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ABSTRACT 

A Concept of Operations has been developed for 
the disposal of high-level radioactive waste in the 
potential geologic repository at Yucca Mountain. The 
Concept of Operations has been developed to 
document a common understanding of how the 
repository is to be operated. It is based on the 
repository architecture identified in the Initial 
Summary Report for RepositoryAVaste Package 
Advanced Conceptual Design and describes the 
operation of the repository from the initial receipt of 
waste through repository closure. Also described are 
operations for waste retrieval. 

INTRODUCTION 

As the Advanced Conceptual Design (ACD) 
activity for the Mined Geologic Disposal System 
(MODS) increased in 1994, the need for a 
documented concept of operations became obvious. 
The Yucca Mountain Site Characterization Office 
(YMSCO) Suitability and Licensing organization 
tasked the Management & Operating (M&O) 
Contractors Systems Engineering group to lead this 
development activity. A "core team" was identified 
in axjrdination with the YMSCO which included 
representatives from the M&O, and other project 
participants including the National Laboratories and 
the U. S. Geologic Survey. 

The resulting Concept of Operations describes the 
disposal of high-level radioactive waste in the 
potential geologic repository at YuccaMountain. The 
Concept of Operations addresses the operations of the 
MGDS which consists of the Repository and 
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Engineered Barrier Segments. These segments are 
discussed in this Concept of Operations as an 
integrated system and are referred to as the 
"repository". 

The Concept of Operations is based on the 
repository architecture identified in the Initial 
Summary Report for RepositoryAVaste Package 
Advanced Conceptual Design1 and is limited to the 
level of detail appropriate to that of ACD. The 
Concept of Operations describes the operation of the 
repository from the initial receipt of waste through 
repository closure. Also described are operations for 
waste retrieval (if the retrieval of any or all waste is 
ever required). 

BACKGROUND 
The development of a Concept of Operations will 

enable project participants involved in the Repository 
and Engineered Barrier ACD activities to have a 
common understanding of how the system is 
envisioned to operate. This understanding of the 
MGDS operations will also be useful in defining 
Exploratory Studies Facility (ESF) to Repository 
interfaces and other requirements. In addition, the 
Concept of Operations will serve as the basis for the 
development of Chapter 7 of the license Application 
"Repository Conduct of Operations". YMSCO also 
acknowledges that the Concept of Operations will 
serve as an excellent means of communicating the 
MGDS operations concept, with oversight groups 
such as the Nuclear Regulatory Commission and the 
Nuclear Waste Technical Review Board. 

The Concept of Operations will evolve with the 



design and will eventually be used to support the 
development of field operation, maintenance and 
logistic plans, procedures and manuals. 

APPROACH 

As discussed in the Introduction, a "core team" 
was identified by the YMSCO. The team included 
DOE representatives from the Storage and 
Transportation Project, Program Management & 
Integration, and YMSCO. The team also included 
M&O representatives from Vienna Systems 
Integration, Las Vegas Systems Engineering, 
Repositoiy surface and subsurface design, and Waste 
Package design. Additional participants were 
Lawrence Iivermore National Laboratory, Los 
Alamos National Laboratory, Sandia National 
Laboratory, and the U. S. Geologic Survey. The 
development activities were chaired by YMSCO 
Assistant Manager for Suitability and Licensing 
represented by Mr. J. C. de la Garza, co-chaired by 
M&O Systems Engineering Mr. M Sam Rindskopf 
and facilitated by Mr. Michael Duffy of Batelle. 

The approach was to first define the period of 
MGDS operations. The team concluded that the 
Concept of Operations should address the MGDS 
operations beginning with the first receipt of waste 
and ending with the permanent closure of the 
Repository. It was also decided that the Concept of 
Operations would include the period during which 
emplaced waste could be retrieved. The period of 
operation was derived from, and is consistent with, 
the definition contained in 10 CFR 60.102(d). The 
identified period of operations overlaps the MGDS 
construction mode, and includes the caretaker and 
decommissioning modes, as identified in the Mined 
Geologic Disposal System Requirements Document 
(MGDS-RD)2. The period of operations does not 
include the site characterization mode, the early phase 
of the repository constmction mode, or the post-
closure mode. 

The team then turned their attention to updating 
the MGDS functional analysis which was initially 
developed in support of the Physical System 
Requirements - Disposal of Waste (PSR-DW) (Draft)3 

document and which was subsequently revised to 
support the development of the MGDS-RD. 

The Concept of Operations development was 
based on the functional analysis. The scope was 
limited to those functions associated with the flow of 
the Multi-Purpose Canisters (MPCs) through the 

Repository surface and subsurface facilities. The 
major system functions addressed included the Handle 
Waste, Support MGDS Operations, Close 
Underground Openings and Establish Institutional 
Barriers functions and their associated lower level or 
sub-functions. The Concept of Operations discusses 
how each of these functions and sub-functions will be 
accomplished. The M&O representatives from 
Systems Engineering, Repository surface, Repository 
subsurface and Engineered Barrier design groups 
were key contributors to the text development effort, 
while other team members were involved in the group 
discussions and the reviews of the text. 

CONCEPT OF OPERATIONS 

As described in the Approach, the actual work to 
develop the concept of operations began with the 
modification of (1) the functional analysis developed 
for the MGDS-RD and (2) the more detailed 
functional analysis developed for the PSR-DW 
document. After the lower level functions were 
identified, a Concept of Operations narrative was 
developed to describe how the repository operates to 
provide these functions. This Concept of Operations 
includes a description of: (1) waste handling, 
including waste receipt at the repositoiy, waste 
preparation for disposal in the waste handling 
building (WHB), waste package transfer to the 
underground emplacement drifts, waste package 
emplacement, and waste package retrieval (if 
necessary); (2) continuing subsurface development 
(emplacement drift excavation will not be completed 
prior to initial receipt of waste), including 
underground opening construction, excavated rock 
handling and processing, and excavated rock storage 
and disposal; (3) system performance evaluation, 
including performance confirmation, laboratory and 
field tests, and performance assessment; (4) MGDS 
support operations, including providing utilities and 
services, providing protective services, administering 
general support services, processing site generated 
waste, and mamteining operating facilities and (5) 
permanent closure, including subsurface closure, 
surface decommissioning, and the establishment of 
institutional barriers. 

RESULTS 

The resulting Concept of Operations provides an 
overall description of repository operations in 
sufficient detail to enhance the understanding of the 
operations required based on the current architecture. 
The Concept of Operations describes how repository 
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equipment will be operated — basically which piece 
of equipment does what and in which sequence. It 
also describes the simplicity or complexity of each 
operation and indicates which operations are 
performed remotely in a hot cell and in the waste 
emplacement drifts. 

The Concept of Operations is documented in 
Chapter 5 of the Controlled Design Assumptions 
(CDA)4 document produced by the M&O. 

CONCLUSION 

The Concept of Operations has proven to be very 
useful in promoting a common understanding of how 
the repository is expected to be operated. Knowing 
the system Concept of Operations will allow planners 
to determine how it is to be supported and what 
facilities and infrastructure will be needed to provide 
for maintenance, storage, utilities, and other services 
and administration. 

As ACD progresses and the architecture of the 
repository is more completely defined, the Concept of 
Operations will be revised to reflect the current 
design. In addition, a lower level of detail will be 
added, including specific operations for the different 
types of waste packages (those designed for MPCs, 
bare spent nuclear fuel assemblies, and high level 
waste canisters). An estimate of time required for 
each operation will be provided to d^rrrrine the 
anticipated throughput for waste emplacement 
operations. 
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