general
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thermal criteria here. The temperature criteria limits as given in ACI-349 are exceeded by the 
Standardized NUHOMS-24P design. However, as allowed in NUREG-1536, Chapter 3, Section 
V.2.b, higher temperature limits are satisfactory to the NRC staff, provided the material 
properties of the aggregate constituents of the concrete are enhanced. The material 
specifications of concrete listed in Section 3.6 of Volume II of the Rancho Seco ISFSI SAR 
meet the temperature requirements listed in NUREG-1 536. Thus, the concrete temperature 
limit for normal ambient temperature of 70°F is 2000 F; for an off-normal ambient temperature of 
1170 F, the concrete temperature criterion is 300°F; and for the accident case of the blocked 
HSM vents, the short term concrete temperature limit is 3500F.  

A third thermal design criterion relates to the maximum safe temperature of the neutron 
shielding material in the MP187 Transfer Cask. Thermal analyses of the MP187 Transfer Cask 
were performed for the ambient normal conditions ranging from 0°F to 101 OF, and off-normal or 
extreme ambient conditions ranging from -20°F to 117 0 F, including maximum solar load.  
These analyses were performed to demonstrate that the MP1 87 Transfer Cask NS-3 neutron 
shielding material temperature limit of 250°F is not exceeded.  

The Boral neutron absorber plate, which is used to control criticality for the 10 CFR Part 71 
accident case, has a temperature limit of 850°F for normal 70°F ambient temperatures and 
1000°F for draining and vacuum drying operations under accident ambient conditions of 117 0 F.  

The lead shielding in the MP187 Transfer Cask has an accident temperature limit of 621 OF for 
the 117 0 F ambient temperature.  

Design criteria for thermal considerations for steels are determined by the ASME B&PV Code 
Section III, and are primarily invoked as allowable stress intensity limits as a function of the 
design temperatures.  

The effects of fires and explosions on the Rancho Seco ISFSI are discussed in Sections 3.3.6 
and 8.2.5 of Volume I of the SAR. Fires caused by combustible fuel products used for 
equipment were considered to represent a negligible fire hazard at the ISFSI site primarily 
because the use of such equipment would be accompanied by personnel who would detect and 
suppress the fires. However, fire analyses involving up to 300 gallons of diesel fuel per any 
single vehicle have been submitted by SMUD and were found to be acceptable as design 
criteria.  

The NRC concluded that the design criteria with regard to thermal considerations for the fuel 
and the SSCs important-to-safety were satisfactory. Based on the general design criteria 
information presented in the Rancho Seco ISFSI SAR and the supporting documentation, the 
staff concluded that the Rancho Seco ISFSI complies with the design criteria requirements of 
10 CFR 72.122 (a), (b)(1), (b)(2), and (b)(3), (c), (d), (f), (g), (h), and (i); and 10 CFR 72.128 
(a)(4).
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4.3.4 Shielding and Confinement 

The design criteria with regard to shielding and confinement considerations for SSCs important
to-safety are governed by 10 CFR 72.24, 10 CFR 72.104, 10 CFR 72.106, 10 CFR 72.122, 10 
CFR 72.126, and 10 CFR 72.128.  

The main shielding features of the Rancho Seco ISFSI are provided by the concrete HSM, the 
DSC, and the lead and NS-3 materials in the MP187 Transfer Cask. The design criteria for the 
storage system are 70 mrem/hour and 30 mrem/hour for gamma rays and neutrons, 
respectively, for surface area-averaged dose rates.  

There are two combinations of initial Um enrichment, burn-up, and cooling time which bound all 
Ranch Seco SFAs in terms of radiological source terms. The fuel assembly with the largest 
neutron source term h~s 3.18 weight percent U2

3 initial enrichment, a 38,268 MWd/MTU burn
up and is cooled for 13 years. The fuel assembly with the largest gamma-ray source term has 
3.21 weight percent U2

- initial enrichment, a 34,143 MWd/MTU burn-up and is cooled for 7 
years. These two fuel assemblies collectively provide bounding neutron and gamma-ray source 
terms of 4.126E+9 q/sec and 9.676E+16 y/sec, respectively, for 24 assemblies per DSC 
basket. Tables 7-1 and 7-2 of Volume I of the SAR give the design basis neutron and gamma
ray source and energy spectrum, respectively.  

The Rancho Seco ISFSI is designed to promote ALARA through the use of shielding in the 
design of storage components and the MP187 Transfer Cask, the use of remote equipment 
whenever feasible, technical specification limitson DSC surface contamination, and procedures 
to minimize worker doses. The ISFSI design criterion for annual whole body dose to a member 
of the public from normal operation is 25 mrem. This criterion complies with 10 CFR 72.104(a), 
because there are no other facilities in the vicinity of the site that will contribute to the dose 
received by a member of the public.  

The design criteria for the DSC vessels with regard to confinement are that they maintain 
structural integrity for all normal, off-normal, and accident conditions. This type of confinement 
design requires no monitoring because of the welded steel design of the confinement boundary 
and the extensive post-welding testing as described below. While there is no confinement 
monitoring as such, Technical Specification 5.5.3 contains a description of the HSM Thermal 
Monitoring Program. This program, coupled with the Radiological Environmental Monitoring 
Program in Technical Specification 5.5.2, fulfills the requirements of 10 CFR 72.122 (h)(4).  

Primary confinement of the radioactive material is provided by the intact cladding of the 
individual fuel rods. The secondary confinement of the fuel elements is provided by the high 
integrity DSC, designed and manufactured in compliance with the ASME B&PV Code, Section
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Ill, Subsection NB. The confinement capability of the loaded DSC is assured by a combination 
of inspection techniques, including non-destructive, radiographic and dye penetrant testing, and 
internal pressure testing according to the ASME B&PV Code Section III, Articles NB-5300 and 
NB-6300, respectively, and helium leak testing of the vessel cavity. The acceptable leak rate is 
1 x 10-5 scc/sec at a cavity pressure equal to or greater than 10 psig.  

For failed fuel, additional confinement is provided for solid particulates greater than the Failed 
Fuel Can screen size. The Failed Fuel Cans are designed and manufactured in compliance 
with the ASME B&PV Code Section III, Subsection NG.  

The DSC were designed, to the maximum extent practical, in accordance with ASME B&PV 
Code, Section II1. However, since the DSCs do not comply with all aspects of ASME Code, 
Section III, such as volumetric inspection of the closure lids, the ASME Code cannot be 
implemented without allowing some exceptions to its requirements, as addressed in NRC 
Interim Staff Guidance ISG-10. Appendix A of the Rancho Seco ISFSI SAR documents all 
ASME Code exceptions used in the design of the DSC. The staff concluded that those 
exceptions do not impact safety and are acceptable.  

The staff specifically evaluated the applicant's exception to ASME Code, Section III, 
Subsection NB, which requires that volumetric inspection of all confinement welds be 
performed. Due to the weld geometry and the design configuration, the applicant concluded 
that volumetric inspection of the top shield plug weld and the outer top cover plate weld would 
not be practical. Therefore, consistent with the guidelines of ISG-4, for the austenitic stainless 
steel confinement vessel, the applicant implemented a layered dye penetrant test of these 
confinement welds. The staff concluded that Section 3.3.2.1 of the Standardized NUHOMS 
SAR (Reference 1), coupled with the design details in drawings NUH-05-4004, Rev. 10 and 
NUH-05-4005, Rev. 8, provide sufficient detail to ensure the DSC cask closure weld meets the 
guidelines of ISG-4. Specifically, for the DSC, the following tests to verify weld strength and 
leak tightness will be implemented: 

(1) A multi-layered dye penetrant test (PT) for the outer top cover plate for each 1/4" of 
deposited filler material per Section V, Article 6, and NB-5245. (Note, although not 
covered by ISG-4, for the 1/4" top shield plug weld, a single PT test will be used. Also per 
ISG-4, flaws in austenitic stainless steels are not expected to exceed the thickness of one 
weld bead).  

(2) A design stress-reduction factor of 0.6 applied to the weld design. (Note, ISG-4 requires a 
reduction factor of only 0.8.) 

(3) A permanent record of the PT examinations shall be taken during the final interpretation 
period described in ASME, Section V, Article 6, T-676.  

(4) A hydro-test for the shield lid per Section III, NB-6221. (Not required in ISG-4.)
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(5) A helium leak test for the shield lid using the guidance of ANSI N14.5 (Reference 10).  
(Not required in ISG-4.) 

The staff concluded that a layered dye penetrant test of the outer top cover plate weld was an 
acceptable exception to the requirements of ASME Code Section II1.  

The staff concluded that the evaluation of the normal, off-normal, and hypothetical accident 
dose estimates met the guidelines of ISG-5, and were acceptable. The acceptance leak rate 
for the DSC is 1 x 10 5scc/sec. For the normal case, the calculated dose assumes that the 
cladding of 1% of the fuel in a DSC fails and that all of the stored casks at the ISFSI site leak at 
the technical specification limit. For the off-normal case, 10% of the cladding is assumed to fail 
and one cask leaks at the technical specification limit. For the accident case, it is assumed that 
100% of the cladding fails and one cask leaks at the technical specification limit. The maximum 
calculated total direct release dose for normal and off-normal conditions was calculated to be 
21.1 mrem at the 383 ft (1 17m) controlled area boundary of the ISFSI (this is a conservative 
assumption; as the actual controlled area boundary is at a minimum distance of 1200 ft (365m) 
from the ISFSI). This dose falls within the limits of 10 CFR 72.104(a). The maximum 
calculated total direct whole body dose or organ dose for the hypothetical accident case at the 
assumed 117 m controlled area boundary is 2,770 mrem. This postulated dose level meets the 
requirements of 10 CFR 72.106(b).  

To comply with continuous monitoring requirements of 10 CFR 72.122(h)(4), SMUD will place 
thermoluminescent dosimeters (TLDs) in the Controlled Area and around the perimeter of the 
ISFSI. These TLDs will be read quarterly and will be part of the Radiological Environmental 
Monitoring Program. The calculated maximum annual whole body dose at the nearest public 
residence from the ISFSI for continuous occupancy is 0.16 mrem, which is within the 10 CFR 
72.104 criteria of 25 mrem.  

The staff concluded that the design criteria for shielding design and confinement of radioactive 
materials stored at the Rancho Seco ISFSI meet the design criteria requirements of 10 CFR 
72.24 (c)(1), (c)(2), and (c)(4); 10 CFR 72.104 (a), (b), and (c); 10 CFR 72.106 (a), (b) and (c); 
10 CFR 72.122 (a), (b), (c), (d), (e), (f), (g), (h), and (i); 10 CFR 72.126 (a), (b), (c), and (d); and 
10 CFR 72.128 (a) and (b).  
4.3.5 Criticality 

The design criteria with regard to criticality considerations for SSCs important-to-safety are 
governed by 10 CFR 72.124. The criteria are that: (1) the effective multiplication factor, ke,, 
shall not exceed the value 0.95 under normal handling and storage conditions, off-normal 
handling and component function, and hypothetical accident conditions, and (2) the ke., value will 
include allowances for uncertainties in the calculations including modeling biases.
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The methods which control criticality are the engineered features which maintain the fuel in a 

specific geometry and the permanent neutron-absorbing Boral panels used in the DSC. The 
DSC does not rely on borated water as a means of criticality control, therefore, the DSC would 

remain subcritical when flooded with fresh (pure) water. This criterion was adopted to satisfy 

10 CFR Part 71 requirements, and it also satisfies 10 CFR Part 72 requirements. No credit is 

assumed in this analysis for burn-up. Table 3-1 of Volume I of the Rancho Seco ISFSI SAR 

lists the fuel characteristics of the RSNGS fuel to be stored. The maximum initial enrichment of 

the fuel to be stored is 3.43 wt% Um.  

The staff concluded that the design criteria listed above and additional material in the 

supporting documentation for the Rancho Seco ISFSI complies with the design criteria 
requirements of 10 CFR 72.124 (a) and (c).  

4.3.6 Decommissioning 

The design criteria with regard to decommissioning considerations for SSCs important-to-safety 
are outlined in 10 CFR 72.130. The Rancho Seco ISFSI design features that facilitate 
decommissioning are: (1) essentially complete confinement of the contaminated material inside 

the sealed DSCs, (2) the transfer of the DSC from the HSM to a shipping cask for off-site 
shipment, and (3) the use of materials similar to those found at existing plants, such as 
reinforced concrete, carbon steel, and stainless steel, which may be easily decontaminated 
and/or disposed of using appropriate decommissioning technologies.  

*The staff concluded that the general design criteria information presented in the Rancho Seco 
ISFSI SAR, and the design aspects of the ISFSI intended to minimize the decontamination 

efforts for decommissioning comply with the design criteria requirements of 10 CFR 72.130.  

4.3.7 Retrieval Capability 

The design criteria with regard to retrieval capability considerations for SSCs important-to

safety are governed by 10 CFR 72.122(l). As stated in ISG-2, as long as the design of the 
storage system has a method to repackage into a transportation.cask for shipment off site for 

further processing or disposal, a facility meets the requirements of 10 CFR 72.122(l).. The 

MP1 87 Transfer Cask is an approved offsite transportation package, licensed under the terms 

of 10 CFR Part 71. In the transportation package configuration, a DSC could then be shipped 

off-site, if necessary. Therefore, the staff concluded that the requirements of 10 CFR 72.122(l) 

are met by the design of the Rancho Seco ISFSI.  

ISG-3 provides the staff position on post-accident recovery involving spent fuel storage 

activities. The position states that 10 CFR 72.122(l) applies to normal and off-normal design 

conditions and not to accidents. The Rancho Seco ISFSI design does not provide for
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alternative storage of the stored fuel at the ISFSI site after the spent fuel pool is 
decommissioned. However, one spare HSM is available for relocating a DSC, if an HSM is 
determined to be functionally degraded. In the event of an accident, post-accident recovery 
actions will be implemented by SMUD, as necessary, to place the spent fuel in a safe 
configuration in accordance with emergency procedures.  

Based on the general design criteria information presented in the Rancho Seco ISFSI SAR, the 
NRC staff concluded that the Rancho Seco ISFSI complies with the design criteria 
requirements of 10 CFR 72.122 (a), (b)(1), (b)(2), and (b)(3), (c), (f), (h), and (I). The Rancho 
Seco ISFSI meets the guidance of ISG-2 for fuel retrievability.  

4.4 Design Criteria for Other SSCs 

4.4.1 General 

NRC regulations defining the design criteria requirements for other SSCs not important-to
safety are given in 10 CFR Part 72.24. The Rancho Seco ISFSI SAR identifies seven items 
which are a part of the overall Rancho Seco-specific design necessary for handling operations, 
but are not considered important-to-safety. According to the SAR, these items do not form a 
primary or secondary confinement boundary, prevent or control criticality, or prevent radioactive 
releases; however, they do serve necessary functions for the operations of the ISFSI. The 
items identified are: 

(1) ISFSI Basemat and Approach Slabs (used to support the HSM and transport trailer with 
the MP187 Transfer Cask) 

'(2) Transport Trailer/Skid (used to transport the MP187 Transfer Cask) 

(3) Ram Assembly (used to insert/extract the DSC into the HSM at the ISFSI site) 

(4) Dry Film Lubricant (used to facilitate insertion/extraction of the DSC on the support rails in 
the HSM) 

(5) Vacuum Drying Equipment (used to evacuate the DSC cavity, prior to backfilling with 
Helium) 

(6) Automatic Welding System (used for field welding of the shield lid and the structural lid of 
the DSC) 

(7) HSM Temperature Monitoring (used to satisfy the 10 CFR 72.122(h)(4) requirement that 
confinement barriers and systems have the capability for continuous monitoring).
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4.4.2 ISFSI Basemat and Approach Slabs 

The ISFSI Basemat is designed to support the two rows of 11 HSMs and shield walls. The slab 
is reinforced concrete approximately two feet thick and is designed to applicable commercial 
grade codes and standards. The transportation route or approach slabs are also designed to 
applicable commercial codes to properly support the cask transporter and both items are non
safety related. Based on the accident scenarios involving horizontal and vertical drops of the 
loaded DSC/cask up to 80 inches, the staff found that the basemat and approach slabs are not 
important-to-safety and the commercial grade design criteria are satisfactory.  

4.4.3 Transport Trailer/Skid 

SMUD did not provide drawings or calculations for any of the following equipment necessary for 
transfer operations: a tractor (prime mover), transfer trailer (130 ton payload), MP1 87 Transfer 
Cask positioning skid, MP187 Transfer Cask support skid, hydraulic ram and grapple, cask 
restraints, or optical alignment systems. SMUD did provide general design criteria and/or 
performance specifications by referencing Section 4.7.3 of the SAR for the Standardized 
NUHOMS. The staff notes.that none of this equipment is important-to-safety, therefore the 
SER review consisted of comparing design parameters of the equipment with the actual 
conditions which will exist at the Rancho Secm site. The staff found that the design criteria for 
the transfer components are satisfactory based on this comparison.  

4.4.4 Ram Assembly 

The ram assembly is a hydraulic cylinder which extends from the back of the MP187 Transfer 
Cask through the length of the cask. A grappling apparatus, which engages the grapple ring on 
the DSC, attaches to the front of the ram. The hydraulic cylihder actuates the arms which 
engage the grapple ring. The DSC may be pushed out of the cask into the HSM or pulled back 
into the cask from the HSM for retrieval purposes. The staff noted that the ram assembly is not 
important-to-safety, and the review consisted of comparing design specifications of the ram 
assembly to the force and stroke necessary to slide the DSC into or out of the cask and found 
them to be satisfactory.  
4.4.5 Dry Film Lubricant 

The surface of the support rails in the HSM, which are in contact with the DSC, are to be coated 
with a dry film lubricant. The purpose of the lubricant is to reduce the coefficient of friction and 
thereby reduce the possibility of galling of the DSC on the support rails. The force of 60,000 lbs 
specified for the hydraulic ram for normal operation is larger than the required force if the dry 
film lubricant is effective. The maximum design force possible for the ram is 80,000 lbs for off
normal events. This load would correspond to no reduction in coefficient of friction as well as a 
misalignment of the DSC with respect to the access hole in the HSM. In either normal or off-
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normal conditions the dry-film lubricant is not important-to-safety. The criteria for the lubricant 
is satisfactory when compared to the anticipated force required by the hydraulic ram.  

4.4.6 Vacuum Drying Equipment 

Table 3-5 of Volume I of the SAR and Technical Specification (TS) 3.1.1 specify that the 
vacuum drying system shall have the capability of reducing the pressure inside the DSC to _< 3 
torr and the time at pressure shall be 30 minutes following the stepped evacuation. This results 
in an oxidizing gas inventory of less than 0.25 % volume. Based on PNL-6365 (Reference 12), 
this level of oxidizing gas does not provide a long-term cladding degradation mechanism for the 
spent fuel. Consistent with TS 3.1.1, the procedures include an initial flush of the evacuated 
cask with helium, and following a second evacuation, a second backfill with helium to provide 
assurance that the oxygen is removed (References 9 and 11).  

4.4.7 Automatic Welding System 

SMUD did not submit information to describe the automatic welding system that they intend to 
use for closing the top two cover plates for the DSC. However, there are two tests which must 
be applied to the welds prior to placing the DSC in an HSM for storage. The primary seal weld 
of the inner cover plate is to be helium leak checked to confirm a rate lower than 10-5 std-cc/sec 
with a DSC cavity internal pressure of 10 psig, per Table 3.5 of Volume I of the Rancho Seco 
ISFSI SAR. This test is required by TS 3.1.2. The second test, per Section 10.3.5 of Volume I 
of the Rancho Seco ISFSI SAR, is the dye penetrant test of the closure weIds. This test is to be 
applied to the root and cover passes of all seal welds for the inside and outside cover plates in 
accordance with the ASME B&PV Code Section III, Subsection NB-5350. Thus, due to the 
testing that will be required to demonstrate the acceptability of the welds, the NRC staff 
concluded that the automatic welding system requirements will be dictated by the inspection 
tests, and that more specific information on the welding system is not required.  

4.4.8 HSM Temperature Monitoring System 

SMUD has committed to provide a program for monitoring the thermal performance of each 

HSM, which will be incorporated as a requirement in TS 5.5.3. The purpose of this system is to 
identify and allow for the correction of off-normal thermal conditions that could lead to 
exceeding the concrete or fuel clad temperature criteria. Section 5.4.1 of Volume II of the 
Rancho Seco ISFSI SAR indicates that thermocouples with be installed in a thermowell of each 
HSM roof. The basis for the internal concrete temperature limits of the HSM roof is Figure 8.2

16 of the SAR for the Standardized NUHOMS Revision 4A. The monitoring program involves 
two parameters: (1) an HSM roof temperature rise of more than 80°F in a 24 hour period, and 

(2) an HSM roof temperature of more than 225°F.
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4.5 Evaluation Findings 

The staff made the following findings regarding the SSCs and design criteria for the ISFSI: 

F4.1 The Rancho Seco ISFSI SAR and docketed materials adequately identify and 
characterize the spent fuel to be stored at the site and the stored materials are in 
conformance with the requirements given in 10 CFR 72.2 (a)(1) and (a)(2), and 10 
CFR 72.6 (b). The form of the spent fuel is acceptable because the fuel is solid fuel 
and not in liquid form and meets the requirements given in 10 CFR 72.120 (b).  

F4.2 The Rancho Seco ISFSI SAR and docketed materials confirm that no high-level 
radioactive waste is to be stored at the Rancho Seco ISFSI.  

F4.3 The SSCs have been classified according to their function as important-to-safety or 
not important-to-safety and meet the requirements given in 10 CFR 72.3, 10 CFR 
72.24 (n), and 10 CFR 72.144 (a) and (c).  

F4.4 The Rancho Seco ISFSI SAR and the docketed materials relating to the design bases 
and criteria meet the general requirements as given in 10 CFR 72.24 (c)(1), (c)(2), 
and (c)(4); 10 CFR 72.106 (a) and (c); 10 CFR 72.120 (a) and (b); 10 CFR 72.122 (a), 
(b), (c), (d), (e), (f), (g), (h), (i), (j), (k), and (I); 10 CFR 72.144; and 10 CFR 72.182 (a), 
and (b).  

F4.5 The Rancho Seco ISFSI SAR and the docketed materials relating to the design bases 
and criteria for structures categorized as important-to-safety meet the requirements 
given in 10 CFR 72.24'(c)(1), (c)(2), and (c)(3); 10 CFR 72.102 (a), (b); (c), (d), (e), 
and (f); 10 CFR 72.120 (a), and (b); and 10 CFR 72.122 (a), (b)((1), (b)(2), and (b)(3), 
(c), (d), (f), (g), (h), (i), (j), and (k). The Rancho Seco ISFSI SAR meets the guidance 
given in Regulatory Guides 1.76, and NUREG-0800 for tornado and tornado missile 
protection. The Rancho Seco ISFSI SAR meets the Regulatory Guides 1.60, and 1.61 
for seismic events. Buckling and instability of the internal DSC components meet the 
guidance of the ASME B&PV Code, Section III.  

F4.6 The Rancho Seco ISFSI SAR and the docketed materials relating to the design bases 
and criteria for thermal considerations meet the regulatory requirements as given in 10 
CFR 72.122 (a), (b)(2), and (b)(3), (c), (d), (f), (g), (h), and (i); and 10 CFR 72.128 
(a)(4).  

F4.7 The Rancho Seco ISFSI SAR and the docketed materials relating to the design bases 
and criteria for shielding, confinement, radiation protection, and ALARA considerations 
meet the regulatory requirements as given in 10 CFR 72.24 (c)(1), (c)(2), and (c)(4);

4-20

SSC and Design Criteria Evaluation Chapter 4



Chapter 4

10 CFR 72.104 (a), (b), and (c); 10 CFR 72.106 (a), (b) and (c); 10 CFR 72.122 (a), 
(b), (c), (d), (e), (f), (g), (h), and (i); 10 CFR 72.126 (a), (b), (c), and (d); and 10 CFR 
72.128 (a) and (b). The Rancho Seco ISFSI SAR meets the guidance given in the 
Interim Staff Guidance No. 4 and No. 5 regarding cask closure weld inspections and 
dose limits, respectively.  

F4.8 The Rancho Seco ISFSI SAR and the docketed materials relating to the design bases 
and criteria for criticality safety meet the regulatory requirements as given in 10 CFR 
72.124 (a) and (c).  

F4.9 The Rancho Seco ISFSI SAR and the docketed materials relating to the design criteria 
for decommissioning of the facility comply with the regulatory requirements given in 10 
CFR 72.130.  

F4.10 The Rancho Seco ISFSI SAR and the docketed materials relating to the design bases 
and criteria for retrieval capability meet the regulatory requirements as given in 10 
CFR 72.122 (a), (b)(1), (b)(2), and (b)(3), (c), (f), (h) and (I). The Rancho Seco ISFSI 
SAR meets the Interim Staff Guidance No. 2 for fuel retrievability.  

F4.1 1 The Rancho Seco ISFSI SAR and the docketed materials relating to the design bases 
and criteria for other SSCs not important-to-safety but subject to NRC approval meet 
the general regulatory requirements as given in 10 CFR 72.24 (a), (b), (c), (d), (e), (f), 
(g), (h), (I) and the appropriate requirements as given in Subparts E and F of 10 CFR 
72.  
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5 INSTALLATION AND STRUCTURAL EVALUATION 

5.1 Evaluation Criteria 

The objective of the installation design review was to ensure compliance with required site 
features and to support other evaluation areas. The objective of the structural evaluation 
review was to ensure the structural integrity of SSCs with emphasis on SSCs important-to
safety. These SSCs may provide confinement, subcriticality, radiation shielding, and 
retrievability of the stored materials, and must be appropriately maintained under all credible 
loads for normal, off-normal, and design basis accident conditions.  

Confinement systems, reinforced concrete structures, and other SSCs, which are important-to
safety or subject to NRC approval, must have sufficient structural capability to withstand the 
worst case loads under accident and natural phenomena events. The evaluation includes 
verification that the Rancho Seco ISFSI SAR has: (1) adequate description of the structures 
important-to-safety, (2) acceptable design criteria, (3) appropriate sources of data for material 
properties, and (4) acceptable analyses, which show compliance with acceptable design codes 
for normal, off-normal, and accident load conditions. The evaluation should show that the 
design of the SSCs precludes: 

"* Unacceptable risk of criticality 
"* Unacceptable release of radioactive materials 
"* Unacceptable radiation levels 
* Impairment of ready retrievability of stored materials 

5.2 Confinement Structures, Systems, and Components 

Section 4.2.5.2 of Volume I of the Rancho Seco ISFSI SAR lists three SSCs as confinement 
vessels: FO-DSC, FC-DSC, and FF-DSC. Section 4.2 of Volume I of the Rancho Seco ISFSI 
SAR identifies the primary functions of the confinement SSCs and also lists the Failed Fuel Can 
as a containment boundary for the fuel pellets/shards of the failed fuel assemblies. However, 
since the Failed Fuel Can has wire mesh to permit vacuum processing, the primary function can 
only be to provide fixed physical location for the failed fuel and confinement for particulates too 
large to pass through the mesh. The following sections show the steps which were used in the 
evaluation of structural integrity of these SSCs. Regulatory requirements for the description of 
confinement structures are given in 10 CFR 72.24, 72.82, and 72.106. Regulatory 
requirements for design criteria are given in 10 CFR 72.24, 72.40, 72.120, 72.122, and 72.128.  
Chapter 4 of this SER provides an evaluation of the design criteria for structural as well as other 
considerations. Acceptable criteria for materials used in all structural components and systems 
are given in 10 CFR 72.24. Requirements for acceptable structural analysis are given in 
10 CFR 72.24 and 72.122.
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5.2.1 Fuel Only DSC and Fuel with Control Components DSC 

5.2.1.1 Description 

The main structural shell components of all versions of the DSC consist of the following 
stainless steel items: a 1.6 cm (5/8 in.) thick shell, a thick outer bottom cover, a thick outer top 
cover plate, and thin inner top and bottom plates. The FO-DSC and FC-DSC have a total of 
twenty-six 3.2 cm (1.25 in.) thick spacer discs made from SA-537 ferritic steel. The FO- and 
FC-DSC have four 7.6 cm (3 in.) diameter spacer sleeves which maintain disc separation and* 
which are pretensioned by four 5 cm (2 in.) diameter support rods. Carbon steel DSC 
components are coated with an electroless nickel for corrosion protection prior to use. The FO
DSC and FC-DSCs have twenty-four square fuel guide sleeves to which neutron absorber 
sheets are attached. In addition to the above structural items, there are two shield plugs, and 
numerous small items associated with a grapple, vent and siphon system, and lifting lugs. For 
the FO-DSC the shield plug material is A-36 carbon steel. For the FC-DSC there is a fabricated 
top shield plug, consisting of ferritic steel and lead located below the top inner stainless steel 
cover plate. The shield plug has a siphon and vent block which provides two penetrations to 
allow vacuum drying and helium backfilling of the internal cavity. The inner top and bottom 
cover plates are seal welded to the DSC shell. The siphon and vent block penetration in the 
shield plug is seal welded to both the inner top cover plate and the DSC shell. The outer top 
structural plate is welded to the shell and is sufficiently dimensioned to provide structural 
integrity to the FO-DSC and FC-DSC for all normal as well as accident load conditions.  

The DSCs are designed to be handled by equ!pment associated with the Rancho Seco ISFSI 
system. The DSC fits inside the MP187 Transfer Cask for loading of spent fuel in the spent fuel 
pool or for use in transfer operations to the ISFSI basemat. The DSC also fits inside the HSM 
for normal storage operations. For off-site transport operations, the DSC may be placed inside 
an MP1 87 Transfer Cask, which may be configured to the requirements of 10 CFR Part 71.  

Fabrication and Construction 

The FO-DSC and the FC-DSC shells are designed and fabricated as pressure vessels in 
accordance with the ASME B&PV Code Division 1, Section III, Subsection NB-1992 (Reference 
1). With some exceptions, fabrication, inspection and testing are done in accordance with 
Subsections NB-4000,, NB-5000, and NB-6000. The exceptions primarily relate to the design, 
testing, and inspection of the seal and structural welds at the top of the DSC. As discussed in 
detail in Section 4.3.4 of this SER, the NRC staff has issued ISG-4, which provides guidance for 
the inspection of non-code weld joints used in the design of double-seal welded spent fuel 
storage casks. The DSC internals are designed and fabricated in accordance with the ASME 
B&PV Code Division 1, Section III, Subsections NF-1992 and NG-1992 (Reference 2).
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5.2.1.2 Design Criteria 

The FO-DSC and FC-DSC are designed in conformance with the ASME B&PV Code, Section 

III, Subsections NB, NF, and NG, and ISG-4. The design parameters were derived, in part, 

from the requirements to protect the spent fuel from degradation during the storage period.  

Tables 3-1 and 3-2 of Volume I of the Rancho Seco ISFSI SAR describe the physical, thermal, 

and radiological characteristics of the fuel and other materials to be stored. These are 

evaluated in Section 4.1.1 of this SER. Table 3-3 of Volume I of the Rancho Seco ISFSI SAR 

describes the ASME B&PV Code loads for the DSC. The design criteria for environmental 

conditions and natural phenomena are given in Section 3.2 of Volume I of the Rancho Seco 

ISFSI SAR. Design criteria for normal, off-normal, and accident conditions are described in 

Sections 3.2 and 4.2 and Chapter 8 of Volume I of the Rancho Seco ISFSI SAR. These criteria 

were evaluated in Section 4.3.1 and 4.3.2.2 of this SER and were found to be acceptable by the 

staff.  

Structural Acceptance Testing 

The basis for structural acceptance testing is the design code for the confinement vessel. The 

NRC has accepted the use of the ASME B&PV Code, Section III, which is the design code of 

the DSCs. The shell weld design and non-destructive weld inspection are in accordance with 

ISG-4, as well as the ASME B&PV Code, Section III, Subsections NB-3000 and NB-5000, 

respectively. This includes PT of the inner top cover plate, and multiple-level PT testing of the 

outer top and outer bottom cover plates and inner bottom cover plate. For the longitudinal 

and/or circumferential full penetration butt welds, 100% radiographic inspection per ASME 

B&PV Code NB-5000 is required. For the DSC basket internals, the B&PV Code, Subsections 
NG and NF are used.  

Structural Pressure Tests and Leak Tests 

During fabrication, the DSC shell and inner bottom cover plate are subjected to pressurization 

and leak testing. This is accomplished by placing a seal plate on the opening of the DSC shell 

and pulling a full vacuum, thus loading the shell with an axial compression load and 14.7 psi 

external pressure. Secondly, helium is backfilled into the cavity. to an internal pressure of 12.0 

psi to check for leaks.  

The DSC top shield plug and shell are hydrostatically tested and then leak tested according to 

the following procedure: after the fuel is loaded, the top shield plug and inner top cover plate 

are installed and the inner top cover plate is welded to the DSC shell. With a strongback 

installed to support the inner top cover plate, an internal pressure of 20 psi is applied to purge 

the water from the cavity. The cavity is then vacuum dried to a level of _ 3 Torr for 30 minutes 

and backfilled with helium at 12 psi. The shield plug weld is helium leak tested with an 

acceptance leak rate of lx1 Q5scc/sec at an internal pressure greater than or equal to 10 psig 

(Table 3-5 of Volume I of the Rancho Seco ISFSI SAR). The helium leak testing is in
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accordance with ANSI N14.5, the American National Standard for Radioactive Materials 

Leakage Testing for Packages for Shipment (Reference 3).  

5.2.1.3 Material Properties 

The materials of construction for the FO-DSC and FC-DSC shell are given in Table 8.1-3 of the 

Standardized NUHOMS SAR, Revision 4A. The materials for the basket are given in Tables 7 

and 8 of TNW calculation package 2069.0201, Revision 3 (Reference 4). The vessel materials 

testing and properties conform with the ASME B&PV Code, Section III, Subsections NB-2000, 

NF-2000, and NG-2000. These sources are acceptable standards and are in compliance with 

the quality requirements of 10 CFR 72.24 (c)(3).  

Evaluation of Ferritic Steel Against Brittle Fracture 

The shell and top and bottom outer structural plate, as well as the shield plug support ring, and 

internal lifting lugs, are all fabricated from austenitic stainless steel and are, therefore, not 

subject to brittle fracture behavior. The basket internal components are all fabricated from 

ferritic carbon steel and are greater than 5/8-inch thick. Because the internal components are 

greater than 5/8-inch thick, the ASME B&PV Code, Section III, NG-2311 and NF-2311 requires 

them to meet impact testing requirements. Thus, the ferritic materials must be qualified to 

ASME B&PV Code fracture toughness requirements to a low temperature of -20 0 F.  

5.2.1.4 Structural Analysis 

The FO-DSC and FC-DSC were evaluated for structural integrity. The evaluation included the 

analytical evidence to support the design. The staff based the acceptance on compliance with 

the ASME B&PV Code Section III, which outlines various load conditions and load combinations 

in Subsections NB-3112, NF-3112, NG-3112, and NCA-2142.1. ISG-2 and ISG-4 are also used 

for fuel retrievability and DSC closure weld inspections for those areas where the ASME Code 

was not used by the applicant. Table 3-6 of Volume I of the Rancho Seco ISFSI SAR outlines 

the load combinations according to the ASME B&PV Code Service Levels A, B, C, and D.  

Table 3-7 of Volume I of the Rancho Seco ISFSI SAR presents pertinent ASME Code criteria 

for stress allowables. The following is an overview of the analyses.  

Normal Load Conditions 

The dry shielded canisters were analyzed for: (1) dead weight loads, (2) design basis operating 

temperature loads, (3) internal pressure loads, and (4) normal handling loads. Tables 8-4 and 

8-5 of Volume I of the Rancho Seco ISFSI SAR summarize the stress analysis results for 

normal operating conditions for the FO-DSC and the FC-DSC, respectively. The summary 

tables show stresses for each DSC component for each load condition analyzed by TNW. The 

stresses were verified by the NRC staff. Each stress intensity value was compared to the 

allowable stress for the particular material at the stated temperature as defined by the ASME
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B&PV Code for Service Level A and B conditions. Stresses were combined with respect to 

specific component location. As may be seen from the Tables 8-15 and 8-18 of Volume I of the 

Rancho Seco ISFSI SAR, all calculated stresses are below allowable levels.  

Off-Normal Load Conditions 

Off-normal load conditions are primarily variations of the off-normal handling condition 

described in Section 8.1.1.5.of Volume I of the Rancho Seco ISFSI SAR. Off-normal internal 

pressure of 10 psig and off-normal temperatures are coupled with the off-normal hydraulic ram 

load of 80,000 Ibs, as given in Table 3-3 of Volume I of the Rancho Seco ISFSI SAR. Table 8-4 

and 8-5 of Volume I of the Rancho Seco ISFSI SAR summarizes the stress analysis results for 

the off-normal handling conditions. The summary Tables 8-15 and 8-18 of Volume I of the 

Rancho Seco ISFSI show that the stresses for each DSC component are below the Code 

allowables for Service Level B conditions.  

Accident Load Conditions 

In Table 3-6 of Volume I of the Rancho Seco ISFSI SAR, the applicant identified six Level C 

accident conditions and four Level D accidents which apply specifically to the FO-DSC and FC

DSC. The cases involve horizontal and vertical drop, seismic, flood, tornados, accident 

pressurization, extreme temperature cases, and blockage of air flow. For all DSC components, 

i.e., the basket shell, bottom plate, top structural plate, top plate weld, inner top cover plate 

weld, and the basket internals, the horizontal and the vertical drop conditions are limiting. The 

accident condition internal pressure is 50.0 psig. The accident pressure case also produces 

significant stresses, however, not as high as the drop cases. Stress levels for the accident 

cases may been seen in Tables 8-9 and 8-10 of Volume I of the Rancho Seco ISFSI SAR. The 

summary Tables 8-18 and 8-19 of Volume I of the Rancho Seco ISFSI SAR for load 

combinations show that the stresses for all components are below the Service Level C 

allowables for the FO-DSC and FC-DSC, respectively. Summary Tables 8-17 and 8-20 of 

Volume I of the Rancho Seco ISFSI SAR show that the stresses for all components are below 

the Service Level D allowables for the FO-DSC and FC-DSC, respectively.  

FO-DSC and FC-DSC Drop Accidents 

Because the cask drop accidents postulated in the Rancho Seco ISFSI SAR cause the highest 

stresses in both the DSC and the MP187 Transfer Cask, it is appropriate to discuss the basis 

for selecting some of the parameters and assumptions for this case. All drop situations that 

were postulated in the Rancho Seco ISFSI SAR involve dropping the MP187 Transfer Cask, 

with the DSC inside, at a maximum height of 203 cm (80 in.). The NRC staff considers these 

assumptions reasonable, because the loaded DSC will always be in the MP187 Transfer Cask 

or inside the HSM whenever it is outside of the fuel storage building. The centerline of the HSM 

is located at 259 cm (102 in.) above the base pad; and therefore, the maximum drop height 

would be about 173 cm (68 in.) for the DSC, should it fall off of the transport trailer during
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loading or during transport between the fuel storage building and the ISFSI site. Thus, the 203 

cm (80 in.) drop is a conservative height for use in the analysis of the DSC response to drop 

conditions.  

The FO-DSC and the FC-DSC shells have been analyzed for 75 g equivalent static horizontal 

drops, and the internals have been evaluated for 75 g at 00, 18.50, and 450 azimuth 

orientations representing the conservative case of landing on a single canister rail. For the 

horizontal case, the shell rests either on two 3" wide rails in the HSM or on two 4" wide rails 

located in the MP187 Transfer Cask. In both cases, the rails are positioned at +/- 300 from the' 

bottom centerline. For the drop case, the DSC was conservatively assumed to drop on a single 

support rail only. Internal end components and the basket assembly bear against the DSC 

shell. These parameters define the load path for the internal loads and external reactions.  

For the vertical drop, the FO-DSC and FC-DSC shells have been analyzed for 75 g equivalent 

static top-end or bottom-end drops. For the bottom-end drop orientation, the top cover plate will 

bear against the top shield plug and loads are transferred into the shell through the support 

ring, which is welded to the shell. The weight of the fuel and basket are assumed to be 

uniformly distributed to the bottom shield plug. For the top-end drop orientation, the bottom 

cover plate bears against the bottom shield plug, which transmits the entire load of the bottom 

end components to the shell. The weight of the fuel and the basket assembly is assumed to be 

distributed uniformly on the inner top shield plug and from that component to the outer top 

cover plate. See Tables 8-17 and 8-20 of Volume I of the Rancho Seco ISFSI SAR for the 

results, which are below the ASME B&PV Code allowables.  

An elastic-plastic analysis of the spacer disc for three side drop orientations has been 

performed to account for local yielding of the spacer disc. A 5% tangent modulus was used to 

model the elastic-plastic behavior of the spacer discs. Buckling of the spacer discs was also 

considered and the factor of safety against buckling was determined to be 1.87, higher than the 

ASME B&PV Code requirement of 1.5. Because the support rods are pretensioned with 100 

kips, they are not subject to buckling. The support rod end sleeves were tested for buckling 

and were found not to buckle-for the 75 g end drop case (Reference 4).  

The guide sleeves for the FO-DSC and the FC-DSC are designed for 75 g end and side drop 

accidents. The 75 g side drop is bounded by the 95 g side drop used in the 10 CFR Part 71 

application. The top end drop will result in larger stresses than the bottom end drop, because 

the guide sleeve span is longer at the top of the basket than at the bottom of the basket.  

Theoretical elastic buckling stresses of simply supported rectangular panels established that 

the panel will not buckle for the postulated 75 g vertical end load (Reference 5).
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Earthquake 

The FO-DSC and FC-DSC could be subjected to a seismic peak horizontal load of 0.25 g (or 
0.37 g for the resultant of both horizontal directions) and a peak vertical load of 0.17 g at the 
Rancho Seco site. For the purposes of evaluating the tendency of the DSC to overturn while 
supported by the HSM rails, the applicant determined that the DSC will not lift up from one rail 
for the peak seismic accelerations cited.  

The lowest natural frequencies of the loaded HSM in the lateral direction are fn =38.1 Hz and fn= 
17.4 Hz for the HSM and DSC respectively. Using the guidance in Regulatory Guide 1.60, the 
dynamic amplification factor is 1.47 for the vertical direction of the DSC, so that the equivalent 
static loads are 0.37 g horizontal and 0.25 g vertical, respectively. For the DSC shell stress 
analysis, the applicant used more conservative values for the seismic event, namely 3.0 g 
horizontal and 1.0 g vertical (Reference 6). Seismic stresses were combined with normal 
internal pressure and temperature loads for the horizontal orientation, and with normal 
temperature and hydrostatic testing in the vertical orientation for Service Level C conditions.  
The resulting shell stresses for the FO-DSC and the FC-DSC are given in Tables 8-16 and 8-19 
of Volume I of the Rancho Seco ISFSI SAR, respectively. All stresses are below the Code 
allowables.  

Structural Analysis Methods for Confinement Structures 

Chapter 4 of Volume I of the Rancho Seco ISFSI SAR presents discussions of the various 
normal operational conditions, which are analyzed in detail in the calculational packages.  
Chapter 8 of Volume I of the Rancho Seco ISFSI SAR presents discussion of the various 
accidents, which are then analyzed in detail in the calculation packages to show that the 
requirements of 10 CFR 72.24 (d)(1) and (d)(2) and 10 CFR 72.122 (I) are satisfied. The staff 
reviewed the structural analyses presented in the docketed materials and found that they are 
conservative, and the staff confirmed that the FO-DSC and FC-DSC maintain the confinement 
barrier in all normal, off-normal, and accident design conditions.  

5.2.2 Failed Fuel DSC 

5.2.2.1 Description 

The main structural shell components of the FF-DSC consist of the following stainless steel 
items: a 1.6 cm (5/8 in.) thick shell, a thick outer bottom cover, a thick outer top cover plate, a 
thin inner top plate and a thin inner bottom plate. The FF-DSC has fifteen 5 cm (2-in.) thick 
spacer discs. The FF-DSC spacer discs are welded to four 10.2 cm x 30.5 cm (4 in. x 12 in.) 
support plates to maintain the geometry. Thirteen failed fuel assembly cans are incorporated in 
the internal basket of the FF-DSC. The construction details of the Failed Fuel Cans are 
described in Section 5.4.2.1 of this SER. In addition to the above structural items, there are two 
shield plugs, and numerous small items associated with a grapple, vent and siphon system, and
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lifting lugs. There is a fabricated top shield plug, consisting of ferritic steel and lead located 
below the inner top cover plate. The shield plug has a siphon and vent block which provides 
two penetrations to allow vacuum drying and helium backfilling of the internal cavity. The inner 
top and bottom cover plates are seal welded to the DSC shell. The siphon and vent block 
penetration in the shield plug is seal welded to both the inner top cover plate and the DSC shell.  
The outer top structural plate is welded to the shell and is sufficiently dimensioned to provide 
structural integrity to the FF-DSC for all normal as well as accident load conditions.  

Fabrication and Construction 

The FF-DSC shell is designed and fabricated as a pressure vessel in accordance with the 
ASME B&PV Code Division 1, Section III, Subsection NB-1992. With some exceptions, 
fabrication, inspection, and testing are done in accordance with Subsections NB-4000, NB
5000, and NB-6000. The exceptions primarily relate to the design, testing, and inspection of 
the seal and structural welds at the top of the DSC. As discussed in detail in Section 4.3.4 of 
this SER, the NRC staff has issued ISG-4, which provides guidance for the inspection. of non
code weld joints used in the design of double-seal welded spent fuel storage casks. The DSC 
internals are designed and fabricated in accordance with the ASME B&PV Code Division 1, 
Section Itl, Subsections NF-1992 and NG-1992.  

5.2.2.2 Design Criteria 

The FF-DSC is designed in conformance with the ASME B&PV Code, Section III, Subsections 
NB, NF, and NG, and the ISG-4. The design parameters were derived, in part, from the 
requirements to protect the spent fuel from degradation during the storage period. Tables 3-1 
and 3-2 of Volume I of the Rancho Seco ISFSI SAR describe the physical, thermal, and.  
radiological characteristics of the fuel and other-materials to be stored. These are evaluated in 
Section 4.1.1 of this SER. Table 3-3 of Volume I of the Rancho Seco ISFSI SAR describes the 
ASME B&PV Code loads for the DSC. The design criteria for environmental conditions and 
natural phenomena are given in Section 3.2 of Volume I of the Rancho Seco ISFSI SAR.  
Design criteria for normal, off-normal, and accident conditions are described in Sections 3.2 
and 4.2 and Chapter 8 of Volume I of the Rancho Seco ISFSI SAR. These criteria were 
evaluated in Section 4.3.1 and 4.3.2.2 of this SER and were found to be acceptable by the staff.  

Structural Acceptance Testing 

The basis for structural acceptance testing is the design code for the confinement vessel. The 
NRC has accepted the use of the ASME B&PV Code, Section III, which is the design code of 
the DSCs. The shell weld design and non-destructive weld inspection are in accordance with 
ISG-4 as well as the ASME B&PV Code, Section III, Subsection NB-3000 and NB-5000, 
respectively. This includes PT of the inner top cover plate, and multiple-level PT testing of the 
outer top and outer bottom cover plates and inner bottom cover plate. For the longitudinal 
and/or circumferential full penetration butt welds, 100% radiographic inspection per ASME
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B&PV Code NB-5000 is required. For the DSC basket internals, the B&PV Code, Subsections 
NG and NF are used.  

Structural Pressure Tests and Leak Tests 

During fabrication, the DSC shell and inner bottom cover plate are subjected to pressurization 
and leak testing. This is accomplished by placing a seal plate on the opening of the DSC shell 
and pulling a full vacuum, thus loading the shell with an axial compression load and 14.7 psi 
external pressure. Secondly, helium is backfilled into the cavity to an internal pressure of 12.0 
psi to check for leaks.  

The DSC top shield plug and shell are hydrostatically tested and then leak tested according to 
the following procedure: after the fuel is loaded, the top shield plug and inner top cover plate 
are installed and the inner top cover plate is welded to the DSC shell. With a strongback 
installed to support the inner top cover plate, an internal pressure of 20 psi is applied to purge.  
the water from the cavity. The cavity is then vacuum dried to a level of _<3 Torr for 30 minutes 
and backfilled with helium at 12 psi. The shield plug weld is helium leak tested with an 
acceptance leak rate of 1x10- scc/sec at an internal pressure greater than or equal to 10 psig 
(Table 3-5 of Volume I of the Rancho Seco ISFSI SAR). The helium leak testing is in 
accordance with ANSI N14.5.  

5.2.2.3 Material Properties 

The materials of construction for the FF-DSC are given in Table 8.1-3 of the Standardized 
NUHOMS Revision 4A SAR. The material properties of the basket internals are given in Tables 
2-2 and 2-3 of TNW calculation package 2069.0205, Rev. 3 (Reference 7). The vessel 
materials testing and properties conform with the ASME B&PV Code, Section III, Subsections 
NB-2000, NF-2000, and NG-2000. These sources are acceptable standards and are in 
compliance with the quality requirements of 10 CFR 72.24 (c)(3).  

Evaluation of Ferritic Steel Against Brittle Fracture 

The shell and top and bottom outer structural plate, as well as the shield plug support ring, and 
internal lifting lugs, are all fabricated from austenitic stainless steel and are, therefore, not 
subject to brittle fracture behavior. The basket internal components are all fabricated from 
ferritic carbon steel and are greater than 5/8-inch thick. Because the internal components are 
greater than 5/8-inch thick, the ASME B&PV Code, Section III, NG-2311 and NF-2311 requires 
them to meet impact testing requirements. Thus, the ferritic materials must be qualified to 
ASME B&PV Code fracture toughness requirements to a low temperature of -200 F.
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5.2.2.4 Structural Analysis 

The FF-DSC was evaluated for structural integrity. The evaluation included the analytical 

evidence to support the design. The staff based the acceptance on compliance with the ASME 

B&PV Code Section III, which outlines various load conditions and load combinations in 

Subsections NB-3112, NF-3112, NG-3112, and NCA-2142.1. ISG-2 and ISG-4 are also used 

for fuel retrievability and DSC closure weld inspections for those areas where the ASME Code 

was not used by the applicant. Table 3-6 of Volume I of the Rancho Seco ISFSI SAR outlines 

the load combinations according to the ASME B&PV Code Service Levels A, B, C, and D.  

Table 3-7 of Volume I of the Rancho Seco ISFSI SAR presents pertinent ASME Code criteria 

for stress allowables. The following is an overview of the analyses.  

Normal Load Conditions 

The dry shielded canisters were analyzed for: (1) dead weight loads, (2) design basis operating 

temperature loads, (3) internal pressure loads and (4) normal handling loads. Table 8-6 of 
Volume I of the Rancho Seco ISFSI SAR summarize the stress analysis results for normal 

operating conditions for the FF-DSC. The summary table shows stresses for each DSC 

component for each load condition analyzed by TNW. The stresses were verified by the NRC 

staff. Each stress intensity value was compared to the allowable stress for the particular 

material at the stated temperature as defined by the ASME B&PV Code for Service Level A and 

B conditions. Stresses were combined with respect to specific component location. As may be 

seen from the Table 8-21 of Volume I of the Rancho Seco ISFSI SAR, all calculated stresses 

are below allowable levels.  

Off-Normal Load Conditions 

Off-normal load conditions are primarily variations of the off-normal handling condition 

described in Section 8.1.1.5 of Volume I of the Rancho Seco ISFSI SAR. Off-normal internal 

pressure of 10 psig and off-normal temperatures are coupled with the off-normal hydraulic ram 

load of 80,000 Ibs, as given in Table 3-3 of Volume I of the Rancho Seco ISFSI SAR. Table 8-6 

of Volume I of the Rancho Seco ISFSI SAR summarizes the stress analysis results for the off

normal handling conditions. The summary Table 8-21 of Volume I of the Rancho Seco ISFSI 

SAR shows that the stresses for each DSC component are below the Code allowables for 

Service Level B conditions.  

Accident Load Conditions 

In Table 3-6 of Volume I of the Rancho Seco ISFSI SAR, the applicant identified six Service 

Level C accident conditions and four Service Level D accidents which apply specifically to the 

FF-DSC. The cases involve horizontal and vertical drop, seismic, flood, tornados, accident 

pressurization, extreme temperature cases, and blockage of air flow. For all DSC components,
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i.e., the basket shell, bottom plate, top structural plate, top plate weld, inner top cover plate 

weld, and the basket internals, the horizontal and the vertical drop conditions are limiting. The 
accident condition internal pressure is 50.0 psig. The accident pressure case also produces 
significant stresses, however, not as high as the drop cases. Summary Tables 8-22 and 8-23 

of Volume I of the Rancho Seco ISFSI SAR show that the stresses for all components are 
below the allowable stresses for Service Levels C and D, respectively.  

FF-DSC Drop Accidents 

Because the cask drop accidents postulated in the Rancho Seco ISFSI SAR cause the highest 

stresses in both the DSC and the MP1 87 Transfer Cask, it is appropriate to discuss the basis 
for selecting some of the parameters and assumptions for this case. All drop situations that 
were postulated in the Rancho Seco ISFSI SAR involve dropping the MP187 Transfer Cask, 
with the DSC inside, at a maximum height of 203 cm (80 in.). The NRC staff considers these 
assumptions reasonable, because the loaded DSC will always be in the MP187 Transfer Cask 

or inside the HSM whenever it is outside of the fuel storage building. The centerline of the HSM 
is located at 259 cm (102 in.) above the base pad; and therefore, the maximum drop height 
would be about 173 cm (68 in.) for the DSC, should it fall off of the transport trailer during 
loading or during transport between the fuel storage building and the ISFSI site. Thus, 203 cm 
(80 in.) drop is a conservative height for use in the analysis of the DSC response to drop 
conditions.  

The FF-DSC shell has been analyzed for 75 g equivalent static horizontal drops, and the 

internals have been evaluated for 75 g at 00,, 200, and 450 azimuth orientations representing 
the conservative case of landing on a single canister rail. For the horizontal case, the shell 
rests either on two 3" wide rails in the HSM or on two 4" wide rails located in the MP187 
Transfer Cask. In both cases, the rails are positioned at ± 300 from the bottom centerline.  
Internal end components and the basket assembly bear against the DSC shell. These 
parameters define the load path for the internal loads and external reactions.  

An elastic-plastic analysis of the FF-DSC spacer disc for three side drop orientations has been 

performed to account for local yielding of the spacer disc. A 5% tangent modulus was used to 

model the elastic-plastic behavior of the spacer discs. Buckling of the spacer discs in three 

horizontal orientations was-also considered and the lowest (of three) calculated factor of safety 
against buckling was determined to be 4.1 (Reference 7), higher than the ASME B&PV Code 

requirement of 1.5. The four inner support plates (which are welded to the spacer discs) for the 

FF-DSC basket were analyzed for the 75 g side drop and found to have a very low stress level 

compared with the ASME B&PV Code allowable.  

For the 75 g vertical drop the FF-DSC shell has been analyzed for 75 g equivalent static top

end or bottom-end drops. For the bottom-end drop orientation, the top cover plate will bear 

against the top shield plug and be transferred into the shell through the support ring, which is
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welded to the shell. The weight of the fuel and basket are assumed to be uniformly distributed 
to the bottom shield plug. For the top-end drop orientation, the bottom cover plate bears 
against the bottom shield plug, which transmits the entire load of the bottom end components to 
the shell. The weight of the fuel and the basket assembly is assumed to be distributed 
uniformly on the inner top shield plug and from that component to the outer top cover plate.  
See Table 8-23 of Volume I of the Rancho Seco ISFSI SAR, for the results, which are below 
the Service Level D allowables.  

Earthquake 

The FF-DSC could be subjected to a seismic peak horizontal load of 0.25 g (or 0.37 g for the 
resultant of both horizontal directions) and a peak vertical load of 0.17 g at the Rancho Seco 
site. For the purposes of evaluating the tendency of the DSC to overturn while supported by 
the HSM rails, the applicant determined that the DSC will not lift up from one rail for the peak 
seismic accelerations cited.  

The lowest natural frequencies of the loaded HSM in the lateral direction are fn =38.1 Hz and fn= 

17.4 Hz for the HSM and DSC respectively. Using the guidance in Regulatory Guide 1.60, the 
dynamic amplification factor is 1.47 for the vertical direction of the DSC, so that the equivalent 
static loads are 0.37 g horizontal and 0.25 g vertical, respectively.' For the DSC shell stress 
analysis, the applicant used more conservative values for the seismic event, namely 3.0 g 
horizontal and 1.0 g vertical (Reference 6). Seismic stresses were combined with normal 
internal pressure and temperature loads for the horizontal orientation, and with normal 
temperature and hydrostatic testing in the vertical orientation for Service Level C conditions.  
The resulting shell stresses for the FF-DSC are given in Table 8-22 of Volume I of the Rancho 
Seco ISFSI SAR. All stresses are below the Code allowables.  

Structural Analysis Methods for Confinement Structures 

Chapter 4 of Volume I of the Rancho Seco ISFSI SAR presents discussions of the various 
normal operational conditions, which are analyzed in detail in the calculational packages.  
Chapter 8 of Volume I of the Rancho Seco ISFSI SAR presents discussion of the various 
accidents, which are then analyzed in detail in the calculation packages to show that the 
requirements of 10 CFR 72.24 (d)(1) and (d)(2) and 10 CFR 72.122 (I) are satisfied. The staff 
reviewed the structural analyses presented in the docketed materials and found that they are 
conservative, and the staff confirmed that the FF-DSC maintains the confinement barrier in all 
normal, off-normal, and accident design conditions.  

5.3 Reinforced Concrete Structures 

One reinforced concrete structure has been classified as important-to-safety and was reviewed 
by the NRC staff. The HSM was classified as important-to-safety because it provides protection 
for the three types of DSCs against environmental events such as earthquakes and tornado
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missiles, provides heat transfer for the DSCs, and provides shielding. A second concrete 
structure, the ISFSI basemat or storage pad together with the approach slab, is not considered 
as important-to-safety.  

5.3.1 Horizontal Storage Module 

5.3.1.1 Description 

A general description of the HSM is included at Section 1.2.1 of this SER. Each HSM is 
essentially a monolithic reinforced concrete structure with a separate, bolted-on roof slab. The 
wall and roof thicknesses are dictated by radiation shielding considerations. The reinforcing 
steel must satisfy requirements for minimum steel as well as the strength requirements for all 
load combinations. Embedments must provide for attachment of the roof slab, DSC support 
assembly, door, MP187 Transfer Cask, shield walls, and screens covering gaps between HSMs 
and between HSMs and shield walls.  

The front of the HSM contains a round port for DSC access which is closed by a round, 
shielded steel and concrete door welded in place when the DSC is in place. The roof and the 
front wall of the individual HSM are of sufficient strength to resist tornado missiles. Shielding 
requirements for adjacent modules are provided by the adjacent module itself. For the end 
modules, the 1 ft 6 in. wall thickness is not sufficient to provide the required shielding alone, 
and an additional 2 ft thick end module shield wall is attached to the side of the HSM. The rear 
walls are protected by the abutting HSM. The passive air cooling uses vents at the sides of the 
base unit at floor and roof levels. A 6 in. gap is left between adjacent HSMs and between 
HSMs and the adjacent end shield walls. The shield walls have been designed to the same 
standards as the HSM and have been analyzed for the loading of dead weight, live load, 
thermal loads, and accident loads of tornado winds/missile earthquakes, and floods.  

Locatedwithin and attached to the concrete structure, the DSC support structure is a welded 
steel assembly which supports and restrains the DSC. It is designed to satisfy the structural 
loads of dead weight, seismic forces, thermally induced loads, and handling loads.  

5.3.1.2 Design Criteria 

The design parameters were derived, in part, from the requirements to provide radiological 
shielding and cooling for the DSC, to structurally support the DSC and operations associated 
with the transfer, and to protect the DSC from the effects of accidents and extreme 
environmental and natural phenomena. The criteria for evaluation of normal, off-normal, and 
accident conditions are given in the design codes below and are satisfactory to the NRC staff.  
SMUD compared and demonstrated that the site design loads at Rancho Seco are bounded by 
the site design loads for which the Standardized NUHOMS was designed.
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Codes and Standards 

Section 1.2 of the Standardized NUHOMS SAR provides the codes and standards applicable to 
the design of the HSM and DSC support structure.  

5.3.1.3 Material Properties 

The materials of construction for the HSM are 4000 psi (28-days strength) concrete, consisting 
of Type II Portland cement, conforming with ASTM C150 (Reference 8) standards and 
aggregates conforming to ASTM C33 (Reference 9) standards. The reinforcing steel is ASTM 
A615, Grade 60 steel. The NRC staff finds that these materials are acceptable and in 
compliance with 10 CFR 72.24(c)(3).  

5.3.1.4 Structural Analysis 

The HSM was evaluated for structural integrity through the use of the ANSYS finite element 
analysis computer code (Reference 10). The model is described in Section 8.1.1.5 of the 
Standardized NUHOMS. All of the dimensions used in the analysis of the Standardized 
NUHOMS are applicable to the Rancho Seco ISFSI.  

Normal and Off-Normal Conditions 

The normal condition loads for the HSM are governed by ANSI 57.9 (Reference 11) and ACI 
349 (Reference 12) and include dead load, thermal loads, and live loads, including operational 
loads. The Standardized NUHOMS DSC weight bounds the SMUD DSC. The Standardized 
NUHOMS HSM is designed for a 200 pounds per square foot (psf) snow and ice load; however, 
these loads are not required at the Rancho Seco site. The normal thermal loads resulting from 
the DSC heat load and solar insolation on the HSM are enveloped by those used for the design 
of the Standardized NUHOMS.  

Accident Conditions 

The accident condition loads for the HSM are governed by ANSI 57.9 and ACI 349 and include 
design basis earthquake, design basis tornado winds and missiles, flood loads, handling loads, 
and accidental thermal loads. These accident basis loads are combined with normal 
operational loads in accordance with the equations for load combinations of the given codes.  

The HSM is designed for earthquake zero period accelerations of 0.25 g horizontal and 0.17 g 
vertical, a response spectra in conformance with Regulatory Guide 1.60, and damping criteria 
according to Regulatory Guide 1.61. These accelerations are identical to those used for the 
Standardized NUHOMS design.
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For accident design conditions, the HSM design criteria are the same as that used for the 
Standardized NUHOMS although the Rancho Seco site is in an area of less severe tornado 
characteristics. The HSM is designed for tornado winds which are in conformance with 
Regulatory Guide 1.76. The design basis tornado has the following characteristics: 

Maximum wind speed = 360 mph 
Rotational speed = 290 mph 
Translational speed = 70 mph (maximum) 
Radius of maximum rotational speed = 150 ft 
Pressure drop = 3.0 psi 
Pressure drop rate = 2.0 psi/sec 

The applicant used the missile spectrum, identified in NUREG-0800 and listed in Table 3-1 of 
the Rancho Seco ISFSI SAR, Volume II, which includes a 3,967 lb automobile, an 8-inch 
diameter pipe weighing 276 Ib, and a 1 in. diameter solid steel ball. All missiles have a velocity 
of 126 mph.  

Although the Rancho Seco site is not subject to flooding, the HSM is designed for flood loads of 
50 ft flood height and flood velocity of 15 feet per second, as analyzed for the Standardized 
NUHOMS.  

Handling loads at the HSM are bounded by the Standardized NUHOMS loads. The off-normal 
accident jammed DSC load is defined as a frictional load on the rails of 80,000 lbs plus the 
dead weight of the DSC.  

The accident thermal design loads of the Standardized NUHOMS, an ambient temperature of 
1250 F with a 24 kW heat load and blocked air inlets and outlets, bound the accident thermal 
design loads of the Rancho Seco HSM, which is subject to an accident ambient temperature of 
1 170F and a heat load of 13.5 kW. The predicted maximum temperatures of the HSM roof and 
floor are listed in Table 8-4 of Volume II of the Rancho Seco ISFSI SAR. For the case with all 
vents blocked, the maximum temperatures are predicted to reach the concrete temperature 
limit of 350 0 F, using the Standardized NUHOMS assumptions. However, as discussed above 
and in Footnote 2 of Table 8-4, the decay heat load for the Rancho Seco fuel is substantially 
lower than that assumed in the Standardized NUHOMS model, and the assumed maximum 
ambient temperature is also lower. The design of the Rancho Seco ISFSI provides for 
monitoring of the HSM roof temperature. Technical Specification 5.5.3, HSM Thermal 
Monitoring Program, requires daily monitoring of the HSM roof temperature, and a daily visual 
inspection of the HSM air inlet and outlet vents, for prompt identification and correction of any 
off-normal thermal-condition. This surveillance requirement is identical to that imposed on the 
Standardized NUHOMS HSM. Based on the conservative assumptions used in the calculations 
of peak HSM temperatures, and the TS requirement for daily surveillances of the HSM vents
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and roof temperatures, the staff concludes that any off-normal condition will be identified and 
corrected such that the concrete temperatures in the HSM will not approach the established 
limits for the material.  

Structural Analysis Methods for the HSM 

Because the design loads for the Rancho Seco HSM are bounded by the design loads for the 

Standardized NUHOMS, and the HSMs are identical, the requirements of 10 CFR 72.24 (d)(1) 
and (d)(2) and 10 CFR 72.122 (b)(2) are satisfied. Table 5-1 of Calculation Package 
2069.0202 (Reference 13) provides a summary of the HSM elements and a reference to the 
section in the Standardized NUHOMS SAR where those elements are discussed.  

5.3.1.5 HSM/MP1 87 Transfer Cask Restraint System 

The MP187 Transfer Cask is connected to the HSM during the insertion of the DSC by means 
of two eyebolt-clevis-restraint plate assemblies. The eyebolt is screwed into the cask restraint 
embedment assembly, the clevis connects the eyebolt to the restraint plate, and the restraint 
plate attaches to a trunnion of the MP187 Transfer Cask. Derivation of the design loads are 
discussed in the handling criteria sections of the Rancho Seco ISFSI SAR.  

The eyebolt is model number KM-32-1, as manufactured by Aurora Bearing Company and 
modified to meet the needs of TNW. The item is an annealed 4130 steel forging with a rated 
static load capacity of 225 kips. Tests on the forging by Aurora Bearing resulted in minimum 
yield strength of 45 kips per square inch and minimum tensile strength of 90 ksi. The allowable 
load for a single bolt is 101 kips, which far exceeds the total accident insertion load of 80 kips.  
The clevis is a jaw end fitting, model number HG-4037 manufactured by Crosby. The allowable 
load for the fitting is 83.25 kips.  

The restraint assembly is constructed from ASTM A36 steel and designed in accordance with 
the AISC Manual of Steel Construction, Eighth Edition (Reference 14). Normal, off-normal, and 
accident load conditions were evaluated. Axial, bearing, bending, and weld stresses were 
evaluated and found to be in accordance with the allowable stress requirements of the AISC 
manual.  

5.4 Other SSCs Important-to-Safety 

Section 3.4 of the Rancho Seco ISFSI SAR Volume I lists five SSCs which are important-to
safety. The confinement SSCs, the FO-DSC, the FC-DSC, and the FF-DSC are evaluated in 
Section 5.2 of this SER. The reinforced concrete structure which is important-to-safety, the 
HSM, is evaluated in Section 5.3 of this SER. The other SSCs important-to-safety, the MP187 
Transfer Cask, the Cask Lifting Yoke, and the Lifting Yoke Extensions are evaluated in this 
section of the SER.
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The following sections show the steps which were used in the evaluation of the structural 
integrity of these other SSCs important-to-safety. Regulatory requirements for the description 
of other SSCs are given in 10 CFR 72. 24, 10 CFR 72.82, and 10 CFR 72.106. Regulatory 
requirements for design criteria are given in 10 CFR 72.24, 10 CFR 72.40, 10 CFR 72.120, 
10 CFR 72.122, and 10 CFR 72.128. Chapter 4 of this SER provides an evaluation of the 
design criteria for structural as well as other considerations for the SSCs. Acceptable criteria 
for materials used in all structural components and systems are given in 10 CFR 72.24.  
Requirements for acceptable structural analysis methods are given in 10 CFR 72.24 and 10 
CFR 72.122.  

5.4.1 MP187 Transfer Cask 

5.4.1.1 Description 

The MP187 Transfer Cask is used to house the DSC inside of the fuel storage building and 
during transport operations between the fuel storage building and the HSM. It is designed to 
provide radiological shielding during all operations when the DSC has spent fuel in it. It is also 
designed to provide protection to the DSC against potential natural and operational hazards 
during transport of the DSC to the HSM.  

The main structural parts of the MP187 Transfer Cask consist of the following items: a 3.2 cm 

(1.25 in.) thick inner shell and a 6.4 cm (2.5 in.) thick outer shell separated by a 10.2 cm (4 in.) 
thick layer of cast lead which functions as a gamma shield, a 20.3 cm (8 in.) thick machined 

forging which comprises the bottom end and to which the inner and outer shells are welded, a 
top flange forging, and a 16.5 cm (6.5 in.) thick top cover plate. These items are stainless 
steel. For lifting and transporting purposes, two stainless steel upper trunnions are bolted to 
the structural shell. For tilting and transporting purposes, two stainless steel lower trunnions 
are bolted above the centerline of the structural shell. The top cover plate is attached to the top 
flange with 36 2-12 UN socket head cap screws. Non-structural components of the cask 
include an outer neutron shield which is formed by welding a stainless steel shell to top and 
bottom support rings and longitudinal support angles. The annulus is filled with a solid, neutron 
absorbing material.  

The maximum payload of the MP187 Transfer Cask is 36,800 kg (81,122 Ib), which is the 
weight of the heaviest loaded dry DSC (FC-DSC). The total gross weight with the maximum 
payload and water but no top lids is 113,600 kg (250,000 Ib), enveloping the 108,800 kg weight 
(239,700 Ib) with DSC and top lid but no water. However, the design load used for dead weight 
load while in the vertical orientation in the fuel building is 113,600 kg (250,000 Ib). For all other 
design cases, a bounding cask weight of 109,100 kg (240,000 Ib) is used.  

The MP187 Transfer Cask is classified as "important-to-safety" and has been designed to meet 
several criteria depending on the function. The primary function of transporting the DSC inside
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the MP187 Transfer Cask is covered by the ASME B&PV Code, Section III, Subsection NB for 

Class 1 components. Load combinations have been extracted primarily from the ASME B&PV 

Code. A second function involves lifting the cask either inside or outside the fuel storage 

building. The lifting and tilting trunnions have been designed to meet ANSI N14.6-1986 

(Reference 15). Table 3-4 of the Rancho Seco ISFSI SAR Volume I provides a summary of the 

MP1 87 Transfer Cask loading and handling design criteria, and Table 3-8 provides the load 

combination summary for the MP187 Transfer Cask. Material qualifications are in accordance 

with Subsection NB-2000. Fabrication and inspection are to be done in accordance with 

Subsections NB-4000 and NB-5000, respectively.  

5.4.1.2 Design Criteria for the MP1 87 Transfer Cask 

Because the MP187 Transfer Cask is a special lifting device which performs critical lifts, one of 

the two design standards, ANSI N14.6, requires either a single-failure proof design with factors 

of safety of three on yield and five on ultimate strength, or an equivalent design with twice these 

safety factors. The MP187 Transfer Cask has a single load path and, therefore, is designed 

with a factor of safety of six on yield and 10 on ultimate strength. The design criteria of the 

MP187 Transfer Cask uses a dynamic load factor of 1.15 to account for handling loads 
imparted by the crane, per CMAA 70 (Reference 16). This factor is applied to the maximum 
dead weight of the loaded FC-DSC in the MP187 Transfer Cask with water, which is 250,000 lb.  

Codes and Standards 

The MP1 87 Transfer Cask is a special lifting device and also an on-site transfer device 

designed and fabricated to the requirements of ANSI N14.6 -1993 and the requirements of the 

ASME B&PV Code Section II, Subsection NB. Table 2 of Calculation Package 2069.0203 Rev.  
2 (Reference 17) indicates that ANSI 57.9 is-used to establish operational loads not associated 
with the lifting operations.  

5.4.1.3 Material Properties 

The materials of construction for the MP1 87 Transfer Cask are given in Section 2.4 of 

Reference 17. The properties of the materials are taken from the ASME B&PV Code 

Appendices and Code Cases. The material properties and material testing requirements of the 

vessel conform with the ASME B&PV Code, Section III, Subsection NB-2000. These sources 

are acceptable standards and are in compliance with the quality requirements of 10 CFR 72.24 

(c)(3).  

Evaluation of Ferritic Steel Against Brittle Fracture 

The MP187 Transfer Cask is fabricated from stainless steels which are not subject to possible 

brittle fracture at low temperatures when impact loads are involved.
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5.4.1.4 Structural Analysis 

The MP187 Transfer Cask was evaluated for structural integrity. The evaluation included the 
analytical evidence to support the design. The staff based the acceptance on compliance with 
the ASME B&PV Code Section III, Subsection NB for the pressure vessel function of the cask, 
and on ANSI N14.6 for the critical lift function of the cask. The following is an overview of the 
analyses.  

MP187 Transfer Cask Normal Load Conditions 

The MP187 Transfer Cask was designed for the normal operating conditions of: (1) dead 
weight loads, (2) design basis thermal loads, and (3) handling and transfer loads. These loads 
are combined in two cases to meet ASME B&PV Code Service Level A for the on-site transfer 
and transport. Four additional cases involving the critical lift trunnion loads designed to ANSI 
N14.6 are also evaluated. Tables 2 and 3 of Reference 17 summarize the design loads and 
load combinations.  

Dead Weight Loads for the MP187 Transfer Cask 

The MP187 Transfer Cask is evaluated for two dead weight loads, e.g., a fully loaded cask 
hanging vertically from its two lifting trunnions and a fully loaded cask supported horizontally 
from its trunnions at top and bottom ends of the MP187 Transfer Cask on the transport skid.  
Review of Calculation Package 2069.0203 (Reference 17) indicates that the dead weight 
stresses are small when compared to the stress allowables.  

Thermal loads for the MP187 Transfer Cask 

Calculation Package 2069.0203 presents the thermal stress analysis associated with the 
MP187 Transfer Cask. The normal ambient temperature range is considered to be 21 0C to 
38°C (70°F to 101 'F) and the off-normal excursions go to -290 C (-20 0 F) and 470 C (1 17'F).  

Stresses derived from the off-normal conditions were conservatively used for normal design 
conditions. The MP187 Transfer Cask has been analyzed for the combined effects of the worst 
case radial, axial, and circumferential thermal gradients. The effects of dissimilar materials has 
been accounted for in the analyses by modeling the material properties of all structural and 

non-structural (shielding) materials. Table 7 of the calculation package summarized the stress 
intensity results of the three ANSYS runs for the maximum through-wall gradient, the maximum 
lead temperature, and the maximum circumferential gradient. Table 30 of the calculation 

package shows that the load combinations, including thermal stresses, are less than the ASME 

Code, Service Level A & B allowables.

5-19

Chapter 5 Installation and Structural Evaluation



Installation and Structural Evaluation . .h.n+,or C

Operational Handling Loads for MP187 Transfer Cask Components Excluding the 
Trunnions 

Four transport conditions and two transfer conditions have been analyzed. The transportation 
cases were 1 g vertical, 1 g horizontal, 1 g axial, and ±0.5 g loads applied simultaneously in all 
three directions. The local stresses in the MP1 87 Transfer Cask at the intersection of the 
trunnion sleeve and the shell are calculated by using finite element analyses. Outside the spent 
fuel building, allowable stress intensities for the shell and trunnion during transfer are designed 
to meet the requirements of Section NB-3000 of the ASME B&PV Code for Class 1 
components. Stress allowables for on-site transportation loads are determined at 149 0C 
(300 0F). Table 9 of Reference 17 summarizes the stresses in the cask components due to lift 
and transport conditions. All results for the normal handling and transfer cases are satisfactory 
for Service Levels A and B.  

The two transfer conditions were for a 60,000 lb ram load applied during normal transfer of the 
DSC into the HSM and for an off-normal ram load of 80,000 lb. Table 10 of the calculation 
package summarized the stresses in the cask components due to normal and off-normal 
transfer conditions. All results for the normal handling cases are satisfactory for" Service Levels 
A and B.  

MP187 Transfer Cask Trunnion Loads and Stresses 

The relevant design criteria for lifting a "critical load," i.e., the spent fuel loaded in the DSC 
inside the MP187 Transfer Cask, are covered by ANSI N14.6. Critical loads are loads "whose 
uncontrolled movement or release could adversely affect any safety-related system or could 
result in potential off-site exposures comparable to the guideline exposures outlined in 10 CFR 
Part 100." In the case of the MP187 Transfer Cask, the cask lifting trunnions shall be 
considered as special lifting devices for the DSC.  

There are four critical lift conditions for the MP187 Transfer Cask: vertically supported by the 
crane, a 450 tilt condition occurring during the placement of the cask on the skid outside the 
spent fuel pool, downending (near horizontal), and a horizontal lift occurring when the cask is 
lifted by two slings wrapped around the cask circumference to position the cask for off-site 
shipment. The latter case results in insignificant stress when compared to the previous cases, 
and it is not considered in further computations.  

As discussed in Section 5.4.1.2 of this SER, the load bearing members of the MP187 Transfer 
Cask, i.e., the trunnions, shall be sized so that yield stresses are no more than one-sixth 
minimum tensile yield strength and no more than one-tenth the minimum ultimate tensile 
strength. An additional 15% allowance for crane hoist motion loads is recommended by 
NUREG-0612 and is used in the Rancho Seco ISFSI SAR. Allowable stresses are determined 
for 38°C (1 00°F) for the critical handling loads. This temperature is greater than that of the
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spent fuel pool from which the MP187 Transfer Cask will be withdrawn at the time of the 
maximum lift load, and therefore, the staff finds this temperature to be an acceptable value for 
determination of stress allowables.  

Table 22 of Reference 17 summarizes the results for the lifting trunnion assemblies and cask 
shell. This table presents summary results for the lifting and supporting trunnions that are 
designed in accordance with ANSI N14.6 for critical lift loads, and the ASME for horizontal 
support loads. The table shows that all stresses are less than the allowable stresses for both 
the ANSI N14.6 and the ASME B&PV Code.  

MP187 Transfer Cask Load Combinations for Normal and Off-normal Conditions 

Table 3-8 of the Rancho Seco ISFSI SAR Volume I defines the different load combinations for 
normal and off-normal events. These conditions correspond to Service-Levels A and B of the 
ASME B&PV Code. Table 8-3 of Volume I of the Rancho Seco ISFSI SAR summarizes the
stresses for each component of the transfer cask for normal operating conditions. Each stress 
intensity was compared to the allowable stress for the particular material at the operating 
temperature as required by the ASME B&PV Code for Service Levels A and B conditions.  
Table 8-12 of Volume I of the Rancho Seco ISFSI SAR gives the results of the load 
combinations for Service Levels A and B. The staff reviewed these results and found them to 
be satisfactory.  

MP187 Transfer Cask Level C and D Accident Conditions 

Section 8.2 of the Rancho Seco ISFSI SAR, Volume I, defines the accident conditions that 
affect the MP187 Transfer Cask. These conditions are: (1) earthquake, (2) accidental drop of 
the MP1 87 Transfer Cask with the DSC inside, (3) tornado wind loads, (4) tornado missile 
loads, (5) flood loads, and (6) accident pressure. The average cask temperature of 3000 F was 
used to establish the allowable stress intensity level for the cask components.  

Seismic conditions 

The design basis earthquake for the ISFSI is 0.25 g peak horizontal ground acceleration and 
0.17 g peak vertical ground acceleration. TNW applied these accelerations to the MP187 
Transfer Cask during normal transport of the MP1 87 Transfer Cask loaded on the trailer. The 
stress intensities for the individual cask components are given in Table 8-8 of Volume I of the 
Rancho Seco ISFSI SAR and the stresses in the Level C load combinations including seismic 
effects are shown in Table 8-13 of Volume I of the Rancho Seco ISFSI SAR. The stress 
intensities are within the ASME B&PV Code allowable limits.
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Design Basis Tornado Wind Loads 

The MP187 Transfer Cask is designed for the effects of Design Basis Tornado (DBT) wind 
loads in accordance with ANSI 57.9. The DBT is 360 mph and the maximum wind loading is 
397 psf due to the wind pressure. Table 13 of Reference 17 shows trivial wind load stresses, 
relative to the allowable stresses.  

Tornado Generated Missiles 

The MP187 Transfer Cask is also designed for an accident condition including tornado 
generated missiles. Both a stability analysis and a penetration resistance analysis have been 
presented. The three types of missiles considered are those suggested in NUREG-0800: a 
1,680 kg (3,697 Ib) automobile, a 125 kg (276 Ib) 20.3 cm (8-in.) diameter projectile, and a 
1 inch diameter steel ball. All missiles have a velocity of 126 mph. Penetration resistance and 

cask stresses were calculated and shown to be within the allowable stresses for Service 
Level C, as seen in Table 13 of the Reference 17. Furthermore, the factor of safety against 
DBT wind overturning of a free standing cask in the vertical orientation is 1.63. The analysis of 
DBT missile overturning also shows that the cask will not overturn when impacted by the large 
3697 lb missile. The free standing cask could slide up to 2.8 inches due to the massive missile 
impact.  

Flood loads 

Under normal on-site conditions, the MP187 Transfer Cask is not considered to be a pressure 
boundary. Also, as stated in the Rancho Seco ISFSI SAR, the Rancho Seco site is dry and not 
subject to flood. Nevertheless, the cask was evaluated for a design basis flood head of.15.2 m 
(50 ft), and a flow velocity of 15 feet per second (fps). The calculated stresses are given in 
Table 12 of Reference 17 and are well below the Code allowable stresses for Service Level C.  
The margin of safety against overturning due to flood flow is 2.55 and against sliding is 4.18.  

Cask Drop Accident 

The Rancho Seco ISFSI SAR Volume I, gives a discussion of the cask drop accidents.  
Reference 17 states that the three on-site design scenarios are: a 75 g side drop from a height 
of 80 inches, a 75 g vertical end drop onto the top or bottom from a height of 80 inches, and a 
25 g corner drop from a height of 80 inches at an angle of 30' to the horizontal. This includes 
the basis for the selection of the parameters and the assumptions used for the ANSYS finite 
element models. Table 14 of the Design Calculation 2069.0203 summarizes the maximum 
stress intensities for the end drop cases, Tables 15 and 16 present the results for the side drop 

case, and Tables 20 and 21 present the results for the corner drop cases. The ANSYS models 
predict that the stresses will exceed the yield stress for all major structural MP1 87 Transfer 

Cask components; however, the stress intensities 'are below the Code allowable stress 
intensities.
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As discussed in the structural analysis of the DSC, any drop height higher than 38 cm (15 in.) 
shall require the retrieval and inspection of the DSC, in keeping with the guidelines of the ASME 
B&PV Code when using the Service Level D allowable values. Because the MP1 87 Transfer 
Cask is also designed to ASME B&PV Code requirements, it will be necessary to inspect the 
MP187 Transfer Cask as well, should it be subjected to a drop height higher than 38 cm 
(15 in.).  

The following discussion applies to the situation which involves Section 4.3.7 of this SER, i.e., 
retrieval capability. In the event that a DSC must be shipped off-site or temporarily stored as a 
contingency measure, the MP187 Transfer Cask will need to be sealed, as 10 CFR Part 71 and 
Part 72 require for transportation or storage, respectively. Sealing involves placing the two 
metallic O-ring seals in the grooves in the top closure plate and installing and torquing the 36 
socket head cap screws.  

The staff evaluated the loads and stresses in the top closure bolts when subjected to normal 
and accident loads for the MP187 Transfer Cask with no impact limiters. Analyses in 
Reference 18 were presented in the SAR for the 10 CFR Part 71 transportation license, and an 
independent evaluation based on a worst case corner impact at 37.80 C (100 0 F) ambient 
temperature was performed.. Three load cases were evaluated. For the thermal loads in the 
bolts the bolt temperature was taken as 141 °C (285 0 F) for a 37.8 0 C (100 0 F) ambient 
temperature. This bolt temperature was conservative by about 180 C (320 F), since it 
corresponds to bolt temperatures for an MP187 Transfer Cask with the impact limiter in place.  
The pressure load for this ambient temperature was taken as 29.5 MPa (42.9 psi). For the 
impact under hot conditions, the g-load was taken as 25 g, the load corresponding to the design 
criteria for the corner drop case of the MP187 Transfer Cask. The angle of impact was 
conservatively taken as 890 for the axial bolt load and as 1 0 for the shear load in the bolt. Thus 
maximum axial loads were combined with maximum shear loads in the bolts. The NRC staff 
conservatively assumed no protective ring for the top closure lid. Thus shear stresses were 
possible and were evaluated.  

The results of the applied bolt loads are given in Table 5-1a. The techniques outlined in 
NUREG/CR-6007 were used to evaluate the closure bolts. In order to assure that the O-ring 
seals maintain the sealing action, each bolt must exert 7850 kg (17,292 Ib) on the seal. To do 
this, the lid must be clamped by a bolt preload. As Table 5-1a shows, the actual clamping load 
is 15,310 kg (33,722 Ib), well above the required 7850 kg (17,292 Ib).  

In addition to maintaining the required sealing action on the seal, the bolt stresses must be 
below allowable stresses in accordance with the ASME B&PV Code. Table 5-1 b shows the 
results of the stress analysis for the top closure bolts. All stresses due to preload and external 
loads combined are below allowable ASME B&PV Code stresses for both axial and shear
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stresses. Lastly, the stress ratio for individual stresses as well as combined axial and shear 
stress must be less than 1.0. As Table 5-1b shows, all results are satisfactory.  
Table 5-1a. Summary of MP187 Transfer Cask Top Closure Bolt Qualification Applied 
Bolt Loads 

Load Condition Load Type Bolt Load (Ib) 

Temperature 285°F Axial 40,453 
(100 OF ambient temp.) Shear 0 

Pressure Axial 3,070 
42.8 psi Sear 8,709 

Corner Impact Axial 81,740 
25 g Shear 5,868 

Combination Axial 125,263 
T + P + I Shear 14,577 

Minimum required sealing Axial 17,292 
load per Bolt 

Actual clamping load Axial 33,722 
per bolt 

Table 5-1 b. Summary of MP1 87 Transfer Cask Top Closure Bolt Qualification Stress in 
Bolts 

Load Condition Load Type Actual Stress (psi) Allowable Stress 
(psi) 

Preload + Axial 51,278 87,500 

External Load Shear 5,042 52,500 

Min Req'd Torque Shear 19,323 52,500 

Stress Ratio Axial 0.59<1.0 NA 

Preload + Applied Shear 0.47<1.0 
Load 

Combined Stress Axial + Shear 0.56<1.0 NA 
Ratio 

MP187 Transfer Cask Load Combination for Service Levels C and D Accident Conditions 

Tables 8-13 and 8-14 of Volume I of the Rancho Seco ISFSI SAR summarize the results of the 
accident loads for Services Levels C and D, respectively. Table 32 of the Calculation Package 
2069.0203, Rev. 2 summarizes the load combinations for the three drop configurations for 
Service Level D. The allowable stresses are taken at 149 0C (3000F) for the materials specified
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in the drawings with the exception of the allowable stress of 47,200 MPa (68.5 ksi) for the inner 
and outer shells which are taken at 121 0C (2500°F) for case D1/D3. The areas of the shell 
experiencing the highest stresses are those areas above.and below the neutron shielding 
where the maximum temperature does not exceed 120 0 C (2480 F), and thus a higher allowable 
stress value is acceptable in these regions.  

MP187 Transfer Cask Fatigue Evaluation 

Section 8.1.1.8 of the Rancho Seco ISFSI SAR Volume I discusses the MP1 87 Transfer Cask' 
fatigue evaluation. Reference 17 presents a detailed evaluation of the loading cycles of the 
MP1 87 Transfer Cask to show that the six criteria associated with NB-32119.2 of the ASME 
B&PV Code are met. The staff evaluated Section 8.1.1.8 of the Rancho Seco ISFSI SAR 
Volume I and the evaluation in Reference 17, and concluded that all six criteria are met.  

5.4.2 Failed Fuel Can 

5.4.2.1 Description 

The Failed Fuel Can is dimensioned to accommodate a partial or complete fuel assembly with 
failed or suspect rods. A primary function of the Failed Fuel Can is to provide fixed physical 
location to maintain assumptions for criticality and heat transfer. It is a seam welded stainless 
steel body with a welded bottom lid assembly, a welded top flange assembly and a removable 
top lid assembly. The top lid cover assembly is bolted or pinned in place at the top of the can, 
which is provided with a lifting pintel which is compatible with a fuel handling tool. The fuel cans 
are not poisoned. The Failed Fuel Can is not a confinement vessel because it has four 
locations at the top and bottom of the can which have mesh to permit the draining and 
evacuation of the failed materials. The mesh also provides a means for hIelium to fill the void 
volumes of the Failed Fuel Can and any voids in the failed fuel. rods.  

5.4.2.2 Design Criteria 

The design criteria for the Failed Fuel Can are determined by the function of the can. Four load 
conditions are applied to the cans: dead weight, handling, seismic, and drop conditions.  

Codes and Standards 

The design code is the ASME B&PV Code, Section III, Subsection NG.  

5.4.2.3 Material Properties 

The materials of construction for the Failed Fuel Can are given in Calculation Package 
2069.0205, Revision 3 (Reference 7). The Failed Fuel Can shell and structural components are
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made from ASME SA-240, Type 304L stainless steel. The Failed Fuel Can fasteners are also 
made of stainless steel. This material meets the requirements of Section NG-2000 of ASME 
Code Section II1.  

Evaluation of Ferritic Steel Against Brittle Fracture 

The steels used for the fabrication of the Failed Fuel Can are stainless steel and are not subject 
to brittle fracture at low temperatures.  

5.4.2.4 Structural Analysis 

The Failed Fuel Can structural analysis was performed by closed form methodology in 
accordance with the ASME B&PV Code paragraph NG-3220 and a buckling evaluation in 
accordance with Section F-1334.5 of the Code. Since the cans are vented via the mesh, there 
is no internal or external pressure. There are no thermal loads, because there is no restriction 
to expansion, and the thermal gradient through the thin wall is negligibly small.  

The dead weight is taken as 522 lb. The vertical drop case has a maximum acceleration of 
75 g, and the horizontal drop case uses 75 g. Seismic loads are 0.37 g horizontal and 0.17 g 

vertical. The handling loads are ± 1 g in each of the three orthogonal directions and ± 0.5 g 
taken simultaneously in all three directions. Table 3-1 of Reference 7 shows that the 
deadweight stresses are trivial. Tables 3-2 and 3-5 of Reference 7 show that the handling 
stresses and seismic stresses, respectively, are trivial. Table 3-4 of Reference 7 shows that the 
drop accident stresses for the Failed Fuel Can are also low. Tables 5-2 and 5-3 of Reference 7 
show that the stresses for the Failed Fuel Can meet the ASME B&PV Code allowable stress 
levels for Service Levels C and D, respectively.  

5.4.3 Cask Lifting Yoke and Extensions 

5.4.3.1 Description of the Cask Lifting Yoke and Extensions 

Because the yoke and extensions are made from high-strength ferritic steel, the fracture 
toughness criteria per ANSI N14.6, Section 4.2.1.1 must be used to qualify the yoke for the 
ambient temperature of -200 F.  

The design safety factors of this special lifting device are six compared to the yield strength and 
10 compared to the ultimate strength of the material for combined shear stress or maximum 
tensile strength, because the yoke system is a single load path system rather than a dual load 
path system.  

The lifting yoke is used in the fuel storage building and outside the fuel storage building, as 
stated in RSNGS USAR. Its use inside the fuel storage building is thereby subject to evaluation 
as a part of the 10 CFR Part 50 license review of updates to the plant USAR. The use of the
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cask lifting yoke outside the fuel storage building is governed by 10 CFR Part 72. The use 
must be restricted to lifts less than 2.03 m (80 in.) for all lifts outside the fuel storage building.  

5.4.3.2 Design Criteria 

The lifting yoke and extensions have a lifting capacity of 130 tons or 260,000 lb. This capacity 
exceeds the 250,000 lb of the loaded MP187 Transfer Cask with water and is therefore 
satisfactory.  

Codes and Standards 

The yoke has been designated as important-to-safety at Rancho Seco. The code used for the 
design of the yoke is ANSI N14.6 and NUREG-0612.  

5.4.3.3 Material Properties 

The materials of the yoke and extensions will be in conformance with the requirements of the 
above-mentioned codes and standards.  

5.4.3.4 Structural Analysis 

The structural analysis of the yoke and extensions will be in conformance with the requirements 
of the above-mentioned codes and standards.  

5.5 Other SSCs 

Table 3-11 of the Rancho Seco ISFSI SAR, Volume I, lists seven other SSCs which are not 
important-to-safety but subject to NRC approval: (1) the ISFSI Basemat and Approach Slab, 
(2) the Transport Trailer/Skid, (3) the Ram Assembly, (4) the Dry Film Lubricant, (5) the 
Vacuum Drying Equipment, (6) the Automatic Welding Equipment, and (7) the HSM 
Temperature Monitoring Equipment. The following sections show the steps which were used in 
the evaluation of the structural integrity of these SSCs. Regulatory requirements for the 
description of other SSCs (not important-to-safety) are given in 10 CFR 72. 24, 72.82, and 
71.106. Regulatory requirements for design criteria are given in 10 CFR 72. 24, 72.40, 72.120, 
72.122, and 72.128. Chapter 4 of this SER provides an evaluation of the design criteria for 
structural as well as other considerations for the SSCs. Acceptable criteria for materials used in 
all structural components and systems are given in 10 CFR 72.24. Requirements for 
acceptable structural analysis methods are given in 10 CFR 72.24, and 10 CFR 72.122.
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5.5.1 ISFSI Basemat and Approach Slabs 

5.5.1.1 Description 

The ISFSI basemat is designed to support the two rows of 11 HSMs and end shield walls. The 

basemat is reinforced concrete two feet thick under the HSMs and 12 to 18 in. thick for the 

remainder of the ISFSI basemat. The approach roadway slab is 20 ft wide and is designed 

according to the California Department of Transportation standard specifications. Both items 

are non-safety related. Based on the accident scenarios involving horizontal and vertical drops.  

of the loaded DSC/cask, the staff finds that the basemat and approach slab are not important

to-safety and the commercial grade design criteria are satisfactory.  

5.5.1.2 Design Criteria 

The concrete is designed to meet the requirements of the Uniform Building Code (UBC) 1991 

edition (Reference 19). This code was compared to the American Concrete Institute Code 

(ACI-318) (Reference 20) and found to contain no differences that would result in a basemat of 

lesser quality than if it were designed according to the requirements of ACI-318. The 

transportation route and approach slabs are also designed to applicable commercial codes to 

properly support the cask transporter. Design loads included the HSM weights, seismic loads, 

and the loaded transfer trailer. All other loads were considered negligible for the pad. The 

dead weight of the pad was not considered since it is uniformly applied. Three geometrical 

configurations of the MP1 87 Transfer Cask with a loaded DSC and the combinations of those 

configurations were considered. The most critical values of moments and deflections were 

used to design the reinforcing and to determine the maximum foundation pressure. The slab 

loads included the transport trailer with loaded MP1 87 Transfer Cask in transit and outrigger 
configurations and a crane weight of 293 kips.  

5.5.1.3 Material Properties 

The concrete pad consists of normal weight concrete with a compressive strength of 4000 psi 

and 60 ksi yield reinforcing steel. The engineered fill consists of a minimum of two feet of 

qualified in situ-soil and four inches of sand, both compacted in accordance with ANSI 

standards. Subbase material is in accordance with Reference 2.8 of Section 2 of the Rancho 

Seco ISFSI SAR, Volume I, "Geotechnical Study for the Proposed ISFSI" (Reference 24).  

5.5.1.4 Structural Analysis 

Structural analysis of the ISFSI basemat has been performed using a finite-element method of 

analysis (Reference 25), and the reinforcing steel has been designed in accordance with the 

UBC 1991 Code. The method of analysis, assumptions and results were reviewed for structural 

adequacy and compliance to the UBC 1991 Code. Based on the review, the staff has 

concluded that the basemat will perform satisfactorily under all loads and load combinations,
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and provide adequate structural support to the ISFSI system, as required by 10CFR72.102, and 

NUREG-1536, Chapter 3, Section V.4.  

-Design of the approach slab was not reviewed because it is not an important-to-safety 

structure, and does not affect the ISFSI facility.  

5.5.2 Transport Trailer/Skid 

5.5.2.1 Description 

SMUD did not provide drawings or calculations for any of the following equipment necessary for 

transfer operations: a tractor (prime mover), transfer trailer (130 ton payload), MP187 Transfer 

Cask positioning skid, MP187 Transfer Cask support skid, hydraulic ram and grapple, cask 

restraints, or optical alignment systems. SMUD did provide general design criteria and/or 

performance specifications by referencing Section 4.7.3 of the SAR for the Standardized 

NUHOMS. The staff notes that none of this equipment is important-to-safety, therefore the 

SER review consisted of comparing design parameters of the equipment with the actual 

conditions which will exist at the Rancho Seco site. The staff finds that the design criteria for 

the transfer components are satisfactory based on this comparison.  

5.5.2.2 Design Criteria 

The transport trailer/skid is a standard heavy haul trailer capable of handling a 130 ton payload.  

The MP1 87 Transfer Cask positioning skid has a vertical load capacity of 130 tons and a 

horizontal load capacity of 120 tons. The MP187 Transfer Cask support skid has a load 

capacity of 250,000 lb.  

Codes and Standards 

The transport trailer and skids are designed to commercial standards.  

5.5.2.3 Material Properties 

The material properties of these components will be in conformance with the manufacturer's 

specifications.  

5.5.2.4 Structural Analysis 

The structural analysis will be in conformance with the manufacturer's requirements.  

5.5.3 Ram Assembly 

5.5.3.1 Description
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The ram assembly is a hydraulic cylinder which extends from the back of the MP1 87 Transfer 

Cask through the length of the cask. A grappling apparatus, which engages the grapple ring 
on the DSC, attaches to the front of the ram. The hydraulic cylinder actuates the arms which 
engage the grapple ring. The DSC may be pushed out of the transfer cask into the HSM or 

pulled back into the transfer cask from the HSM for retrieval purposes. The staff notes that the 
ram assembly is not important-to-safety, and the review consisted of comparing design 
specifications of the ram assembly to the force and stroke necessary to slide the DSC into or 
out of the HSM. The staff concluded that the design specifications were acceptable.  

5.5.3.2 Design Criteria 

The axial load capacity of the ram for normal operations shall be 60,000 lb. For off-normal 
operations the capacity of the ram shall be 80,000 lb. A relief valve will be set at 80,000 lb to 
conform with the design specifications for the DSC and the MP1 87 Transfer Cask.  

5.5.3.3 Material Properties 

The material properties of the ram shall be in conformance with the manufacturer's 

specifications.  

5.5.3.4 Structural Analysis 

The structural analysis of the ram shall be in conformance with the manufacturer's 

specifications.  

5.5.4 Dry Film Lubricant 

5.5.4.1 Description 

The surface of the support rails in the HSM and the MP187 Transfer Cask, which are in contact 
with the DSC, are to be coated with a dry film lubricant. The purpose of the lubricant is to 
reduce the coefficient of friction and thereby reduce the possibility of galling of the DSC on the 
support rails. The force of 60,000 lb specified for the hydraulic ram for normal operation is 
larger than the required force if the dry film lubricant is effective. The maximum design force 
possible for the ram is 80,000 lb for off-normal events. This load would correspond to a 
misalignment of the DSC with respect to the access hole in the HSM or the internal cavity of the 
MP187 Transfer Cask. In either normal or off-normal conditions the dry film lubricant is not 
important-to-safety. The criteria for the lubricant is satisfactory when compared to the 
anticipated force required by the hydraulic ram.  

5.5.4.2 Design Criteria 

Equivalent to E/M Corporation Permaslik.
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5.5.4.3 Material Properties 

The material properties shall be in conformance with the manufacturer's specifications.  

5.5.4.4 Structural Analysis 

A structural analysis of the dry film lubricant was not necessary, as the structural integrity of the 
material does not affect the SSCs important to safety.  

5.5.5 Vacuum Drying Equipment 

5.5.5.1 Description 

Table 3-5 of Volume I of the Rancho Seco ISFSI SAR and Technical Specification 3.1.1 specify 

that the vacuum drying system shall have the capability of reducing the pressure inside the 
DSC to _< 3 Torr and the time at pressure shall be 30 minutes following the stepped evacuation.  
This results in an oxidizing gas inventory of less than 0.25 volume %. As discussed in PNL

6365 (Reference 21), this level of oxidizing gas does not provide a long-term cladding 
degradation mechanism for the spent fuel. Also the procedures, consistent with TS 3.1.1, will 
include an initial flush of the evacuated DSC with helium, and following a second evacuation, a 

second backfill with helium to provide assurance that the oxygen is removed. See PNL-6364 
(Reference 22) and PNL-6189 (Reference 23), respectively.  

5.5.5.2 Design Criteria 

The design criteria for the vacuum drying equipment shall be in conformance with the 
manufacturer's specifications and be capable of achieving a vacuum of _ 3.0 Torr for 30 
minutes.  

5.5.5.3 Material Properties 

The material properties shall be in conformance with the manufacturer's specifications.  

5.5.5.4 Structural Analysis 

A structural analysis of the vacuum drying system was not necessary, as the structural integrity 
of the components does not affect the SSCs important to safety.  

5.5.6 Automatic Welding Equipment 

5.5.6.1 Description 

SMUD has not submitted detailed information on the automatic welding system which they 

intend to use for closing the top two cover plates for the DSC. However, there are two tests 

which must be applied to the welds prior to placing the DSC in an HSM for storage. The 

primary seal weld of the inner cover plate is to be helium leak checked to confirm a rate lower
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than 10-5 std-cc/sec with a DSC cavity internal pressure of 10 psig per Table 3-5 of Volume I of 
the Rancho Seco ISFSI SAR. This test is required by Technical Specification 3.1.2. The 
second test, as described in Section 10.3.5 of the SAR, is the dye penetrant test of the closure 
welds. This test is to be applied to the root and cover passes of all seal welds for the inside and 
outside cover plates in accordance with the ASME B&PV Code Section III, Subsection NB
5350. Thus, due to the testing that will be required to demonstrate the acceptability of the 
welds, the NRC staff concluded that the automatic welding system requirements are dictated by 
the inspection tests, and that more specific information on the welding system is not required.  

5.5.6.2 Design Criteria 

The design criteria of the welding equipment shall be in accordance with commercial standards.  

5.5.6.3 Material Properties 

The material properties of the welding equipment shall meet the manufacturer's requirements.  

5&5.6.4 Structural Analysis 

A structural analysis of the welding equipment was not necessary, as the structural integrity of 
the equipment does not affect the SSCs important to safety.  

5.5.7 HSM Temperature Monitoring Equipment 

5.5.7.1 Description 

SMUD has committed to providing a program for monitoring the thermal performance of each 
HSM, which will be required by Technical Specification 5.5.3. The purpose of the program is to 
identify and allow for the correction of off-normal thermal conditions that could lead to 
exceeding the concrete or fuel clad temperature criteria. The basis for the internal concrete 
temperature limits of the HSM roof is Figure 8.2-16 of the SAR for the Standardized NUHOMS 
Revision 4A. The monitoring program involves two parameters: (1) an HSM roof temperature 
rise of more than 80°F in a 24 hour period, and (2) an HSM roof temperature of more than 
2250 F.  

5.5.7.2 Design Criteria 

The temperature monitoring equipment shall be designed to commercial standards.  

5.5.7.3 Material Properties 

The material properties of the temperature monitoring equipment shall meet the manufacturer's 
requirements.

5-32

Installation and Structural Evaluation Chapter 5



Chanter 5IntlainadSrcuaEvuton

5.5.7.4 Structural Analysis 

A structural analysis of the temperature monitoring equipment was not necessary, as the 
structural integrity of the equipment does not affect the SSCs important to safety.  

5.6 Evaluation Findings 

The staff made the following findings regarding the installation and structural evaluation of the 

ISFSI: 

F5.1 The Rancho Seco ISFSI SAR and docketed materials adequately describe the 

confinement SSCs and meet the requirements of 10 CFR 72.24 (a) and (b), 10 CFR 

72.82 (c)(2), and 10 CFR 72.106 (a), (b), and (c).  

F5.2 The Rancho Seco ISFSI SAR and docketed materials relating to the design criteria for 

confinement SSCs, including applicable codes and standards meet the requirements for 

10 CFR 72.24 (c)(1), (c)(2), and (c)(4); 10 CFR 72.40 (a)(1); 10 CFR 72.120 (a) and (b); 

10 CFR 72.122 (a), (b), (c), (d), (f), (g), (h), (i), (j), (k), and (I); and 10 CFR 72.128 (a) 

and (b). Additionally, the potential for brittle fracture has been considered by meeting 

guidance provided in ANSI N14.6 and the ASME B&PV Code Section III. The 

confinement structures meet the guidance provided in applicable parts of Regulatory 

Guides 1.60 and 1.61 for protection against seismic events. The confinement structures 

meet the guidance provided in applicable parts of Regulatory Guide 1.76 and NUREG

0800 for tornado and tornado missile protection. The Rancho Seco ISFSI SAR has 

provided adequate design criteria to provide flood protection to the confinement 

structures.  

F5.3 The SAR and docketed materials relating to suitable material properties for use in the 
design and construction of the confinement SSCs meet the requirements of 10 CFR 

72.24 (c)(3).  

F5.4 The SAR and docketed materials provide adequate analytical and/or test-reports to 

ensure that structural integrity of the confinement SSCs meets the requirements of 10 

CFR 72.24 (d)(1), (d)(2), and (i); and 10 CFR 72.122 (b)(1), (b)(2), and (b)(3), (c), (d), 

(f), (g), (h), (i), (j), (k), and (I).  

F5.5 The Rancho Seco ISFSI is a dry spent fuel storage facility. The spent fuel pool currently 

licensed under 10 CFR Part 50 will be decommissioned following spent fuel loading.  

Therefore, there are no pool and pool facility descriptions, design criteria, or design 

standards; and no pool or pool facility material properties, analytical and/or test results 

are applicable.
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F5.6 The Rancho Seco ISFSI SAR and docketed materials relating to the description of 

reinforced concrete meet the requirements of 10 CFR 72.24 (a) and (b), 10 CFR 72.82 

(c)(2), and 10 CFR 72.106 (a), (b), and (c).  

F5.7 The Rancho Seco ISFSI SAR and docketed materials relating to the design criteria for 

reinforced concrete structures, including applicable codes and standards meet the 

requirements for 10 CFR 72.24 (c)(1), (c)(2), and (c)(4); 10 CFR 72.40 (a)(1); 10 CFR 

72.120 (a) and (b), 10 CFR 72.122 (a), (b), (c), (d), (f), (g), (h), (i), (j), (k), and (I); and 

10 CFR 72.128 (a) and (b). The concrete structures meet the guidance provided in 

applicable parts of Regulatory Guides 1.60 and 1.61 for protection against seismic 

events. The concrete structures meet the guidance provided in applicable parts of 

Regulatory Guide 1.76 and NUREG-0800 for tornado and tornado missile protection.  

The Rancho Seco ISFSI SAR has provided adequate design criteria to provide flood 

protection to the reinforced concrete structures.  

F5.8 The Rancho Seco ISMSI SAR and docketed materials relating to suitable material 

properties for use in the design and construction of the reinforced concrete SSCs meet 

the requirements of 10 CFR 72.24 (c)(3).  

F5.9 The Rancho Seco ISFSI SAR and docketed materials provide adequate analytical 

and/or test reports to ensure that structural integrity of the reinforced concrete SSCs 

meet the requirements of 10 CFR 72.24 (d)(1), (d)(2), and (I); and 10 CFR 72.122 

(b)(1), (b)(2), and (b)(3), (c), (d), (f), (g), (h), (i), (j), (k), and (I).  

F5.10 The Rancho Seco ISFSI SAR and docketed materials adequately describe the other 

SSCs important-to-safety and meet the requirements of 10 CFR 72.24 (a) and (b), 10 

CFR 72.82 (c)(2), and 10 CFR 72.106 (a), (b), and (c).  

F5.11 The Rancho Seco ISFSI SAR and docketed materials relating to the design criteria, 

including applicable codes and standards meet the requirements for 10 CFR 72.24 

(c)(1), (c)(2), and (c)(4); 10 CFR 72.40 (a)(1); 10 CFR 72.120 (a) and (b); 10 CFR 

72.122 (a), (b), (c), (d), (f), (g), (h), (i), (j), (k), and (I); and 10 CFR 72.128 (a) and (b).  

The other SSCs important-to-safety meet the guidance provided in applicable parts of 

Regulatory Guides 1.60 and 1.61 for protection against seismic events. The other SSCs 

important-to-safety meet the guidance provided in applicable parts of Regulatory Guide 

1.76 and NUREG-0800 for tornado and tornado missile protection. The Rancho Seco 

ISFSI SAR has provided adequate design criteria to provide flood protection to the other 

SSCs important-to-safety.
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F5.12 The Rancho Seco ISFSI SAR and docketed materials relating to suitable material 

properties for use in the design and construction of the other SSCs meet the 
requirements of 10 CFR 72.24 (c)(3).  

F5.13 The Rancho Seco ISFSI SAR and docketed materials provide adequate analytical 

and/or test reports to ensure that structural integrity of the other SSCs meet the 

requirements of 10 CFR 72.24 (d)(1), (d)(2), and (I); and 10 CFR 72.122 (b)(1), (b)(2), 

and (b)(3), (c), (d), (f), (g), (h), (i), (j), (k), and (I).  

F5.14 The Rancho Seco ISFSI SAR and docketed materials adequately describe the other 

SSCs not important-to-safety and meet the requirements of 10 CFR 72.24 (a) and (b); 
10 CFR 72.82 (c)(2); and 10 CFR 72.106 (a), (b), and (c).  

F5.15 The Rancho Seco ISFSI SAR and docketed materials relating to the design criteria for 

other SSCs not important-to-safety, including applicable codes and standards meet.the 
requirements of 10 CFR 72. 24 (c)(1), (c)(2), and (c)(4), 10 CFR 72.40 (a)(1), 10 CFR 
72.120 (a) and (b), 10 CFR 72.122 (a), (b), (c), (d), (f), (g), (h), (i), (j), (k), and (I), and 10 
CFR 72.128 (a) and (b).  

F5.16 The Rancho Seco ISFSI SAR and docketed materials relating to suitable material 
properties for use in the design and construction of the other SSCs not important-to

safety meet the requirements of 10 CFR 72.24 (c)(3).  

F5.17 The Rancho Seco ISFSI SAR and docketed materials provide adequate analytical 
and/or test reports to ensure that structural integrity of the other SSCs not important-to

safety meet the requirements of 10 CFR 72.24 (d)(1), (d)(2), and (i), and 10 CFR 72.122 
(b)(1), (b)(2), and (b)(3), (c), (d), (f), (g), (h), (i), (k), and (I).  
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6 THERMAL EVALUATION 

The objective of the thermal review is to ensure that the temperatures of the stored fuel material 
and of SSCs important-to-safety remain within the allowable values or criteria for normal, off
normal, and accident conditions consistent with the regulatory requirements of Subpart F to 10 
CFR Part 72. The applicant will use the NUHOMS-24P spent fuel storage system, as modified, 
at the Rancho Seco ISFSI. The Rancho Seco ISFSI design includes provisions for Rancho 
Seco Nuclear Generating Station intact fuel, failed fuel, and control components. To perform its 
review, the staff compared the key thermal assumptions, bounding site characteristics and 
environmental conditions, and transfer cask-ISFSI interface requirements identified in the 
Rancho Seco ISFSI SAR sections applicable to the Rancho Seco ISFSI design and 
environmental conditions.  

6.1 Decay Heat Removal System 

The Rancho Seco ISFSI thermal design criteria for normal, off-normal and accident conditions 
are specified in Section 4.2.5 and Table 3-12 of the Rancho Seco ISFSI SAR Volume I; 
Sections 3.6, 8.1.1, Tables 8-4 and 8-5 of the Rancho Seco ISFSI SAR Volume II; and Section 
8.1.1, Tables 8-1, 8-2, 8-3, and 8-4 of the Rancho Seco ISFSI SAR Volume I1l. Section 3.3 of 
Rancho Seco ISFSI SAR Volume I describes the heat removal system as completely passive.  
The decay heat is transferred, by a combination of conduction, natural convection, and radiation 
heat transfer, from the fuel assemblies and control components to the outer environment. The 
helium in the cask cavity aids in the transport of decay heat from the fuel assemblies to the 
cask inner wall.  

In Chapter 4 of the Rancho Seco ISFSI SAR Volume I, the staff found that the SSCs important
to-safety were described in sufficient detail to enable evaluation of the effectiveness of their 
thermal performance. The staff also concluded that the Rancho Seco HSM is designed with a 
heat removal capability having testability and reliability consistent with its importance to safety, 
as required by 10 CFR 72.24 (c)(3) and 72.128(a)(4).  

6.2 Material Temperature Limits 

The materials used in the Rancho Seco ISFSI system each have specific temperature limits to 
ensure that they can perform their safety functions. The temperature limit of some materials 
such as carbon and stainless steel are much higher than that of collocated materials.  
Therefore, the adjacent materials' temperature limits become the dominant thermal limit for 
ISFSI system components. The important temperature limits for the DSC are: (1) fuel cladding 
long-term of 7141F and short-term of 1058 0Fand (2) neutron absorberBoral long-term of 850°F 
and short-term of 1 000°F. The temperature limits for the HSM concrete are: (1) 200'F for 
normal and 300'F for off-normal conditions, and (2) 350°F for localized areas under accident

6-1

Chapter 6 Thermal Evaluation



Therml Evluaton Ch~ntir r,

conditions, provided that the materials of construction for the HSM conform to the criteria 
specified in Section 3.6 of the Rancho Seco ISFSI SAR Volume I1. These temperature limits 
are an acceptable deviation from ACI-349 (Reference 1) as discussed in Section 4.3.3 of this 
SER. The lowest temperature limit for the MP1 87 Transfer Cask is 250°F for the NS-3 neutron 
shielding material.  

After review of the Rancho Seco ISFSI SAR Volume I, Section 8.1.1, and Volume II, Section 
8.1.1, and their supporting calculations, the staff concluded that the spent fuel cladding is 
protected against degradation that leads to gross ruptures. The staff's conclusion was based 
on the Rancho Seco ISFSI design maintaining the cladding temperature for 5.5-year cooled 
Rancho Seco spent PWR fuel below 379'C (714'F) for long-term storage conditions, and below 
570 C (1 058'F) for short-term conditions, and by maintaining an inert helium environment. The 
short-term cladding temperature limit is based on experimental data presented in PNL-4835 
(Reference 2) and PNL-5456 (Reference 3). In PNL-4835, spent nuclear fuel was held in a 
helium atmosphere for up to 73 days at 5700C (1058 0 F) with no cladding failure. PNL-5456 
experimentally measured the cladding failure of spent nuclear fuel to be between 710 and 
8010C (1310 to 1474°F). The Rancho Seco ISFSI Technical Specifications (TS 3.1.1) allow for 
the possibility of spent nuclear fuel remaining in the basket in a vacuum for a period of up to ten 
days. The maximum allowable time period of 10 days for a vacuum condition and the 
concomitant highest short-term cladding temperature are significantly less than those in the 
PNL-4835 test; and therefore, fuel cladding failure will not occur. These fuel cladding 
temperature limits explicitly account for the specific design and performance characteristics of 
the spent nuclear fuel at the Rancho Seco Nuclear Generating Station. The staff found that 
these measures, along with the DSC structural design features, will protect the cladding against 
degradation that leads to gross rupture. This will allow retrieval of spent fuel for further 
processing or disposal and is in compliance with 10 CFR 72.122(h)(1) and 10 CFR 72.122(l).  

The applicant's concrete temperature limits are in accordance with the proposed concrete 
material mix, the ACI-349 standard, and thermal criteria for reinforced concrete dry ISFSI 
systems that have been previously accepted by the staff as discussed in NUREG-1536, 
Chapter 3, Section V.2.b. The NS-3 neutron shield and Boral temperature limits are based on 
the manufacturer's data which is also derived from test data. As a result of reviewing NS-3 and 
Boral manufacturer specifications, and the applicant's selection of concrete materials along with 
the applicant's commitment to ACI-349, the staff concluded that the applicant has selected 
acceptable temperature limits for concrete, Boral, and the MP187 Transfer Cask NS-3 neutron 
shielding. These material thermal limits ensure that the ISFSI system thermal performance, 
shielding, and criticality safety are maintained under all normal, off-normal, and accident 
conditions.

6-2

Thermal Evaluation P.h•ntAr R



6.3 Thermal Loads and Environmental Conditions 

Section 3.1.1.2 and Table 3-12 of the Rancho Seco ISFSI SAR Volume I describe the design

basis fuel characteristics and the design-basis external environmental conditions. The design 

basis fuel characteristics include (1) an initial maximum decay heat per spent fuel assembly, 

including control components of 0.764 kW (13.5 kW total per DSC or HSM) and (2) a 7-year 

minimum cooling time. The staff concluded that these characteristics are consistent with a 

maximum initial U23 enrichment of 3.43% and a maximum burn-up of 38,268 MWd/MTU. The 

applicant provided thermal analyses which assumed a 13.5 kW DSC decay heat load for the 

MP187 Transfer Cask and either a 18.34 kW or 24 kW decay heat load for the DSC in the 

HSM. The higher HSM decay heat load assumption was based on an earlier fuel load date or 

the use of previously accepted Standardized NUHOMS HSM thermal analyses. This evaluation 

considered 13.5 kW to be the applicable maximum decay heat load for the Rancho Seco ISFSI.  

The bounding external environmental storage conditions are listed in Table 3-12 of Volume I of 

the Rancho Seco ISFSI SAR. Minimum and maximum ambient air temperatures of -20°F to 

117 0F respectively were assumed for the HSM. The ambient temperatures assumed for the 

MP187 Transfer Cask were -20 OF, 70'F and 117 0F. Maximum solar heat loads for accident 

and normal conditions of 137 and 88 Btu/hr-ft2 respectively were assumed for the storage and 

MP187 Transfer Cask high ambient temperature cases. The low-temperature HSM case 

assumed no solar heat load. With respect to fuel characteristics, Table 2-1 of the Rancho Seco 

ISFSI Technical Specifications lists the fuel functional and operating limits.  

6.4 Analytical Methods, Models, and Calculations 

Section 8.1.1 of both Volume II and Volume III of the Rancho Seco ISFSI SAR described the 

models used to evaluate thermal performance. These models consider the spent fuel 

assemblies, the DSC, the MP187 Transfer Cask, and the HSM. Different models are used for 

thermal analysis of: HSM air flow, DSC, MP187 Transfer Cask, and HSM.  

The Rancho Seco ISFSI HSM internal air flow and air temperature distribution was based on 

the previously accepted Standardized NUHOMS-24P SAR (Reference 4) methodology which 

used an iterative solution of the macroscopic energy equation. The Rancho Seco ISFSI HSM 

temperature distribution was based on the previously accepted Standardized NUHOMS-24P 

HSM methodology and results. The MP187 Transfer Cask and DSC temperature distributions 

were calculated using a two-dimensional model with the finite difference HEATING7 (Reference 

5) computer code. The DSC and MP187 Transfer Cask analyses are independent of the other 

two models' results. The DSC, MP187 Transfer Cask, and HSM analyses account for natural 

convection, conduction, and radiation heat transfer. The thermal accident scenarios (severe 

environmental condition, partial blockage of the air inlets, and full blockage of air inlets) 

described in Sections 8.1.1, 8.3.5, and 8.3.6 of Volume II and Sections 8.1.1, and 8.2.1 of 

Volume III of the Rancho Seco ISFSI SAR use the same models as are used for normal
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operational conditions. The DSC internal pressure analysis accounts for fill gas, fission gas, 
and control component gas as well as manufacturing deviations and calculated gas 
temperatures. The bounding accident for DSC internal pressure assumes a fully blocked HSM 
for 40 hours and an ambient temperature of 1250F.  

The material properties of the HSM, DSC, and MP187 Transfer Cask are presented in the 
Standardized NUHOMS SAR and support the thermal calculations for the Rancho Seco ISFSI 
SAR. These reflect the accepted values of the thermal properties of the materials specified for 
the construction of the ISFSI. Temperature dependent thermal properties are used for all 
materials in the thermal analyses. An empirically derived effective thermal conductivity, which 
is adjusted for the case with a vacuum in the DSC during drying, is used to model spent nuclear 
fuel assemblies within the DSC with the HEATING7 computer code. The calculated maximum 
temperatures for normal and accident conditions are less than the maximum allowable 
temperatures specified in the ISFSI design criteria in Table 3-12 of Volume I, and Section 3.6 of 
Volume II of the Rancho Seco ISFSI SAR, and supporting calculations. The calculated normal, 
maximum, and minimum FO-DSC or FC-DSC internal cavity pressures of 4.4 psig, 49.6 psig, 
and 0.3 psig, respectively, result in stress intensities which are below the appropriate ASME 
Code, Section III (Reference 6) allowable stresses for all DSC and MP187 Transfer Cask 
components, as presented in the Rancho Seco ISFSI SAR, Volume I, Tables 8-3 through 8-24.  

The Rancho Seco ISFSI thermal analysis results, presented in the Rancho Seco ISFSI SAR 
Volume II, Tables 8-4 and 8-5 and Volume III Tables 8-1, 8-2, 8-3, and 8-4, included 14 cases 
with variations in assumed ambient temperature, partial air inlet blockage, all inlets and outlets 
blocked, DSC in MP1 87 Transfer Cask with helium or vacuum internal basket atmosphere, and 
HSM with 10% fuel failure dilution of the DSC helium atmosphere. The most limiting normal 
storage condition &oncrete temperature was calculated to be 1640F, which is less than the 
200°F concrete temperature limit. The most limiting normal storage condition fuel cladding 
temperature was calculated to be 701 IF, which is less than the 714°F fuel cladding temperature 
limit. The maximum calculated accident steady-state concrete temperature was 241 OF, which is 
bounded by the 300°F concrete limit. The maximum calculated off-normal, infrequent event, or 
accident fuel cladding temperature was 9980F, which is 60'F less than the short-term cladding 
temperature limit of 10580F.  

Table 8-4 of Volume II of the Rancho Seco ISFSI SAR indicates that for the hypothetical case 
of all air inlets and outlets blocked, the maximum HSM concrete temperature is predicted to 
exceed 350OF at approximately 40 hours after blockage occurs. By letter dated February 24, 
2000, SMUD provided a revision to Table 8-4, which modified Footnote 2 to clarify that the 
design decay heat load for the Rancho Seco fuel is substantially lower than that assumed in the 
Standardized NUHOMS model (13.5kW vs. 24kW), and that the resulting peak concrete 
temperature predicted for the Rancho Seco ISFSI HSM would be 300'F. The actual heat loads 
for a fully-loaded DSC at Rancho Seco are expected to be less than 10 kW; therefore, the 
resulting HSM concrete temperatures will be even lower than those calculated for the assumed
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13.5kW case. In addition, the assumed maximum ambient temperature for Rancho Seco is 

also lower than that used for the bounding NUHOMS case (1 17'F vs. 125°F). Rancho Seco 

ISFSI Technical Specification 5.5.3, HSM Thermal Monitoring Program, will require daily 

monitoring of the HSM roof temperature, and a daily visual inspection of the HSM air inlet and 

outlet vents, to allow prompt identification and correction of any off-normal thermal condition.  

These conservative assumptions and surveillance requirements ensure that the concrete 

temperatures in the HSM will not approach the established limits for the material.  

The maximum calculated MP187 Transfer Cask NS-3 neutron shielding temperature was 

239°F, which is below the 250OF limit for this material. The maximum calculated temperature 

for the lead MP187 Transfer Cask component is 2760 F, which is less than its respective 

material temperature limit of 621'F.  

The Rancho Seco ISFSI SAR and supporting calculations presented a comparison of ambient 

conditions between the Rancho Seco ISFSI and the Standardized NUHOMS-24P design. This 

,comparison is presented in Table 6-1 beloW.  

Table 6-1. Comparison of Rancho Seco ISFSI and Standardized NUHOMS-24P Ambient 
Conditions 

Ambient Condition Rancho Seco ISFSI Value Standardized NUHOMS
24P Value 

Maximum DSC Decay Heat 13.5 24 
(kW) ', 

Minimum Ambient -20 -40 
Temperature (OF) 

Normal Ambient 70 70 
Temperature (OF) 

Maximum Ambient 117 125 
Temperature (OF) 

Long Term Average Solar 88 62 
Heat Flux (Btu/hr-sq. ft.) 

Off-Normal Maximum Solar 137 123 
Heat Flux (Btu/hr-sq. ft.) 

This table shows that the Rancho Seco ISFSI decay heat and ambient temperatures are either 
bounded by or equal to the values used in the Standardized NUHOMS-24P, except for the solar 
heat flux which is higher by 11% for the off-normal case, and by 42% for the long-term case.  
To address these exceptions, the licensee presented an analysis which calculated that a 105% 
increase in solar heat flux resulted in a maximum HSM temperature increase of 4.2% and no
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increase in DSC or spent nuclear fuel cladding temperature. These results, assuming a linear 
relationship between increased solar heat flux and maximum HSM temperature, lead to a 
predicted HSM maximum temperature rise of 0.9% for the off- normal case of 11% higher solar 
heat flux, and a predicted HSM maximum temperature rise of 1.7% for the long-term case of 
42% higher solar heat flux. Section 8.1.1.1 of Volume II of the Rancho Seco ISFSI SAR states 
that the 1.7% higher HSM temperature caused by higher solar heat flux is offset by the 44% 
lower decay heat within the Rancho Seco HSM (i.e., 13.5 kW vs. 24 kW).  

The staff performed an independent technical assessment of the competing thermal effects of 
higher solar heat flux and lower decay heat load of the Rancho Seco ISFSI as compared to the 
Standardized NUHOMS design. The maximum difference in solar heat flux for the Rancho 
Seco ISFSI is 26 Btu/hr-sq. ft. (i.e., 88 - 62 Btu/hr-sq. ft.). This incremental solar heat flux is the 
equivalent of an additional 4.7 kW applied to the surface of HSMs at the end of a row or 2.5 kW 
applied to the surface of HSMs inside a row. The difference in equivalent solar heat loads is 
related to the exposed surface area of HSMs in a row. The maximum decay heat of an HSM at 
Rancho Seco, 13.5 kW, constitutes a reduction of 10.5 kW from the Standardized NUHOMS
24P design value of 24 kW. Thus, the 10.5 kW reduction in decay heat is much larger than the 
2.5 kW or 4.7 kW increase in solar heat load due to a larger solar heat flux. In addition, the 
solar heat flux would be expected to occur only during the day whereas the lower decay heat 
exists continuously.  

The staff found that the effect of an increase in HSM surface solar heat flux on fuel cladding 
temperature is smaller than the effect of lower DSC decay heat. This is due to the fact that 
heat transfer paths exist from both the surface of the HSM and between the DSC and HSM 
before the effect of solar heat flux could propagate to the fuel. However, decay heat emanates 
from the fuel itself and must be transferred directly out of the fuel and its cladding. A 
calculation of the effect of a 105% increase of solar heat flux on the HSM resulted in no 
increase in the DSC surface temperature. In the HSM, cladding temperature varies with 
changes in DSC surface temperature for the same decay heat. Therefore, the 11 % to 44% 
increase in solar heat flux at the Rancho Seco ISFSI is not expected to affect the calculated 
maximum fuel cladding temperature.  

Unlike the HSM, the Rancho Seco ISFSI DSC geometry and materials are not identical to that 
in. the Standardized NUHOMS-24P design. Principal differences include: 

1. Longer axial cavity in the FC-DSC to accommodate the additional length of control 
components, 

2. Inclusion of neutron poison plates and support sleeves, 
3. Presence of control components in fuel assemblies stored in the FC-DSC, 
4. Presence of only 13 fuel assemblies in additional encapsulation in the FF-DSC, and 
5. Additional structural support within the DSC.
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The applicant utilized a two-dimensional radial heat transfer model of the FC-DSC and FO-DSC 
to calculate fuel cladding temperatures. This model, developed and used with the HEATING7 
multidimensional finite difference heat conduction digital computer code, simulated one quarter 
of the DSC basket with six fuel assemblies and the associated neutron absorber plates, guide 
sleeves, and DSC shell. Gaps were conservatively assumed to account for fabrication 
tolerances. The radial region was modeled with a series of square and rectangular regions 
using HEATING7's X-Y geometry. The X-Y Cartesian geometry is directly applicable to the 
square shape of the fuel assembly envelope, sleeves, and neutron absorber plates, but 
constitutes an approximation of the circular DSC shell by dividing it into 10 rectangles of varying 
dimensions. Evaluation of the results of the HEATING7 calculations show that the 
temperatures in the vicinity of the DSC shell are not significantly affected by this approximation.  

Two HEATING7 MP187 Transfer Cask models were used with Cartesian X-Y geometry to 
simulate either the top half or the bottom half of the cask outside of the DSC shell. The top half 
cask model assumed a uniform gap between the DSC shell and the cask inner shell while the 
bottom half model assumed no gap between the DSC shell and the cask inner shell. The 
bottom half model has no solar heat flux whereas the top half model includes the same solar 
heat flux assumed in the HSM thermal analysis. The staff finds that the aforementioned MP187 
Transfer Cask model assumptions are consistent and appropriate for the geometry and 
horizontal orientation of the MP187 Transfer Cask during transfer operations from the spent 
fuel pool building to the HSM.  

The HEATING7 model of the DSC basket inside the HSM conservatively assumed that the total 
DSC decay heat was 18.34 kW, even though the maximum expected DSC decay heat for a 
1999 Rancho Seco ISFSI spent nuclear fuel load date is 13.5 kW, as presented in the Rancho 
Seco ISFSI SAR. The calculated temperatures apply to both the FO-DSC and the FC-DSC, 
both of which bound the temperatures expected for the FF-DSC because of its much lower 
decay heat. The HEATING7 model of the MP187 Transfer Cask assumed a decay heat of 13.5 
kW in accordance with the 10 CFR 71 application for the MP187 Transfer Cask and the 
maximum expected decay heat for Rancho Seco spent nuclear fuel.  

The applicant's thermal analyses also accounted for variations in the thermal emissivity of HSM 
heat shield paint and the effect of no heat shield paint on calculated HSM temperatures.  
Additional calculations evaluated the impact of deviations in the spacing between adjacent 
HSMs. Finally, the applicant presented calculations which determined the effect of variations in 
spent nuclear fuel cladding surface emissivity on maximum cladding temperature. All the 
aforementioned sensitivity calculations for heat shield paint emissivity, HSM spacing, and fuel 
cladding surface emissivity showed that the calculated ISFSI component and fuel temperatures 
would not exceed their related material temperature limits.
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The staff evaluated inputs, assumptions, boundary conditions, and modeling techniques used in 
the thermal analysis of the Rancho Seco ISFSI. All relevant parameters were reviewed for 
consistency, correctness, and technical basis. Adequate finite difference nodalization and time 
step size, for transient calculations, were demonstrated. Staff evaluation included independent 
confirmation of the DSC normal and accident pressure calculations, interpretation of 
HEATING7 input and output files, maximum hypothetical heat load of actual Rancho Seco 
Nuclear Generating Station spent nuclear fuel, confirmation of ISFSI geometry, and 
independent calculations of material properties.  

SMUD presented the results of thermal calculations for the DSC, HSM, and the MP1 87 
Transfer Cask for important component materials and spent nuclear fuel cladding. These 
results, along with their associated material temperature limits, are presented in Table 6-2.  
This table shows that, for each component and DSC-HSM-MP187 Transfer Cask configuration, 
the calculated normal and short term accident maximum material temperatures were less than 
their corresponding material temperature limits.  

Table 6-2. Comparison of Calculated ISFSI Component Temperatures and Material 

Temperature Limits 

Component - Condition Calculated Material 
Material Maximum Temperature Limit 

Temperature (°F) (OF) 

HSM - Concrete 70 OF Ambient, 164 200 
Normal 

HSM - Concrete 11 7°F Ambient, 241 300 
Accident 

HSM - Concrete All air vents blocked - 350 350 
11 70F, Accident (at 
40 Hours).  

DSC in HSM - Fuel 70OF Ambient, 701 714 
Cladding Normal 

DSC in HSM - Fuel 11 70F Ambient, 746 1058 
Cladding Accident 

DSC in HSM - Fuel All air vents blocked - 809 1058 
Cladding 1250F, Accident (at 

40 Hours) 

FO/FC DSC in 70OF Ambient, 196 250 
MP187 Transfer Normal 
Cask - NS3 Neutron 
Shielding
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FO/FC DSC in 117 0F Ambient, 239 250 
MP187 Transfer Accident 
Cask - NS3 Neutron 
Shielding 

FO/FC DSC in -20OF Ambient, 96 250 
MP1 87 Transfer Accident 
Cask - NS3 Neutron 
Shielding 

FO/FC DSC in 1 170F Ambient, 276 621 
MP1 87 Transfer Accident 
Cask - Lead 
Shielding 

FO/FC DSC in 1 00°F Ambient, 998 1058 
MP1 87 Transfer Draining and Drying 
Cask - Fuel Cladding Process - Vacuum 

FO/FC DSC in 11 70F Ambient, 746 1058 
MP187 Transfer Accident 
Cask - Fuel Cladding 

FO/FC DSC in 100'F Ambient, 995 1000 
MP187 Transfer Draining and Drying 
Cask - Boral Neutron Process - Vacuum 
Absorber 

DSC in HSM - Boral 11 70F Ambient, 746 1000 
Neutron Absorber Accident 

DSC in HSM - Boral 70'F Ambient, 701 850 
Neutron Absorber Normal 

The staff noted that the insertion of control components into Rancho Seco Nuclear Generating 
Station spent nuclear fuel assemblies is expected to enhance the heat transfer within the DSC 
between the fuel and the basket wall. An extensive analytical and empirical evaluation 
(Reference 7) of nuclear fuel assembly effective thermal conductivity demonstrated that the gas 
conductivity of helium backfilled spent fuel DSCs dominates the heat transfer process. The 
presence of control components in otherwise empty fuel assembly guide tubes displaces the 
relatively low thermal conductivity helium with higher thermal conductivity stainless steel clad 
control components.  

The staff's confirmatory analysis for the normal and accident storage conditions confirmed the 
Rancho Seco ISFSI SAR results. The staff also concluded that the maximum temperatures of 
the storage and MP1 87 Transfer Cask components and spent fuel cladding are less than the 
Rancho Seco ISFSI vendor's design criteria. Finally, the staff concluded that the DSC pressure 
resulting from the average cavity temperature coupled with the failure of all of the spent fuel
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rods and control component rods results in calculated stresses that are less than the specified 
ASME Code design criteria.  

6.5 Protection from Fires and Explosions 

Section 8.2.5 of Volume I of the Rancho Seco ISFSI SAR describes the external conditions 
assumed for the accident condition of a fire. The only fire that was analyzed is a 300 gallon 

diesel fuel spill which engulfs a loaded MP187 Transfer Cask during transfer and ignites 
burning for 15 minutes. This 300 gallon assumption is bounding based on the lower maximum 

allowable fuel volume of 200 gallons specified in Rancho Seco ISFSI Technical Specification 
5.7, Flammable Fuel Controls. The 117 0F ambient air case with maximum solar heat flux 
MP187 Transfer Cask HEATING7 model was used to calculate the transient thermal response 

to this fire accident. The analysis uses assumptions that are equal to or bound those 

delineated in 10 CFR 71.73. The results of this calculation are presented in Table 6-3.  

Table 6-3. Comparison of Calculated Maximum Fire Accident Temperatures and Material 
Thermal Limits 

Component Maximum Calculated Material Thermal Limit (OF) 
Temperature (OF) 

NS-3 Neutron Shielding 1156 250 

Neutron Shielding Aluminum 1156 1220 
Stiff eners 

Lead Gamma Shielding 408 621 

Top Closure Seal 387. 600 

Bottom Closure Seal 354 600 

Bottom Drain Port 583 700 

Top Vent Port 426 700 

Fuel Cladding < 809 1058 

Boral Neutron Absorber < 809 1000 

The analysis demonstrated that the assumed fire does not compromise the containment 
integrity of the Rancho Seco ISFSI DSC, because no containment component material 

temperature thermal limits are exceeded. However, the fire accident calculation transient 

results showed that the material temperature limit of the MP187 Transfer Cask NS-3 neutron 

shielding was exceeded. Therefore, the applicant assumed that the MP187 Transfer Cask 

neutron shielding and its aluminum stiffeners are no longer present after the fire. The absence 

of these components would not affect the confinement integrity of the DSC or the structural
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integrity of the MP187 Transfer Cask, but would result in a significant increase in the dose rates 
on the radial surface of the MP187 Transfer Cask. The applicant should include provisions in 
the appropriate fire accident emergency response procedure that address the expected higher 
MP1 87 Transfer Cask dose rates for post-accident recovery; however, the details of such 
procedures are beyond the scope of this review.  

The applicant evaluated the effect of a postulated diesel fuel fire near a loaded HSM at the 
Rancho Seco ISFSI. Based on the relatively small HSM air inlet and outlet vent areas, 
geometry, ISFSI apron slope, and juxtaposition of the transfer trailer to the HSM during loading' 
of a DSC into the HSM, the applicant concluded that the impacts of a postulated fuel spill fire on 
the DSC and its stored spent nuclear fuel are bounded by the calculation for a fire around the 
loaded MP1 87 Transfer Cask. The applicant did not analyze the HSM concrete transient 
temperature rise due to such a postulated fire around the HSM to determine if the peak 
concrete temperature exceeded its short-term temperature limit of 3500F. This was based on 
the applicant's assertion that the MP187 Transfer Cask fire analysis results are bounding for all 
fire accident scenarios. The staff agrees with the applicant's assertion that the MP1 87 Transfer 
Cask fire calculation bounds a fire accident around the HSM for evaluating the transient thermal 
response of the DSC and its contents. Both the geometry and the higher thermal inertia of the 
HSM, as compared to the MP1 87 Transfer Cask, justifies the MP1 87 Transfer Cask fire 
analysis as limiting for the Rancho Seco ISFSI. However, the staff expects that a fire analysis 
for the HSM may result in some section of the outside HSM concrete exceeding its short-term 
temperature limit of 350'F. Such temporary excessive temperatures may result in a loss of 
radiation shielding capability for a portion of the HSM concrete structure. The applicant should 
include a concrete shielding integrity assessment as part of an HSM fire recovery procedure; 
however, the details of such a procedure are beyond the scope of this review.  

Small explosive charges, generally less than 4 kg TNT and used for seismic exploration by 
mining operations within the 16 km (10 mi) radius, were determined to be of no consequence at 
the ISFSI site. The maximum probable explosive charge of 22,700 kilogram (kg) (50,000 
pounds (Ibs)) detonated on a truck traveling along the highway nearest to the site was 
conservatively calculated to result in an overpressure of less than 6.9 kiloPascals (kPa) (1 
pounds per square inch (psi)). Therefore, there is no credible threat to the Ranch Seco ISFSI 
from explosion.  

After review of all calculations, assumptions, methodology, and inputs, the staff concluded that 
the applicant has provided an acceptable basis for the ISFSI design and location of safety
related structures and systems to minimize the effect of fire and explosions, has used 
noncombustible and heat resistant materials whenever practical, and does not require explosion 
detection systems. Therefore, the Rancho Seco ISFSI is in compliance with 10 CFR 72.122(c).  

The staff found that the thermal systems and components important-to-safety had been 
analyzed and evaluated to assess their adequacy for protecting the health and safety of the
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public. The staff concluded that the Rancho Seco ISFSI is able to safely store Rancho Seco 
Nuclear Generating Station spent fuel and control components for 20 years.  

The Rancho Seco ISFSI was evaluated to store an array of 22 HSMs (although only 21 are 
planned to be loaded) placed onto a 24-inch thick reinforced concrete pad. On the basis of its 
review of the Rancho Seco ISFSI SAR, the staff concluded that the description of the thermal 
systems and components important-to-safety and the evaluation of those systems satisfied the 
requirements of 10 CFR 72.24(d). The staff further concluded that the spent fuel cladding will 
be protected against degradation during the period of the license in compliance with the 
requirements of 10 CFR 72.122(h)(1), and that the ISFSI is designed to effectively perform its 
safety function effectively under credible fire and explosion conditions in compliance with 
10 CFR 72.122(c).  

6.6 Evaluation Findings 

The staff made the following findings based on its review of the Rancho Seco ISFSI SAR and 
supporting calculations and documentation: 

F6.1 SSCs important-to-safety are described in sufficient detail in Sections 1, 3, and 4 of SAR 
Volumes I, II, and Ill, to enable an evaluation of their heat removal effectiveness. ISFSI 
SSCs important-to-safety will remain within their operating temperature ranges in 
accordance with 10 CFR 72.122.  

F6.2 The Rancho Seco dry storage system is designed with a heat-removal capability having 
testability and reliability consistent with its importance-to-safety, as required by 10 CFR 
72.128.  

F6.3 The spent fuel cladding is protected against degradation that leads to gross ruptures by 
maintaining the cladding temperature for a 5.5-year cooled fuel assembly in a helium 
environment below 714°F for long-term and below 1058 0F for short-term, for 
assemblies of the Babcock & Wilcox 15 x 15 Mark B PWR fuel type. Protection of the 
cladding .against degradation will allow ready retrieval of spent fuel assemblies for 
further processing or disposal as required by 10 CFR 72.122.  

F6.4 The staff concluded that the site-specific fire and explosion hazards are acceptable and 
that the fire protection program meets the requirements of 10 CFR 72.122(c).  
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7 SHIELDING EVALUATION.  

The primary objective of this review was to determine whether the shielding design features of 
the ISFSI meet NRC criteria for protection against direct radiation from the material to be 
stored. In particular, the review was performed to assess the validity of dose rate estimates 

made in the Rancho Seco ISFSI SAR. These estimates were in turn used in the radiation 
protection review described in Chapter 11 of this SER. The regulatory requirements for 
providing adequate radiation protection to licensee personnel and members of the public 
include 10 CFR Part 20, 10 CFR 72.104(a), 72.106(b), and 72.236(d). Because 10 CFR Part 

72 dose requirements for members of the public include direct radiation, effluent releases, and 
radiation from other uranium fuel-cycle operations, an overall assessment of compliance with 
these regulatory limits is evaluated in Chapter 11 (Radiation Protection) of this SER.  

The shielding -review focuses on the calculation of the dose rates from both gamma and 

neutron radiation at locations near the Transfer Cask and HSMs and at assumed distances 
from the Transfer Cask and HSMs. Off-site dose estimates include the dose contribution from 

the calculated direct radiation dose rates in Section 7 of Volume I of the Rancho Seco ISFSI 

SAR, which also presents estimated occupational exposures.  

7.1 Shielding Design Features and Design Criteria 

7.1.1 Shielding Design Features 

The Rancho Seco ISFSI system is designed to provide both gamma and neutron shielding for 

all fuel loading, transfer, and storage conditions. Rancho Seco ISFSI SAR Section 7.3.2.1 of 
Volumes I and III described the principal components of the DSC top axial neutron and gamma 
shielding as the stainless steel basket shell, thick steel top and bottom axial shield steel plugs 
and steel top and bottom axial cover plates. The HSM provides gamma and neutron radiation 

shielding by virtue of its thick concrete section walls in the radial and axial directions, including a 

thick steel plate enclosed concrete door over the opening for loading the DSC into the HSM.  

Shielding of the HSM air inlet and air outlet paths is provided by the labyrinthine air passage 

geometry that includes sharp bends to preclude radiation streaming.  

The MP187 Transfer Cask top axial neutron and gamma dose shielding is provided by the 
DSC thick steel plugs and steel cover plates lids. Additional axial shielding is provided by the 
MP187 Transfer Cask stainless steel top and bottom cover plates. The MP187 Transfer Cask 

radial neutron and gamma shielding consists of the DSC steel shell, and the MP187 Transfer 

Cask steel shell which encloses two material layers. These two shielding materials are lead, for 

gamma shielding, and a hydrogenous neutron moderation and absorption substance. This 

neutron shielding material is NS-3, which is cast in the Transfer Cask annular space.
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7.1.2 Shielding Design Criteria 

The Rancho Seco ISFSI Radiation Protection Program provides radiological controls for the 
DSC, MP187 Transfer Cask, and HSM surface dose rates. No specific dose rate design criteria 
are specified in the Rancho Seco ISFSI SAR. Overall design criteria for the Rancho Seco 
ISFSI are the regulatory dose limits and requirements in 10 CFR Part 20, and 10 CFR 
72.104(a) and 10 CFR 72.106(b).  

The staff evaluated the Rancho Seco ISFSI shielding design features and found them 
acceptable. The Rancho Seco ISFSI SAR analyses provided reasonable assurance that the 
shielding design features and design criteria can meet the regulatory requirements in 10 CFR 
Part 20, 10 CFR 72.104(a), and 10 CFR 72.106(b). The staff evaluated the overall radiation 
protection design features and design criteria of the Rancho Seco ISFSI, as described in 
Chapter 11 of this SER.  

7.2 Source Specification 

The source specification is presented in Section 7.2 of Volume I of the Rancho Seco ISFSI 
SAR. The spent nuclear fuel at the Rancho. Seco Nuclear Plant consists of the zircaloy clad 
B&W 15x1 5 Mark B PWR fuel design whose characteristics are described in the Rancho Seco 
ISFSI SAR, Volume I, Table 3-1. The Rancho Seco spent fuel to be stored at the ISFSI will 
have an initial U23

" enrichment <3.43 %, a maximum average burn-up of <38,268 MWd/MTU, 
and a cooling time >7 years. Rancho Seco control components will also contribute to the 
radiation source for the Rancho Seco ISFSI.  

Cask-specific analyses were performed for bounding source term Rancho Seco fuel. Neutron 
and gamma source terms for the stored spent fuel were generated using the Office of Civilian 
Radioactive Waste Management (OCRWM) database (Reference 1) and the ORIGEN2 
computer code (Reference 2). The maximum gamma source term was determined by 
assuming the following bounding combination of initial U235 enrichment, burn-up and cooling 
time: 3.21 weight percent U235 with 34,143 MWd/MTU and 7-year cooling time. The maximum 
neutron source term was determined by assuming the following bounding combination of initial 
U235 enrichment, burn-up and cooling time: 3.18 weight percent U235 with 38,268 MWd/MTU 
and 13-year cooling time.  

The Co 60 gamma source for control components and non-fuel bearing components of the spent 
nuclear fuel assemblies in the active fuel region was also calculated using the OCRWM 

database. The gamma source above and below the active fuel region was calculated using 
core flux correction factors from Pacific Northwest Laboratory (PNL) (Reference 3 ). The 
applicant assumed a cobalt impurity level of 1,000 parts per million (ppm) for stainless steel fuel 
components and 4,700 ppm cobalt for inconel fuel components, including control components.
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An axial peak-to-average gamma source shape ratio of 1.2 was selected to be conservative 
based on the bounding source term fuel burn-up. Similarly, the neutron source axial peak-to
average source shape was conservatively determined to be approximately 1.2.  

The staff evaluated the basis and methodology for calculating bounding radiation neutron and 
gamma source terms. The Rancho Seco spent nuclear fuel enrichment-burn-up-cooling 
combinations selected by the applicant were found to be suitably conservative and determined 
correctly from the OCRWM database and the ORIGEN-2 computer code. Staff independent 
confirmatory SAS2H/ORIGEN-S (References 4 and 5) calculations substantiated the applicant's 
source term values and spectrum. The staff calculated neutron source term was 26% higher 
than that calculated by SMUD, but the staff's gamma source term was 27% lower for the same 
fuel, burn-up, enrichment, and cooling time. Although, this difference was not considered to be 
significant, the staff used its source term in independent confirmatory shielding dose rate 
calculations. Furthermore, the staff found that the method for calculating Co60 source terms in 
the active fuel region used conservative assumptions. The staff concluded that the 
methodology used by the applicant to calculate the neutron and gamma source terms was 
sufficiently bounding. Further discussion of the calculated dose rates is presented in Section 
7.4 of this SER.  

Both neutron and gamma source terms were found to be appropriate for the Rancho Seco
specific spent nuclear fuel burn-up history and the bounding sou rce term spent nuclear fuel 
characteristics. Finally, the staff notes that the known and static inventory of spent nuclear fuel 
and associated control components at Rancho Seco based on its permanently shutdown status 
provides a high degree of assurance that bounding source terms have been calculated for the 
Rancho Seco ISFSl.  

7.3 Model Specifications 

The model specifications for transfer cask shielding are presented in the Rancho Seco ISFSI 
SAR Volume III Section 7.3 whereas the model specifications for the HSM shielding are 
identical to that used in the Standardized NUHOMS SAR (Reference 6). The shielding models 
for the Rancho Seco ISFSI HSM and MP187 Transfer Cask consisted of a combination of one
dimensional and two-dimensional representations of the Rancho Seco ISFSI system using 
design drawings. A description of the MP1 87 Transfer Cask shielding configuration is 
presented in the Rancho Seco ISFSI SAR, Volume I, Section 4.2.5.3. A depiction of the MP187 
Transfer Cask shielding model was graphically presented in the Rancho Seco ISFSI SAR, 
Volume III, Figure 7-1.
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7.3.1 Source Configuration 

The same gamma and neutron source was used for both the HSM and the MP187 Transfer 
Cask shielding analysis. The shielding gamma source is divided into three axial regions: 
bottom fuel assembly nozzle, active fuel, and top fuel assembly nozzle. The shielding neutron 
source consists of the one axial active fuel region because the other regions are not neutron 
sources. Each of the aforementioned regions is modeled as a homogeneous volume 
representing the mix of all elements present in the components of that region. The axial 
distribution of the gamma source was assumed to follow the 1.2 peak to average relative profile 
in the Rancho Seco ISFSI SAR supporting shielding calculations. This gamma axial distribution 
was found to be bounding for the specific range of burn-up and enrichment associated with the 
Rancho Seco spent nuclear fuel inventory.  

The applicant assumed the same 1.2 peak to average axial profile for the neutron source as 
was used for the gamma source. The staff finds that this axial neutron source shape is not 
appropriate for spent nuclear fuel. The axial distribution of the neutron source should be 
approximately proportional to the burn-up level raised to the 4.2 power, based on surveys of the 
OCRWM computer database neutron source strengths. The effect of using the 4.2 power law 
for axial neutron source peak resulted in the staff calculating a peak axial Rancho Seco Nuclear 
Generating Station spent nuclear fuel neutron source strength that is 79% higher than the 1.2 
peak used by the applicant. Staff independent confirmatory shielding and off-site dose rate 
calculations used this higher axial neutron source peaking. The effect of this higher neutron 
source is presented in SER Section 7.4. Staff calculated MP187. Transfer Cask dose rates 
increased due, in part, to the higher neutron source term, but HSM and offsite dose rates were 
not significantly affected because gamma radiation dominates the HSM surface dose rate.  

7.3.2 Streaming Paths and Regional Densities 

"the shielding models included streaming paths for the annulus between the DSC and the 
transfer cask, and through the labyrinthine HSM air inlet and outlet passages. HSM gamma 
and neutron streaming dose rates were previously calculated for the Standardized NUHOMS 
SAR, whereas the transfer cask streaming dose rates were calculated using two-dimensional 
models and the Discrete Ordinates Transport (DORT) computer code (Reference 7).  

The composition and densities of the materials used in the shielding analysis are presented in 
the Rancho Seco ISFSI SAR supporting calculations. Chapter 6 of this SER shows that all 
materials used in the Rancho Seco ISFSI remain below their respective design temperatures 
during normal, off-normal, and accident conditions. Therefore, the shielding analysis does not 
address changes in material density or composition from temperature variations, except for the 
neutron shield material. The neutron shield material is expected to experience water 
evaporation during normal and off-normal conditions. Therefore, the neutron shield water 
density was reduced by 10% in the shielding model'to account for potential reduction in
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hydrogen density. The bounding accident condition for transfer cask shielding assumes the 
elimination of all the NS-3 neutron shielding in the transfer cask due to a postulated fire.  

The staff evaluated the Rancho Seco ISFSI SAR shielding models and found them to be 
acceptable. The model dimensions and material specifications provide reasonable assurance 
that the Rancho Seco ISFSI system was adequately modeled in the shielding analysis. The 
staff evaluation of material integrity of the shielding materials is in Chapter 5 of this SER.  

The staff evaluated the MP1 87 Transfer Cask NS-3 neutron shield material with a thickness of 
approximately 3.75 inches, an NS-3 density of 1.76 g/cm 3, a hydrogen content of 4.4 weight 
percent, and a minimum boron carbide content of 1.0 weight percent. The neutron shield 
region composition also accounts for the presence of aluminum heat transfer fins. The 
applicant assumed a 10% lower hydrogen content than the manufacturer stated in its 
specifications for NS-3, based on laboratory tests of actual samples including the effect of 
subjecting the neutron shielding to a temperature of 2500F. The staff noted that uncontrolled 
voids or other defects in the MP187 Transfer Cask poured neutron shield or the HSM concrete 
could result in neutron and/or gamma streaming paths and reduce shielding effectiveness.  
Failure to identify uncontrolled voids or other defects through process controls, radiation 
measurements, and/or check sources could possibly result in failure to meet occupational or 
offsite dose requirements in 10 CFR Part 20 and 10 CFR 72.104. The Rancho Sbco ISFSI 
radiation protection program will be implemented in accordance with Technical Specification 
(TS) 5.5.4, in part, to identify anomalies of this type.  

7.4 Shielding Analyses 

7.4.1 Shielding-Analyses 

The shielding analyses are presented in the Rancho Seco ISFSI SAR Volumes II and III 
Section 7.3.2. The shielding analysis of the Rancho Seco ISFSI HSM was based on that 
performed for the Standardized NUHOMS SAR and supplemented by manual calculation 
methods. The shielding analysis for the Rancho Seco ISFSI transfer cask was performed using 
the DORT two-dimensional discrete ordinates transport computer code. The gamma and 
neutron flux-to-dose-rate conversion factors used for the transfer cask shielding analyses were 
from ANSI/ANS 6.1.1-1991 (Reference 8) and the CASK-81 (Reference 9) library.  

7.4.1.1 Normal Conditions 

The Rancho Seco ISFSI SAR presented calculations for normal condition dose rates of the 
design basis Zircaloy-clad Rancho Seco PWR fuel with maximum source term Rancho Seco 
control components. These dose rates were determined for the HSMs and MP187 Transfer 
Cask at the locations shown in the Rancho Seco ISFSI SAR Volume II, Figure 7-1, and Volume 
III, Figures 7-1, 7-2, 7-3, and 7-4. As shown in the SAR, Volume II, Table 7-1, the maximum
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area average surface contact total (i.e., neutron and gamma) dose rates calculated for the roof, 
front, and side of the HSM are approximately 36 mrem/hr, 11.2 mrem/hr, and 0.99 mrem/hr, 
respectively. For the transfer cask configuration during movement from the fuel storage 

building to the HSM, the maximum calculated total contact side and top dose rates, as 
presented in the Rancho Seco ISFSI SAR, Volume Ill, Figure 7-1, are approximately 29 
mrem/hr and 224.6 mrem/hr, respectively. The highest applicant calculated transfer cask 
contact surface dose rate, at the corners of the neutron shield, was 546.1 mrem/hr. It should 
be noted that the total HSM surface dose rates are dominated by the gamma dose, whereas 
the total dose rates on the transfer cask include a significant contribution from neutrons. The 
staff performed independent confirmatory calculations on the HSM and MP187 Transfer Cask 
using the MCNP-4B2 (Reference 10) Monte Carlo three-dimensional digital computer code and 
an independent model of the transfer cask and HSM. Staff calculations assumed the bounding 
Rancho Seco spent nuclear fuel is present in the HSM and transfer cask. A comparison of 
applicant and staff calculated dose rates is presented in Table 7-1.  

Table 7-1. Comparison of SMUD and NRC Calculated Rancho Seco ISFSI Dose Rates 

ISFSI Location SMUD Calculated Dose NRC Calculated Dose Rate 
Rate (millirem/hour) (millirem/hour) 

Total HSM Roof Surface 36 32.9 

Total HSM Front Surface 11.2 11.86 

Total HSM Side Surface ,0.99 1.43 

MP187 Transfer Cask 28.5 44.5 
Bottom Outside Corner, 
Neutron 

3 Feet from the Bottom 26.1 39.4 
Outside MP187 Transfer 
Cask Corner; Total 

Inside Corner of Bottom of 546.1 559.5 
MP187 Transfer Cask 
Neutron Shield, Total 

MP187 Transfer Cask Side. 29.0 99.2 
Radial Surface, Total 

Inside Corner of Top of 339.7 271.9 
MP1 87 Transfer Cask 
Neutron Shield, Total 

MP187 Transfer Cask Top 19.0 13.2 
Outside Corner, Neutron I
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Staff independent confirmatory dose rate calculations in Table 7-1 are in reasonable agreement 
with or underpredict the SMUD calculated values, except for the MP187 Transfer Cask side 
surface dose rate in which the staff calculation is approximately three times the SMUD value.  
However, the transfer cask side surface dose rate has little effect on the calculation of public 
doses, since the transfer cask is only used for a small time period when loading the DSC into 
the HSM. The SMUD ISFSI radiological protection program includes provisions for monitoring 
dose rates around the transfer cask and following ALARA principles to minimize worker doses 
from the loaded transfer cask.  

7.4.1.2 Accident Conditions 

Section 8.2.5 of Volume I of the Rancho Seco ISFSI SAR presented a calculation for a 
postulated fire accident condition during movement of the loaded transfer cask. This accident, 
discussed in further detail in SER Chapter 6, results in the elimination of the NS-3 neutron 
shielding and its associated aluminum stiffeners within the transfer cask: The maximum 
calculated dose rate at the side of the transfer cask without the NS-3 present increased to 1.2 
rem/hr due to neutron radiation. The fire accident description does advise that an inspection of 
the transfer cask will be necessary after a fire to ensure that it can continue to perform its 
function. A fire around the HSM was dismissed by the applicant as being bounded by the 
transfer cask fire and precluded by the design of the HSM pad and the thermal inertia of the 
concrete HSM structure.  

7.4.1.3 Occupational Exposures 

As discussed in the Rancho Seco ISFSI SAR Volume I Section 7.4, occupational exposures to 
station personnerfrom the maximum design basis Rancho Seco fuel source term have been 
evaluated for ISFSI operations. The design basis working dose rates were used in the 
evaluations. The estimated dose from loading, transport, and emplacement of a single cask is 
2.5 person-rem. The estimated dose for loading, transport, and emplacement of all 21 HSMs in 
the ISFSI is 52.5 person-rem.  

The annual occupational exposures from routine maintenance activities such as visual 
surveillance of HSM air inlets/outlets, temperature readings, concrete inspections, radiation 
protection surveys, and ISFSI concrete storage pad inspection were evaluated. The evaluation 
used the design-basis dose rates and assumed the ISFSI was filled to design capacity. The 
annual exposure for these activities was estimated to be 1.2 person-rem. There is reasonable 
assurance that individual exposures will be below the annual occupational limit of 5 rem 
specified in 10 CFR 20.1201.  

7.4.1.4 Off-site Dose Calculations 

The dose rates at various distances from the loaded HSMs were calculated including scattering 
and cask surface gamma and neutron leakage. The applicant conservatively assumed 22
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HSMs and two MP187 Transfer Casks are loaded with design basis Rancho Seco FC-DSCs, 
even though the Rancho Seco ISFSI design will only contain 21 loaded HSMs and no loaded 
MP187 Transfer Casks, and much lower source term fuel than the maximum design basis FC
DSC. The applicant's calculation did not take credit for shielding by the earthen berms and tall 
buildings surrounding the ISFSI site. The off-site dose rates were calculated using the MCNP4 
(Reference 11) Monte Carlo digital computer code coupled with supplementary Rancho Seco 

specific source strength ratio manual calculations. HSM and MP187 Transfer Cask surface 
averaged neutron and gamma dose rates and energy spectra were used as input to the 
applicant's MCNP model, which also used ANSI/ANS-6.1.1-1977 dose factors. Staff 

confirmatory analyses were performed using the MCNP-4B2 Monte Carlo computer code and 
an independent three-dimensional model of the DSC-HSM geometry to calculate off-site doses.  
The staff offsite dose calculations assumed a 1999 fuel loading date and included the effect of 
the actual Rancho Seco spent fuel inventory source term, not just the bounding radiological 
source term. A comparison of SMUD and NRC calculated ISFSI dose rates at key distances is 
presented in Table 7-2.  

Table 7-2. Comparison of SMUD and NRC Calculated Rancho Seco ISFSI Off-site Doses 

Location and Distance SMUD Calculated Total NRC Calculated Total Dose 
from ISFSI of Dose Rate or Dose Rate or Annual Dose Rate or Annual Dose 

Annual Dose (millirem per hour or (millirem per hour or 
millirem per year) millirem per year) 

ISFSI Fence, 44 meters 1.89 millirem per hour 0.91 millirem per hour 

Controlled Area Boundary, 18.3 millirem per year 27 millirem per year 
365 meters (100% 
Occupancy) 

Nearest Public Residence, 0.16 millirem per year 0.01 millirem per year 
1495 meters (100% 
Occupancy)

Although the staff calculated an annual 100% occupancy (i.e., 8,760 hour exposure) controlled 
area boundary dose rate slightly above 25 mrem/yr, the staff found that the estimated dose rate 
to the nearest public residence is below the 10 CFR 72.104 limit of 25 mrem,/yr for dose 
equivalent to any real individual located beyond the controlled area, and is acceptable. The fuel 

and control component characteristics are listed in the Rancho Seco ISFSI SAR, Volume I, 
Tables 3-1 and 3-2. The spent fuel limits on burn-up and cooling times are included in 
Technical Specification 2.1.1.  

Chapter 11 of the SER evaluates the overall off-site dose rates from the Rancho Seco ISFSI.  
The staff has reasonable assurance that compliance with 10 CFR 72.104(a) will be achieved by 

the applicant.
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7.5 Evaluation Findings 

The staff made the following findings regarding the shielding evaluation of the ISFSI: 

F7.1 The design of the shielding system of the Rancho Seco ISFSI satisfies the criteria for 
radiological protection of. 10 CFR 72.126(a)(6).  

F7.2 The design of the Rancho Seco ISFSI provides acceptable means for limiting 
occupational radiation exposures within the limits given in 10 CFR 20.1201 and for 
meeting the objective of maintaining exposures as low as is reasonably achievable, in 
compliance with 10 CFR 72.24(e).  

F7.3 The design of the Rancho Seco ISFSI provides acceptable means for limiting exposure 
of the public to direct and scattered radiation within the limits given in 10 CFR 72.104.  

F7.4 The design of the Rancho Seco ISFSI provides suitable shielding for radioactive 
protection under normal and accident conditions, in compliance with 10 CFR 
72.128(a)(2).  
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8 CRITICALITY EVALUATION 

The objective of the criticality review and evaluation is to ensure that the stored materials 
remain subcritical under normal, off-normal, and accident conditions during all operations, 
transfers, and storage at the Rancho Seco ISFSI.  

Requirements for the prevention of criticality in spent fuel storage installations are specified in 
the design criteria in 10 CFR 72.124. The regulation includes requirements that spent fuel 
storage systems must be designed to maintain subcriticality under all credible conditions 
(normal, off-normal, and accident conditions) with margins of safety that account for 
uncertainties in the data and methods used in the criticality calculations.  

8.1 Criticality Design Criteria and Features 

The applicant will use the NUHOMS-24P ISFSI design, as modified, which includes HSMs 
containing DSCs for storage of spent fuel at Rancho Seco. The applicant intends to use a 
different type of DSC to store intact spent fuel assemblies, damaged spent fuel assemblies' in 
failed fuel cans, and fuel assemblies with control components 2, denoted as FO-DSC, FF-DSC, 
and FC-DSC, respectively. The DSC Basket has the capacity to store 24 PWR fuel assemblies 
with or without the control components. The applicant will use a DSC design with a longer 
internal cavity length for storing fuel assemblies with control components. The applicant will 
use a different basket design to store up to thirteen damaged fuel (or failed fuel) assemblies, 
denoted as FF-DSC. For the fuel only and fuel with control components DSC, criticality safety 
of the DSC Basket depends on the geometry of the fuel cells and the use of permanent 
neutron-absorbing panels (Boral). The fuel assemblies are placed in baskets with square guide 
sleeves and Boral panels fixed to the guide sleeve walls. The primary design features that 
ensure subcriticality are flux traps, which are the structural spacing (from 1.72 to 4.2 cm) 
between the fuel assembly guide sleeves to thermalize fast neutrons when water floods the 
DSC cavity, and Boral panels with a minimum boron-10 (10B) areal density loading of 0.025 
g/cm 2 to absorb and remove thermalized neutrons from the system. The highest reactivity in 
the Basket occurs during loading and unloading conditions, when the cask is fully flooded with 
water. The DSC Basket does not rely on borated water as a means of criticality control, 
therefore, the Basket would remain subcritical when flooded with fresh (pure) water. The guide 
sleeves have semicircular cutouts at the bottom to allow the volume inside and outside of the 
sleeves to flood and drain at the same rate, and provide even flooding within the Basket.  

Damaged spent fuel assembly is an assembly having 15 or less fuel pins per assembly with known 

or suspected cladding defects greater than hairline cracks or pinhole leaks.  

2 Control components are control rod assemblies, axial power shaping rod assemblies, burnable 

poison rod assemblies, neutron sources, retainer clips, and orifice rod assemblies.
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For damaged fuel, criticality safety of the FF-DSC Basket depends on the geometry of the fuel 
sleeves (fuel cans) and flux traps. The primary design features that ensure subcriticality are 
flux traps and structural spacing (from 5.0 to 6.4 cm) between fuel cans. The fuel cans do not 
have fixed poison panels, and provide for containment of fuel pellets/shards by means of the 
fixed bottom screen and removable top screen. The top and bottom screens allow the volume 
inside and outside of the fuel can to flood and drain at the same rate, and provide even flooding 
within the Basket. The highest reactivity for this Basket also occurs during loading and 
unloading conditions, when the cask is fully flooded with water.  

The off-normal and accident condition events will not adversely affect the design features 
important to criticality safety. Therefore, in terms of reactivity and criticality control, the 

configuration of the ISFSI after an off-normal and accident event will be identical to or bounded 

by the normal condition configuration.  

The staff reviewed Sections 1., 3, 4, and 8 of Volume I of the Rancho Seco ISFSI SAR and the 
supporting calculations and verified that the design features important to criticality safety are 
clearly identified and adequately described. The review also verified that the design basis off
normal and postulated accident events would not have an adverse effect on the design features 
important to criticality safety. Therefore, the staff concluded that the PWR Basket design 
meets the "double contingency" requirement of 10 CFR 72.124(a).  

8.2 Stored Material Specification 

The fuel types to be stored in the Rancho Seco ISFSI are B&W 15 X15 Mark B spent fuel 
assemblies with or-without control components. The specific limits on these fuel assemblies 
are described in Table 2-1 of the Rancho Seco ISFSI Technical Specifications, and are given 
below. The values given in this table bound the specific Rancho Seco spent fuel data analyzed 
in the Rancho Seco ISFSI SAR and supporting calculations.  

Cooling Time Maximum Enrichment Maximum Burn-up 
Fuel Type (years) (%) (MWd/MTU) 

B&W 15 x 15 Mark B 7 and more 3.43 38,268 

The FO- and FC-DSC Baskets are specifically designed to accommodate 24 fuel assemblies as 
described in the Rancho Seco ISFSI SAR. The basket design for the damaged fuel 
assemblies, FF-DSC, is limited to 13 fuel assemblies.  

The staff reviewed Rancho Seco's fuel characteristics and confirmed that they are consistent 

with, or bounded by, the parameters important to the criticality safety considered and evaluated 
in the DSC Basket criticality analyses.
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8.3 Analytical Means 

8.3.1 Model Configuration 

A three-dimensional representation of the DSC Basket was used in the criticality analyses. The 
three-dimensional model includes the fuel matrix, guide sleeves, poison panels, and major 
structural elements in the DSC. Fuel pin arrays are explicitly modeled in the fuel assembly 
locations within the basket. The applicant provided criticality analyses that have been 
performed for the Rancho Seco-specific fuel with an initial enrichment level of 3.43% wt 2

"U, 

(the maximum fuel enrichment used at the Rancho Seco Nuclear Generating Station).  

The criticality analyses assumed the following conditions: 

"* DSC is flooded with pure water during fuel loading (i.e., no credit for soluble boron in the 
spent fuel pool), 

"* Fresh fuel (i.e., no burn-up credit), 
"* Worst case fuel assembly position (minimum spacing), 
"* Worst case poison sheet dimensions, minimum Boral sheet width, 
"* Water filled in fuel rods pellet-to-clad gap, 
"* Optimal exterior and interior moderation, 
"* 75% of actual boron density in Boral sheets, 
"* Infinite array of DSC Baskets, 
"* No credit for fuel control components 

The staff reviewed the applicant's DSC Basket criticality models and confirmed that they are 
consistent with the description and details provided in supporting engineering drawings.  

8.3.2 Material Properties 

The composition and densities of the materials considered in the criticality safety calculational 
models were provided in Section 3 of Volume I of the Rancho Seco ISFSI SAR.  

For the purpose of criticality safety, one of the most important materials in the Rancho Seco 
ISFSI design is the neutron absorber (Boral) panels. The minimum required "°B content of 
0.025 gm/cm 2 is verified through the composition and densities information on the absorber 
plate in Rancho Seco ISFSI SAR, Volume I, Table 3-15 and engineering drawings (NUH-05
4004, sheet 1,2, and 3, Rev. No.10 ) for the DSC basket. As previously stated, only 75% credit 
is taken for the 10B content in the Boral panels.  

The staff reviewed the composition and number densities presented in the Rancho Seco ISFSI 
SAR and supporting criticality calculations and found them to be reasonable. The staff noted 
that these materials are not unique and are commonly used in other spent fuel storage
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applications. The continued efficacy of the Boral over a 20-year storage period is assured by 
the design of the Rancho Seco ISFSI system. The 20-year neutron fluence received by Boral in 
the DSC basket from the bounding Rancho Seco spent nuclear fuel would result in negligible 
depletion of the Boral's 'IB content. The applicant's thermal analyses for all normal, off-normal, 
and accident conditions have shown that the maximum Boral temperature is always below its 
long-term and short-term temperature limits of 850°F and 10000F, respectively.  

Based on the information provided on the Boral material, the staff confirmed that the continued 
efficacy of the Boral poison can be assured for a 20-year period by the design of the Rancho 
Seco ISFSI, and a surveillance and monitoring program to provide a positive means to verify its 
continued efficacy is not necessary, as provided in 10 CFR 72.124.  

8.4 Applicant Criticality Analysis 

8.4.1 Computer Program 

The criticality analysis of the DSC Basket was performed using KENO-5A-PC, a three
dimensional, discrete energy, Monte-Carlo code coupled with the Hanson-Roach 16-group (HR
16) cross section working-library (Reference 1). Correction for resonance and heterogeneous 
effects were made to the cross-section library using the TNW proprietary program PN-HET.  
PN-HET was developed during the validation of KENO-5A-PC as a means to streamline and 
unify the analytical approach used in calculating effective resonance cross sections.  

The staff has reviewed and accepted this code package for the criticality safety evaluation 
during review of the Standardized NUHOMS-52B (which includes neutron absorbers in the DSC 
design) and MP187 Transfer Cask certification processes (References 2 and 3). Therefore, the 
code package and the cross section library are considered appropriate for this particular 
application and spent fuel storage system.  

8.4.2 Multiplication Factor 

The applicant provided the same criticality analyses for the storage option of the Rancho Seco 
fuel as those performed for transporting the fuel offsite using the MP187 Transfer Cask, and 
stated that the analyses are bounding for the actual Rancho Seco fuel. The staff had 
previously reviewed and accepted the criticality analysis performed for the offsite shipment of 
Rancho Seco fuel in an MP187 Transportation Cask (Reference 3). This certification of the 
MP187 Transfer Cask for offsite transportation under 10 CFR Part 71 was based on the use of 
the same basket design as described above. Results of Rancho Seco's fuel criticality analyses 
show that kef in all. three DSC Basket designs, including statistical uncertainties and the biases, 
will remain below 0.95. The maximum calculated ke, for FO-DSC and FF-DSC are given below.  
The maximum keff for the FC-DSC would be smaller than that of the FO- DSC, and is not 
provided here. This is because the maximum calculated ken for the FO-DSC is based on the
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optimum moderator (fresh water) density. 'Replacing moderator in the fuel assembly guide 
tubes with control components in the FC-DSC would reduce the H/235U ratio which, in turn, 
leads to reduction in reactivity, or keff. Therefore, the calculated maximum ksf for the FO-DSC 
would bound that of the FC-DSC.  

KENO-5A-PC Results 
Maximurm 

DSC-Fuel type kff, calculated O'calculation keff+ 2 0"calculation 

FO-DSCa 0.94015 0.00148 0.94311 

FF-DSCb 0.94598 0.00185 0.94968 

a Maximum calculated values correspond to an infinite array of baskets full of pure water with optimum 
interspersed hydrogenous moderation (0.70 g/cc). This calculated value would bound that of an FC-DSC 
design.  

b Maximum calculated values correspond to an accidental condition causing a single row of the fuel pins to 
break in half and the broken pellets occupy the most reactive condition. This value is higher than that of an 
FO-DSC design, because the FF-DSC design does not have fixed poison panels.  

Evaluations concluded that the KENO-5A-PC/HR-1 6/PN-HET code package would slightly 
overpredict ken. This overprediction of ke, has been confirmed by the staff during previous 
reviews and is also explained below under the criticality benchmark results. The calculated ke, 
for each DSC-fuel type represents the most reactive configuration possible for the number of 
the fuel assemblies in the basket. The maximum kef is the calculated kef plus two times the 
associated statistical error level and code bias. The code bias is set to zero, because the code 
package produced ks, values of greater than 1.0 for all of the applicable benchmarked critical 
experiments.  

The staff agreed with the applicant that the criticality analyses performed ir6 support of the 
licensing of the MP187 cask for transportation under 10 CFR Part 71 would bound those 
required for licensing of the MP187 as a transfer cask for a storage system under 10 CFR Part 
72. For the transportation SAR review, the staff performed independent criticality calculations 
for the most reactive configuration for each DSC-fuel type. The results of the staff's 
confirmatory calculations were in agreement with the applicant's results. The analysis also 
verified that the highest reactivity in the Basket occurs during loading, when the cask is fully 
flooded with water.  

Based on the applicant's criticality evaluation, as confirmed by the staff, the staff concluded that 
the DSC Basket with Rancho Seco's fuel will remain subcritical, with an adequate safety 
margin, under all credible normal, off-normal, and accident conditions.
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8.4.3 Benchmark Comparisons 

The NUHOMS design vendor performed benchmark calculations on selected critical 
experiments chosen, as much as possible, to bound the range of variables in the Basket 
design. A total of 134 benchmarked critical experiments were evaluated. The three most 
important parameters applicable to this storage basket are fixed neutron absorbers, reflectors, 
and fuel assembly spacing or flux trap size. The applicant performed 134 criticality analyses 
using the KENO-5A-PC/HR-1 6/PN-HET code package. Almost all of the calculated kef values 
were greater than one. The code package produced ke, values of less than one when depleted 
uranium reflector was present. Since the Rancho Seco ISFSI does not use depleted uranium 
as part of any ISFSI component, the criticality results involving uranium reflectors were not 
considered. Based on this result, the applicant concluded that there are no systematic biases 
for fuel enrichment, fuel rod pitch, absorber material, absorber to fuel assembly distance, and 
assembly separation. The applicant evaluated a subset of 19 critical experiments that most 
closely resemble the Rancho Seco DSC Basket design. The applicant calculated keff values of 
greater than one for all 19 benchmarks, and concluded that the methodology produces no 
systematic bias that would affect the criticality calculations. The applicant calculated code bias 
as required by ANSI/ANS-8.17 (Reference 4). The calculational bias, which is the maximum 
difference between the applicable calculated critical benchmark keff and unity, is set to zero.  

The staff reviewed the applicant's benchmark analysis and agreed that the critical experiments 
chosen are relevant to the cask design. The staff also confirmed that the code package 
overpredicted the ke, values for each experiment. The staff found the applicant's method for 
determining the calculational bias acceptable and bounding. The staff also agreed that only 
biases that increase kef should be applied, therefore, the code bias should be zero.  

8.5 Evaluation Findings 

Based on the information provided in Rancho Seco's ISFSI SAR and the supporting 
documentation and the staff's own confirmatory analyses, the staff concluded that the Rancho 
Seco's ISFSI system meets the acceptance criteria specified in NUREG-1567. In addition, the 
staff found the following: 

F8.1 The design, procedures, and materials to be stored for the proposed Rancho Seco 
ISFSI provide reasonable assurance that the activities authorized by the license can 
be conducted without endangering the health and safety of the public, in compliance 
with 10 CFR 72.40 (a)(13).  

F8.2 The design and proposed use of the Rancho Seco ISFSI handling, packaging, transfer 
and storage systems for the radioactive material to be stored ensure that the materials 
will remain subcritical and that, before a nuclear criticality accident is possible, at least
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two unlikely, independent and concurrent or sequential changes must occur in the 
conditions essential to nuclear criticality safety. The Rancho Seco ISFSI SAR 
analyses and supporting documentation and confirmatory analyses by the NRC 
adequately show that acceptable margins of safety will be maintained in the nuclear 
criticality parameters, commensurate with uncertainties in the data and methods used 
in calculations. They also demonstrate safety for the handling, packaging, transfer, 
and storage conditions in the nature of the immediate environment under accident 
conditions in compliance with 10 CFR 72.124(a) and 72.124(b).  

F8.3 The criticality design is based on favorable geometry and fixed neutron 
poisons. An evaluation of the fixed neutron poisons has shown that they will 
remain effective for the 20-year storage period. In addition, there is no 
credible way to lose the fixed neutron poisons; therefore, there is no need to 
provide a positive means to verify their continued efficacy. The staff 
concluded that the requirements of 10 CFR 72.124 are met.  

8.6 References 

1. "KENO-5A-PC, Monte-Carlo Criticality Program with Subgrouping," CCC-548, Oak Ridge 
National Laboratory, June 1990.  

2. "Safety Analysis Report for the Standardized NUHOMS Horizontal Modular Storage System 
for Irradiated Nuclear Fuel," Vectra Technologies, Inc., June 1996.  

3. "Issuance of Certificate of Compliance No. 9255 for the NUHOMS MP187 Package (TAC 
No. L22596)," Nuclear Regulatory Commission, September 10, 1999.  

4. ANSI/ANS-8.17-1984, "American National Standard for Nuclear Safety Criteria for Handling, 
Storage, and Transportation of LWR Fuel Outside Reactors," (Reaffirmed August 1989).
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9 CONFINEMENT EVALUATION 

There are three objectives of the staff's confinement evaluation. The first objective is to 
evaluate the applicant's estimate of the amount of radionuclides that would be released from 
the Rancho Seco ISFSI to the environment under (a) normal operations and anticipated 
occurrences and (b) design basis accident conditions. The estimates of releases, together with 
local environmental transport mechanisms (i.e., meteorology, and hydrology), and distances to 
the controlled area boundary are used to determine if the design meets regulatory 
requirements. The second review objective is the evaluation of proposed monitoring systems.  
This evaluation includes monitoring systems for confinement systems and additional systems 
for measuring effluents during normal operations and accidents. The third review objective is to 
evaluate systems for protection of stored materials from degradation.  

NRC regulations 10 CFR 72.122(h) and 72.128(a) provide requirements for confinement 
barriers and systems, including requirements for the prevention of gross fuel ruptures, 
ventilation systems where necessary, monitoring of confinement integrity and retrieval of stored 
fuel. General requirements regarding adequacy of the description of confinement systems in 
the application are specified in 10 CFR 72.24. Because the proposed ISFSI is not a pool type 
facility, the requirements of 10 CFR 72.122(h)(2) are not applicable.  

9.1 Confinement Design 

SMUD selected the NUHOMS-24P dry storage system design for use at the Rancho Seco 
ISFSI. The NUHOMS-24P confinement boundary consists of an all-welded coated stainless 
steel cylindrical DSC. The DSC confinement boundary consists of a bottom plate and a 
cylindrical shell assembly which, after being filled with spent nuclear fuel, is closed and sealed 
with a top structural lid. The top structural lid is closed by' multipass welding while the top shield 
plug is closed by seal welding. Thus, the DSC confinement boundary is ensured by redundant 
seal welds. The DSC leak tightness and weld strength are verified by a combination of visual 
examinations, hydrostatic tests, helium leak tests, dye penetrant tests, and appropriate 
conservative weld design factors in accordance with the ASME Code, Section Ill (Reference 1).  

The DSC is backfilled with helium to protect the fuel against degradation during storage and to 
enhance heat transfer from the spent fuel to the walls of the DSC. To the extent practicable, 
the DSC confinement barrier is designed in accordance with ASME B&PV Code, Section III, 
Division 1, Subsection NB. The DSC is designed, fabricated, and tested in accordance With the 
general design requirements of 10 CFR Part 72 Subpart F. Section 4.3.4 of this SER evaluated 
exceptions to ASME Code Section III with regard to volumetric inspection of the DSC closure 
welds.  

The Rancho Seco ISFSI is designed to store fuel control components along with intact and 
failed spent nuclear fuel assemblies from the Rancho Seco Nuclear Generating Station.
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Additional control components that may be stored at the Rancho Seco ISFSI are described in 

Table 3-2 of the Rancho Seco ISFSI SAR, Volume I. The ISFSI design uses three different 

types of DSCs to store intact fuel, failed fuel, and control components. These DSCs are 

denoted FO-DSC for fuel only; FC-DSC for fuel with control components; and FF-DSC for failed 

fuel. The three DSCs all have the identical outside dimensions and welded confinement 

boundaries. The FO-DSC and FC-DSC each store 24 fuel assemblies, while the FF-DSC 

stores 13 fuel assemblies. The other principal differences in the designs among the three 

DSCs are the basket interior geometry and shield plug composition, which do not affect the 

confinement design.  

The applicant describes the Rancho Seco ISFSI confinement design in Sections 1.2.2, 1.3, 

3.2.5.2, 3.3.2, and 4.2.5.2 of the Rancho Seco ISFSI SAR, Volume I. The staff concluded that 

the confinement description in the Rancho Seco ISFSI SAR satisfies the requirements of 10 

CFR 72.24(c) and (d) with regard to confinement.  

9.2 Confinement Monitoring 

The Rancho Seco ISFSI confinement design is based on seal-welded steel vessels that are 

designed, fabricated, and tested in accordance with applicable ASME Codes and 10 CFR Part 

72 requirements. This type of confinement design, which has been previously used in other 

licensed and operating ISFSI systems, requires no monitoring because of the welded steel 

design of the confinement boundary and the extensive post-welding testing that is conducted to 

ensure confinement integrity. While no specific confinement monitoring is provided, Technical 

Specification 5.5.3, HSM Thermal Monitoring Program, could provide indirect indication of 

problems with the confinement boundary. This program, along with the Radiological 

Environmental Mohitoring Program in Technical Specification 5.5.2, fulfills the requirements of 

10 CFR 72.122 (h)(4).  

9.3 Confinement Analysis 

A confinement analysis was provided in the Rancho Seco ISFSI SAR to demonstrate 

compliance with the applicable dose limits in 10 CFR Parts 20 and 72 and shielding 

requirements in 10 CFR Part 72. Under design basis normal, off-normal, and accident 

conditions, the Rancho Seco ISFSI design provides a primary and redundant sealing 

confinement boundary. In addition to the credible accident conditions evaluated in the Rancho 

Seco ISFSI SAR, SMUD also postulated a bounding analysis, presented in Section 8.2.2 of 
SAR Volume I, which assumed a failure of the fuel cladding confinement barrier for all 24 stored 

Rancho Seco Nuclear Generating Station spent fuel assemblies in a DSC.  

Three scenarios were analyzed to demonstrate compliance with the limits in 10 CFR 72.104(a) 

and 10 CFR 72.106(b). These three scenarios and their assumed fraction of failed stored fuel 

are: normal (1% failed fuel), off-normal (10% failed fuel), and accident (100% failed fuel). The
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Chate 9.Confinement Evaluation

DSC radioisotope inventory included all fission products and crud representing more than 0.1% 
of the total cask fission product activity inventory and more than 0.01 % of the total cask actinide 
activity inventory. These inventories were assumed to be released to the environment subject 
to release fractions delineated in NRC Spent Fuel Project Office (SFPO) Interim Staff 
Guidance-5 (ISG-5), Revision 1, and the DSC maximum allowable leak rate of 1.OE-5 standard 
cubic centimeters (scc) per second specified in Rancho Seco ISFSI Technical Specification 
3.1.2. Appropriate bounding meteorology, in accordance with USNRC Regulatory Guide 1.145, 
was utilized in this analysis to calculate the dose at the assumed ISFSI controlled area 
boundary of 383 ft (117 m). For purposes of this confinement dose calculation, the applicant 
used a more conservative distance; the actual minimum distance from the ISFSI to the 
controlled area boundary is approximately 1200 ft (365 m). Methods described in ISG-5, Rev. 1 
were followed along with appropriate dose conversion factors from Federal Guidance Report 11 
and 12 (References 2 and 3). The maximum calculated controlled area boundary (i.e., 117 m) 
doses to the whole body or any organ from normal, off-normal, or accident conditions and their 
respective regulatory limits are presented in Table 9-1. These results show that all calculated 
maximum doses are below their appropriate regulatory limits.  

Table 9-1. Calculated Confinement Dose Analysis and Related Regulatory Limits 

Release Scenario Organ Maximum 10 CFR 72 
Calculated Dose Regulatory Limit 

(millirem) (millirem) 

Normal Whole Body 2.29 25 

Normal Thyroid 0.252 75 

Normal Other Critical Organ 21.1 25 

Off-Normal Whole Body 1.28 25 

Off-Normal Thyroid 0.027 75 

Off-Normal Other Critical Organ 17.9 25 

Accident Whole Body 195 5,000 

Accident Organ 2,770 50,000 

Accident Lens of Eye 195 15,000 

Accident Skin 0.326 50,000 

The staff evaluated the Rancho Seco ISFSI confinement system and determined that it will 
reasonably maintain confinement of radioactive material under normal, off-normal, and accident 
conditions. This evaluation included an assessment of the confinement design and testing 
features. In addition, the staff performed confirmatory analysis of all calculations that either
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challenge the confinement or assess the radiological impact of maximum hypothetical accidents 
involving the confinement boundary. These calculations included maximum and minimum DSC 
pressure accounting for a range of ambient environmental conditions, and the addition of spent 
nuclear fuel and control component fission product and fill gases in the unlikely event of 
confinement boundary leakage. The staff evaluation found that all inputs, assumptions, 
methods, and results were appropriate and suitably conservative for application to the 
quantification of confinement boundary challenges, as well as radiological consequences. The 
staff evaluation of the Rancho Seco ISFSI confinement system verified that the design provides 
reasonable assurance that the Rancho Seco ISFSI will provide safe storage of spent fuel.  

Given the information provided in the Rancho Seco ISFSI SAR and its supporting calculations, 
doses to the public from normal operations and anticipated occurrences will be within the limits 
of 10 CFR 72.104. Projected releases from accident scenarios will be within the limit in 10 CFR 
72.106(b). On the basis of the applicant's proposed use of the Rancho Seco ISFSI and the 
confinement evaluation presented above, the staff concluded that the Rancho Seco ISFSI 
confinement features meet the requirements of 10 CFR 72.122(h)(5). The staff concluded that 
confinement integrity will be maintained for the duration of the license and that ventilation and 
off gas systems discussed in 10 CFR 72.122(h)(3) are not necessary. The staff also concluded 
that the design is sufficient to preclude transport of radioactive material to any major water 
resources as required by 10 CFR 72.122(b)(4).  

9.4 Estimated Off-site Dose Assessment 

The staff's Environmental Assessment for the Rancho Seco ISFSI (Reference 4) stated that the 
ISFSI construction will have negligible radiological impacts on the public and workers beyond 
the pre-existing background radiation. As discussed in Section 6 of the Rancho Seco ISFSI 
SAR, Volume I, there will be no gaseous or liquid radioactive effluents from normal operations 
of the ISFSI, so the dose to the off-site public is attributable only to direct radiation from the 
spent fuel stored in the DSCs. The minimum distance from the ISFSI to the controlled area 
boundary is approximately 1200 ft (365 m), although for the dose calculation resulting from 
postulated leakage of the confinement barrier, the applicant assumed a more conservative 
distance of 383 ft (117 m). As stated in Section 7.6.2 of Rancho Seco ISFSI SAR Volume I, 
the nearest resident is located approximately 4900 feet (1495 meters) away from the ISFSI.  
The staff evaluated the impact to the environment from construction and operation of the ISFSI.  
On the basis of the assessment, the radiological impact to the nearest resident from routine 
operations would be about 0.2 mrem/yr. Since the Rancho Seco Nuclear Generating Station is 
shut down and undergoing decommissioning and decontamination, ISFSI operation is the only 
activity that would contribute to the cumulative dose to the nearest resident; which would be 
about 0.2 mrem/yr, which is well below the limits specified in 10 CFR 20.1301, 10 CFR 72.104, 
and 40 CFR Part 1,90.
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9.5 Protection of Stored Material From Degradation 

After the cask is loaded with fuel, the structural and shielding lids are welded in place. The 
cask is vacuum dried and backfilled with pure helium and leak tested. In the Rancho Seco 
ISFSI SAR, a maximum permissible DSC leakage rate limit was established to ensure that 20
year leakage at this rate would not significantly reduce the helium atmosphere purity within the 
DSC cavity. The applicant proposed a maximum allowable leak rate of lx1 0s scc/sec at 0 to 
2.5 psig, which is equivalent to the value assumed in all analyses in the Rancho Seco ISFSI 
SAR. The staff concluded that these conditions were acceptable, as specified in Technical 
Specifications 3.1.2 and 3.1.3 

In Sections 1.3.3.1 and 5.1 of the Rancho Seco ISFSI SAR Volume I, the applicant describes 
the vacuum drying process which ensures that all liquid water has been evaporated and 
removed from the cask cavity after the cask is loaded with fuel and the lid is installed. This 
process serves to minimize degradation of the fuel cladding while in storage. The vacuum 
drying pressure criteria will be controlled by Technical Specification 3.1.1, where cask pressure 
must be held stable at less than 3 Torr for at least 30 minutes for the first of two pump downs.  
This vacuum pressure and subsequent helium gas backfill ensures that degradation of fuel 
cladding will be prevented during the 20-year license of the Rancho Seco ISFSI. The staff 
concluded that the applicant's controls for drying the DSC are acceptable.  

The staff concluded that the Rancho Seco ISFSI complied with the requirements of 10 CFR.  
72.122(h)(1).  

9.6 Evaluation Findings 

The staff made the following findings regarding the confinement evaluation of the ISFSI: 

F9.1 The design and proposed operation of the Rancho Seco ISFSI include acceptable 
measures that preclude the transport of radioactive materials to major water resources 
in accordance with 10 CFR 72.122(b)(4).  

F9.2 The design and proposed operation of the Rancho Seco ISFSI provide acceptable 
measures for protection of the cladding of the material to be stored, in compliance with 
10 CFR 72.122(h)(1).  

F9.3 The design and proposed procedures of the Rancho Seco ISFSI provide for 
packaging the material to be stored without the release of radioactive materials to the 
environment or radiation exposures in excess of 10 CFR Part 20 limits, for the duration 
of the license, in compliance with 10 CFR 72.122(h)(5).
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F9.4 The Rancho Seco ISFSI includes the NUHOMS-24P design with FO-DSC's, FC

DSC's, and FF-DSC's as its important-to-safety confinement systems which do not 

warrant monitoring over anticipated ranges for normal and off-normal operation. This 

satisfies the requirements of 10 CFR 72.122(h)(4) and 10 CFR 72.122(i) with respect 

to confinement.  

F9.5 The Rancho Seco ISFSI SAR demonstrates that releases to the general environment 

during normal operations and anticipated occurrences will be within the exposure limit 

given in 10 CFR 72.104, and that releases to the general environment resulting from 

design basis accidents and accident level events and conditions will be within the 

exposure limits given in 10 CFR 72.106, thus satisfying the requirements for accident 

conditions as specified by 10 CFR 72.126(d) and 72.128(a)(3).  

F9.6 The Rancho Seco ISFSI SAR includes an acceptable analysis of the potential dose 

equivalent or committed dose equivalent to an individual outside the controlled area 

from direct radiation from the ISFSI in compliance with 10 CFR 72.24(m).  

9.7 References 

1. American Society of Mechanical Engineers, "Boiler and Pressure Vessel Code, Div. 1, 

Section II1," 1992.  

2. Federal Guidance Report No. 11, "Limiting Values of Radionuclide Intake and Air 

Concentration and Dose Conversion Factors for Inhalation, Submersion, and Ingestion," 

DE89011065, 1988.  

3. Federal Guidance Report No. 12, "External Exposure to Radionuclides in Air, Water, and 

Soil," EPA 402-R-93-081, September, 1983.  

4. "Environmental Assessment Related to Construction and Operation of the Rancho Seco 

Independent Spent Fuel Storage Installation", U.S. Nuclear Regulatory Commission, 

August, 1994.
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10 CONDUCT OF OPERATIONS 

The objective of the conduct of operations review is to ensure that the applicant has the 
appropriate infrastructure to manage, test, and operate the ISFSI and to conduct effective 
training, emergency planning, and physical security for ISFSI operation consistent with the 
requirements of 10 CFR Part 72.  

10.1 Organizational Structure and Technical Qualification 

The RSNGS is owned and operated by SMUD. Elements of the applicant's organization and 
individual responsibilities are described in Section 9.1 of Volume I of the Rancho Seco ISFSI 
SAR which references the descriptions found in the Rancho Seco Nuclear Generating Station 
Defueled Safety Analysis Report (DSAR) (Reference 1). Section 9.1.1 of the Rancho Seco 
ISFSI SAR, Volume I, describes the organization that will be in place during ISFSI design, 
construction, pre-operational testing, fuel loading, startup testing, and initial operation. Section 
9.1.2 of the Rancho Seco ISFSI SAR, Volume I, describes the operation organization, i.e., the 
organization that will be in place during long-term operation of the ISFSI. The administrative 
and procedural controls currently in place for the RSNGS under the 10 CFR Part 50 license will 
be expanded to include the requirements of 10 CFR Part 72. Upon termination of the 10 CFR 
Part 50 license, with NRC review and approval , as necessary, appropriate responsibilities, 
processes and controls will be maintained in making the transition to a Part 72 license-only 
status. At all times subsequent to the issuance of a Part 72 license, reviews will be conducted 
in accordance with 10 CFR 72.48 to provide continued compliance with the ISFSI license 
requirements.  

During the construction and fuel loading phase, the Manager for Plant Closure and 
Decommissioning is responsible for the management, operation, and maintenance of the 
RSNGS and ISFSI. During the operation phase, the Operations organization is responsible for 
conducting the operations in accordance with the license, Technical Specifications, Physical 
Security Plan, plant procedures, and applicable regulations. Section 9.1.2 of Volume I of the 
Rancho Seco ISFSI SAR references Section 12.1 of the RSNGS DSAR for a description of the 
organization responsible for the ISFSI.  

The staff confirmed that the Rancho Seco ISFSI SAR included an acceptable plan for the 
conduct of operations in compliance with 10 CFR 72.24(h). The staff also concluded that the 
application includes an acceptable description of the applicant's operating organization and 
delineation of responsibilities. Section 9.1.3 of the Rancho Seco ISFSI SAR, Volume I, states 
that ISFSI staff meet or exceed the minimum skills and experience qualifications of ANSI 
N18.1-1971, in compliance with 10 CFR 72.28(c).  

The staff concluded that the applicant demonstrated acceptable technical qualifications to 
engage in the proposed activities, in compliance with 10 CFR 72.28(a).
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10.2 Pre-Operational Testing and Startup Operation 

In Section 9.2 of Volume I of the Rancho Seco ISFSI SAR, the applicant described the pre
operational testing and operations program. The objective of the pre-operational testing 
program is to verify that the storage system meets the requirements of the technical 
specifications and performs its intended safety functions. The applicant committed to develop 
and implement detailed procedures to ensure that the specific requirements listed in Chapter 
10, Operating Controls and Limits, of Volume I of the Rancho Seco ISFSI SAR are satisfied.  
Technical Specification 5.4, "Procedures," also requires that written procedures will be 
developed for all normal operations, maintenance, and testing at the Rancho Seco ISFSI prior 
to its operation. Pre-operational tests include loading a DSC into the MP1 87 Transfer Cask, 
seal-welding and removal of the lids of a mock-up DSC, placing a DSC and cask into and out of 
the spent fuel pool, transporting a MP1 87 Transfer Cask/DSC with test weights to the ISFSI, 
and DSC insertion into and removal from an HSM.  

The pre-operational tests ensure that a DSC can be properly loaded, sealed, transported to the 
HSM, inserted into the HSM, and removed from the HSM as stated in the Rancho Seco ISFSI 
SAR. The applicant stated that detailed procedures will be developed and used by the 
personnel responsible for the satisfaction of the test requirements. These pre-operational test 
procedures will ensure that structures, systems, and components perform their required 
functions and that the facility is ready for safe operation. The applicant stated that any 
systems, equipment, or components that require modifications will be retested to confirm their 
success. If required, pre-operational test procedure changes will be incorporated into the 
appropriate operating procedures. Given the above, the staff concluded that the Rancho Seco 
ISFSI SAR and supplemental submittals include an acceptable description of the program 
covering pre-operational testing and initial operations, incompliance with 10 CFR 72.24(p).  

10.3 Normal Operation 

Technical Specification 5.4, "Procedures," requires that Rancho Seco staff will prepare, review, 
and approve written procedures for all normal operations, maintenance, and testing at the 
Rancho Seco ISFSI prior to its operation. These procedures include administrative controls, 
maintenance, health physics, routine and emergency operations, and records management.  

10.3.1 Administrative Procedures 

SMUD has committed to prepare, review, and approve written procedures for all normal 
operations, maintenance, and testing at the ISFSI prior to its operation. These procedures will 
also provide the rules and instructions to ISFSI personnel regarding personnel conduct and 
control, including the factors that influence the effectiveness of the operations and maintenance 
of the facility.
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10.3.2 Health Physics Procedures 

In the Rancho Seco ISFSI SAR, Volume I, the applicant committed to establishing radiation 
protection procedures to implement the radiation control program. The procedures will provide 
for monitoring exposures to employees, using accepted radiation control techniques, 
performing radiation surveys, monitoring radiation during maintenance activities, and 
maintaining records regarding radiation exposure ALARA measures.  

10.3.3 Maintenance Procedures 

In the Rancho Seco ISFSI SAR, Volume I, the applicant stated that maintenance procedures 
will be established for performing preventative and corrective maintenance on ISFSI equipment.  
Because the design is a passive system, no specific maintenance tasks are identified.  

10.3.4 Operations Procedures 

In the Rancho Seco ISFSI SAR, Volume I, Section 9.4.1.4, the applicant committed to provide 
instructions for handling, loading, sealing, transporting, and storing the DSC. Procedures for 
removal of the fuel from a loaded DSC will also be developed.  

The operational sequence of placing SFAs into storage is outlined below. The steps and 
procedures are more fully described in the Rancho Seco ISFSI SAR, Volumes I and II, Section 
5.0. Typical operations for loading and storage of SFAs include: 

"• Place DSC in MP1 87 Transfer Cask 
"* Fill DSC and MP187 Transfer Cask with water and seal annulus 
• Lower MP1-87 Transfer Cask/DSC into pool 
• Load fuel into the DSC 
• Place shield plug on DSC 
* Remove MP187 Transfer Cask/DSC from pool and decontaminate 
"* Lower water level in the DSC 
"• Install and seal weld DSC inner cover plate 
"• Drain and evacuate DSC 
• Backfill with helium and seal ports 
"* Install outer cover plate 
0 Install MP187 Transfer Cask lid 
"* Place loaded MP1 87 Transfer Cask on trailer and tow to site 
"* Position, align, and dock MP187 Transfer Cask in front of HSM opening 
"* Align ram and push DSC into the HSM 
"* Install HSM door 

These operations will be performed in proper sequence, based on the procedures developed in
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accordance with TS 5.4.  

Operations at the ISFSI in preparation for shipping off-site include: 

* Position, align, and dock MP187 Transfer Cask in front of HSM opening 

* Remove HSM door 

* Align ram and pull DSC into MP187 Transfer Cask, loaded on trailer 

* Install top cover plate onto MP1 87 Transfer Cask 

* Lift MP187 Transfer Cask with mobile crane and rigging, remove trunnions, and install 

impact limiters 

Transfer MP1 87 Transfer Cask to railcar for shipping off-site to final repository 

These operations will be performed in proper sequence, based on the procedures developed in 

accordance with TS 5.4.  

10.3.5 Record Keeping 

The applicant stated that records will be maintained in accordance with 10 CFR Part 72.  

Procedures will be developed for record retention during the construction, fuel loading, and 

storage phases of the project. The applicant committed to meet the records requirements of 

10 CFR 72.72, 72.74, 72.76, and 72.78. Each DSC and HSM will be labeled with its contents in 

order that the special nuclear material (SNM) accountability requirements will be met.  

10.4 Personnel Selection, Training, and Certification 

Pursuant to 10 CFR 72.192, the applicant must establish a program of training, proficiency 

testing and certification of ISFSI personnel. Technical Specification 5.3, "ISFSI Staff 

Qualifications," states that each member of the Rancho Seco staff meets or exceeds the 

minimum qualifications of ANSI N1 8.1-1971, except for the Radiation Protection/Chemistry 

Superintendent, who meets or exceeds the qualifications of Regulatory Guide 1.8, September 

1975. In Section 9.3 of Volume I of the Rancho Seco ISFSI SAR, the applicant described the 

personnel qualification and training programs which will serve to ensure that adequate trained 

personnel are available. The staff concluded that the information in the Rancho Seco ISFSI 

SAR satisfies the requirements of 10 CFR 72.192. SMUD committed to develop an ISFSI 

training program for personnel involved in ISFSI operations. The training program will include 

an overview of the NUHOMS system design, the facility, license conditions and Technical 

Specifications, fuel loading and cask/DSC handling and transfer procedures, and off-normal 

event procedures. This program is in addition to the RSNGS employee training requirements.  

Pursuant to 10 CFR 72.190, operation of equipment and controls important-to-safety will be 

limited to personnel who are trained or who are under the direct visual supervision of a person
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who is trained in such operations.  

In order to meet the requirements of 10 CFR 72.194, SMUD will select personnel for ISFSI 
operations whose physical condition and general health will not be such as might cause 
operational errors that could endanger other plant personnel or the public health and safety.  

In light of the above, the staff found that the applicant's training and certification program met 
the requirements of 10 CFR Part 72, Subpart I (Sections 72.190, 72.192, and 72.194). Further, 
the staff concludes that the applicant will have and maintain an adequate complement of trained 
and certified installation personnel before receipt of spent fuel for storage, in compliance with 

10 CFR 72.28(d).  

10.5 Physical Security and Safeguards Contingency Plans 

The requirements for physical security and safeguards contingency plans for independent spent 
fuel storage installations are described in 10 CFR Part 72, Subpart H - Physical Protection, and 
10 CFR 73.51. By letter dated February 1, 2000, the applicant submitted Amendment 0 to the 
SMUD Rancho Seco Independent Spent Fuel Storage Installation Physical Protection Plan 
(PPP). This PPP includes, as Chapter 10, the Contingency Response Plan and Procedures, 
and was accompanied by the related SMUD Rancho Seco Independent Spent Fuel Storage 
Installation Training and Qualification Plan (T&QP), Revision 0. The staff reviewed these plans 
in accordance with the "Standard Review Plan for Physical Protection Plans for the Independent 
Storage of Spent Fuel and High Level Radioactive Waste," NUREG-1619, July 1998.  

10.5.1 Facility Description 

The PPP provides an adequate description of the facility and site. It includes site maps 
showing the cask storage area, important supporting structures, and the boundaries of the 
protected area, as well as descriptions of the area adjacent to the site.  

10.5.2 General Performance Objectives 

The general objective of the physical protection system is to provide high assurance that 
activities involving spent nuclear fuels do not constitute an unreasonable risk to public health 
and safety.  

To achieve this objective, the physical protection system should provide for the following 
performance capabilities in accordance with 10 CFR 73.51 (b): 

(i) Store spent nuclear fuel and high level radioactive waste only within a protected area; 

(ii) Grant access to the protected area only to individuals who are authorized to enter the 
protected area; 

(iii) Detect and assess unauthorized penetration of, or activities within, the protected area;
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(iv) Provide timely communication to a designated response force whenever necessary; and, 

(v) Manage the physical protection organization in a manner that maintains its effectiveness.  

In addition, 10 CFR 73.51 (b)(3) requires that the physical protection system must be designed 
to protect against loss of control of the facility that could be sufficient to cause a radiation 
exposure exceeding the dose equivalents specified in 10 CFR 72.106(b) from any design basis 
accident.  

The licensee has reaffirmed that the general design objective of the implemented physical 
protection system is to protect the storage of spent fuel and to protect the facility from loss of 
control by providing a physical protection plan with commitments that meet the'requirements of 
10 CFR 72.180 and 10 CFR 73.51.  

The commitments in the Plan for general performance objectives meet the requirements of 
10 CFR 72.180 and 73.51.  

10.5.3 'Physical Barrier Systems 

As required by 10 CFR 73.51 (d)(1), the licensee must store spent fuel only within a protected 
area so that access to this material requires passage through or penetration of two physical 
barriers, one barrier at the perimeter of the protected area and one barrier offering substantial 
penetration resistance.  

The applicant has provided for spent fuel to be stored within a protected area such that access 
to stored spent fuel requires passage through or penetration of at least two security barriers.  
The first barrier is a fence topped with razor ribbon at the perimeter of the -protected area. The 
protected area barrier includes an adequate isolation zone between the outer and inner barrier 
and on either side of each barrier. The inner isolation zone is free from clutter and has intrusion 
surveillance prior to penetration of the second inner barrier. The second security barrier is the 
Horizontal Storage Module concrete and metal storage system which provides substantial 
penetration resistance.  

The commitments in the Plan for physical barrier systems therefore meet the requirements of 
10 CFR 73.51 (d)(1) and are adequate for facility licensing.  

10.5.4 Illumination 

As required by 10 CFR 73.51(d)(2), illumination must be sufficient to permit adequate 
assessment of unauthorized penetrations of, or activities within, the protected area.  

The applicant has provided for sufficient illumination to allow surveillance and adequate' 
assessment within the protected area.  

The commitments in the Plan therefore meet the requirements of 10 CFR 73.51 (d)(2).



10.5.5 Surveillance 

As required by 10 CFR 73.51 (d)(3), the perimeter of the protected area must be subject to 
continual surveillance and be protected by an active intrusion alarm system which is capable of 
detecting penetrations through the isolation zone and that is monitored in a continually staffed 
primary alarm station, and in one additional continually staffed location. The primary alarm 
station must be located within the protected area and have bullet-resisting walls, doors, ceiling 
and floor; and the interior of the station must not be visible from outside the protected area. A 
timely means for assessment of alarms must also be provided. Regarding alarm monitoring, 
the redundant location need only provide a summary indication that an alarm has been 
generated.  

The applicant has committed to have the capability to detect unauthorized penetrations through 
the isolation zones at the perimeter of the protected area. The intrusion detection system 
covers all of the inner areas of the protected area. The intrusion detection system is 
comparable to those systems described in Regulatory Guide 5.44, "Perimeter Intrusion 
Detection Systems." The applicant committed to meeting Regulatory Guide 5.44. The intrusion 
detection system is tamper indicating and has line supervision.  

The applicant has proposed alternative measures where the Primary Alarm Station (PAS) is 
outside the protected area at a continuously manned SMUD Headquarters location. The 
Secondary Alarm Station (SAS) is located at Rancho Seco within a protected structure. Both 
alarm stations are bullet resisting to Underwriters Laboratory Standards (UL 752, Standard for 
Bullet Resisting Equipment). Both alarm stations have co.mplete display status of all alarms 
and Closed Circuit Television (CCTV) monitors for assessment. All access control and all 
intrusion alarms are monitored from these facilities. Assessment is enhanced through the use 
of a video capture system.  

The commitments in the Plan for alarm surveillance, annunciation, and additional alternative 
measures provide comparable protection to the requirements of 10 CFR 73.51 (d)(3).  

10.5.6 Security Patrols 

As required by 10 CFR 73.51 b(d)(4), the protected area must be monitored by daily random 
patrols.  

A member of the security force randomly monitors the protected area boundaries for the 
presence of unauthorized persons, activities, and for security system or barrier degradation on 
a daily basis. Both the PAS and the SAS provide CCTV oversight of the security force member 
on patrol.  

The commitments to patrols in the Plan therefore meet the requirements of 10 CFR 73.51 (d)(4).  

10.5.7 Security Organization 

As required by 10 CFR 73.51 (d)(5), a security organization with written procedures must be 
established. The security organization must include sufficient personnel per shift to provide for 
monitoring of detection systems and the conduct of surveillance, assessment, access control, 
and communications to assure adequate response. Members of the security organization must
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be trained, equipped, qualified, and requalified to perform assigned job duties in accordance 
with applicable portions of Appendix B to Part 73, sections I.A.(1)(a) and (b), B.(1)(a), and the 
applicable portions of Section I1.  

The applicant has established a security organization that includes trained individuals, 
oversight, and written procedures. This organization provides for security personnel who are 
trained to carry out physical protection duties. Shift manning levels may be increased 
dependent upon planned daily activities.  

10.5.7.1 Qualifications for Employment in Security 

The applicant has committed to perform screening for individuals, including security personnel, 
granted unescorted access to the protected area where spent fuel is stored, prior to the 
granting of such access in accordance with 10 CFR Part 73.51. This meets the requirements of 
10 CFR Part 73, Appendix B, General Criteria for Security Personnel, Sections I.A.1 .a., 
Educational Development, I.A.1 .b., Felony Convictions; and I.B.1 .a., Physical and Mental 
Qualifications; and the applicable portion of Section II Training and Qualifications.  

10.5.7.2 Security Force Training 

The applicant submitted an ISFSI Security Training and Qualification Plan (T&QP) as an 
attachment to the PPP. The T&QP commits to meet applicable criteria of Appendix B to 
10 CFR Part 73.  

The applicant has committed to training and qualifying all non-supervisory security personnel to 
all non-supervisory duty functions including PAS and SAS operator, physical searches, 
personnel identification, and logging functions, as well as response functions. All shift security 
personnel are to be trained in searching for firearms, explosive materials, and incendiary 
devices.  

The commitments in the Plan for security organization therefore meet the requirements of 
10 CFR 73.51 (d)(5).  

10.5.8 Response Liaison 

As required by 1OCFR 73.51 (d)(6), documented liaison with a designated offsite response force 
o'r local law enforcement agency (LLEA) must be established to permit timely response to 
unauthorized penetration or activities.  

The applicant has included a Contingency Response Plan as Chapter 10 to their Physical 
Protection Plan. The Contingency Plan references documented liaison with the Sacramento 
County Sheriff's Office as the LLEA. The referenced agreement contains response times and 
numbers of responding LLEA personnel.  

The commitment made in the Plan for offsite response therefore meets the requirements of 10 
CFR 73.51 (d)(6).
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10.5.9 Identification and Controlled Lock Systems 

As required by 10 CFR 73.51 (d)(7), a personnel identification system and a controlled lock 
system must be established and maintained to limit access to authorized individuals.  

The applicant included in its physical protection program an identification system used at the 
facility. The system provides unique identification of individuals granted unescorted access to 
the protected area through such means as badges and personnel identification cards (e.g., 
company identification, photograph). In addition, the identification system identifies individuals 
requiring an escort while within the protected area.  

The applicant has implemented a key and lock control system that will limit access to, and 
within, the protected area to authorized individuals.  

The commitments in the Plan for identification and controlled lock systems therefore meet the 
requirements of 10 CFR 73.51 (d)(7).  

10.5.10 Communications Capability 

As required by 10 CFR 73.51 (d)(8), redundant communications capability must be provided 
between onsite security force members and designated response force or LLEA.  

The applicant has committed to equipping each watchman with two-way radios capable of 
maintaining continuous communications with the security posts. The PAS and SAS have both a 
base radio system and a commercial telephone to maintain contact with LLEA. Onsite 
communication is equipped with an uninterruptible power supply system.  

The commitments in the Plan for communications capability therefore meets the requirements 
of 10 CFR 73.51 (d)(8).  

10.5.11 Access Controls at the Protected Area 

As required by 10 CFR 73.51(d)(9), all individuals, vehicles, and hand-carried packages 
entering the protected area must be checked for proper authorization and visually searched for 
explosives before entry.  

10.5.11.1 Access to Protected Areas 

The applicant has committed to procedures for determining an individual's need for access to 
the protected area. Access to the protected area is limited to individuals authorized escorted or 
unescorted access in order to perform job duties. Procedures are also described for dealing 
with required access of emergency response personnel vehicles.  

10.5.11.2 Access Controls at the Protected Area 

The applicant has provided procedures for granting access of individuals and packages and 
emergency vehicles into the protected area. Authorization is checked, and individuals, 
packages, and vehicles are searched for explosive devices. The search is conducted by 
physical search (pat down), which exceeds the regulatory requirements.
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10.5.11.3 Escorts and Escorted Individuals 

The applicant identified the individuals designated to be granted unescorted access into the 
protected area as well as describing the requirements and procedures for escorting individuals 
who need escorted access.  

The commitments in the Plan for access control therefore exceed the requirements of 
10 CFR 73.51 (d)(9).  

10.5.12 Procedures 

As required by 10 CFR 73.51 (d)(1 0), written response procedures must be established and 
maintained for addressing unauthorized penetration of, or unauthorized activities within the 
protected area including Category 5, "Procedures," of Appendix C to Part 73. The applicant will 
retain a copy of response procedures as a record for three years or until termination of the 
license for which the procedures were developed. Copies of superseded material must be 
retained for three years after each change or until termination of the license.  

The applicant's response procedures for dealing with detection of unauthorized presence or 
activities within the protected area are described in its Physical Protection Plan. These 
procedures detail the actions to be taken and decisions to be made by each member or unit of 
the response organization.  

The commitment in the Plan to provide procedures therefore meets the requirements of 

10 CFR 73.51 (d)(1 0).  

10.5.13 Equipment Operability 

As required by 10 CFR 73.51 (d)(1 1), all detection systems and supporting subsystems must be 
tamper-indicating with line supervision. These systems, as well as surveillance/assessment 
and illumination systems, must be maintained in operable condition. Timely compensatory 
measures must be taken after discovery of an inoperable condition, to assure that the 
effectiveness of the security system is not reduced.  

The applicant has committed to perform testing of all security related equipment to applicable 
manufacturers' specifications. The applicant has committed to check the security systems and 
support equipment for operability periodically and before and after each time it is used.  

The commitments in the Plan for equipment operability meet the requirements of 
10 CFR 73.51 (d)(11).  

10.5.14 Audits 

As required by 10 CFR 73.51 (d)(1 2), the physical protection program must be reviewed once 
every 24 months by individuals independent of both physical protection program management 
and personnel who have direct responsibility for implementation of the physical protection 
program. The physical protection program review must include an evaluation of the 
effectiveness of the physical protection system and a verification of the liaison established with 
the LLEA.
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The applicant has committed to conduct security audits at least every 24 months by individuals 
independent of both security program management and of personnel directly responsible for 
implementation of the security program. The audits include evaluation of the effectiveness of 
the physical protection program and verification of the liaison established with the LLEA. The 
reports are maintained in a form sufficient for auditing. They are available for inspection for a 
period of three years.  

The commitments in the Plan for an audit program therefore meet the requirements of 
10 CFR 73.51 (d)(12).  

10.5.15 Documentation 

As required by 10 CFR 73.51 (d)(1 3), documentation must be retained as a record for three 
years after the record is made or until termination of the license. Duplicate records to those 
required under 10 CFR 72.180 and 10 CFR 73.71 need not be retained.  

The applicant's Contingency Plan describes response record data and commits to maintaining 
those records for a period of three years. These records include: 

(1) Employment screening records until the affected individual terminates employment; 

(2) Training and qualification records required by Appendix B, Section II. B; 

(3) Current written procedures that require access control personnel to identify 
authorized versus unauthorized entry for the period the licensee.stores spent fuel; 

(4) The record of escorted individuals for a period of three years from the date of the 
record; 

(5) Written procedures for key and lock control for the period the licensee stores spent 
fuel; 

(6) Audit reports and resolutions;, and 

(7) A record of assessment and response to alarms.  

The commitments in the Plan for record keeping therefore meet the requirements of 10 CFR 
73.51 (d)(1 3).  

10.6 Emergency Planning 

By letter dated April 29, 1996, as supplemented by letter dated May 27, 1999, SMUD submitted 
a revision to Change 4 of the Rancho Seco Emergency Plan (RSEP) and associated 
emergency plan implementing procedures (EPIPs) for NRC review and approval. This revision 
was submitted in accordance with 10 CFR 72.32(a) as part of SMUD's application for an ISFSI 
license and also in accordance with 10 CFR 50.54(q). The revised RSEP combines in a single 
emergency plan the description of the licensee's program to cope with emergency situations
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that could result from both 10 CFR Part 50 and 10 CFR Part 72 licensed activities. The revised 
RSEP was substantially changed and resubmitted following an NRC site visit on February 17
18, 1999, and a request for additional information sent to the licensee on May 18, 1999. The 
revised RSEP includes changes to the 10 CFR Part 50 non-exempted emergency planning 
requirements and incorporates 10 CFR Part 72 emergency planning requirements for the ISFSI 
and related activities; i.e., spent fuel removal from the Fuel Storage Building, spent fuel cask 
transfer to the ISFSI, and spent fuel canister storage at the ISFSI.  

The NRC staff reviewed the revised RSEP to ensure that the revised plan complies with 10 
CFR Part 72 emergency planning requirements. The review was performed in accordance with 
guidance contained in draft NUREG-1567, "Standard Review Plan for Spent Fuel Dry Storage 
Facilities," and Regulatory Guide 3.67, "Standard Format and Content for Emergency Plans for 
Fuel Cycle and Material Facilities." Detailed requirements for emergency planning at an ISFSI 
not located on the site of an operating nuclear power reactor are specified in 10 CFR 72.32 and 
include provisions for detecting, assessing, classifying and mitigating events; assigning 
emergency responsibilities; communicating with offsite organizations and the public; and 
conducting exercises. Specifically, 10 CFR 72.32(a) identifies 16 emergency planning areas 
that the plan shall cover. The NRC staff reviewed the revised RSEP in order to verify that these 
emergency planning areas are adequately addressed in the plan. Each of these areas is 
summarized in the following sections.  

10.6.1 Facility Description 

The revised RSEP provides a description of the facility and the area near the site including 
transportation routes, recreation area, and population distribution. The plan also includes maps 
of different scales showing the Rancho Seco near site area and the emergency planning zone 
(EPZ). The EPZ for Rancho Seco is the Industrial Area, an area of approximately 87 acres that 
is enclosed by security fences and contains the plant structures including the ISFSI. The staff 
concluded that the requirement set forth in 10 CFR 72.32(a)(1) was met.  

10.6.2 Types of Accidents 

The revised RSEP identifies and describes a comprehensive set of postulated accidents for 
which actions may be needed to prevent or minimize exposure from radiation and/or radioactive 
materials to onsite personnel. With respect to the ISFSI, the analyses of these conditions are 
contained in the Rancho Seco ISFSI Safety Analysis Report and are summarized in Section 
3.4.5 of the revised RSEP. Postulated accidents associated with the ISFSI include accidental 
cask drop; dry shielded canister (DSC) leakage; accident pressurization of a DSC; earthquake; 
tornado winds and tornado generated missiles; flood; lightning effects; complete blockage of 
horizontal storage module (HSM) air inlet and outlet vents; reduced HSM air inlet and outlet 
shielding; and snow and ice loads. The analyses show that none of these accidents would 
result in potential radiological exposures to the public outside the site boundary exceeding the 
Environmental Protection Agency's Protective Action Guidelines( PAGs). The applicant's 
accident analyses are reviewed in Chapter 15 of this SER.  

The staff concluded that the requirement set forth in 10 CFR 72.32(a)(2) was met.
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10.6.3 Classification of Accidents 

Section 3 of the revised Rancho Seco emergency plan contains an emergency classification 
and emergency action level (EAL) scheme, including initiating conditions associated with 
possible events at Rancho Seco which would result in the declaration of a Notification of 
Unusual Event or an Alert. Specific instruments, parameters and equipment conditions are 
detailed in plant procedure EPIP-5001, "Recognition and Classification of Emergencies". The 
staff has reviewed the EALs and determined that they are acceptable and meet the requirement 
of 10 CFR 72.32(a)(3).  

10.6.4 Detection of Accidents 

The revised RSEP addresses in Section 3.3 how abnormal conditions or accidents would be 
detected at the site. Section 3.3 indicates for each type of accident the means that would be 
used for detection (e.g., visual observation, level annunciators, temperature indications, area 
radiation monitors, smoke detectors). The staff concluded that the requirement set forth in 10 
CFR 72.32(a)(4) was met.  

10.6.5 Mitigation of Consequences 

The revised RSEP indicates that the Emergency Coordinator (EC) is responsible for directing 
response activities and mitigation of consequences of the emergency situation. The Shift 
Supervisor assumes the position of EC at the onset of an accident. The Technical Support 
Center (TSC) Director replaces the Shift Supervisor as EC if the TSC is activated. The Shift 
Supervisor directs the activities of on-shift operators. With respect to mitigation of 
consequences, operators are responsible for: (1) mitigating actions to place the plant/spent 
fuel in a safe condition, and protect plant personnel and the public; and (2) perform first aid, fire 
fighting, search and rescue, damage control, onsite dose assessment and radiological 
monitoring. The revised plan states that initial mitigating actions in response to most events will 
be in accordance with Annunciator and Operations Casualty Procedures.  

Section 6 of the revised Rancho Seco emergency plan describes the protective actions that 
would be taken onsite in the event of a radiological situation to protect plant personnel. These 
actions encompass notification of an emergency, dismissal (process of directing non
emergency response personnel to leave the site when their safety is of concern), accountability, 
and decontamination.  

Arrangements have been made for hospital and medical services as indicated in Section 4, 
"Support Services", of the revised Rancho Seco emergency plan. An agreement exists 
between SMUD and the U.C. Davis Medical Center to treat contaminated injured personnel.  
Services include transport, emergency room, decontamination, medical care and follow-up.  
Based on the above, the staff concluded that the requirement set forth in 10 CFR 72.32(a)(5) 
was met.  

10.6.6 Assessment of Releases 

The revised Rancho Seco emergency plan calls for onsite systems and equipment to allow for 
radiological accident monitoring and assessment of radiological conditions. Section 3.3 of the

10-13

.Chapter 10



Conducto .....n -,.th ,tar 1,,

emergency plan specifically refers to area radiation monitors (ARMs) and portable radiation 
monitors. Section 7.2 of the plan indicates that the TSC contains emergency lockers with 
radiation monitoring instruments. Section 6.2 of the plan directs on-shift personnel to conduct 
radiological monitoring during the initial phase of an emergency, as warranted. Based on the 
above, the staff concluded that the requirement set forth in 10 CFR 72.32(a)(6) was met.  

10.6.7 Responsibilities 

Section 5, "Organizational Control of Emergencies" of the revised RSEP describes the on-shift 
and augmented emergency organization to be activated onsite for possible events and 
responsibilities of key personnel. The plan identifies by title (Emergency Coordinator) the 
individual who is in charge of the emergency response. The minimum on-shift organization is 
composed of a Shift Supervisor (who assumes the role of the Emergency Coordinator at the 
onset of an accident) and an operator. A Chem/Rad Decommissioning Technician is required 
to be present during fuel and/or cask handling operations, and when performing any evolution 
that has the potential to involve a significant change in radiological conditions. EPIP-5010, 
"Notification/Communication," identifies a communicator with the responsibility for promptly 
notifying offsite response organizations and the NRC.  

The Emergency Response Organization (ERO) consists of two separate organizations, one for 
the Control Room and one for the TSC. Activation of the ERO is initiated by the Shift 
Supervisor, who directs Security to conduct a callout of the TSC emergency organization (in 
accordance with EPIP-5002 and EPIP-5220). SMUD maintains the capability to provide 
corporate support upon the request of the Emergency Coordinator. Section 4, "Support 
Services" contains the description of the emergency organization to be activated offsite and 
their responsibilities. In addition, the revised RSEP identifies the Radiation 
Protection/Chemistry organization as the one responsible for maintaining and updating the 
emergency preparedness program. Based on the above, the staff concluded that the 
requirement set forth in 10 CFR 72.32(a)(7) was met.  

10.6.8 Notification and Coordination 

Section 3 of the plan contains an overview of the emergency classification and EAL scheme, 
including initiating conditions associated with possible events at Rancho Seco which would 
result in the declaration of a Notification of Unusual Event or an Alert. Specific instruments, 
parameters, and equipment conditions are detailed in plant procedure EPIP-5001, "Recognition 
and Classification of Emergencies." SMUD has reached agreement with appropriate State and 
local governmental authorities on the EALs. The staff has reviewed the EALs and determined 
that they are acceptable when compared to the applicable guidance considering the long term 
defueled condition of the facility.  

The applicant's operating staff would be notified of any abnormal operating conditions or of any 
danger to safe operations by actuation of the plant siren and public address announcements 
issued in the control room and broadcasted in the entire facility (Section 6.3.1 of the plan).  
Public address announcements are described in EPIP-5002, "Emergency Actions." 

Section 7.2 of the plan indicates that the Control Room contains communications equipment 
used for making notifications to offsite authorities (State of California, Sacramento County, 
NRC). Local support services would also be available to provide assistance in the event of an
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emergency at Rancho Seco. Section 4.2 of the plan describes the agreements in place with 
respect to medical support, fire support and law enforcement support. The plan indicates that 
medical support will be requested from offsite support agencies as specified in procedure OP
C.53, "Medical Emergency," if deemed necessary. Section 7.2 also stipulates that the TSC is 
the coordination point for the assembly and dispatch of response teams.  

Section 6 of the plan includes a commitment to notify the NRC response center immediately 
after notification of local jurisdictions (Sacramento County and State of California), and no later 
than 60 minutes after declaration of the emergency. Based on the above, the staff concluded 
that the requirement set forth in 10 CFR 72.32(a)(8) was met.  

10.6.9 Information to be Communicated 

Section 6.2 of the plan indicates that initial, followup and closeout notifications will be 
transmitted to offsite authorities informing them of the status of the event, radiological releases 
and actions being taken. Procedure EPIP-5010, "Notification/Communication," describes in 
detail the type of information to be communicated to offsite response organizations, including 
State and County, and the NRC, in the event of an emergency at Rancho Seco. The 
information includes, in part, the caller's name and title, a brief description of the event including 
the date and time of emergency declaration, and radiological release information. Based on the 
above, the staff concluded that the requirement set forth in 10 CFR 72.32(a)(9) was met.  

10.6.10 Training 

SMUD maintains a training program to ensure that personnel assigned to the emergency 
response organizations are trained prior to assuming any emergency plan responsibilities and 
retrained annually. This program is described in Section 8.2 of the plan. Procedure EPIP
5600, "Emergency Response Training," covers basic as well as specialized training for those 
emergency response personnel with specific assignments. Training for participating offsite 
agency personnel involved in emergency response is made available. Procedure EPIP-5600 
indicates that emergency preparedness personnel provide orientation tours and/or radiological 
emergency response training to fire department, sheriff's department, medical and ambulance, 
and State and County Office of Emergency Services personnel. Based on the above, the staff 
concluded that the requirement set forth in 10 CFR 72.32(a)(1 0) was met.  

10.6.11 Safe Condition 

Section 5 of the revised emergency plan contains an overview of the reentry and recovery 
provisions at Rancho Seco. Procedure EPIP-5210, "Reentry/Recovery," provides guidance for 
closeout of an emergency event, reentry and recovery operations. In particular, EPIP-5210 
includes an emergency closeout checklist to be used by the Emergency Coordinator to 
determine if the criteria for closeout of an emergency is met. Based on the above, the staff 
concluded that the requirement set forth in 10 CFR 72.32(a)(1 1) was met.  

10.6.12 Exercises 

Section 8 of the revised emergency plan contains the provisions for periodic drills and 
exercises. It provides, on an annual basis, for a medical drill, a fire drill, and an exercise
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affecting the entire site. Offsite organizations are invited to participate in or observe the drills 
and exercises.  

EPIP-5600 provides guidelines to prepare, conduct, and evaluate drills and exercises. The 
revised plan indicates that the Radiation Protection/Chemistry Group is responsible for 
developing, planning, scheduling, and conducting drills and exercises. The revised plan states 
that deficiencies identified must be evaluated and corrected.  

The plan allows for quarterly tests of the Rancho Seco emergency communications equipment, 
including notification telephones, TSC and Control Room facsimile machines, TSC to Control 
Room ringdown telephone and TSC and Control Room general office telephones. Section 
8.6.1 of the revised plan provides for a semiannual verification and update of emergency 
telephone numbers located in the Emergency Response Telephone Directory (contains the list 
of qualified emergency response organization personnel and their emergency assignments).  
Based on the above, the staff concluded that the requirement set forth in 10 CFR 72.32(a)(12) 
was met.  

10.6.13 Hazardous Chemicals 

The revised RSEP states in Section 2.6 that SMUD submits a Business Plan to Sacramento 
County Environmental Management Department annually and that the Business Plan satisfies 
the requirements of the Emergency Planning and Community Right-to-Know Act of 1986, Title 
Ill, Public Law 99-499, with respect to hazardous materials. Based on the above, the staff 
concluded that the requirement set forth in 10 CFR 72.32(a)(1 3) was met.  

10.6.14 Comments on the Plan 

The applicant-has obtained comments from offsite response organizations (County of 
Sacramento and State of California) on its revised emergency plan. These comments have 
been provided to the NRC. Section 8.4 of the revised plan indicates that changes to the plan or 
EALs will be reviewed with the State of California and the Sacramento County. Based on the 
above, the staff concluded that the requirement set forth in 10 CFR 72.32(a)(14) was met.  

10.6.15 Off-site Assistance 

Section 4 of the revised RSEP contains a description of the provisions and arrangements for 
assistance from offsite response organizations in the event of an emergency. This includes 
arrangements for medical, fire and law enforcement support from local services that are 
outlined in letters of agreements between SMUD and the corresponding local services. The 
revised plan also includes a description of the governmental support agencies: Sacramento 
County Office of Emergency Operations, California Office of Emergency Services, California 
Department of Health Services, and the Nuclear Regulatory Commission. Based on the above, 
the staff concluded that the requirement set forth in 10 CFR 72.32(a)(15) was met.  

10.6.16 Arrangements Made for Providing Information to the Public 

Section 7.3 of the RSEP states that news releases fo the public are disseminated by SMUD 
public information personnel, who are located at the SMUD headquarters in Sacramento,
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California. In accordance with EPIP-501 0, "Notification/Communication," the licensee's On-Call 
Media Services Representative is responsible for responding to all news media inquiries about 
the emergency event. The On-Call Media Services Representative is notified of the emergency 
in the emergency notification process. Based on the above, the staff concluded that the 
requirement set forth in 10 CFR 72.32(a)(1 6) was met.  

10.7 Findings 

The staff made the following findings regarding the proposed conduct of operations of the 
ISFSI: 

F10.1 The Rancho Seco ISFSI SAR and supplemental submittals include an acceptable plan 
for the conduct of operations in compliance with 10 CFR 72.24(h).  

F10.2 The Rancho Seco ISFSI SAR and supplemental submittals include an acceptable 
description of the program covering preoperational testing and initial operations in 
compliance with 10 CFR 72.24(p).  

F10.3 The Rancho Seco ISFSI SAR and supplemental submittals include an adequate 
description of acceptable technical qualifications for the applicant to engage in the 
proposed activities in compliance with 10 CFR 72.28(a).  

F10.4 The application included an acceptable description of a personnel training program to 
comply with Subpart I to 10 CFR Part 72.  

F10.5 The application included an acceptable description of the applicant's operating 
organization, delegations of responsibility and authority, and the minimum skills and 
experience qualifications relevant to the various levels of responsibility and authority in 
compliance with 10 CFR 72.28(c).  

F10.6 The application included an acceptable program to have and maintain an adequate 
complement of trained and certified installation personnel before receipt of spent fuel for 
storage in compliance with 10 CFR 72.28(d).  

F1 0.7 The applicant's description of record keeping processes satisfies the requirements of 
10 CFR 72.72.  

F10.8 In light of the information provided by the applicant as discussed in this section, and 
given the individual staff conclusions documented in this section, the staff concluded 
that the applicant is qualified by reason of training and experience to conduct the 
operations covered by the regulations contained in 10 CFR 72.40(a)(4). The staff 
further concluded that the application is considered to provide acceptable assurance
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with regard to the management, organization, and planning for preoperational testing 
and initial operations and that the activities authorized by the license can be conducted 
without endangering the health and safety of the public in compliance with 10 CFR 
72.40(a)(13).  

F10.9 The proposed Rancho Seco ISFSI Physical Protection Plan, including the Contingency 
Response Plan and Procedures, and the associated Training and Qualification Plan 
meet the requirements of 10 CFR 73.51 and provide reasonable assurance that the 
storage of spent nuclear fuel at the site will not constitute an unreasonable risk to public 
health and safety with respect to physical protection. The plans are in accordance with 
applicable regulations, and are therefore acceptable.  

F10.10 The applicant's Emergency Plan provides for an acceptable level of emergency 
preparedness at the ISFSI, meets the requirements of 10 CFR 72.32(a), and also 
provides reasonable assurance that adequate protective measures can and will be 
taken in the event of a radiological emergency at the ISFSI.  

10.8 License Condition 

The following paragraph will be included in the 10 CFR Part 72 license: 

The licensee shall follow the physical protection plan entitled "Sacramento Municipal 
Utility District Rancho Seco Independent Spent Fuel Storage Installation (ISFSI) 
Physical Protection Plan (PPP)," Amendment 0, dated February 1, 2000, and the 
safeguards contingency plan incorporated therein as Chapter 10, "Contingency 
Response Plan and Procedures," and as they may be further amended under the 
provisions of 10 CFR Parts 72.44(e) and 72.186(b).  

The licensee shall follow the security organization personnel training and qualification 
plan entitled "Sacramento Municipal Utility District Rancho Seco Independent Spent 
Fuel Storacge Installation (ISFSI) Training and Qualification Plan (T&QP)," Revision 0, 
dated February 1, 2000, and as it may be further amended under the provisions of 10 
CFR Parts 72.44(e) and 72.186(b).  

10.9 References 

1. Rancho Seco Nuclear Generating Station Defueled Safety Analysis Report, Docket 50-312.  

2. Sacramento Municipal Utility District Rancho Seco Independent Spent Fuel Storage 
Installation (ISFSI) Physical Protection Plan (PPP), Amendment 0, dated February 1, 2000.
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3. Sacramento Municipal Utility District Rancho Seco Independent Spent Fuel Storage 
Installation (ISFSI) Training and Qualification Plan (T&QP)," Revision 0, dated February 1, 
2000.  

4. Rancho Seco Emergency Plan, May 27, 1999.
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11 RADIATION PROTECTION EVALUATION 

The objective of this section was to evaluate the capability of the radiation protection design 
features, design criteria, and the operating procedures of the Rancho Seco ISFSI to meet 
regulatory dose requirements. The regulatory requirements for providing adequate radiation 
protection to site licensee personnel and members of the public include 10 CFR Part 20 and 10 
CFR 72.104(a), and 72.106(b). The primary objective of this evaluation was to provide 
sufficient assurance that: (a) radiation exposures and radionuclide releases will be maintained 
at levels that are ALARA, (b) occupational radiation doses will not exceed the limits specified in 
NRC's radiation protection standards and (c) radiation doses to the general public during 
normal conditions and anticipated occurrences will meet regulatory standards.  

Occupational exposures from the Rancho Seco ISFSI are based on the direct radiation dose 
rates calculated in Section 7 of Volume III of the Rancho Seco ISFSI SAR and the operating 
procedures discussed in Section 5 of Volumes I and II of the Rancho Seco ISFSI SAR. Doses 
to individuals beyond the controlled area boundary (members of the public) are determined 
from the direct radiation (including skyshine) dose rates calculated in Section 7 of Volume I of 
the Rancho Seco ISFSI SAR and the dose rates from atmospheric releases calculated in 
Section 8.2.2 of Volume I of the Rancho Seco ISFSI SAR.  

11.1 Radiation Protection Design Criteria and Design Features 

11.1.1 Design Criteria 

Sections 7.1.2 and 7.1.3 of Volumes I, II, and III of the Rancho Seco ISFSI SAR define the 
radiological protection design criteria as the limits and requirements in 10 CFR Part 20, 10 CFR 
72.104, 10 CFR 72.106, and the guidance in Regulatory Guide 8.8.  

11.1.2 Design Features 

Access to the Rancho Seco ISFSI will be limited to personnel required during operations at the 
ISFSI. The ISFSl will be surrounded by a protected area fence and an ISFSI controlled access 
fence. Types of operations to be conducted at the ISFSI include periodic inspections of the 
facility, placement of loaded DSCs, and routine security checks.  

The NUHOMS Dry Storage System will be used at the Rancho Seco ISFSI. The major 
components of the NUHOMS cask system include a stainless steel cylindrical DSC confinement 
basket, rectangular concrete HSM, and cylindrical MP187 Transfer Cask, composed of steel 
encasing lead gamma shielding and NS-3 neutron shielding layers. The Rancho Seco ISFSI 
design includes the following features which ensure ALARA radiation doses to on-site workers 
and to the public:
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(1) Storage baskets, storage modules and transfer casks with thick walls and lids that are 
composed of one or more gamma and neutron shielding materials; 

(2) A completely passive storage system that requires minimum surveillance and maintenance, 
thus resulting in low occupational doses; 

(3) Double seal welded closures of the radioactive confinement DSC that provide redundant 
confinement without confinement boundary monitoring at the HSMs; 

(4) Location of the ISFSI on the applicant's Rancho Seco Nuclear Generating Station site so 
that one side is shielded by earthen berms and some other sides are partially shielded by 
high structures; 

(5) Fuel loading procedures which incorporate previous experience and reduce occupational 
exposures; 

(6) HSM access opening recess to reduce radiation exposure during placement of the DSC 
from the MP187 Transfer Cask; 

(7) Use of demineralized water in the DSC/MP1 87 Transfer Cask annulus to minimize DSC and 
MP187 Transfer Cask contamination; 

(8) HSM shield door design to minimize radiation exposure; 

(9) Placement of the DSC within the HSM access opening so as to minimize DSC radial 
scattered gamma radiation dose rate to the HSM door; 

(10) Use of water in the DSC cavity and in the MP1 87 Transfer Cask/DSC annulus during DSC 
inner seal weld and DSC closure operations to reduce occupational doses; 

(11) Placement of temporary shielding to reduce dose rates during DSC draining, drying, 
inerting, and closure operations; 

(12) Labyrinthine HSM air inlet and air outlet paths which significantly reduce radiation 
streaming dose rates at the air inlets and outlets; and 

(13) HSM placement on the ISFSI concrete pad that provides self-shielding for adjacent 
modules.
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Given the proposed controls and design features described above and the applicant's proposed 
use of the NUHOMS cask system, the staff concluded that the applicant has satisfied the 
requirements of 10 CFR 72.126(a) and 72.128(a)(2).  

There is no forced ventilation of the HSM. Natural air flow within the internal HSM air passages 
and on the HSM exterior surfaces provides sufficient cooling for the spent fuel. The DSC 
constitutes the radioactive material confinement barrier and, as described in Rancho Seco 
ISFSI SAR, Volume I, Sections 3.2.5.2 and 4.2.5.2, is designed in accordance with 10 CFR 72, 
Subpart F. Confinement is assured by multi-pass welding of the DSC outer top cover plate and 
multi-pass welding of the inner top cover plate in conjunction with acceptable weld non
destructive examination methods. The confinement barrier is designed in accordance with the 
ASME Code (Reference 1). The DSC has been analyzed for all normal, off-normal and 
hypothetical accidents and shown to maintain its integrity and boundary. As described in 

Section 9.2 of'this SER, due to the welded steel design of the confinement boundary and the 
subsequent weld integrity testing, the DSC is not expected to leak under normal, off-normal, or 
accident conditions. Therefore, the staff concluded that airborne radioactivity monitors 
described in 10 CFR 72.126 are not required at the ISFSI.  

Sections 1.3.3.5, 3.3.3.2, 3.3.5.3, 4.3.7, 5.1.3.4, 5.4.1, 7.3.4, and 7.5.2 of Volume I of the 
Rancho Seco ISFSI SAR and Sections 5.1.3.4 and 5.4.1 of Volume II of the Rancho Seco 
ISFSI SAR also discuss design features that address process instrumentation and controls, 
control of airborne contaminants, decontamination, radiation monitoring, and other ALARA 
considerations. In addition, Section 5 of Volume I of the Rancho Seco ISFSI SAR addresses 
operational considerations which minimize occupational and public doses.  

The Rancho Seco ISFSI SAR analysis provides reasonable assurance that use of the Rancho 
Seco ISFSI system, which includes the DSC, HSM, and MP187 Transfer Cask can meet the 
regulatory requirements in 10 CFR Part 20, 10 CFR 72.104(a) and 10 CFR 72.106(b). Sections 
7, 9, and 10 of this SER discuss staff evaluations of the shielding features, confinement 
features, and operating procedures, respectively. Section 15 of this SER discusses staff 
evaluations of the capability of shielding and confinement features during off-normal and 
accident conditions. Based on the evaluations as stated above, the staff found that the 
radiation protection design features and design criteria for the Rancho Seco ISFSI are 
acceptable.  

11.2 ALARA 

As presented in Rancho Seco ISFSI SAR, Volume I, Section 9.4.1, the program to ensure that 

radiological doses are ALARA for the Rancho Seco ISFSI will be established, implemented, and 
maintained specifically for the Rancho Seco ISFSI. The basic principles of the ALARA program 
are described in Rancho Seco ISFSI SAR, Volume I, Section 7.1.
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The Rancho Seco ISFSI ALARA program follows the guidance in Regulatory Guide 8.8, 
"Information Relevant To Ensuring That Occupational Radiation Exposures At Nuclear Power 

Stations Will Be As Low As Is Reasonably Achievable," and Regulatory Guide 8.10, "Operating 

Philosophy For Maintaining Occupational Radiation Exposures As Low As Is Reasonably 

Achievable." The ALARA program includes the following operational elements: 

(1) Fuel loading procedures that follow accepted practice, build on existing experience, specify 

spent fuel loading inside the fuel building's controlled environment to prevent contamination

spreading, and dictate loading the most radioactive fuel in interior basket positions which 

reduces worker doses; 

(2) Using demineralized water in conjunction with the MP187 Transfer Cask to reduce DSC 

exterior contamination, placing the shielding lid onto the DSC while it is inside the MP187 

Transfer Cask which is in the cask load pit, and decontaminating the MP187 Transfer Cask 

exterior while the DSC is still filled with water; 

(3) Requirements for pre-job measures which include ALARA evaluations of proposed work 

and pre-job meetings; 

(4) Draining water from the DSC while it is inside the shielded MP1 87 Transfer Cask, using 

portable shielding as required, and remote operation of the MP187 Transfer Cask to load 

the DSC into the concrete HSM; 

(5) Measuring DSC surface contamination prior to its movement from the fuel building to the 

ISFSI site; 

(6) Utilizing training mockups to evaluate procedures, train personnel, and ensure minimum 

exposure times for the cask loading process.  

The site of the ISFSI was chosen because it was located on the Rancho Seco Nuclear 

Generating Station site, which is already well characterized and will not require spent nuclear 

fuel transport from the spent fuel building to the ISFSI on public roads. The site also has 

additional protection by an earthen berm with a maximum height of 32 feet on portions of its 

south side, as well as 30 to 100 foot high buildings to its east sides, and will thus minimize off

site exposures. The ISFSI site is removed from the buildings and occupied sites to reduce the 

exposure to station personnel. The layout of the ISFSI itself is designed to minimize personnel 

exposures. Finally, the surveillance and maintenance requirements for the Rancho Seco ISFSI 

DSCs and HSMs are minimal, which further limits radiological dose to surveillance and 

maintenance personnel.
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After reviewing the above information, the staff concluded that the applicant's description of the 

ALARA program satisfies the requirements of 10 CFR 72.24(e).  

11.3 Occupational Exposures 

As discussed in Rancho Seco ISFSI SAR, Volume I, Section 7.4, occupational exposures to 

station personnel have been evaluated for ISFSI operations. The design basis working dose 
rates were used in the evaluations. The estimated dose from loading, transport and 
emplacement of a single DSC in an HSM is 2.5 person-rem. The estimated dose for loading, 
transport, and emplacement of all 21 HSMs expected to be used in the ISFSI is approximately 
52.5 person-rem.  

The annual occupational exposures from routine maintenance activities such as visual 

surveillance of cask air inlets/outlets, temperature readings, concrete inspections, radiation 
protection surveys, and ISFSI concrete storage pad inspectionwere evaluated. The evaluation 

assumed that each HSM inspection would require 10 minutes in a 20 mrem/hour dose rate 
field. The estimated annual exposure for these activities would be 1.2 person-rem. There is 
reasonable assurance that individual exposures will be below the annual occupational limit of 5 
rem specified in 10 CFR 20.1201.  

The Rancho Seco ISFSI Radiation Protection Program ensures that design basis dose rates 
are not exceeded and ensures that 10 CFR Part 20 requirements are met. The radiation 
protection program controls specific contamination levels on the DSC exterior surfaces and 
dose rates for the DSC, HSM, and MP1 87 Transfer Cask.  

The staff performed confirmatory dose rate calculations using the MCNP (Reference 2) 
computer code and alternative manual methods for gamma and neutron dose rates. The-staff 

evaluation also included assessment of the applicant's computer code analyses, assumptions, 
and input parameters. The staff evaluation examined the conservatism and appropriateness of 
the occupational dose determination dose rates and time periods for performing loading, 

maintenance, and surveillance operations. The staff reviewed the occupational dose estimates 
and found them acceptable. Evaluation of the operating procedures is presented in Chapter 10 

of this SER. The occupational exposure dose estimates provided reasonable assurance that 

occupational limits in 10 CFR Part 20 Subpart C can be achieved. In light of the above 

evaluation and confirmatory analysis, the staff concluded that the Rancho Seco ISFSI satisfies 
the requirements of 10 CFR 72.126(a) and 10 CFR 72.128(a)(2).  

11.4 Public Exposures From Normal and Off-Normal Conditions 

As further discussed in Chapter 14 of this SER, there will be no gaseous or liquid radioactive 

effluents from normal operations of the ISFSI, so the dose to the off-site public is attributable to 

direct radiation from the spent fuel stored in the DSCs. The minimum distance from the ISFSI
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to the controlled area boundary is approximately 1200 ft (365 m). The nearest resident is 

located approximately 4900 ft (1494 m) away from the ISFSI. The NRC staff performed an 

Environmental Assessment (EA) (Reference 3), to evaluate the impact to the environment from 

construction and operation of the ISFSI.  

On the basis of the staff's EA, the Rancho Seco ISFSI SAR, Volume I, Section 7.6.2, and 

supporting calculations, the applicant calculated that the radiological impact to the nearest 

resident from routine operations would be about 0.16 mrem/yr and the radiological impact to an 

individual at the 1200 foot controlled area boundary for 8760 hours per year (i.e., 100% 

occupancy) would be about 18.3 mrem/yr, based on a 1999 fuel load date. As discussed in 

Section 7 of this SER, staff confirmatory calculations, with an independently calculated Rancho 

Seco source term realistically accounting for the actual Rancho Seco spent nuclear fuel 

inventory and a different dose rate calculation methodology, resulted in a maximum dose of 27 

mrem/yr at the controlled area boundary and a maximum dose of 0.01 mrem/yr to the nearest 

resident for 100% occupancy and a 1999 fuel loading. This cumulative dose to the nearest 

resident (in this case, "real individual" for the purpose of 10 CFR 72.104) from the Rancho Seco 

ISFSI is below the limits specified in 10 CFR 20.1301, 10 CFR 72.104, and 40 CFR Part 190.  

As the estimates of the effects of the!ISFSI are well below applicable regulatory limits, the staff 

concluded that the proposed ISFSI satisfies the requirements of 10 CFR 72.122(e) and 

72.126(d) with regard to normal operation.  

Given the description of potential dose to an individual outside the controlled area from direct 

radiation described in the Rancho Seco ISFSI SAR, the staff concluded that the applicant has 

satisfied the requirement of 10 CFR 72.24(m) for ISFSI operation.  

The applicant has also proposed use of dosimeters to monitor direct gamma radiation doses 

from the ISFSI. The applicant has committed to meeting the 2mrem/hr 10 CFR 20 dose rate 

limit at the ISFSI perimeter to ensure that regulatory requirements on radiation dose to workers 

from the ISFSt are met. The applicant will establish a radiological environmental monitoring 

program, as required by Technical Specification 5.5.2, to ensure the annual dose rate to any 

real individual located outside the ISFSI controlled area does not exceed regulatory limits.  

The staff concluded that the use of the dosimeters and the periodic radiological environmental 

monitoring program surveillance are adequate for compliance with the requirements of 10 CFR 

72.126(c)(2). The use of dosimeters for measuring radiation exposures at nuclear facilities 

regulated by the NRC has been widely accepted by the staff. These dosimeters are expected 

to indicate if any significant releases from the ISFSI occur.  

The Rancho Seco ISFSI SAR evaluated and concluded that the confinement functions of the 

DSC are not affected by normal, off-normal, and accident conditions. The bounding release 

calculations assumed a failure of the SNF cladding confinement barrier for 1% (normal) and
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10% (off-normal) of the 24 Rancho Seco Nuclear Generating Station fuel assemblies in a DSC 

inside the HSM. All fission products and crud representing more than 0.1% of the total cask 

activity inventory was assumed to be released to the environment subject to release fractions 

from NRC ISG-5, Revision 1, and the DSC maximum allowable leak rate in accordance with 

Rancho Seco ISFSI Technical Specification 3.1.2. Appropriate bounding meteorology was 

utilized in this analysis. The applicant followed the methods described in ISG-5, Revision 1, 

and NUREG-1567. Rancho Seco ISFSI SAR, Volume I, Section 8.2.2 presents the estimated 

whole body and individual organ doses at the assumed 117 meter ISFSI controlled area 

boundary for the normal and off-normal conditions. The maximum calculated total annual 

whole body or individual organ dose for normal and off-normal conditions, as presented in the 

Rancho Seco ISFSI SAR, Volume I, Section 8.2.2, and in Table 9-1 of this SER, is 21.1 

mrem/yr at 117 m (383 ft) from the ISFSI. The calculated dose at this distance is conservative, 

as the actual minimum distance to the controlled area boundary is 365 m (1200 ft). This 

conservative dose calculated for confinement boundary leakage is approximately 84% of the 25 

mrem limit in 10 CFR 72.104.  

The staff evaluated the public dose estimates from direct radiation and potential release from 

normal and off-normal (anticipated occurrences) conditions and found them acceptable.  

A discussion of the staff's evaluation and confirmatory analysis of the shielding and 

confinement dose calculations are presented in Sections 7 and 9 of this SER. The staff 

calculated that the maximum annual dose to the nearest public residence (the nearest "real 

individual" for Rancho Seco), as presented in SER Section 7, resulted in a dose of 0.01 

mrem/yr, which is approximately 0.04% of the 25 mrem. limit in 10 CFR 72.104. The staff 

concluded that the calculated normal or off-normal dose rates from releases are significant, 

compared to the dose rates from direct radiation for the whole body dose and for individual 

organ doses. Therefore, both direct radiation (including skyshine) and releases together 

constitute the primary dose pathways to individuals beyond the controlled area during normal 

and off-normal conditions.  

The staff found reasonableassurance that compliance with 10 CFR 72.104(a) will be achieved 

by the applicant for the Rancho Seco ISFSI. The applicant has presented a Radiation 

Protection Program as required by 10 CFR Part 20, Subpart B; that is designed to ensure 

compliance with dose limits to individual members of the public, as required by 10 CFR Part 20, 

Subpart D, through evaluations and measurements.
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11.5 Public Exposures From Design Basis Accidents and Natural 

Phenomena Events 

11.5.1 Design-Basis Public Exposures 

Section 8.2.2 of Volume I of the Rancho Seco ISFSI SAR summarizes the calculated dose 

rates for accident conditions to individuals beyond the controlled area (members of the public).  

The Rancho Seco ISFSI SAR evaluated and concluded that the confinement function of the 

DSC is not affected by design-basis accidents or natural phenomena events. Section 8.2.2 of 

the Rancho Seco ISFSI SAR presents dose rate calculations for a 30-day continuous, 

non-mechanistic atmospheric release of radionuclides during accident conditions. These 

calculations assume 100% of the fuel in one DSC fails and use release fractions and 

meteorology in accordance with USNRC Regulatory Guide 1.145 and ISG-5, Revision 1. The 

maximum calculated dose at the assumed 117 m (383 ft) controlled area boundary is an organ 

dose of 2,770 mrem for a 30-day exposure to the postulated atmospheric release. (The 

calculated whole body dose at this location is 195 mrem). This calculated limiting dose is 

considerably less than the 50,000 mrem dose limit to an individual organ in 10 CFR 72.106.  

The staff evaluated the public dose estimates from direct radiation and an atmospheric release 

from accident conditions and found them acceptable. A discussion of the staff's evaluation and 

confirmatory analysis of the shielding and confinement dose calculations are presented in 

Sections 7 and 9 of the SER, respectively. The staff found reasonable assurance that the 

combined effects of direct radiation and non-mechanistic atmospheric releases from bounding 

design-basis accidents and natural phenomena will not exceed the regulatory limits of 5,000 

mrem whole body and 50,000 mrem to an individual organ specified in 10 CFR 72.106(b).  

11.6 Evaluation Findings 

The staff made the following findings regarding the radiation protection evaluation of the ISFSI: 

F11.1 The Rancho Seco ISFSI SAR sufficiently describes radiation protection design bases 

and design criteria for the SSCs important-to-safety for the Rancho Seco ISFSI system.  

F11.2 Radiation shielding and confinement features are sufficient to meet the radiation 

protection requirements of 10 CFR Part 20, 10 CFR 72.104, and 10 CFR 72.106.  

F1 1.3 The Rancho Seco ISFSI is designed to provide redundant sealing of confinement 

systems.



F1 1.4 The Rancho Seco ISFSI is designed to facilitate decontamination to the extent 
practicable.  

F1 1.5 The Rancho Seco ISFSI SAR adequately evaluates the Rancho Seco ISFSI design and 
its systems important-to-safety, to demonstrate that they will reasonably maintain 
confinement of radioactive material under normal, off-normal, and accident conditions.  

F1 1.6 The Rancho Seco ISFSI SAR sufficiently describes the means for controlling and 
limiting occupational exposures within the dose and ALARA requirements of 10 CFR 
Part 20.  

F1 1.7 SMUD has established operational restrictions to meet dose and ALARA requirements 
in 10 CFR 20, 10 CFR 72.104, and 10 CFR 72.106.  

F1 1.8 The design of the radiation protection system for the Rancho Seco ISFSI is in 
compliance with 10 CFR Part 72 and the applicable design and acceptance criteria have 
been satisfied. The evaluation of the radiation protection system design provides 
reasonable assurance that the Rancho Seco ISFSI will provide safe storage of intact 
and failed Rancho Seco Nuclear Generating Station spent nuclear fuel and Rancho 
Seco Nuclear Generating Station control components. This finding is based on a review 
that considered the regulation itself, appropriate regulatory guides, applicable codes and 
standards, and accepted engineering practices.  

11.7 References 

1. American Society of Mechanical Engineers Boiler and Pressure Vessel Code, Section III, 
1992.  

2. Oak Ridge National Laboratory Radiation Shielding Information Center (RSIC) , "MCNP4B2: 
Monte Carlo N-Particle Transport Code System", CCC-660, January, 1998.  

3. U.S. Nuclear Regulatory Commission, "Environmental Assessment Related to Construction 
and Operation of the Rancho Seco Independent Spent Fuel Storage Installation," August 
1994.
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12 QUALITY ASSURANCE 

The purpose of this review is to determine whether Sacramento Municipal Utility District 
(SMUD) has a quality assurance (QA) program that complies with the requirements of 10 CFR 
Part 72, Subpart G. The basis for that determination is a review and evaluation of the 
applicant's QA program submitted as part of the application in accordance with 10 CFR 

72.24(n).  

Paragraph (b) of 10 CFR 72.140 states in part, that each licensee shall establish, maintain, and 
execute a QA program satisfying each of the applicable criteria of 10 CFR Part 72, Subpart G.  
Paragraph (d) states that a Commission-approved QA program which satisfies the applicable 
criteria of Appendix B of 10 CFR Part 50 and which is established, maintained, and executed 
with regard to an Independent Spent Fuel Storage Installation .(ISFSI) will be accepted as 
satisfying the requirements of 10 CFR 72.140(b).  

12.1 Areas of Review 

The following areas were reviewed by the staff: 

* QA Organization (10 CFR 72.142) 
* QA Program (10 CFR 72.144) 
* Design Control (10 CFR 72.146) 
* Procurement Document Control (10 CFR 72.148) 
* Instructions, Procedures and Drawings (10 CFR 72.150) 
* Document Control (10 CFR 72.152) 
* Control of Purchased Material, Equipment and Services (10 CFR 72.154) 
* Identification and Control of Materials, Parts, and Components (10 CFR 72.156) 
* Control of Special Processes (10 CFR 72.158) 
* Licensee Inspection (10 CFR 72.160) 
• Test Control (10 CFR 72.162) 
* Control of Measuring and Test Equipment (10 CFR 72.164) 
* Handling, Storage, and Shipping Control (10 CFR 72.166) 
* Inspection, Test, and Operating Status (10 CFR 72.168) 
* Nonconforming Materials, Parts or Components (10 CFR 72.170) 
* Corrective Action (10 CFR 72.172) 
* Quality Assurance Records (10 CFR 72.174) 
* Audits (10 CFR 72.176)
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12.2 Evaluation 

In Section 11.1 of the Rancho Seco ISFSI SAR, SMUD stated the governing document for its 
10 CFR Part 50, Appendix B, QA program is the Rancho Seco Quality Manual (RSQM). In a 
letter dated March 8, 1996, the NRC determined that Revision 7 of the RSQM met the 
requirements of 10 CFR 50, Appendix B. In Section 11.1 of the SAR, SMUD stated the RSQM 
will be applied to those activities associated with the Rancho Seco ISFSI that are important to 

safety.  

Given the existing approved QA program that satisfies Appendix B to 10 CFR Part 50 and 
SMUD's stated intent to apply that program to the ISFSI, the staff concluded that SMUD has 
met the conditions of 10 CFR 72.140(d) and, therefore, satisfies the requirements of 10 CFR 
72.140(b).  

In a letter dated September 9, 1999, SMUD submitted additional information regarding the QA 
program and committed to revise the RSQM to correct two discrepancies.  

The staff reviewed the Rancho Seco Quality Manual and concluded that the description of 
SMUD's QA program for the Rancho Seco ISFSI satisfies the requirements of 10 CFR Part 72, 
Subpart G. The QA program appears comprehensive and appears to provide adequate control 
over activities affecting quality.  

12.3 Findings 

The staff made the following findings regarding the QA program: 

F12.1 The QA program describes requirements, procedures, and controls that when 
properly implemented, comply with the requirements of 10 CFR 72, Subpart G.  

F1 2.2 The QA program covers activities affecting SSCs important to safety as identified in 

the SAR.  

F1 2.3 The organizations and persons performing QA functions have the independence 

and authority to perform their functions without undue influence from those directly 

responsible for costs and schedules.  

F12.4 The applicant's description of the QA program is in compliance with applicable 
NRC regulations and industry standar~ds, and the QA program can be implemented
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for the design, fabrication and construction, operation, and decommissioning 
phases of the installation's life cycle.
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13 DECOMMISSIONING EVALUATION 

13.1 Review Objectives 

The objective of this evaluation is to ensure that the applicant's provisions for the eventual 
decommissioning of the ISFSI give reasonable assurance of adequate protection of public 
health and safety. The evaluation addresses the design and operational features which 
facilitate decommissioning, the proposed decommissioning plan, and the associated financial 
assurance and record keeping plan.  

Requirements regarding the decommissioning of the ISFSI are given in 10 CFR 72.24(q), 
72.30, and 72.130.  

13.2 Design and Operational Features 

The NRC staff considers that the design of the elements of the proposed ISFSI are acceptable 
for decommissioning, in view of higher priority nuclear safety requirements for the design, and 
prior NRC approval of similar designs prepared under the same requirements.  

The design and operational features of the NUHOMS-24P storage system will minimize 
contamination and facilitate decommissioning. These features include the corrosion resistant, 
zero-leakage design of the DSCs, which are loaded and sealed before transfer to the storage 
pad; and the passive cooling design of the system, which minimizes the potential for and 
spread of contamination. The loaded DSCs, HSMs, and the MP1 87 Transfer Cask are the only 
components expected to require removal to complete the radiological decommissioning of the 
ISFSI. At the completion of the storage period, when the loaded DSCs are shipped offsite, the 
HSMs and transfer cask may be made available to the Department of Energy or other parties 
for their use. SMUD has determined that the HSMs or the transfer cask may become slightly 
radioactive due to neutron activation. In that case, SMUD will maintain the HSMs and/or the 
transfer cask on site until any activated material has decayed to the point that the components 
can be disposed of by commercial means. SMUD has conservatively calculated the residual 
activity levels of the HSMs by applying the worst case neutron flux to all spent fuel assemblies, 
and assuming a load date of December 31, 1995, and a storage period of 50 years. With these 
very conservative assumptions, SMUD calculated that the HSMs could be releasable with less 
than two years of additional decay time following final DSC shipment off site. Since the 
Rancho Seco spent fuel will have at least 4 additional years to decay before actual storage, and 
the storage period will be limited to 20 years, the HSM residual activity levels will be well below 
those calculated by SMUD. Therefore, the staff concluded that the components will have 
sufficiently low radiation levels to be acceptable for disposal as non-radioactive waste 
immediately upon the off site shipment of the spent fuel, or very soon thereafter. These 
radiation levels must be confirmed by survey measurements prior to final dispensation of the 
components.

13-1

Chapter 13 Decommissionina Evaluation



13.3 Decommissioning Plan 

The Rancho Seco ISFSI Decommissioning Plan (Reference 1) was prepared and submitted in 
accordance with 10 CFR 72.24(q). The plan discusses the Rancho Seco Nuclear Generating 
Station ISFSI decommissioning methodology, estimated costs and available funds, major tasks 
and schedules, and protection of occupational and public health and safety, including site 
characterization, radiation protection, waste management, and analyses of hypothetical 
decommissioning events. The plan is based on SMUD's assumption that the loaded DSCs will.  
be accepted by DOE for offsite shipment, and that the HSMs and MP187 Transfer Cask will be 
offered to DOE for its use, sold or given to a third party, disposed of at commercial facilities, or 
buried on site.  

13.3.1 General Provisions 

Each of the elements listed in 10 CFR 72.30 have been provided in the Rancho Seco ISFSI 
SAR, or in the ISFSI decommissioning plan (Ref. 1).  

13.3.2 Cost Estimate 

The cost for decommissioning the ISFSI was estimated at $605,000 (1993 dollars), as stated in 
Section 5.0 of the Rancho Seco ISFSI Decommissioning Plan. This estimate was included in 
the total site decommissioning cost estimate for the Rancho Seco Nuclear Generating Station 
and represents a very small fraction of the estimated $415 million total cost. By letter dated 
September 25, 1997, SMUD's revised decommissioning costs for the ISFSI were estimated to 
be $1.087 million (1997 dollars). SMUD has assumed in the cost estimates that none of the 
ISFSI components or support structures will require disposal as low-level radioactive waste.  

13.3.3 Financial Assurance Mechanism and Record Keeping 

The decommissioning funding for the Rancho Seco ISFSI is described in Reference 1. An 
external sinking fund has been established by SMUD for the decommissioning of the Rancho 
Seco Nuclear Generating Station. The SMUD Board of Directors has committed to provide 
funds for the decommissioning of the Rancho Seco ISFSI in a previous resolution to fund the 
site restoration phase of the overall Rancho Seco decommissioning plan. The funding program 
meets the appropriate requirements of 10 CFR 50.75(e) and/or 10 CFR 72.30(c), as described 
in the applicant's letter dated September 9, 1999; 

By letter dated September 9, 1999, SMUD also committed to maintain records in support of 
ISFSI decommissioning, as required by 10 CFR 72.30(d). Specifically, these records will 
consist of radiological records, fuel records, DSC records and facility records, including 
engineering drawings, plans, specifications and cost studies. These records will be maintained 
in accordance with SMUD's existing administrative controls and procedures, as described in 
Section 10.2.5 of Volume I of the Rancho Seco ISFSI SAR.
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13.4 Findings 

The staff made the following findings regarding the decommissioning of the ISFSI: 

F13.1 The staff has determined that the decommissioning plan submitted by the applicant 

provides reasonable assurance that decommissioning issues for the ISFSI facility 

have been adequately characterized so that the site will ultimately be available for 

unrestricted use for any private or public purpose. The staff, therefore, concluded that 

the proposed decommissioning plan complies with 10 CFR Part 72.  

F1 3.2 The staff has determined that the decommissioning funding plan submitted by the 

applicant is sufficient to provide reasonable assurance that costs related to 

decommissioning as characterized by the proposed decommissioning plan have been 

adequately estimated. The staff, therefore, concluded that the cost estimate in the 

decommissioning funding plan complies with 10 CFR Part 72.  

F13.3 The staff has determined that the financial assurance mechanisms submitted by the 

applicant are sufficient to provide reasonable assurance that adequate funds will be 

available to decommission the facility so that the site will ultimately be available for 

unrestricted use for any private or public purpose. The staff, therefore, concluded that 

the financial assurance mechanisms in the decommissioning funding plant comply 

with 10 CFR Part 72.  

13.5 References 

1. Rancho Seco ISFSI Decommissioning Plan, dated June 27, 1995.
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14 WASTE CONFINEMENT AND MANAGEMENT 

The objective of the waste confinement and management review was to ensure that the design 

and proposed operation of the Rancho Seco ISFSI provided for safe confinement and 

management of any radioactive waste generated as a result of facility operations. This review 

specifically focused on radioactive wastes that would be generated by site activities involving 

the handling and storage of spent fuel. These include (a) gaseous effluents from treatment and 

ventilation systems, (b) liquid wastes from laboratory, cask washdown, and decontamination 

activities, and (c) solid or solidified wastes. Neither the actual spent fuel nor the waste 

generated by the decommissioning of the RSNGS fall within the scope of this review.  

Requirements regarding the safe confinement and management of any radioactive waste 

generated by the facility and the management of the release of radioactive materials in effluents 

to the environment are detailed in 10 CFR Part 20 and 10 CFR 72.104, 72.106, 72.122, 72.126, 

and 72.128. The ISFSI must be designed to limit the levels of radioactive materials released in 

effluent to ALARA. In addition, the design must minimize the quantity of radioactive wastes 

generated.  

14.1 Waste Sources 

As described in Chapter 6 of Volume 1 of the Rancho Seco ISFSI SAR, some amounts of liquid 

and solid radioactive wastes will be generated during loading and decontamination activities 

before storage. Decontaminating the MP1 87 Transfer Cask and DSC would result in the 

generation of liquid waste. This liquid waste would be processed using existing RSNGS 

procedures and systems as described in the 10 CFR Part 50 license and supporting 
documentation.  

During decontamination activities, a small amount of low-level solid waste would be generated 

as well. The solid waste would consist of decontamination materials such as rags and gap 

flush resin. Such solid waste material would be processed using existing RSNGS procedures 

and systems as described in the 10 CFR 50 license and supporting documentation.  

Gaseous waste is not anticipated, but the system used to pump down and vacuum dry the DSC 

will be designed to filter or capture gaseous waste as required.  

The staff concluded that use of RSNGS facilities for the processing of solid and liquid wastes 

generated during fuel loading and decontamination activities satisfies the requirements of 10 

CFR 72.128(b).  

During transport to the ISFSI pad and during storage at the ISFSI, no radioactive waste 

material is generated. The system is a passive design requiring no active systems to ensure 

adequate decay heat removal and to ensure adequate confinement. The system also does not
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require intrusive periodic maintenance. The.only periodic monitoring required involves 

examination of the HSM surface for defects due to environmental conditions, inspection of the 

HSM inlet and outlet vents, and observation of the HSM temperatures. The passive design 

minimizes the volume of radioactive waste that could be generated by the operation of the 

ISFSI. The staff concluded that the Rancho Seco ISFSI satisfies the requirements of 10 CFR 

72.128(a)(5). The solid and liquid radioactive waste management satisfies the requirements of 

10 CFR 72.24(l).  

14.2 Offgas Treatment and Ventilation 

As described in the Rancho Seco ISFSI SAR, during fuel loading and closure of the DSC that 

contains the spent nuclear fuel, potentially contaminated air would be purged from the DSC 

during vacuum drying and helium backfilling. Such contaminated vented gas would be 

redirected and processed using existing plant facilities and procedures subject to the 

requirements of the RSNGS 10 CFR Part 50 license.  

Control of radiological contamination during cask handling and loading at the fuel storage 

building is subject to the requirements of 10 CFR Part 50 and the RSNGS license. However, 

for informational purposes, the applicant's measures to control contamination during these 

operations are described below. As part of the cask loading operations, the DSC will be placed 

in the MP187 Transfer Cask, placed into the spent fuel pool, and loaded with spent fuel 

assemblies. The loaded MP187 Transfer Cask will then be moved from the fuel storage 

building bay to the washdown platform where the outer MP187 Transfer Cask surface is 

decontaminated. The loaded MP1 87 Transfer Cask is then loaded onto the transfer trailer and 

moved to the ISFSI site.  

The DSC is designed to be leak tight under all normal and accident conditions. Thus, no 

gaseous effluents are expected during storage operations at the ISFSI. The DSC is designed 

to remain sealed while stored at the ISFSI. The confinement capability of the ISFSI is further 

described in Section 10 of this SER.  

in light of the above, the staff concluded that the applicant has provided sufficient design 

features and controls to ensure the confinement of airborne radioactive particulate during 

normal and off-normal conditions in compliance with 10 CFR 72.122(h)(3). In addition, on the 

basis of the above discussion, the staff concluded that the proposed design and operation of 

the ISFSI satisfies the requirements of 10 CFR 72.126(d). Because no effluents are expected 

under normal or accident conditions, the requirements of 10 CFR 72.126(c)(1), regarding 

measurement and dilution of effluents, are considered not applicable.  

14.3 Waste Treatment and Retention
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The processing of liquid and solid radioactive wastes generated during loading and unloading 
and decontamination activities, described in Section 14.1 above, is subject to the requirements 
of 10 CFR Part 50 and the RSNGS license. Use of the RSNGS facility, subject to the 
provisions of 10 CFR Part 50, to process radioactive waste generated during all phases of 
ISFSI operation satisfies the requirements of 10 CFR 72.128(b).  

14.4 Radiological Impact of Normal Operations 

No liquid radioactive materials will be present at the ISFSI and the site is not susceptible to any 
surface flooding. There are no credible scenarios by which liquid or gaseous effluents could be 
released from the DSC. Therefore, the staff concluded that the applicant has met the 
requirements of 10 CFR 72.122(b)(4).  

14.5 Evaluation Findings 

The staff made the following findings regarding the waste confinement and management of the 
ISFSI: 

F14.1 The Rancho Seco ISFSI SAR adequately describes acceptable features of the ISFSI 
design and operating modes that reduce to the extent practical the radioactive waste 
volume generated by the installation in compliance with 10 CFR 72.24(f) and 
72.128(a)(5).  

F14.2 Use of RSNGS facilities for the processing of solid and liquid wastes generated during 
loading and decontamination activities conducted under the provisions of the RSNGS 10 
CFR Part 50 license satisfies the requirements of 10 CFR 72.128(b).  

F1 4.3 The design of the ISFSI provides acceptable means to limit to levels ALARA the release 
of radioactive materials in effluents during normal operation and to control the release of 
radioactive materials under accident conditions in compliance with 10 CFR 72.126(d).  

F1 4.4 The waste confinement and management activities described in the Rancho Seco ISFSI 
SAR support a conclusion that the activities authorized by the license can be conducted 
without endangering the health and safety of the public in compliance with 10 CFR 
72.40(a)(1 3).
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15 ACCIDENT ANALYSIS EVALUATION 

15.1 Introduction 

The objective of the accident analysis evaluation was to ensure that the applicant had identified 

and analyzed potential hazards for both off-normal and accident or design basis events 
involving SSCs important-to-safety.  

Off-normal events are defined as those which are expected to occur with moderate frequency 

or once per calendar year. ANSI/ANS 57.9-1984 (Reference 1) refers to these events as 
Design Event I1.  

Accident events are considered to occur infrequently, if ever, during the lifetime of the facility.  

ANSI/ANS 57.9-1984 subdivides this class of accidents into Design Event Ill, a set of infrequent 

events that could be expected to occur during the lifetime of the ISFSI, and Design Event IV, 
events that are postulated because they establish a conservative design basis for SSCs 
important-to-safety. During this review, no distinction is made between these two classes of 

events. The effects of natural phenomena, such as earthquakes, tornadoes, hurricanes, floods, 

tsunami, and seiches are considered to be accident events.  

The staff reviewed the accident analysis to ensure that off-normal events and postulated 

accidents and conditions have been identified and that their potential safety consequences are 

considered to meet the regulatory requirements in 10 CFR 20.1201, 72.24, 72.26, 72.40(a)(1 3), 
and Subparts E and F to 10 CFR Part 72.  

15.2 Off-Normal Events and Conditions 

Off-normal conditions are Design Event II as defined in ANSI/ANS 57.9-1984. These events 

can be expected to occur with moderate frequency or on the order of once per year. Table 8-1 

of Volume I of the Rancho Seco ISFSI SAR lists the structural loads associated with the normal 

and off-normal events that were considered. These included off-normal handling of the DSC 

and severe environmental conditions. There is no adverse impact on the cask integrity from 

any off-normal event. Since cask integrity is maintained, there are no radiological or safety 

effects or consequences.  

Tables 8-12, -15, -18 and -21 of Volume I of the Rancho Seco ISFSI SAR list the enveloping 

off-normal load combination results for the MP1 87 Transfer Cask, FO-DSC, FC-DSC, and the 

FF-DSC. All stress ratios are less than one and meet the ASME Code allowable stress 

requirements.
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15.2.1 Off-Normal Handling of the DSC 

The Rancho Seco ISFSI SAR identifies one off-normal event as the off-normal handling of the 
DSC due to binding or jamming of the DSC during transfer operations at the HSM. A ram force 
of 80,000 1b was postulated to develop during this off-normal event. The stresses due to this 
load were reported in Tables 8-3 through 8-6 of Volume I of the Rancho Seco ISFSI SAR for 
the FO-DSC, FC-DSC, and the FF-DSC.  

15.2.2 Severe Environmental Condition 

The Rancho Seco ISFSI SAR identifies another off-normal event as the severe environmental 
conditions associated with sustained high temperature cases. The applicant performed 
calculations to determine the effects on the DSC, the HSM, the MP187 Transfer Cask, and the 
fuel cladding assuming due to sustained 117'F ambient conditions with 24 hour average solar 
loads. The analysis assumed that the MP1 87 Transfer Cask reached steady-state conditions 
relative to the ambient temperature. Calculations were also performed with a minimum 
temperature of -20'F with no solar load. Temperatures and stresses due to these temperatures 
are within acceptable limits.  

15.3 Accident-Level Events and Conditions 

Accident-level events and conditions are Design Events III and IV as defined in ANSI/ANS 57.9
1984. They include natural phenomena and human-induced low-probability events. The 
applicant addressed accident-level events including cask drop, DSC leakage, accident 
pressurization, earthquake, tornado wind loadings and tornado generated missiles, flood, 
lightning effects, adiabatic heatup, and fire and explosions. The staff concurs that all accident
level events and conditions have been identified and all potential safety consequences 
considered.  

15.3.1 Earthquake Effects 

The earthquake. accident must be evaluated as required by 10 CFR 72.102 and 72.122(b)(2).  
Section 2.6.2.4 of the Rancho Seco ISFSI SAR describes the design earthquake as one which 
has a ground acceleration of 0.25g in the horizontal direction and 0.17g in the vertical direction.  
This acceleration was applied to the loaded DSC and HSM while in the storage mode to 
determine if they could tipover. The stability analysis of the DSC inside the HSM is the same as 
that presented in Section 8.2.3.2(a)(ii) of the Standardized NUHOMS SAR and previously 
accepted by the staff.  

Stresses in the DSCs due to seismic loading, determined to be negligible when compared with 
the drop scenario, were reported in Section 8.2.4.3 of the Rancho Seco ISFSI SAR. Stresses 
in the HSM are the same as calculated for the Standardized NUHOMS.
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There are no radiological or safety effects or consequences resulting from this event. The 
concrete pad remains intact, and the HSM does not slide, tipover, or become damaged.  
Therefore, the fuel is not damaged and the confinement integrity is maintained for the design 
earthquake.  

Soil-structure interaction effects during a seismic event were evaluated using a simplified 
method of analysis. The analysis was based on measured soil properties at the Rancho Seco 
ISFSI site and the worst loading conditions of the casks on the basemat. Based on the review 
of this evaluation, the staff concluded that the amplification of seismic responses is less than 10 
percent, and that the SSCs important-to-safety will not be affected adversely. Therefore, 
10 CFR 72.102(d) requirements related to site-specific investigations for the proposed 
foundation loading are satisfied.  

15.3.2 Wind and Tornado Missiles 

Because the Rancho Seco HSM design and wind and tornado missile criteria are identical to 
that of the Standardized NUHOMS, no new tornado wind and missile loads were analyzed.  

There are no radiological or safety effects or consequences resulting from this event. The 
concrete pad remains intact and the HSM does not slide or tipover. Mitigating procedures for a 
damaged HSM are described in the Standardized NUHOMS SAR (Reference 2). The DSC 
remains undamaged; therefore the fuel is not damaged and the confinement integrity is 
maintained for the design basis tornado and tornado missiles.  

15.3.3 Flood

The flood accident must be evaluated as required by 10 CFR 72.122(b)(2). Flooding is not a 
credible accident at the Rancho Seco site, and because the Rancho Seco HSM design is 
identical to that of the Standardized NUHOMS, no new flood scenarios were analyzed.  

There are no radiological or safety effects or consequences resulting from this event.  
Measures required to mitigate the accident are the same as those described in the 
Standardized NUHOMS SAR. Therefore, the fuel is not damaged and the confinement integrity 
is maintained for the design tornado.  

15.3.4 Explosion and Fire 

Fire and explosion accidents must be evaluated as required by 10 CFR 72.122(c). Hypothetical 
fire accidents are considered to have a minimal effect on the ISFSI. Paved open areas 
surrounding the ISFSI as well as natural barriers protect the facility. The HSM walls also 
provide thermal insulation for the stored nuclear fuel. The applicant analyzed the transient 
thermal response of a postulated 300 gallon fuel fire around the loaded MP1 87 Transfer Cask.
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All material thermal limits, including the fuel cladding, were not exceeded except for the MP187 
Transfer Cask NS-3 neutron shielding and associated aluminum stiffeners. The loss of these 
materials would increase the MP1 87 Transfer Cask surface dose rates, but would not 
compromise the confinement integrity of the DSC, structural integrity of the MP187 Transfer 
Cask, or the fuel cladding confinement barrier. Worker dose during recovery operations would 
increase due to the higher MP1 87 Transfer Cask surface dose rate, as discussed in Sections 
6.5 and 7.4.1.2 of this SER.  

Small explosive charges, generally less than 4 kg TNT and used for seismic exploration by 
mining operations within the 16 km (10 mi) radius, were determined to be of no consequence at 
the ISFSI site. The maximum probable explosive charge of 22,700 kilogram (kg) (50,000 
pounds (Ibs)) detonated on a truck traveling along the highway nearest to the site was 
conservatively calculated to result in an overpressure of less than 6.9 kiloPascals (kPa) (1 
pounds per square inch (psi)). Therefore, there is no credible threat to the Rancho Seco ISFSI 
from explosion.  

The integrity of the HSM would not be adversely affected by the postulated fire or explosions, 
the fuel is not damaged, and the containment integrity of the DSC is maintained. Therefore, 
there are no radiological safety effects or consequences to the public.  

15.3.5 Lightning 

Lightning is an event that must be evaluated as required by 10 CFR 72.122(b)(2). If lightning 
were to strike an HSM, the path to ground will be provided by the components of the HSM, and 
the DSC integrity will be unharmed. Should some localized spalling of the concrete occur, the 
damage can be repaired by grouting. To further reduce the consequences of a lightning strike, 
SMUD has installed lightning protection devices.  

The integrity of the HSM would not be adversely affected by a lightning strike, the fuel is not 
damaged, and the containment integrity of the cask is maintained. Therefore, there are no 
radiological safety effects or consequences.  

15.3.6 Cooling Tower Collapse 

Not applicable to the Rancho Seco site.  

15.3.7 Volcanism 

Not applicable to the Rancho Seco site.  

15.3.8 Cask Drop 

SMUD identified a drop scenario when the DSC is inside the MP1 87 Transfer Cask as an
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accident case to be analyzed. Cask orientations which were analyzed for a drop included a 
horizontal side drop, a vertical end drop, and a corner drop. The cask, loaded with a FC-DSC, 
"a FO-DSC, and a FF-DSC, was evaluated for a postulated 75 g static equivalent side drop onto 
"a single rail, a 75 g end drop, and a 25 g corner drop. The spacer discs were also analyzed for 
these loads as well as for buckling. The accident scenario is associated with an operator error 
or equipment malfunction.  

The results of a drop event inside the fuel storage building are discussed in the Rancho Seco 
Nuclear Generating Station USAR.  

Because the MP187 Transfer Cask/DSC has been evaluated for structural integrity for this 
condition and found by the staff not to breach, corrective actions are described, and no 
radiological consequences are attributed to this event.  

15.3.9 DSC Leakage 

The breach of the DSC (loss of the confinement barrier) is considered a non-credible event; 
however, the accident was analyzed to demonstrate that accident regulatory dose limits are not 
exceeded even for direct release of fission products and crud from stored fuel. The 
instantaneous release of 30% of all fission gasses from all the stored fuel assemblies in one 
DSC is evaluated as a non-mechanistic event in Section 8.2.2 of the Rancho Seco ISFSI SAR.  
Doses were calculated in accordance with the methodology in ISG-5, Revision 1, which 
provides an acceptable approach to determine source terms, release fractions, and 
atmospheric dispersion for this postulated accident. For this hypothetical accident with the 
release of all crud and all significant fission products (i.e., all radioisotopes which are greater 
than 0.1% of the total fission product inventory), the total maximum effective individual organ 
dose at the 117 m (383 ft) controlled area boundary is 2,770 mrem, which is significantly less 
than the 50,000 mrem limit as set in 10 CFR 72.106(b). (This calculated dose is considered thb 
most limiting; the whole body dose at this location would be 195 mrem, and the corresponding 
limit in 10 CFR 72.106(b) is 5,000 mrem to the whole body).  

Measures required to mitigate the accident are the same as those described in the 

Standardized NUHOMS SAR (Reference 2).  

15.3.10 Adiabatic Heat Load 

The complete blockage of air flow due to debris blockage of the HSM air inlets and outlets is an 
accident considered in Section 8.3.5 of Volume II of the Rancho Seco ISFSI SAR. The 
adiabatic heatup assumption ensures that the most conservative thermal responses of the DSC 
and the HSM have been considered. The design criteria for the Rancho Seco site includes a 
complete blockage of air inlet and outlet vents for a 40 hour period with a maximum ambient 
temperature of 11 7°F and maximum solar insolation. These criteria are bounded by the
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accident load for the Standardized NUHOMS design. As calculated in the Standardized 
NUHOMS SAR, the maximum allowable local concrete temperature for short-term accident 

conditions (350*F) is reached in approximately 40 hours after the blockage occurs, assuming a 

24kW heat load per DSC and 125°F ambient temperature. As revised by letter dated February 

24, 2000, Table 8-4 of Volume II of the Rancho Seco ISFSI SAR shows that the maximum HSM 

concrete temperature is 3000F, based on a decay heat load of 13.5kW per DSC, which is still 

bounding for the Rancho Seco spent fuel. A visual surveillance of the HSMs will be performed 

every 24 hours, as specified in Technical Specification 5.5.3, providing for the discovery and 

unblocking of the vents prior to the 40 hour limit. Table 8-5 of Volume II of the Rancho Seco 

ISFSI SAR shows that the maximum cladding temperature is 809'F, and this temperature is 

less than the 10580F allowable temperature.  

The cause of the accident, the structural, thermal, and radiological consequences, and the 

recovery measures required to mitigate the accident are the same as are described in the 

Standardized NUHOMS SAR (Reference 2).  

15.3.11 Accidental Pressurization 

A hypothetical accident has been postulated in Section 8.2.3 of the Rancho Seco ISFSI SAR, 

Volume I, to cause a cask pressurization load. The pressure is computed assuming the release 

of 30% of the fission gas inventory of all the stored spent fuel and control components in one 

cask, along with 100% of the helium fill gas. A 1250F ambient temperature and blocked vents is 

used in the calculation of the maximum DSC accident pressure. The methodology to compute 

the accident pressure is the same as that used to compute the pressure for the normal internal 

loading. The DSCs were evaluated for a maximum accidental pressure of 50 psig. The 

maximum calculated DSC pressure for the bounding fully blocked air inlet accident scenario 

was 49.6 psig. The stresses resulting from this peak pressure are within the ASME Code 

allowables.  

There are no radiological or safety effects or consequences resulting from this event.  

Measures required to mitigate the accident are the same as those described in the 

Standardized NUHOMS SAR. Therefore, the fuel is not damaged and the confinement integrity 

is maintained for the accidental pressurization scenario.  

15.4 Evaluation Findings 

The staff made the following findings regarding the accident analysis evaluation of the ISFSI: 

F15.1 The Rancho Seco ISFSI SAR includes acceptable analyses of the design and 

performance of SSCs that are important-to-safety, under off-normal and accident 

scenarios. Applicable off-normal conditions, analyzed in the Rancho Seco ISFSI SAR, 

included off-normal handling of the DSC and severe environmental conditions.
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Applicable accident events, analyzed in the Rancho Seco ISFSI SAR, included 
earthquake, wind and tornado missiles, flood, explosion and fire, lightning, cask drop, 
DSC leakage, the adiabatic heatup of the DSC, and the accidental pressurization of the 
DSC.  

F1 5.2 The analyses of normal, off-normal and accident events and conditions and reasonable 
combinations of these show that the design of the ISFSI will meet the requirements of 
10 CFR 72.122 without endangering the public health and safety.  

F15.3 The analyses of normal, off-normal and accident events and conditions and reasonable 
combinations of these show that the design of the ISFSI will acceptably meet the 
requirements of 10 CFR 72.124 regarding the maintenance of the spent fuel in a 
subcritical condition.  

F15.4 The analyses of normal, off-normal and accident events and conditions and reasonable 
combinations of these show that the design of the ISFSI will acceptably meet the 
requirements of 10 CFR 72.126 regarding criteria for radiological protection.  

F1 5.5 The analyses of normal, off-normal and accident events and conditions and reasonable 
combinations of these show that the design of the ISFSI will acceptably meet the 
requirements of 10 CFR 72.128 regarding handling, storage, and retrievability of the 
spent fuel and other radioactive material.  

15.5 References 

1. American National Standards Institute, ANSI/ANS 57.9, "American National Standards
Design Criteria for an Independent Spent Fuel Storage Installation (Dry Storage)," 1984.  

2. Safety Analysis Report for the Standardized NUHOMS Horizontal Modular Storage System 
for Irradiated Nuclear Fuel, NUH-003, Revision 4A, VECTRA Technologies, Inc, June 1996.
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16 TECHNICAL SPECIFICATIONS EVALUATION 

The objective of this review is to evaluate the applicant's proposed Technical Specifications, 
including their justification, to ensure that they are completely and appropriately defined and 
justified. The Technical Specifications must be supported by the technical disciplines reviewed 
in this SER.  

The Technical Specifications define the conditions that are deemed necessary and sufficient for 
safe ISFSI use. Technical Specifications include functional and operating limits, monitoring 
instruments and limiting control settings, limiting conditions, surveillance requirements, design 
features, and administrative controls that ensure safe operation of the facility.  

Requirements for the inclusion of Technical Specifications in the license application are detailed 
in 10 CFR 72.26. Detailed requirements on the information that must be included in Technical 
Specifications are specified in 10 CFR 72.44.  

16.1 Functional and Operating Limits 

Functional and operating limits are those limits on fuel handling and storage conditions 
necessary to protect the integrity of the stored fuel, to protect employees against occupational 
exposure, and to guard against the uncontrolled release of radioactive materials. The 
functional and operating limits included in the Rancho Seco ISFSI Technical Specifications are 
listed in Table 16-1. The table lists the section of this SER which documents the acceptability 
for each functional and operating limit.  

Table 16-1 Functional and Operating Limits 

Functional and Operating 
Technical Specification Item Limit Associated SER Section

2.1.1 Fuel Stored at the ISFSI 4.1.1 

2.2.1 Violation of Technical NA 
Specification 2.1.1 

Based on an extensive review of the application, the staff concluded that the functional and 
operating limits listed in Table 16-1 are those placed on fuel to be stored at the Rancho Seco 
ISFSI and are necessary to protect the integrity of the stored fuel, to protect employees against 
occupational exposure, and to guard against the uncontrolled release of radioactive materials.  
The staff concluded, therefore, that the Rancho Seco ISFSI Technical Specifications are in 
compliance with 10 CFR 72.44(c)(1)(i).
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16.2 Limiting Conditions/Surveillance Requirements 

Limiting Conditions for Operation (LCO) are the lowest functional capability or performance 
levels of equipment required for safe operation. Surveillance Requirements (SR) provide for 
inspection and test activities to ensure that the necessary integrity of required systems is 
maintained, confirmation that operation of the ISFSI is within the required functional and 
operating limits, and confirmation that the limiting conditions required for safe storage are met.  
The LCOs and SRs included in the Rancho Seco ISFSI Technical Specifications are listed in 
Table 16-2. The table also lists the section of the SER which documents the acceptability for 
each LCO and SR.  

Table 16-2 Limiting Conditions of Operations 

Associated
Technical Limiting Condition Surveillance Associated

Specification Item of Operation Requirement SER Section 

LCO 3.1.1 DSC Vacuum Pressure SR 3.1.1.1 9.5 
SR 3.1.1.2 

LCO 3.1.2 DSC Helium Leakage SR 3.1.2 9.3, 9.5 
Rate 

LCO 3.1.3 DSC Helium Backfill SR 3.1.3 9.5 
Pressure 

The staff confirmed that the limiting conditions listed in Table 16-2 specify the lowest functional 
capability for that equipment required for safe operation. In addition, the staff confirmed that 
the surveillance requirements listed in Table 16-2 provide for necessary inspection and testing, 
confirm operation within appropriate functional and operating limits, and confirm that limiting 
conditions for safe storage are met; The staff concluded that the Rancho Seco ISFSI Technical 
Specifications are in compliance with 10 CFR 72.44(c)(2) and (c)(3).
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16.3 Design Features 

The Design Features portion of the Technical Specifications includes items that would have a 
significant effect on safety if altered or modified, such as materials of construction or geometric 
arrangements. The Design Features included in the Rancho Seco ISFSI Technical 
Specifications are listed in Table 16-3. The table also lists the section of this SER which 
documents the acceptability for each design feature.  

Table 16-3 Design Features 

Technical 
Specification 

Item Design Feature Associated SER Section 

4.1 Site Location 2.1.1 

4.2.1 Storage System 1.2, 5.2, 5.3 

4.2.2 Storage Capacity 1.2, 4.1.1 

4.2.3 Storage Pad 4.4.2, 5.5.1 

4.3.1 MP1 87 Transfer Cask design codes and 4.3.2.3, 5.4.1.2 
standards and deviations 

4.3.2 DSC design codes and standards and 4.3.2.2, 5.2.1.2, 5.2.2.2 
deviations 

4.3.3 HSM design codes and standards and 4.3.2.1, 5.3.1.2 
deviations 

4.3:4 Construction/Fabrication Exceptions to 4.3.4, 5.2.1.1, 5.2.2.1 
Codes, Standards, and Criteria 

The staff confirmed that the design features listed in Table 16-3 are those, which if altered, 
would have a significant effect on safety. The staff concluded that the Rancho Seco ISFSI 
Technical Specifications are in compliance with 10 CFR 72.44(c)(4).
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16.4 Administrative Controls' 

The Administrative Controls portion of the Technical Specifications includes controls on the 
organization and management, recordkeeping, review and audit and reporting processes 
necessary to assure that the operations involved in storage of spent fuel at the ISFSI are 
performed in a safe manner. The Administrative Controls included in the Rancho Seco ISFSI 
Technical Specification are listed in Table 16-4. The table also lists the section of this SER 
which documents the acceptability for each design feature Technical Specification.  

Table 16-4 Administrative Controls 

Technical 
Specification 

Item Administrative Control Associated SER Section 

5.1 Responsibility 10.1 

5.2 Organization 10.1 

5.3 ISFSI Staff Qualifications 10.1 

5.4 Procedures 10.3 

5.5.1 Safety Reviews 10.3 

5.5.2 Radiological Environmental Monitoring 3.6, 4.3.4, 9.4, 11.4 
Program 

5.5.3 HSM Thermal Monitoring Program 3.4, 4.3.4, 6.4 

5.5.4 Radiation Protection Program 10.3.2; 11.2, 11.3, 11.4 

5.6 Lifting Controls 3.3.1, 3.3.2, 4.3.2.4, 10.3.4 

5.7 Flammable Fuel Controls 6.5 

The staff confirmed that the administrative controls listed in Table 16-4 are those necessary to 
assure that the operations involved in storage of spent fuel at the ISFSI are performed in a safe 
manner. The staff concluded that the Rancho Seco ISFSI Technical Specifications are in 
compliance with 10 CFR 72.44(c)(5) and (d).
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16.5 License Conditions 

Section 72.44 requires that each license issued under Part 72 include license conditions which 
pertain to design, construction, and operation, or which the Commission may include as it 
deems appriopriate. In addition, 10 CFR 72.44 specifies certain license conditions which apply 
to each license issued under Part 72 whether or not they are explicitly stated in the license.  
Those conditions are specified in 10 CFR 72.44(b)(1) through (b)(6) and are binding on the 
Rancho Seco ISFSI license but are not explicitly restated in the Rancho Seco ISFSI license.  

Table 16-5 provides a matrix between each license condition and the staff's review of the 
condition.  

Table 16-5 License Conditions 

License 
Condition Description Associated SER Section 

6A Nature of material stored at ISFSI 4.1.1 

7A Chemical form of stored material 4.1.1 

8A Maximum amount of stored material 1.2 

9 Authorized use and authorized cask 1.2 

10 Authorized place of use 1.2 

11 Technical Specifications including Chapter 16 and TS 5.5.2 
Environmental related Technical 
Specifications 

12 Physical Security Plan controls 10.5 

13 Relation to Part 50 license 1.1 

16.6 Findings 

F1 6.1 The staff concluded that the conditions for the Rancho Seco ISFSI identify necessary 
Technical Specifications to satisfy the requirements of 10 CFR 72.44(c) and (d). The 
proposed Technical Specifications provide reasonable assurance that the ISFSI will 
allow safe storage of spent fuel. This finding is based on the regulation itself, 
appropriate regulatory guides, applicable codes and standards, and accepted 
practices.
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APPENDIX A 
CALCULATION PACKAGES AND DRAWINGS REVIEWED

TN West No. Rev.  
(SMUD No.) 
(DE&S No.)

Title

Structural Calculations 
2069.0200 0 NUHOMS MP1 87 FO-DSC 10 CFR 72 Structural Analysis (not used) 
2069.0201 3 NUHOMS MP187 FC-DSC 10 CFR 72 Structural Analysis 
2069.0202 1 SMUD HSM 10 CFR 72 Structural Analysis- Pre-fab. Modules for Onsite 

Conditions 
2069.0203 2 NUHOMS MP187 Cask 10 CFR 72 Structural Analysis - NDP Cask for 

Onsite Load Conditions 
2069.0204 5 NUHOMS MP187 Guide Sleeve Structural Analysis 
2069.0205 3 NUHOMS MP187 FF-DSC 10 CFR 72 Structural Analysis 
2069.0214 2 Cask/HSM Restraint System Structural Analysis 
2069.0216 0 Rancho Seco NUHOMS Short Cavity DSC Shell Assembly Structural 

Analysis 
2069.0217 0 FO/FC Dry Shielded Canister Basket Assembly Structural Analysis 
2069.0219 0 Long Cavity (FC/FF) Dry Shielded Canister Shell Assembly Structural 

Analysis 
2069.0220 2 Lead Shield Plug Evaluation for SMUD FC/FF DSC Calculation 
NUH004.0200 8 Standard NUHOMS Prefabricated Module HSM and DSC Support Structural 

Analysis 

Thermal Calculations 
2069.0400 3 Rancho Seco HSM Thermal Analysis 
2069.0401 3 MP1 87 Cask Thermal Analysis for Onsite Transfer and Storage Conditions 
2069.0402 1 Fire Analysis for the Rancho Seco ISFSI During Transfer, Loading, and 

Storage Operations 
2069.0453 4 Peak Pressure Calculations for DSC Cavity and Cask/ DSC Annulus During 

Storage 
NUH002.2030 0 Dry Storage Cladding Temperature Limits for the 24P NUHOMS System 

Using the CSFSM Model Presented in PNL-6189 
NUH004.0421 3 Qualification of Paint on Heat Shield for a Standardized NUHOMS HSM 

Design 
NUH004.0423 2 NUHOMS-24P and 523B Thermal Analysis With and Without Painted Heat 

Shields 
NUH005.0350 8 Rancho Seco NUHOMS Mass Properties Calculation 
NUH005.0450 0 Dry Storage Clad Temperature Acceptance Limit for Rancho Seco Fuel 

Assemblies 
NUH-04-0100 2 TNW Design Input Log 
ERPT-M0232 0 Evaluation of Re-Flood/Cooling of a Loaded Rancho Seco Dry Shielded 

Canister 
Z-DRY-M2576 0 DSC Pressure During Reflood
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Calculation Packaaes and Drawinn~q

Shielding Calculation• 
2069.0500 1 
2069.0501 2 
2069.0502 4 
2069.0503 2 
2069.0502 4 
2069.0504 0

2069.0505 
2069.0507 
NUH004.0500 

NUH004.0509 
NUH005.0552 
NUH005.0553

2 
0 
2 

0 
2 
2

Calcu... ... -adppendix A

s 
Radiological Source Term Calculation for Rancho Seco Fuel 
Rancho Seco Shielding Material Densities Calculation 
Rancho Seco Site Dose Calculation 
Rancho Seco NUHOMS Occupational Exposure Calculation 
Rancho Seco Occupational Exposure Calculation 
Shielding Evaluation of Cobalt Impurity Levels in Gray Axial Power Shaping 
Rods 
Rancho Seco Fission Gas Release Dose Assessment 
Rancho Seco NUHOMS DSC Confinement Evaluation 
Dose Rates on Standardized NUHOMS HSM, DSC, and Transfer Cask 
Surfaces Containing 5 and 10 Year Cooled PWR and BWR Fuel 
HSM Surface Dose Rates for Site Dose Calculations 
MP187 FO-DSC Radiological Source Term Calculation 
MP187 FC-DSC Radiological Source Term Calculation 

Drawings

Title Drawing No. Sheet kAsic

NUHOMS-MP187 Multi-purpose Cask Main Assembly 
NUHOMS-MP187 Multi-purpose Cask On-site 

Transfer Arrangement 
NUHOMS FO-DSC & FC-DSC for PWR Fuel Main Assembly 
NUHOMS FF-DSC for PWR Fuel Main Assembly 
Existing Site Plan 
Site Plan Details 
Foundation Plan and Sections 
Foundation Sections & Details

NUH-05-4001 

NUH-05-4003 
NUH-05-4004 
NUH-05-4005 
M41.02-2 
M41.02-3 
M41.02-5 
M41.02-6

A-2

1-6 9

1-2 
1-4 
1-4 
1 
1 
1 
1

7 
10 
8 
3 
2 
2 
2
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