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Executive Summary 

The Office of Civilian Radioactive Waste Management (OCRWM) is responsible for 
developing the Civilian Radioactive Waste Management System (CRWMS) to accept spent 
nuclear fuel from commercial facilities. In support of the development of the CRWMS, 
OCRWM sponsored the Facility Interface Capability Assessment (FICA) project. The 
objective of this project was to assess the capability of each commercial facility to handle 
various spent nuclear fuel shipping casks. 

The purpose of this report is to summarize the results of the facility assessments completed 
within the FICA project. The project was conducted in two phases. During Phase I, the 
data items required to complete the facility assessments were identified and the data base 
for the project was created. During Phase 11, visits were made to 122 facilities on 76 sites 
to collect data and information, the data base was updated, and assessments of the 
cask-handling capabilities at each facility were performed. 

Each assessment of cask-handling capability contains three parts: 

1. the current capability of the facility (planning base), 

2. the potential enhanced capability if revisions were made to the facility licensing 
and/or administrative controls, and 

3. the potential enhanced capability if limited physical modifications were made to the 
facility. 

Each assessment was completed using four conceptual cask size envelopes (dimensions and 
weights) that are referred to in this report as the "FICA Cusks." The FICA Casks represent 
maximum bounds of casks that could be used as part of the CRWMS. 

The main conclusion derived from the planning base assessments is that the current facility 
capabilities would not allow handling of any of the FICA Casks at 49 of the 122 facilities 
evaluated. However, consideration of potential revisions and/or modifications showed that 
all but one of the 122 facilities could be adapted to handle at least one of the FICA Casks. 
For this to be possible, facility licensing, administrative controls, and/or physical aspects of 
the facility would need to be modified. 

The table below illustrates, in summary form, the results of the assessments, with and 
without potential actions to enhance cask handling capability. 
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Assessment Summary - number of facilities able to handle the FICA Casks 

Number of facilities 
capable of handling Number of facilities 

FICA Cask capable of handling casks following 
Number of facilities casks following administrative 
capable of handling administrative changes, licensing 

casks based on and/or licensing changes, and/or 
current capability changes plant modifications 

LWT 73 105 121 

OWT 68 98 119 

100-ton RE3 50 76 99 

125-ton R/B 26 52 79 

It is important to recognize that the project did not include any of the detailed technical 
analyses that would be required for implementing the potential changes identified. 
Therefore, there is no certainty that the assessed changes can be achieved. Demonstration 
that the potential changes could be achieved would have required technical analyses and the 
evaluation of licensing requirements that were beyond the scope of this project. 

Nothing in this report is intended (1) to recommend judgment on whether any of the 
administrative changes, licensing changes or physical modifications considered should be 
completed; or (2) to imply that the utility or plant operator for any facility has expressed the 
intention of completing any facility changes. 
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Preface 

This report summarizes the results of the technical work completed in the FICA project. 
This project involved visits to, and the collection and analysis of data from,all 121 of the 
commercial nuclear reactors and one fuel storage facility (located at Morris, Illinois) from 
which spent fuel will be shipped to the Civilian Radioactive Waste Management System. 
During the visits, each facility’s current cask-handling capability was determined, and the 
data collected were analyzed to assess the potential capability of that facility. 

The technical data and follow-on detailed assessments relating to each facility’s cask-handling 
capability are presented in the FICA Project Report. Copies of the FICA Project Report 
can be obtained, upon request to: 

Office of Scientific and Technical Information 
175 Oak Ridge Turnpike 
Oak Ridge, TN 37830 

In addition, individual facility assessment reports and a supporting data base were developed 
and can be obtained (in either hardcopy or electronic format on diskettes), upon request to: 

TRW Environmental Safety Systems, Inc. 
R. R. MacDonald 
2650 Park Tower Drive 
Suite 800 
Vienna, VA 22180 
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1. Introduction 

The Nuclear Waste Policy Act (NWPA) of 1982, as amended, authorized the U.S. 
Department of Energy (DOE) to enter into contracts with owners and generators of spent 
nuclear fuel (SNF) and/or high-level radioactive waste (HLW) of domestic origin for 
acceptance of title to and subsequent transportation, storage, and disposal of such SNF and 
HLW. Under the provisions of the "Standard Contract for Disposal of Spent Nuclear Fuel 
and/or High-Level Radioactive Waste," (10 CFR 961) between DOE and owners (referred 
to as "Purchasers" in the contract), DOE is responsible for providing the shipping casks and 
all ancillary equipment needed for transporting these materials from the Purchasers' sites. 
The Purchasers will be responsible for loading the SNF into the transport casks. 

The cask-handling capabilities that exist at Purchasers' reactors and other SNF storage 
facilities have an impact on the design of the Civilian Radioactive Waste Management 
System (CRWMS). To support the CRWMS design, especially that of the CRWMS 
transportation system, the DOE'S Office of Civilian Radioactive Waste Management 
(OCRWM) determined that a facility interface capability assessment needed to be 
completed to determine facility capabilities for loading and shipping SNF. The assessment 
determined current capabilities, assessed limitations, and defined potential revisions to 
facility licensing and administrative controls, as well as potential limited physical facility 
modifications that might enhance facility capability to ship. 

A primary source of information for this report has been the utilities and storage facility 
operators. Much of the information consisted of engineering drawings and technical 
documents provided in response to a written request. Visits to the 122 facilities on 76 sites 
that have contracts for delivering SNF to the DOE were also made to allow interpretation 
of the numerical data, discussion of any remaining data items, and verification of the data 
already obtained. The site visits provided an opportunity to walk through and visually assess 
the cask travel path, to examine the configuration and equipment associated with the SNF 
handling areas at each facility, and to hold discussions with facility operations and 
engineering staff. This process allowed examination of plant features that were not readily 
identifiable on drawings or in the documents provided by the utility. For example, in many 
cases, plant hardware or equipment extend into the cask travel path between the cask 
receiving area and the fuel loading area. However, because these items are above the floor 
level, they may not appear on the standard elevation drawings provided by utilities. 

Following the initial data collection activity and completion of the site visit, an assessment 
was made of the existing capability of each site to ship SNF and the potential capability if 
the facility were to be modified. The purpose of this report is to summarize the results of 
the various assessments. 
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The scope of the project did not include any of the detailed technical analyses that would 
be required for implementing the potential changes identified. Accordingly, the assessments 
are based only on the reviewer’s judgment and engineering experience, and there is no 
certainty that the assessed changes can be, or should be, realized. Demonstration that the 
potential changes are achievable would have required technical analyses and the evaluation 
of licensing requirements that were beyond the scope of this project. 

Nothing in this report is intended to recommend whether any of the administrative changes, 
licensing changehor physical modifications considered should be completed. Finally, nothing 
in this report is intended to imply that the utility or plant operator for any facility has 
expressed the intention of completing any facility changes. 
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2. Background 

21 OVERVIEW 

The Facility Interface Capability Assessment (FICA) project was performed to provide the 
data and analysis necessary to characterize the cask-handling interface capabilities between 
the CRWMS and the commercial facilities from which SNF will be shipped. 

The specific objectives of the FICA project were to: 

1. determine and document existing and planned facility capabilities to handle casks, and 

2. identify facilities where possible interface changes could result in benefits to the 
shipping operations of the CRWMS by defining changes that might enhance the 
capability of the facility to ship SNF. 

The FICA project was conducted in two phases. In Phase I, the informational requirements 
for performing assessments of facility capabilities were defined, a data base structure was 
produced for recording and presenting the information and data that would be obtained, and 
an Information Verification and Acquisition Plan (IVAP) was developed. The IVAP defined 
the procedure for performing site visits (data collecting) and assessments. In addition, site 
visit procedures were developed, ten nuclear reactors at five sites operated by five utilities 
were identified, and plans were made for visiting these sites at the beginning of Phase I1 so 
the IVAP and site visit procedures could be tested. 

During Phase I, a FICA Utility Working Group was formed which consisted of 
representatives from the utilities operating the test visit facilities, the Electric Power 
Research Institute (EPRI) and the Edison Electric Institute (EEI/UWASTE).* The FICA 
Utility Working Group was established to facilitate communications with the Purchasers, 
coordinate visits, and facilitate Purchaser review of data and project results. The FICA 
Utility Working Group was essential in providing a utility perspective to the project and, 
also, valuable guidance on how the visits could be completed without affecting the utilities’ 
operational requirements. 

In Phase 11, site visits and assessments of facility interface capability were completed for the 
22 commercial nuclear facilities on 76 sites from which SNF will be accepted by the 
CRWMS. The site visits included 121 reactors; in addition, a site visit was made to the 
storage facility at Morris Operations (formerly the General Electric Reprocessing Facility), 
which is located at Morris, Illinois. 

*Utility Nuclear Waste and Transportation Program. 
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In the performance of site visits during Phase 11, discussions were held with and information 
obtained from utility staff representing operations, engineering and other departments. This 
ensured that the FICA information and data obtained during the site visits were current and 
accurate, it also increased the likelihood that the information and data were appropriately 
interpreted. 

22 PROJECT SCOPE 

2 2 1  Phase I - Project Planning and Development 

Phase I of the FICA project began in 1986. The first task was the review of several existing 
data bases established to maintain information related to the cask-handling interfaces at 
existing power reactors and independent SNF storage facilities. In a parallel effort, the 
Energy Information Administration and OCRWM contractors and subcontractors were 
contacted to identify existing data requiring validation, as well as additional information that 
needed to be incorporated into the data base. 

Following these actions, the FICA data base was created to accommodate those data items 
identified to meet the requirements of the project; then all available information and data 
were added. The result was a data base that summarized the information obtained through 
the review of existing data sources and identified the additional information that was 
required. The primary data sources used for this task were: 

Q 
1. Fuel-Trac 

Assurance Corporation, 1971-1986; 
Data Base, Client Reports, and other internal sources - Nuclear 

2. Control of Heaw Loads: Safetv Evaluation Reports and Technical Evaluation 
Reports, NUREG-0612 (11 Volumes) - Franklin Research Center, 1981-1985; 

3. Data Report on Sandia Document, Spent Nuclear Fuel and Hiph-Level Waste 
ShiminP Cask Interface Data Collection - Westinghouse Electric Corporation, 
September 17, 1986; 

4. Spent Nuclear Fuel Shipping Cask Handling Capabilities of Commercial Light - Water 
Reactors - Pacific Northwest Laboratory, April 1985; and 

5. Information from the RW-859 Survey for INIS Data Base - Department of Energy 
- EIA, Electronic Transmittal (Magnetic Tape), March 1986. 

The second task in Phase I was to develop a preliminary plan for the verification of 
information assembled in the first task, as well as a plan to acquire the data necessary to 
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complete the data base. The latter plan, the IVAP, became the operation manual for the 
activities in Phase 11. The IVAP documented the procedures for collecting the required 
information, including the site visits, and performing the facility assessments. Phase I was 
completed in December 1986. 

2 2 2  Phase II - Site Visits and Data Assessment 

The first task of Phase I1 included the completion of test visits to ten facilities at five 
selected sites in order to test the data base and the IVAP. The second task of Phase I1 
included visiting the remainder of the facilities and performing assessments of all other 
facility cask-handling capabilities. 

The ten facilities at the five sites included in the test visits are listed in Table 1. They were 
selected to reflect the range of reactor types [pressurized water reactor (PWR) and boiling 
water reactor (BWR)], vendors (General Electric, Westinghouse, Combustion Engineering, 
and Babcock & Wilcox), spent-fuel shipping experience (none, limited, extensive), storage 
alternatives under consideration (e.g., in-pool and out-of-pool), plant age (1 to 17 years), and 
experience with fuels of different status (intact and failed) that would be encountered during 
the remainder of the site visits. On completion of the test visits (October 1987), draft - 
assessments and facility data printouts were prepared. 

In November 1987, the plan for the second task of Phase I1 was issued in preparation for 
visits to the remaining 71 sites (112 facilities). Throughout the performance of Phase 11, the 
site visit schedule was periodically adjusted to meet utility availability. Visits to all sites were 
completed by March 1990. The facilities visited, along with the corresponding dates and 
locations, are shown in Appendix A. Throughout the site visits, a high level of utility 
cooperation and support was received. 

During each site visit, an "open items Zkt" was prepared and left with the utility to complete 
following the visit. This list identified the data that could not be obtained or verified during 
the site visit. Following each site visit, the data collected were entered into the project data 
base and a facility assessment report was completed. As the additional data became 
available, revisions to the facility assessment reports were made. 

In order to provide a basis for assessing cask handling capabilities, generic casks were 
defined and are referred to in this report as "FICA Casks." The FICA Casks, which are 
described in more detail in Sect. 3.0, consisted of the following four generic models: 

1. a legahweight truck (LWT) cask, 

2. an overweight truck ( O W )  cask, 
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Table 1. Test visit sites 

Facility 

Off-site 
Vendor/ shipping Initial year of 
w e ’  experience operation 

Millstone 1 
Millstone 2 
Millstone 3 
surry 1 
surry 2 
Peach Bottom 2 
Peach Bottom 3 
St. Lucie 1 
St. Lucie 2 
Crystal River 3 

GE-BWR 
CE-PWR 
w-PWR 
w-PWR , 

w-PWR 
GE-BWR 
GE-BWR 
CE-PWR 
CE-PWR 
B&W-PWR 

None 
None 
None 
Extensive 
Extensive 
Limited 
None 
None 
None 
Limited 

1970 
1975 
1986 
1972 
1973 
1974 
1974 
1976 
1983 
1977 

’GE-BWR refers to a General Electric-supplied boiling water reactor plant; CE-PWR refers 
to a Combustion Engineering-supplied pressurized water reactor; W-PWR refers to a 
Westinghouse-supplied pressurized water reactor; and B&W-PWR refers to a Babcock & 
Wilcox-supplied pressurized water reactor. 
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3. a 100-ton railbarge (R/B) cask, and 

4. a 125-ton R/B cask. 

DOE is developing an LWT cask and a 100-ton R/B cask. The LWT and 100-ton R/B FICA 
Casks bound the dimensions and weight of these designs. The OWT and 125-ton R/B FICA 
Casks were based on earlier DOE concepts and on existing commercial casks. 

Only weight and the external envelope dimensions were considered in defining the FICA 
Casks. Other aspects of suitability of the casks for SNF shipments from individual facilities 
(including the geometrical and radiological compatibility of the SNF with the cask design) 
were not included. 

Each facility assessment first addressed the current capability of the facility and identified 
those FICA Casks which can be handled without any type of administrative (i.e., licensing 
or operating document) revisions or physical modifications. 

The facility assessment then considered the potential cask-handling capability if the facility 
were to be changed. The first type of change assessed in this task considered possible 
changes that the utility might make to either the facility licensing documents or the 
administrative controls in order to remove one or more limiting conditions. Examples 
include the completion of a new cask-drop analysis and the relaxation of the requirement 
for a specified water depth over a fuel assembly during cask loading. Judgment was used 
in assessing potential changes, taking into account factors such as the crane design capacity, 
the age of the plant, the physical size of various areas of the plant, and obtaining any 
information on the cask that the facility was designed to handle. 

Each facility assessment then addressed the possibility of removing plant restrictions by 
physically modifying the plant. The modifications considered in this case were those which 
appeared to be achievable without a major impact on the plant but which, when completed, 
would increase the cask handling capability of the facility. Examples of the physical 
modifications include the installation of an engineered plate to spread the weight of a cask 
over a larger specific floor area and modification to an anti-tipover device in the cask 
loading area. Major plant modifications, such as replacement of the cask-handling crane or 
moving of the building structural supports, were not considered. 

Physical plant modifications are generally more difficult and costly to implement than 
changes to operating procedures or licensing documents. Specifically, many physical plant 
modifications require prior licensing document revisions; for this reason, these two types of 
changes are discussed separately. However, in some cases, the physical modifications 
assessed in this project may be more readily achievable than changes to licensing documents 
or administrative controls. The project did not include any of the detailed technical analyses 
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that would be required for evaluation of the potential changes identified. Thus, the 
assessments are based only on judgment and engineering experience, and there is no 
certainty that the assessed changes can be achieved. To demonstrate achievability would 
have required technical analyses and the evaluation of licensing requirements that were 
beyond the scope of this project.' 
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3. Technical Basis for the Project 

In order to assess the cask-handling capabilities at the facilities from which spent fuel will 
be accepted by the CRWMS, information was required on the physical dimensions of plant 
areas, crane weight limits, and floor load limits. Additional information, such as basic fuel 
characteristics data, have also been collected in order to put the assessments into context. 

This section of the report discusses: 

1. data collected on fuel assembly dimensions, 

2. specifications of the casks used as the basis of the cask-handling assessment, and 

3. method of assessment used to determine facility capabilities. 

3.1 FUEL ASSEMBLY DIMENSIONS 

There are many different types of fuel assemblies with different physical dimensions and 
weights. Each reactor vendor has its own fuel handling system design, but differences do 
occur between successive generations of fuel and fuel handling systems designed by the same 
vendor. 

Although many parameters relating to geometry, weight, and radiological characteristics are 
also pertinent to loading SNF shipping casks, only cask handling at the relevant facilities was 
addressed. Two parameters relating to the SNF assembly are critical in assessing cask 
handling at the facility: overall fuel assembly length, and active fuel length. 

The operating procedures or technical specifications for a facility will often specify the 
minimum depth of water required to be maintained over the top of an irradiated fuel 
assembly at all times in the spent-fuel pool. In some facilities, however, the minimum water 
depth is specified above the active portion of the fuel assembly and, thus, the active fuel 
length (Le., the length in which the irradiated fuel is located) was required. In other 
facilities, the water cover requirement is specified indirectly by limiting the height to which 
a fuel assembly may be raised above the pool floor. Each of these limits necessarily restricts 
the length of cask into which fuel can be loaded at a facility, although this is not necessarily 
the most restrictive limit at the facility. 
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3.2 CASKPARAMETERS 

In order to assess the cask-handling capabilities for a given facility, the relevant parameters 
of casks that might be handled there were defined to be: 

1. weight; 

2. width across trunnions; 

3. body diameter; 

4. footprint diameter; 

5. body length; and 

6.  length, including lifting yoke. 

Figure 1 shows, generically, major cask features relating to in-facility handling and graphically 
depicts the geometric parameters used for determining the ability of a facility to handle the 
cask. From this set of parameters, the following key parameters were derived for assessing 
facility capability: 

1. cask footprint area, 

2. specific floor load, 

3. width clearance for a square setdown area, and 

4. width clearance for a circular setdown area. 

During cask-handling operations, the weight of a cask varies according to the status of the 
cask, including among other factors, whether the cask 

1. is full of water or drained, 

2. contains or does not contain SNF, and 

3. is used with a redundant or a nonredundant yoke. 

For each of the FICA Casks, the weight refers to the maximum weight required to be 
carried by the crane during cask-handling operations. 
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Figure 1. Cask-handling dimension parameters. 
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The preliminary designs of two LWT and two 100-ton RE3 casks developed under 
OCRWM’s Cask System Development Program (CSDP) were used to establish maximum 
cask bounding dimensions and weights for the FICA LWT cask and the FICA 100-ton R/B 
casks. The parameters selected for this case were representative of the CSDP casks, 
although they were not identical to any of the individual preliminary designs. 

Since designs for O W  and 125-ton R/B casks have not been initiated by OCRWM, 
preliminary design dimensions were not available for these casks. Thus, representative 
dimensions for generic casks of these two sizes were derived, based on concepts developed 
in the early stages of the OCRWM cask development program and on existing commercial 
cask designs. 

A set of dimension and weight parameters for LWT, O W ,  100-ton R A a n d  125-ton R/B 
program cask types was produced in May 1989 to be used as the basis for the facility 
cask-handling assessments. These parameters are shown in Table 2. 

For the purpose of deriving floor loadings, a footprint diameter and area were modeled for 
each cask. The footprint, for the O W  cask only, was assumed to be a square; therefore, 
the dimension shown as the diameter for the O W  cask in Table 2 is not a true diameter 
and, for assessing cask handling clearances, only the body and trunnion dimensions were 
used. 

In determining cask-handling capabilities, it is necessary to consider dimensional and weight 
limitations within the facility. For each facility, the cask parameters were compared with the 
facility layout and dimensions; in addition, the capability of the facility to handle each of the 
casks was defined. 

3.3 FACILITYPARAMETERS 

In order to assess facility cask-handling capabilities, the cask parameters established for the 
FICA Casks were compared with the dimensions and weight limitations of all relevant plant 
features at each facility. 

In each facility, the cask travel path was considered as four separate elements: 

1. receiving area (also called the vehicle bay), 

2. upending area (in most plants, the same as the receiving area), 

3. decontamination area, and 
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Table 2. FICA Cask parameters 

Type of cask 
- 

Parameter LWT O W  100-ton RIB 125-ton R/B 

Dimensions' 

Weight, 
tons ON) 28 

Width across trunnions, 
ft, in. (T) 4, 5 

Body diameter, 
ft, in. (B) 3, 6 

Footprint diameter 
ft, in. (F) 2, 5 

Body Length, ft, 
in. 17, 0 

Length including lifting 
yoke, ft, in. 22, 6 

Derived Parameters' 

Footprint area, 
f+ (A) 

Specific floor load, 
lbsb? 
[(2OOo a W/AI 

Width clearance - 
square setdown area 
(B+2 in.) 
ft. in. 

40 100 

5, 6 7, 10 

4, 8 7, 4 

5, 6 6, 5 

17, 2 17, 2 

23, 1 22, 0 

4.5 19.6 

13,000 4,100 

3, 8 4, 10 

32.3 

6,200 

7, 6 

125 

8,  5 

8, 3 

6, 11 

17, 2 

22, 0 

37.5 

6,700 

8, 5 

Width clearance - 
circular setdown 
area (T + 10 in.) 
ft, in. 5, 3 6, 4 8, 8 9, 3 

'Letters in parentheses are abbreviations for the parameters and derived parameters. Formulas give values for 
derived parameters. 
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4. fuel loading area. 

Figures 2-5 show simplified, generic schematic elevation and plan views of typical plant 
layouts for PWR and BWR cask-handling facilities. Plant clearance limitations were 
considered throughout all stages of the cask handling and loading operations until the cask 
was mounted back on a vehicle in the receiving area. In addition, the crane weight capacity, 
operational clearancesand floor load limitations along the cask travel path were taken into 
account. 

As discussed in Sect. 3.1, there is a requirement in each facility to maintain a specified 
minimum water cover over a fuel assembly during cask loading. This ensures that sufficient 
shielding is maintained to meet radiation control requirements. Although specified in a 
number of ways, this water cover requirement was also considered in determining 
cask-handling capability. 

3.4 OPERATING CONTROLS 

In assessing plant limitations relative to cask handling, there are a number of operating 
controls that are specified in the plant Technical Specifications, Operating Procedures, and 
Final Safety Analysis Report (FSAR). In many cases, these are controlled by mechanical 
interlocks or limit switches on equipment; in some cases, however, they are controlled 
administratively. 

One control that is, in some cases, the most restrictive relative to cask handling is the 
imposed calculated floor load limits. Prior to handling any cask at a facility, it is necessary 
to demonstrate that each area where the cask may be set down can accept the weight, and 
weight distribution, of the cask. In cases where these data were not available, assumptions 
were made to allow facility assessments to be completed. 

Finally, the design capacity of the cane for each facility was also identified and, in cases 
where the crane capacity had been downrated from its design value by imposition of an 
operating limit lower than the design capacity, this operating limit was also identified. In 
some instances, the downrating was introduced to provide an additional load margin for all 
heavy-load operations, while in others it followed completion of a cask drop analysis and 
applied only to cask-handling operations. Where such operating controls were imposed, 
these were taken into account in completing the cask handling assessments. 
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Figure 2. Section view of generic PWR cask-handling facility. 
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SG376002 

Figure 3. Plan view of generic PWR cask-handling facility. 
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Figure 4. Section view of generic BWR cask-handling facility. 
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SG376004 

Figure 5.  Plan view of generic BWR cask-handling facility. 
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4. FICA Project Results 

This section summarizes the results of the cask handling assessments for each of the 122 
facilities assessed in the FICA project. The detailed data, which form the basis for these 
assessments, are documented separately in the FICA Project Report. 

As discussed in Sect. 3, the assessment of cask-handling capability for each facility was based 
on information provided by the utility or plant operator in engineering documents and 
additional information obtained during the site visits. The main focus of the data collection 
activity and the site visits was centered on the identification of plant limitations restricting 
the current cask-handling capability and consideration of how these restrictions could be 
removed. For each facility, the limiting values for each critical cask parameter (length, 
diameter, and weight) were determined. The assessment was then performed by comparing 
these limiting values with the dimensions of the FICA Casks (as defined in Table 2). This 
resulted in identification, for each facility, of the largest of the FICA Casks that could 
currently be handled. The results of this part of the assessment are presented in Sect. 4.1. 

After the current cask-handling capability for each facility had been established, the 
possibility of increasing that capability by administrative changes (Le., by revising licensing 
or administrative controls) and/or by making limited physical plant modifications was 
considered. The potential cask-handling capabilities, if these changes were implemented, 
are presented and compared with current cask-handling capabilities in Sect. 4.2. 

4.1 CURRENT CASK-HANDLING LIMITS 

The three major parameters relevant to the assessment of cask-handling capabilities for the 
facilities are: 

1. the maximum length cask which can be handledsin the plant, 

2. the maximum diameter cask which can be handled in the plant, and 

3. the maximum weight cask which can be handled in the plant. 

These parameters, when compared with the FICA Cask parameters, were used to determine 
the current facility cask-handling capabilities. Each of these parameters is considered 
separately in the succeeding sections. 
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4.1.1 Cask Diameter Limits 

One dimensional constraint considered was the cask diameter. Table 3 summarizes the 
number of facilities which can, and the number which cannot, currently accommodate each 
of the FICA Casks, considering the cask diameter as a facility operating constraint. The 
results show that, from a diameter standpoint, 84 of the 122 facilities (69%) can currently 
accommodate all FICA Casks, whereas 120 of the 122 facilities (98%) can accommodate the 
FICA LWT cask. 

Table 3. Effect of cask body diameter limitations on assessed cask-handling capability 

~ ~ 

Can currently Cannot currently 
Cask body diameter Cask type of this handle cask body handle cask body 

(No. of facilities) 
body diameter diameter diameter 

(No. of facilities) 

3 ft 6 in. 

4 ft 8 in. 

7 ft 4 in. 

8 ft 3 in. 

LWT 

O W  
100-ton 

125 -ton 

120 

118 
96 

84 

2 

4 
26 

38 

4.1.2 Cask-Handling Capability Based on Cask Length 

The second dimensional constraint considered was cask length. The length limitation was 
considered in the project in two ways: (1) constraints arising from the "slung" length when 
the cask-yoke combination is suspended from the cask-handling crane hook, and (2) 
constraints arising from the cask body length. As will be described in Sect. 4.2, where the 
slung length was found to be the limiting parameter, the constraint resulted from a general 
headroom limitation within the facility or an obstruction over which the cask must be lifted 
at some point on the cask travel path. In all but one case involving a general headroom 
restriction, the use of a shorter yoke would allow the FICA Casks to be handled. Thus, the 
cask body length was used as the length discriminator in the assessment. 

At almost all of the facilities where the cask body length is a limiting parameter, the 
constraining factor was found to be the requirement for a specified minimum depth of water 
to be maintained over a fuel assembly during cask loading operations. Table 4 summarizes 
the number of facilities that can, and the number that cannot, currently accommodate each 
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of the FICA Casks, considering the cask body length as a facility operating constraint. The 
results show that 83 of the 122 facilities (68%) can currently accommodate, from a cask body 
length standpoint, any of the FICA Casks. By reducing the cask body length by 2 in. (Le., 
considering only the FICA LWT cask), the number of facilities that can accommodate this 
cask increases slightly from 83 (68%) to 88 (72%) of the 122 facilities. 

Table 4. Effect of cask length limitations on assessed cask-handling capability 

Can currently Cannot currently 
Cask body Cask type of this body handle cask handle cask 

length length body length body length 
(No. of facilities) (No. of facilities) 

17 ft 0 in. LWT 

17 ft 2 in. o w ,  
100-ton, 
125-ton 

88 

83 

34 

39 

Thus, in comparing the results for both cask diameter (Sect. 4.1.1) and cask length (Sect. 
4.1.2), it is apparent that diameter is a much greater discriminator in determining the ability 
of a facility to handle casks. 

4.1.3 Cask Weight Limits 

Two primary factors were used to determine the cask weight limitations at the facilities 
assessed: crane capacity, and floor load limitations. 

Although these are independent parameters, the design capacity of the crane is downrated 
in some facilities to a lower operating capacity to reflect floor load limitation. In others, a 
floor load limitation is imposed directly as a technical specification without downrating the 
crane. 

Table 5 summarizes the number of facilities that can, and the number that cannot, currently 
accommodate each of the FICA Casks, when the cask weight is considered as a facility 
operating constraint. The results show that, from a weight standpoint, only 32 of the 122 
facilities (26%) can currently accommodate all FICA Casks, whereas 100 of the 122 facilities 
(82%) can accommodate the FICA LWT Cask. 
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Table 5. Effect of cask weight limitations on assessed cask-handling capability 

Cask type of this Can currently Cannot currently 

(tons) (No. of facilities) (No. of facilities) 
Cask weight weight handle cask weight handle cask weight 

28 LWT 100 22 

40 OWT 97 25 

100 

125 

100-t on 

125 -ton 

74 

32 

48 

90 

4.1.4 Current Capability Using Combined Limits 

The preceding section considered each of the limits or constraints separately; however, all 
three must be considered concurrently to completely define the current capability of a 
facility. 

When the length, diameter and weight are considered simultaneously, the current facility 
capability is as summarized in Table 6. This table summarizes the number of facilities that 
can, and the number that cannot, presently accommodate each of the FICA Casks, when the 
three limiting parameters are combined as a facility operating constraint. The results show 
that only 26 of the 122 facilities (21%) can currently accommodate all FICA Casks. Only 
73 of the 122 facilities (60%) can accommodate the smallest of those casks considered, Le., 
the FICA LWT cask. The potential for improving the ability of accommodating these casks 
at the facilities is addressed in the next section. 

4.2 POTENTIAL FOR IMPROVED CASK HANDLING CAPABILITIES 

This section summarizes the results of assessing the potential for increasing the cask-handling 
capability for each of the 122 facilities in the event that actions should be taken to (1) revise 
administrative and licensing controls, and/or (2) physically modify the facility. As with the 
assessment for current capability, the three parameters -- length, diameter, and weight of the 
FICA Casks -- were used in assessing the potential for improved handling capabilities. No 
internal dimensions or other design parameters were specified for these casks. 
Consequently, no assessment was made of the suitability of the casks for shipping particular 
types of fuel. Also, although the project data base includes some information on cask 
transportation experience, no assessment was made of how this experience might contribute 
to enhanced capability or how casks could be shipped from the facility sites. 
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Table 6. Effects of combined cask length, diameter, and weight limitations on 
assessed cask-handling capability 

~ 

Cask parameters: 
length; Can currently Cannot currently 

weight (No. of facilities) (No. of facilities) 
Type of cask diameter; and handle cask weight handle cask weight 

LWT 17 ft; 73 49 

3 ft, 6 in.; 

28 tons 

OWT 

100-ton R/B 

125-ton R/B 

17 ft, 2 in.; 

4 ft, 8 in.; 

40 tons 

17 ft, 2 in.; 

7 ft, 4 in.; 

100 tons 

17 ft, 2 in.; 

8 ft, 3 in.; 

125 tons 

68 

50 

26 

54 

72 

96 
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It is not intended here to either recommend whether any of the administrative changes, 
licensing changes, or physical modifications considered should be completed or to imply that 
the utility or plant operator for any facility has expressed the intention of completing any 
facility changes. 

Figure 6 presents, in summary form, the results of the assessment to determine the potential 
for improved cask-handling capabilities. The number of facilities that can currently handle 
each of the FICA Casks (see Table 6) is shown in the front row of Fig. 6. The center row 
shows the estimated number of facilities that were assessed as being able to handle each of 
the FICA Casks if administrative/licensing changes were made, while the back row presents 
the number of facilities that were assessed as being able to handle each of the casks if the 
physical modifications considered in this assessment were implemented at the facility and/or 
the administrativehicensing changes were implemented. 

The assessment showed that only the Lacrosse plant would be incapable of handling the 
FICA LWT cask if all the changes considered within the FICA project were implemented. 
The handling of casks at Lacrosse is hampered by limited space in the cask upending area, 
and special actions in terms of site-specific equipment and procedures would be required to 
accommodate even the FICA LWT Cask. The assessment also showed that two other 
plants, Ginna and Yankee Rowe, would be unable to handle the FICA O W  casks if all the 
changes within the scope of the project were implemented. 

More-detailed results from the analysis of the improved cask handling capabilities are 
presented in the following sections, which address the potential for improved facility cask 
handling capability for each of the FICA Casks. 

4.21 Potential for Improved LWT Cask-Handling Capability 

The results of the assessment for improving facility capability to handle the FICA LWT Cask 
are summarized in Fig. 7. The histogram presents the number of facilities estimated to be 
capable of handling the LWT Cask (shaded bars), as well as the number estimated to be 
incapable of handling the LWT Cask (solid bars) for three scenarios: 

1. current capability, 

2. if administrative/licensing changes only were implemented, and 

3. , if physical modification to the facility and/or administrative/licensing changes were 
implemented. 

Of the 122 facilities assessed in the FICA project, 73 are estimated to be able to currently 
handle the LWT Cask. 
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Figure 6. Summary results of current and potential improved cask-handling capabilities. 
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Figure 7. Projected FICA LWT cask-handling capability. 
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Nearly two-thirds of the facilities not currently capable of handling the LWT cask could 
potentially remove that constraint by implementing administrative/licensing changes; such 
actions would increase the capability from 73 to 105. The administrativehicensing changes 
considered here range,in compleAty, from analyses to support a reduction in the specified 
water cover over a fuel assembly during cask loading operations to detailed analyses required 
to allow removal of crane capacity or floor loading limitations. 

In addition, if the facility modifications addressed were implemented, it is estimated that only 
one facility could not then subsequently handle the FICA LWT Cask. The modifications 
that were considered were those which appeared to be achievable without a major impact 
on the plant but which, when completed, would increase the cask-handling capability of the 
facility. Examples of the physical modifications include the installation of an engineered 
plate to spread the weight of a cask over a larger specific floor area and modification to an 
anti-tipover device in the cask loading area. Major plant modifications, such as replacement 
of the cask-handling crane or moving building structural supports, were not considered. 

The facility that was assessed as not being able to handle the LWT cask, even if the assessed 
upgrades were implemented, is Lacrosse. The most restrictive segment of the in-plant cask 
travel path at Lacrosse is in the cask upending area. As the cask enters the upending area 
from the airlock, with its axis horizontal, the layout of the plant requires that the upending 
operation start before the cask is fully out of the airlock. Handling experience with existing 
casks confirms that none of the FICA Casks could be handled without considerable effort 
beyond those evaluated in this study. It is projected that special equipment would be 
required to facilitate handling of the casks. At the minimum, a horizontal lifting fixture and 
a rotating cradle on the cask transfer cart would be required. In addition, it is possible that 
a special lifting yoke would be required to facilitate underwater operations at Lacrosse. 
In order to accommodate the FICA LWT Cask, modifications to operating procedures for 
the uprighting of the cask,as discussed above, would be necessary. Removal of the airlock 
could be considered as an alternative since the plant is permanently shut down. This may 
be possible but was not considered to be within the definition of facility modification for the 
purposes of this project. 

4.22 Potential for Improved O W  Cask-Handling Capability 

The results of the assessment for improving facility capability to handle the FICA OWT 
Cask are summarized in Fig. 8. 

Of the 122 facilities assessed in the FICA project, 68 are estimated to be currently capable 
of handling the OWT Cask. 
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Figure 8. Projected FICA OWT cask-handling capability. 
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More than half of the facilities not currently capable of handling the O W  cask may be able 
to remove that constraint by implementing administrativeAicensing changes, which would 
increase the number of capable facilities from 68 to 98. 

In addition, if the facility modifications addressed here were implemented, it is estimated 
that only three facilities could not then handle the FICA O W  Cask. 

The facilities that were assessed as being incapable of handling the O W  cask, even if the 
assessed upgrades could be implemented, are Lacrosse, Ginna, and Yankee Rowe. The 
cask-handling limitations at Lacrosse were described in Sect. 4.2.1. In the case of the Ginna 
plant, the operating capacity of the cask handling crane could not be increased above 30 
tons without major modifications, thereby limiting the facility to use of the LWT Cask. In 
the case of the Yankee Rowe plant, the dimensions of the cask loading area and the door 
to the fuel building preclude the use of the FICA O W  Cask. 

4.2.3 Potential for Improved 100-ton R/I3 Cask-Handling Capability 

The results of the assessment for improving facility capability to handle the FICA 100-ton 
R/B Cask are summarized in Fig. 9. 

Of the 122 facilities assessed in the FICA project, 50 are currently estimated to be able to 
handle the 100-ton R/B Cask. 

Approximately one-third of the facilities not currently capable of handling the 100-ton R/B 
cask could potentially remove that constraint by implementing administrativeflicensing 
changes. This action would increase the number of facilities capable of handling the 100-ton 
R/B cask from 50 to 76. 

In addition, if the facility modifications addressed here were implemented, it is estimated 
that the number of facilities capable of handling the FICA 100-ton R/B Cask could be 
increased from 76 to 99. Thus, approximately 19% of the facilities were assessed as being 
incapable of handling the 100-ton R/B cask even if the assessed modifications were to be 
implemented. 

4.24 Potential for Improved 125-ton R/B Cask-Handling Capability 

The results of the assessment for improving facility capability to handle the FICA 125-ton 
R/B Cask are summarized in Fig. 10. 

Of the 122 facilities assessed in the FICA project, 26 are currently estimated to be able to 
handle the 125-ton R/B Cask, which is approximately a factor of 2 reduction of the estimated 
current capability for handling the 100-ton cask. 
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Figure 9. Projected FICA 100-Ton R/B cask-handling capability. 
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Figure 10. Projected FICA 125-Ton R/B cask-handling capability. 
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Approximately one-third of the facilities currently incapable of handling the 125-ton R/B 
cask could potentially remove that constraint by implementing administrative/licensing 
changes; this would increase the number of facilities capable of handling the 125-ton R/B 
cask from 26 to 52. Thus, even with the administrativehicensing changes, more than half the 
facilities would be incapable of handling this cask. 

In addition, if the facility modifications addressed here were implemented, it is estimated 
that the number of facilities capable of handling the FICA 125-ton R/B Cask could be 
increased from 52 to 79. Thus, the assessment showed that approximately 35% of the 
facilities would be incapable of handling the 125-ton R/B cask even if the modifications 
assessed were to be implemented. 
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Appendix A 

SUMMARY OF THE SITE WSIT PROGRAM 

Site 
Plant bt im 
(CilY. state) 

Facility Name of facility/ visit Tjpe of facility/ MWQY 
number name of utility or operator (date) NSSS vendor name MW(e) 

ARKANSAS NUCLEAR ONE UNIT 1 
ARKANSAS POWER AND LIGHT 
COMPANY 

ARKANSAS NUCLEAR ONE UNIT 2 
ARKANSAS POWER AND LIGHT 
COMPANY 

BEAVER VALLEY 1 
DUQUESNE LIGHT COMPANY 

BEAVER VALLEY 2 
DUQUESNE LIGI IT COMPANY 

BIG ROCK POINT 
CONSUMERS POWER COMPANY 

BRAIDWOOD 1 

04/06/89 

04/06/89 

09/08/88 

09/08/88 

08/03/88 

OSt24/S8 
COMMONWEALTH EDISON COMPANY 

7 BRAIDWOOD 2 OS/24/88 
COMMONWEALTH EDISON COMPANY 

8 BROWNS FERRY 1 05/10/89 
TENNESSEE VALLEY AUTHORITY 

9 BROWNS FERRY 2 05/10/89 
TENNESSEE VALLEY AUTHORITY 

10 BROWNS FERRY 3 os/ 1 of89 
TENNESSEE VALLEY AUTHORITY 

PWR 
BABCOCK & WILCOX 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

2568 
883 

2815 
897 

2660 
860 

2660 
888 

240 
75 

3425 
1175 

3425 
1175 

3293 
1098 

3293 
1098 

3293 
1098 

RUSSELLVILLE, 
AR 

RUSSELLVILLE, 
AR 

SI 1 I PPI NG 1’011T, 
PA 

S I1 I PPI NG PORT, 
PA 

CI fARLEVOIX, 
MI 

DRACEVILLE, 
IL 

BRACEVI LI.,E, 
IL 

DECATUR, 
AL 

D ECATU R , 
AL 

DECATUR, 
N. 



Site 
Plant localion 
(city, slatc) 

Facility Name of facility/ visit T ) p  of facility/ M ( t ) /  
numbcr name of utility or omrator (date) NSSS vendor name MW(c) 

11 BRUNSWICK 1 03/15/89 
CAROLINA POWER & LIGHT 
COMPANY 

12 BRUNSWICK 2 03/15/89 
CAROLINA POWER & LIGHT 
COMPANY. 

13 BYRON 1 05/25/88 
COMMONWEALTH EDISON COMPANY 

14 BYRON 2 os/2s/ss 
COMMONWEALTH EDISON COMPANY 

1s CALLAWAY 
UNION ELECTRIC COMPANY 

16 CALVERTCLIFFS 1 
BALTIMORE GAS AND ELECTRIC 
COMPANY 

17 CALVERT CLIFFS 2 
BALTIMORE GAS AND ELECTRIC 
COMPANY 

18 CATAWBA 1 
DUKE POWER COMPANY 

19 CATAWBA 2 
DUKE POWER COMPANY 

20 CLINTON 
ILLINOIS POWER COMPANY 

07/26/88 

10/31/89 

10/31/89 

03/29/88 

03/29/88 

07/20/88 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

PWR 
WESTING1 IOUSE 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

2436 
790 

2436 
790 

3411 
1175 

341 1 
1175 

3565 
1200 

2700 
860 

2700 
860 

341 1 
1192 

341 1 
1192 

2894 
933 

SOU’IIIPORT, 
NC 

SOUTIIPORT, 
NC 

BYRON, 
1L. 

BYRON, 
IL 

WLTON, 
MO 

IsISl3Y, 
MI) 

LUSIIY, 
MD 

CLOVER, 
sc 

CLOVER, 
sc 

CLINTON, 
IL 



~- ~ ~~~ 

Site 
Plant location 
(city, slalc) 

Facility Name of facility/ visit q p e  of facility/ M W W  
number name of utility of operator (dale) NSSS vendor name MW(e) 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

COMANCHE PEAK 1 
TU ELECTRIC 

COMANCHE PEAK 2 
TU ELECTRIC 

COOK 1 
INDIANA MICHIGAN POWER 
COMPANY 

COOK 2 
INDIANA MICHIGAN POWER 
COMPANY 

COOPER 
NEBRASKA PUBLIC POWER 
DISTRICT 

CRYSTAL RIVER 3 
FLORIDA POWER CORPORATION 

DAVIS-BESSE 
TOLEDO EDISON CO 

DIABLO CANYON 1 
PACIFIC GAS AND ELECTRIC 
COMPANY 

DIABLO CANYON 2 
PACIFIC GAS AND ELECTRIC 
COMPANY 

DRESDEN 1 
COMMONWEALTH EDISON COMPANY 

0 1/ 19/89 

0 1/19/89 

10/05/89 

10/05/89 

06/20/88 

07/28/87 

04/27/89 

08/3 1/88 

08/3 1/88 

0911 1/89 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

PWR 
BABCOCK & WILCOX 

PWR 
BABCOCK & WILCOX 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

341 1 
1150 

341 1 
1150 

3250 
1020 

341 1 
1060 

238 1 
787 

2544 
860 

2772 
904 

3338 
1125 

341 1 
1130 

700 
205 

GLEN ROSE, 
Tx 

GLEN ROSE, 
Tx 

BRIDGMAN, 
MI 

BRIDGMAN, 
MI 

BRO WNVILLE, 
NE 

CRYSI’AL MI 
FL 

OAK HARBOR, 
0 H 

AVILA BEACII, 
CA 

AVILA BEACH, 
CA 

MORRIS, 
IL 



Site 
Facility Name of fiicility/ visit Type of facility/ MW(tY Plant location 
number name of utility or operator (date) NSSS vendor name M W(e) (city. state) 

31 DRESDEN 2 09/11/89 
COMMONWEALTH EDISON COMPANY 

32 DRESDEN 3 0911 1/89 
COMMONWEALTH EDISON COMPANY 

33 

34 

35 

36 

31 

38 

39 

40 

DUANE ARNOLD 
IOWA ELECTRIC LIGHT & POWER 
COMPANY 

FARLEY 1 
ALABAMA POWER COMPANY 

FARLEY 2 
ALABAMA POWER COMPANY 

FERMI 2 
DETROIT EDISON COMPANY 

FITZPATRICK 
NEW YORK POWER AUTHORITY 

FORT CALHOUN 
OMAHA PUBLIC POWER DISTRICT 

FORT SAINT VRAlN 
PUBLIC SERVICE COMPANY OF 
COLORADO 

GINNA 
ROCHESTER GAS AND ELECTRIC 
CORPORATION 

06/15/88 

07/29/88 

07/29/88 

0811 2/88 

0 1/09/90 

05/26/88 

03/03/89 

061’20/89 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

PWR 
COMBUSTION 
ENGINEERING 

HTG 
GENERAL ATOMIC 
COMPANY 

PWR 
WESTINGHOUSE 

2527 
812 

2527 
812 

1658 
545 

2652 
860 

2652 
860 

3292 
1150 

2436 
849 

1 500 
490 

842 
342 

1520 
490 

MORRIS, 
IL 

MORRIS, 
IL 

I’ALO, 
IA 

AS €4 FORD, 
fu 

ASIIFORI), 
AL 

NEW PORT, 
MI 

LY COM I N G, 
NY 

FORTCAU IOUN, 
NE 

PLAITEVILLE, 
co 

ONTARIO, 
NY 



Site 
Plant location 
(city. state) 

visit Type of facility/ M ( t Y  Facility Name of facility/ 
number name of utility of opfmtor Idatel NSSS vendor name MWIe) 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

GRAND GULF 
SYSTEM ENERGY RESOURCES, 
Inc. 

HADDAM NECK 
CONNECTICUT YANKEE ATOMIC 
POWER COMPANY 

HARRIS 
CAROLINA POWER & LIGHT 
COMPANY 

HATCH 1 
GEORGIA POWER COMPANY 

HATCH 2 
GEORGIA POWER COMPANY 

HOPE CREEK 
PUBLIC SERVICE ELECTRIC AND 
GAS COMPANY 

HUMBOLDT BAY 3 
PACIFIC GAS AND ELECTRIC 
COMPANY 

INDIAN POINT 1 
CONSOLIDATED EDISON COMPANY 

INDIAN POINT 2 
CONSOLIDATED EDISON COMPANY 

INDIAN POINT 3 
NEW YORK POWER AUTHORITY 

07/07/89 

02/28/89 

02/10/89 

08/03/88 

08/03/88 

03/29/89 

09/01/88 

0511 1/89 

05/11/89 

0511 1/89 

BWR 
GENERAL ELECTRIC 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

PWR 
BABCOCK & WILCOX 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

3833 
1306 

1825 
582 

2775 
920 

2436 
80 1 

2436 
804 

3293 
1090 

220 
65 

615 
285 

2758 
1007 

3025 
1025 

PORT GIBSON, 
MS 

CT 

NEW IiILL, 
NC 

BAXLEY, 
GA 

BAXLEY, 
GA 

EUREKA, 
CA 

BUCHANAN, 
NY 

BUCIIANAN, 
NY 

BUCHANAN, 
NY 



Site 
Plant locatio0 
(city. state) 

visit Type of mIity/ W ( t Y  Facility Name of facility/ 
number name of utility or operator (date) NSSS vendor name MW(e) 

51 KEWAUNEE 08/24/88 
WISCONSIN PUBLIC SERVICE 
CORPORATION 

52 LA CROSSE 01/12/89 
DAIRYLAND POWER COOPERATIVE 

53 LASALLE 1 08/23/89 
COMMONWEALTH EDISON COMPANY 

54 LASALLE 2 08/23/89 
COMMONWEALTH EDISON COMPANY 

55 

56 

57 

58 

59 

60 

LIMERICK 1 
PHILADELPHIA ELECTRIC 
COMPANY 

LIMERICK 2 
PHILADELPHIA ELECTRIC 
COMPANY 

MAINE YANKEE 
MAINE YANKEE ATOMIC POWER 
COMPANY 

MCGUIRE 1 
DUKE POWER COMPANY 

MCGUIRE 2 
DUKE POWER COMPANY 

MILLSTONE 1 
NORTHEAST NUCLEAR ENERGY 
COMPANY 

12/03/87 

12/03/87 

06/02/88 

02/23/88 

02/23/88 

10/ 13/87 

PWR 
WESTINGHOUSE 

BWR 
ALLIS-CHALMERS 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

1650 
560 

165 
50 

3323 
1132 

3323 
1132 

3293 
1092 

3293 
1092 

2700 
870 

341 1 
1171 

341 1 
1171 

201 1 
684 

KEWAUNEE, 
WI 

GENOA, 
WI 

MARSEILLES, 
IL 

MARSEILLES, 
IL 

POTISI‘OWN, 
PA 

PO’II’S’I‘O WN, 
PA 

WISCASSEI, 
ME 

CORNELIUS, 
NC 

CORNELIUS, 
NC 

WATERFORD, 
CT 

1 



J 

Site 
Plant localion 
(city. stale) 

Facility Name of facility/ visit Type of facility/ M W W  
number name of utility or operator (date) NSSS vendor name MW(e) 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

MILLSTONE 2 
NORTHEAST NUCLEAR ENERGY 
COMPANY 

MILLSTONE 3 
NORTHEAST NUCLEAR ENERGY 
COMPANY 

MONTICELLO 
NORTHERN STATES POWER 
COMPANY 

MORRIS OPERATION 
GENERAL ELECTRIC 

NINE MILE POINT 1 
NIAGARA MOHAWK POWER 
CORPORATION 

NINE MILE POINT 2 
NIAGARA MOHAWK POWER 
CORPORATION 

NORTH ANNA 1 
VIRGINIA POWER 

NORTH ANNA 2 
VIRGINIA POWER 

OCONEE 1 
DUKE POWER COMPANY 

OCONEE 2 
DUKE POWER COMPANY 

101 13/87 

1011 3/87 

07r28/88 

04/21/89 

071 1 2/89 

0711 2/89 

081 1 8/88 

081 1 8/88 

06/02/88 

06/02/88 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

AFR 
NOT APPLICABLE 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

PWR 
WESTING H 0 US E 

PWR 
WESTINGHOUSE 

PWR 
BABCOCK & WILCOX 

PWR 
BABCOCK & WILCOX 

2700 
890 

341 1 
1177 

1670 
553 

0 
0 

1850 
620 

3323 
1150 

2893 
982 

2893 
982 

2568 
886 

2568 
886 

WATERFORD, 
CT 

WATERFORD, 
CT 

MONTICELLO, 
M N  

MO II I< IS, 
IL 

LY COM I NG, 
N Y  

LY CO M I N G , 
N Y  

MINERAL, 
VA 

MINERAL, 
VA 

SENECA, 
sc 

SENECA, 
sc 



Site 
Plant location 
(city. state) 

Name of zacility/ visit of facility/ MWY Facility 
number name of utiljty or operator (date) NSSS vendor name MW(c) 

71 

72 

73 

74 

75 

76 

77 

78 

79 

OCONEE 3 
DUKE! POWER COMPANY 

OYSTER CREEK 
JERSEY CENTRAL POWER AND 
LIGHT COMPANY 

PALISADES 
CONSUMERS POWER COMPANY 

PALO VERDE 1 
ARIZONA PUBLIC SERVICE 
COMPANY 

PALO VERDE 2 
ARIZONA PUBLIC SERVICE 
COMPANY 

PALO VERDE 3 
ARIZONA PUBLIC SERVICE 
COMPANY 

PEACH BO'ITOM 2 
PHILADELPHIA ELECTRIC 
COMPANY 

PEACH BOlTOM 3 
PHILADELPHIA ELECTRIC 
COMPANY 

PERRY 1 
CLEVELAND ELECTRIC 
ILLUMINATING COMPANY 

06/02/88 

10/19/89 

081 1 0/88 

12/01/88 

12/01/88 

12/01/88 

08/19/87 

08/19/87 

10/24/89 

PWR 
BABCOCK & WILCOX 

BWR 
GENERAL ELECTRIC 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
COMBUSTION 
ENGINEERING 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

2568 
886 

1930 
6SO 

2530 
795 

3800 
1303 

3800 
1303 

3800 
1303 

3293 
1098 

3293 
1098 

3579 
1191 

SENECA, 
sc 

FORKED RIV13R, 
NJ 

COVERT, 
MI 

DELTA, 
PA 

DELTA, 
PA 

PERRY, 
OH 



Site 
Plant location 
(city. slate) 

Facility Name of facility/ visit 7)pe of facility/ W ( t Y  
number name of utility or operator (date) NSSS vendor name h4W(e) 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

PILGRIM 
BOSTON EDISON CO 

POINTBEACH 1 07/28/88 
WISCONSIN ELECTRIC POWER 
COMPANY 

POINT BEACH 2 07/28/88 
WISCONSIN ELECTRIC POWER 
COMPANY 

PRAIRIE ISLAND 1 12/20/88 
NORTHERN STATES POWER 
COMPANY 

PRAIRIE ISLAND 2 12/20/88 
NORTHERN STATES POWER 
COMPANY 

QUAD CITIES 1 09/10/89 
COMMONWEALTH EDISON COMPANY 

QUAD CITIES 2 09/10/89 
COMMONWEALTH EDISON COMPANY 

RANCHO SECO 09/14/88 
SACRAMENTO MUNICIPAL UTILITY 
DISTRICT 

RIVER BEND 
GULF STATES UTILITIES 

07/19/88 

ROBINSON.2 03/23/89 
CAROLINA POWER & LIGHT 
COMPANY 

BWR 
GENERAL ELECTRIC 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

BWR 
GENERAL ELECTRIC 

BWR 
GENERAL ELECTRIC 

PWR 
BABCOCK & WlLCOX 

BWR 
GENERAL ELECTRIC 

PWR 
WESTINGHOUSE 

1998 
690 

1518 
524 

15 18 
497 

1650 
534 

1650 
534 

2511 
813 

251 1 
813 

2772 
945 

2894 
991 

2300 
700 

PLYMOUTH, 
MA 

TWO RIVERS, 
WI 

TWO RIVERS, 
WI 

w ELCI-I , 
M N  

WELCI I, 
M N  

COKDOVA, 
I 1. 

CORDOVA, 
IL 

HERALD, 
CA 

ST. w m  
LA 

HAR-ISVILLE, 
sc 



Site 
Plant locatKHl 
(city. statc) 

Name of facility/ visit Qpe of facility/ W ( t ) /  Facility 
number name of utility or opemtor (date) N.SS wndor name MW(e) 

90 

91 

92 

93 

94 

95 

96 

97 

98 

SALEM 1 
PUBLIC SERVICE ELECTRIC AND 
GAS COMPANY 

SALEM 2 
PUBLIC SERVICE ELECTRIC N\ID 
GAS COMPANY 

SAN ONOFRE 1 
SOUTHERN CALIFORNIA EDISON 
COMPANY 

SAN ONOFRE 2 
SOUTHERN CALIFORNIA EDISON 
COMPANY 

SAN ONOFRE 3 
SOUTHERN CALIFORNIA EDISON 
COMPANY 

SEABROOK 
NEW HAMPSHIRE YANKEE 
DIVISION OF PSNH 

SEQUOYAH 1 
TENNESSEE VALLEY AUTHORITY 

SEQUOYAH 2 
TENNESSEE VALLEY AUTHORITY 

SHOREHAM 
LONG ISLAND LIGHTING COMPANY 

03/28/89 

03/28/89 

1 1 P3/88 

11/03/88 

1 1/03/88 

02/16/89 

04/18/89 

04/18/89 

02/28/89 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
WESTINGZIOUSE 

BWR 
GENERAL ELECTRIC 

341 1 
1149 

341 1 
1149 

1347 
456 

3390 
1127 

3390 
1127 

3425 
1200 

341 1 
1183 

341 1 
1183 

2436 
880 

S A N  CLEMENIE. 
CX 

S A N  CLEMENIE, 
CA 

S A N  CLEM ENIE, 
CA 

SEABROOK, 
N I-i 

SODDY -DAISY, 
TN 

SODDY-DAISY, 
TN 

WADING RIVER, 
NY 



Site 
Pknt location 
(city, state) 

visit Tjpe of facility/ MWY 
number name of utility or operator (date) NSSS vcndor name Mwfe) 
Facility Name of faciIity/ 

99 

100 

101 

102 

103 

104 

1 05 

106 

107 

SOUTH TEXAS 1 
HOUSTON LIGHTING AND POWER 
COMPANY 

SOUTH TEXAS 2 
HOUSTON LIGHTING AND POWER 
COMPANY 

ST. LUCIE 1 
FLORIDA POWER 8c LIGHT CO. 

ST. LUCIE 2 
FLORIDA POWER & LIGHT CO. 

SUMMER 
SOUTH CAROLINA ELECTRIC AND 
GAS COMPANY 

SURRY 1 
VIRGINIA POWER 

SURRY 2 
VIRGINIA POWER 

SUSQUEHANNA 1 
PENNSYLVANIA POWER AND LIGHT 
COMPANY 

SUSQUEHANNA 2 
PENNSYLVANIA POWER AND LIGHT 
COMPANY 

04/19/89 

04/19/89 

07/13/87 

07/13/87 

01/25/89 

09n9/87 

09/29/87 

02/28/89 

02/28/89 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
COMBUSTION 
ENGINEERING 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

3800 
1312 

3800 
1312 

2700 
872 

2700 
882 

2775 
922 

244 
823 

244 
823 

BWR 
GENERAL, ELECTRIC 

BWR 
GENERAL ELECTRIC 

3293 
1085 

3293 
1085 

WADSWORTI I, 
Tx 

WADSWORl1I, 
Tx 

FORT PIERCE, 
FL 

JENKINSVII-LE, 
sc 

SURRY, 
VA 

SURRY, 
VA 

BERWICK, 
PA 

BER WICK, 
PA 



Site 
Facility Name of facility/ visit 
ournbcr name of utilitv or operator (date) 

108 THREE MILE ISLAND 1 10/19/89 
GPU NUCLEAR CORPORATION 

109 TROJAN 12/07/88 
PORTLAND GENERAL ELECTRIC 
COMPANY 

110 TURKEY POINT 3 08/09/88 
FLORIDA POWER & LIGHT 
COMPANY 

111 TURKEY POINT 4 08/os/s8 
FLORIDA POWER & LIGHT 
COMPANY 

112 VERMONT YANKEE 05/02/89 
VERMONT YANKEE NUCLEAR POWER 
CORPORATION 

113 VOGTLE 1 06/30/88 
GEORGIA POWER COMPANY 

114 VOGTLE 2 06130/88 
GEORGIA POWER COMPANY 

115 WASHINGTON NUCLEAR PLANT 2 07/27/88 
WASHINGTON PUBLIC POWER 
SUPPLY SYSTEM 

116 WATERFORD 3 06/29/88 
LOUISIANA POWER AND LIGHT 
COMPANY 

Plant location 
(city, state) 

of facility/ W ( t Y  
NSSS vendor name MW(c) 

PWR 2568 M IDDLEIO WN, 
BABCOCK & WILCOX 87 1 PA 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

PWR 
WESTINGHOUSE 

3411 RAINIER, 
1153 OR 

2200 MIAMI, 
700 FL 

2200 MIAMI, 
700 FL 

BWR 1593 VERNON, 
GENERAL ELECTRIC 535 VT 

PWR 341 1 WAYNESDORO, 
WESTINGHOUSE 11S7 GA 

WAYNESBORO, PWR 341 1 
WESTINGHOUSE 1157 GA 

BWR 3323 RICIILAND, 
GENERAL ELECTRIC 1153 WA 

PWR 3390 KILLONA, 
COMBUSTION 1075 LA 
ENGINEERING 



Site 
Plant location 
(city. state) 

Name of facility/ visit Tjpe of facility/ MWY 
number name of utility or operator (date) NSSS vendor name MW(e) 
Facility 

117 WATTS BAR 1 04/20/89 PWR 341 1 SPRING CITY, 
TENNESSEE VALLEY AUTHORITY WESTINGHOUSE 1270 T N  

118 WATTS BAR 2 04/20/89 PWR 
TENNESSEE VALLEY AUTHORITY WESTINGHOUSE 

341 1 SPRING CITY, 
1270 TN 

119 WOLF CREEK 05/18/88 PWR 341 1 BURLINGTON, 
WOLF CREEK NUCLEAR OPERATING WESTINGHOUSE 1181 KS 
CORPORATION 

120 YANKEE ROWE 07/08/88 PWR 
YANKEE ATOMIC ELECTRIC WESTINGHOUSE 
COMPANY 

Site 

600 ROWE, 
183 MA 

Plant Location 

121 ZION 1 08n 1/89 PWR 3250 ZION, 
COMMONWEALTH EDISON COMPANY WESTINGHOUSE 1085 IL 

122 ZION 2 08/21/89 PWR 3250 ZION, 
COMMONWEALTH EDISON COMPANY WESTINGHOUSE 1085 IL 
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