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Purpose

» This Standard provi des
expectations for incorporating safety-in-design
Into new or major modifications to DOE hazard
category 1, 2, and 3 nuclear facilities

» The Standard implements the safety-in-design
philosophies listed in DOE Order 413.3A, Project
Management, and incorporates the facility safety
criteria listed in DOE O 420.1B, Faclility Safety,
as a key foundation for safety-in-design
determinations.



Purpose (contod

» The requirements provided in the above DOE
Orders and the expectations in this Standard
ensure

Identification of hazards early in the project and

the use of an integrated team approach to design
safety into the facility.



Applicability

» This Standard applies to the design and
construction of the following

New DOE hazard category 1, 2, and 3 nuclear facilities;

Major modifications to DOE hazard category 1, 2, and 3
nuclear facilities (as defined by 10 CFR Part 830); and

Other modifications to DOE hazard category 1, 2, and 3
nuclear facilities managed under the requirements of
DOE O 413.3A.



Key Concepts (1 & 2)

» The importance of the Integrated Project Team
(IPT), supported by the design contractor,
Including a Safety Design Integration Team (SDIT).

» The development of a Safety Design Strategy
(SDS) that provides a roadmap for addressing
Important safety issues in the design and in the
development of key safety documentation. The
SDS should be initiated during the preconceptual
design stage and updated and refined through the
conceptual design stage.



Key Concepts (3 & 4)

» The development, in the conceptual design stage,
of facility-level Design Basis Accidents (DBA) that
provide the necessary input to the identification
and classification of important safety functions.

» The development of objective radiological criteria
for safety and design classification of SSCs.
These criteria relate to public and collocated
worker safety design considerations.



Key Concepts (5 & 6)

» The identification and application of nuclear safety
design criteria as provided by DOE O 420.1B and

Its associated guides.

» The development of guidance for the preparation
of a Conceptual Safety Design Report (CSDR), a
Preliminary Safety Design Report (PSDR), and the
Preliminary Documented Safety Analysis (PDSA).
These reports must be approved by DOE as part of
the project approvals to proceed to the next design
or construction phase.



Key Concepts (7)

» The definition of a Risk and Opportunities
document that recognizes the risks of proceeding
at early stages of design (especially conceptual
design) on the basis of incomplete knowledge or
assumptions regarding safety issues and the
opportunities that may arise during preliminary and
final design to reduce costs through alternative or
refined design concepts or better knowledge
regarding the uncertainties.



Guiding Principles (1)

» DOE Order 420.1B, Faclility Safety, must be
utilized and addressed in all design activities.
Design teams should be able to clearly articulate
strategies in the design that address
DOE O 420.1B expectations and include them in
the design/safety basis information.



Guiding Principles (2)
Control Selection Strategy

» Control selection strategy to address hazardous material
release events should be based on the following at all
stages of design development.

Minimization of hazardous materials (material at risk)
IS the first priority.

Safety structures, systems, and components (SSC)
are preferred over Administrative Controls.

Passive SSCs are preferred over active SSCs.



Guiding Principles (2)
Contr ol Sel ecti on Str

Preventative controls are preferred over mitigative
controls.

. Safety SSCs are preferred over personal protective
equipment.

. Controls closest to the hazard may provide protection to
the largest population of potential receptors, including
workers and the public.

. Controls that are effective for multiple hazards can be
resource effective.



Guiding Principles (3 & 4)

» Design standards incorporated into the DOE O
420.1B guides are to be followed unless specific
exceptions are taken to the codes listed and
approved by DOE.

» The risk and opportunity analysis must include
consideration of the safety-in-design approaches
selected to address project contingencies and
must include appropriate mitigation strategies for
the safety-in-design approaches selected.



Guiding Principles (5 & 6)

» Early project decisions on a technical approach
should be conservative to establish appropriate
cost and schedule baselines for the project.
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Guiding Principles (7 & 8)

» The project team must include appropriate
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expertise and be established early in the project
cycle.

Safety personnel must be used from the onset of
project planning to help ensure that appropriate
hazards and technigues for hazard management
are considered.
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Guiding Principles (9)

Important safety functions, including facility
building confinement, confinement ventilation
approach and systems, fire protection strategies
and systems, security requirements, life- safety
considerations, emergency power systems, and
associated seismic design criteria should be
addressed as early as possible in the project.



Guiding Principles (10)

» Details may not be available in early project
stages to identify all hazards and needed safety
controls. The safety design team should strive to
ensure sufficient process definition is available,
particularly at the conceptual and preliminary

design stages, to enable major safety cost

drivers to be included in the design
documentations along with their associated
safety functions and design criteria.




Guiding Principles (11 & 12)

» All stakeholders are important to the process.

Stakeholder issues should be identified early and
resolved.

» The project is expected to evolve over time, and
the project safety basis and design basis are also
expected to evolve. The expectation is that
within this evolution process, unanticipated
Issues will be minimized.



Guiding Principles (13)

» To ensure that the project/facility configuration
can be managed appropriately, the basis for
decisions related to safety should be clearly
documented. This includes decisions related to
controls selection, MAR, process options, inputs,
assumptions, and similar decisions.
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Integrated Project Team and
Safety Design Integration Team

» DOE O 413.3A (and its predecessor) require DOE
to form an Integrated Project Team (IPT) to
manage projects when needed. Nuclear projects
typically require an IPT.

» DOE-STD-1189 includes a recommendation for a
Safety Design Integration Team (SDIT)



DOE M 413.3-1 on IPT

» Integrated Project Team membership should
comprise representatives from all the business and
technical disciplines, such as legal, financial,
contracting, safety, environmental health, and
others, necessary for successful execution of the

oroject

» Project team composition changes as project
orogresses




Contractor IPT?

» DOE addresses the DOE organization with limited
discussion for the contractor.

» Typically the contractor develops a project team
with similar membership to DOE.

» DOE-STD-1189 encourages the formation of the
contractor IPT.



What is the Contractor Integrated Project Team?

» Similar makeup to DOE IPT

» Human drivers who ensure integration of mission need,
safety analysis, and design

» Diversity of expertise is essential
» Project process understanding very helpful

» Strong upper management commitment to supporting IPT
members

» Need consistency and longevity of team members to help
avoid problems

» Team formed after approval of CD-0
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Typical Contractor Nuclear Facility IPT
Representation

Facility owner/operator

Funding organization

Project management

Health, Safety, and Radiation Protection
Nuclear safety

Engineering

Waste management

Procurement

Safeguards and Security (as needed)
Quality assurance

Computing, communications and networking
DOE representative



What is the SDIT?

» Team formed to support the IPT

» Usually composed of subset of IPT plus other specialties as
needed

» Used to help ensure integration of safety into design
» Core team

. Safety

. Design

. Operations

» Additional composition depends on the hazards and safety
Issues



SDIT Objectives

» |[dentify and analyze hazards in the facility

» Help ensure that controls
. Are adequate to serve their safety function
. Donodot create undue burden
. Can be designed to meet safety function
. Fit within project cost and schedule

» Timely communications with and support to IPT



Summary

» Successful projects are driven by dedicated and
gualified people

» DOE requires formation of an IPT for certain
projects
» The contractor often has its own IPT

» To support integrating safety into design, DOE-
STD-1189 recommends forming a SDIT to focus
on safety issues



Safety Design Strategy (SDS)



Purpose

» The SDS is a tool to guide design, document the
safety analysis approach, and establish
concurrence on major safety decisions related to
project cost and schedule.

» The goal of the SDS is to set the tone for, and
maintain the alignment of, the safety basis and

design basis during the early evolution of the
project.
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Objectives

The SDS provides a single source for project
safety policies, philosophies, major safety
requirements, and safety goals to guide the
design process.

The SDS provides the preliminary information to
gauge the scope of significant hazards and the
general strategy for addressing those hazards



Objectives (cont

» To ensure appropriate attention and buy-in by
project approval authorities, the SDS should
contain enough detail to guide design on
overarching design criteria, establish major
safety structures, systems, and components
(SSC), and identify significant project risks
associated with the proposed facility relative to
safety.



Objectives (cont

» Concurrence on these topics with approving
authorities, while acknowledging associated
risks, establishes a critical baseline for project
execution.



Timing

» An SDS should be developed in the earliest
stages of the project cycle, initially at CD-0, and
updated as needed for each succeeding phase of
the project

» For projects that may not follow the traditional
project cycle, the SDS provides a vehicle to
describe how requirements for safety
documentation will be tailored to that particular

project approach while satisfying the intent of
DOE O 413.3A



Elements

The guiding philosophies or assumptions to be
used to develop the design

The safety-in-design and safety goal
considerations for the project

The approach to developing the overall safety
basis for the project



Tailoring

» DOE O 413.3A allows tailoring of the CD process for

projects based on Ari sk, s
The tailoring approach for the CD process is typically
descri bed i n a ntaitloring
PEP.

Tailoring of the safety basis development steps and
documents for a project is also permitted based on
the level of risk posed by the facility chemical and
radiological hazards, the complexity of the
processing operations, and the scope of the hazards
analysis required for the project.

The SDS should provide supporting documentation
on the type and scope of the hazard/accident
analysis and safety documents for a project



SDS Format and Content

Described in Appendix E of STD-1189

Depth of treatment is based on tailoring and
oroject needs for the phase of the project

» The SDS should be as detailed as needed to
communicate the strategy for successfully
Integrating safety and design and producing
safety basis documentation that will be approved
to allow either entry into the next critical decision
Or Into operation

~
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Safety in Design
for a
Greenfield Project by O 413.3A
Project Phase



Project Lifecycle
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Typical DOE Safety Integration Functions for Complex Nuclear Projects
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Preconceptual Phase

» Objective is to obtain DOE agreement that a
material solution to a mission related problem
exists

» Results in development of Mission Need which
becomes a baseline document in project if CD-0 Is
granted

» Limited or no design and analysis required



The Path to CD -0
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Safety Activities in Preconceptual Design Phase

» Chapter 3 of 1189 provides guidance
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dentify top level hazards (may be associated with
particular approaches)

Preliminary HC determination

Project safety lead assigned to establish continuity



Additional Safety Activities

» Preconceptual Hazards Analysis

» Upper level safety functions and performance
requirements needed to support mission

» Initial draft of Safety Design Strategy (SDS)



What 6s EI|l se 1 s

» More safety activities addressed in 1189 than In
DOE O 413.3

» 1189 discusses design activities, such as
alternatives studies, that are currently not
addressed in DOE O 413.3

» 1189 recognizes that level of safety info should be
consistent with design and project related info

N



Conceptual Design Phase

» This phase begins after DOE grants CD-0

» Contractors are authorized to spend money on
conceptual design activities
» Objectives of conceptual design include

. Define a preferred alternative (design) solution to
Mission Need problem

. Establish a cost and schedule range
~ Demonstrate understanding of safety issues



Conceptual Design Process Flow
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Key Nuclear Safety Activities

» |IPT formed (both DOE and Contractor)
» SDIT formed
» PHA developed to define safety functions

» Facllity level DBAs identified and assessed
. Bounding consequences
. Used to establish functional classification

» SDS updated (or developed if not addressed In
pre-conceptual)



More Nuclear Safety Activities

» Conceptual Safety Design Report (CSDR)
developed

» Safety input to Risk and Opportunity Analysis

» Conceptual design SSCs that perform required
safety functions identified
. Significant cost drivers
. Helps demonstrate that conceptual design is credible
. Helps understand potential technical risks



Safety Design Strategy (SDS)

» Discussed earlier in presentation

» Key document to establish approach to nuclear safety for
project

» Evolves with project
» Three main topical areas
. Guiding philosophies and assumptions

. Safety goals and approaches for key safety design
objectives

. Approach to development of safety documentation



Preliminary Hazards Analysis
(PHA)

» Facility level hazards analysis
» Helps define needed safety functions

» Helps to define DBAs and uses DBAs as input (iterative
process)

» Input to CSDR

» A detailed analysis of the CDR design not expected or
required
» Question??
Based on design solution or
Based on required activities to meet Mission Need?



DBAS

» Design basis accidents postulated based on facility level
upsets

» Unmitigated conseguences assessed to help establish both
needed safety function and safety classification of that
function

» These accidents need not have the potential for public
Impact, they are to help define safety functional and design
requirements

» DBAs refined and expanded upon in later stages of project



Conceptual Safety Design Report (CSDR)

» New requirement from DOE O 413.3A
» Establishes the facility preliminary hazard category
» Preliminary identification of facility DBAs

» Assess the need for SC and SS facility level controls
(based on the DBAS)

» Preliminary assessment of appropriate seismic design
criteria

» Commitment to nuclear safety design criteria
» Format for CSDR in Appendix H of 1189



Safety Validation Report

» DOE prepares the SVR to show approval of the
CSDR

» Confirms that positions taken in the CDR and
documented in the CSDR are appropriately
conservative to proceed to preliminary design

» DOE-STD-1104 being revised to address SVR



Final Words on the Safety Analysis

» The safety analysis should accomplish two general
objectives

. Derive the necessary safety functions that any facility
must meet to accomplish the defined mission

. Show that the CDR is a credible way to meet those
functions

» Design choice based hazard controls must be
segregated from intrinsic hazard controls as they
may be designed away in subsequent design
phases.



Conceptual Process Flow Recap
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Preliminary Design Phase

» After CD-1 is granted by DOE, the design enters
the preliminary design phase

» The preliminary design phase serves to advance
the design toward the final product

» The end of the preliminary design phase typically
represents about 30% of the final design




Preliminary Design Process Flow



