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FOREWORD

This Department of Energy (DOE) Implementation Guide is available for pilot testing and
comment by all DOE components and contractors. A working group consisting of headquarters
and field participants developed this guide. Beneficial comments (recommendations, additions,
deletions) and any pertinent data that may improve this document should be sent to:

James O’Brien

Director, Office of Nuclear Safety Policy and Assistance
HS-21/GTN

U. S. Department of Energy

Washington, D.C. 20585

Phone (301) 903-1408

Facsimile (301) 903-6172

James.O’brien@hq.doe.gov

This Guide may be pilot tested by all contractors for DOE Hazard Category 1, 2, or 3 nuclear
facilities, including contractors for National Nuclear Security Administration (NNSA) Hazard
Category 1, 2, or 3 nuclear facilities. Throughout this document, wherever it references a
contractor or a DOE contractor, the statement applies to a contractor for NNSA as well.

This Guide supports the existing requirements of 10 CFR 830.201 for operating contractors for
Hazard Category 1, 2, or 3 nuclear facilities to “perform work in accordance with the facility
safety basis™ and 10 CFR 830 Subpart A, Quality Assurance Requirements, in particular the
requirement to have quality processes that include the planning and conduct of independent
assessments to measure item and service quality, to measure the adequacy of work performance,
and to promote improvement. The intent of this guide is to provide an acceptable method for
meeting these requirements. However, it has not been through the review and comment cycle, so
its content is not yet endorsed as meeting associated requirements. It is being provided for pilot
testing as part of the development process. Statements in the guide that imply that following the
guide meets associated requirements should be taken as pre-decisional. Other methods
equivalent to or exceeding the processes described herein may be authorized by the cognizant
line manager.
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1.0 PURPOSE

This guide describes approaches for performing independent verification reviews (IVRs) of the
implementation of safety basis controls including verification of their initial implementation,
changes to the safety basis and periodic re-verification of their implementation.

The purpose of an IVR is to confirm the proper implementation of new or revised safety basis
controls. This supports meeting the 10 CFR 830.201 requirement for operating contractors for
Hazard Category 1, 2, or 3 nuclear facilities to “perform work in accordance with the facility
safety basis” and 10 CFR 830 Subpart A, Quality Assurance Requirements, in particular the
requirement to have quality processes that include the planning and conduct of independent
assessments to measure item and service quality, to measure the adequacy of work performance,
and to promote improvement.

Independent verification of new or revised safety basis controls is often accomplisher as part of a
nuclear startup or restart readiness review under DOE Order 425.1, Startup and Restart of
Nuclear Facilities. This guidance is not intended to duplicate the verification process under DOE
Order 425.1. This guidance is chiefly intended for application to new or revised safety basis
controls being implemented in a nuclear facility with on-going operations where a startup or
restart review under DOE Order 425.1 in not invokes. However, if desired, the process can be
used as a tool by line management to ensure proper implementation prior to declaring
“readiness’ for the startup or restart readiness review.”

This guide was developed based upon a distillation of best practices for implementing IVRs at
DOE sites and information on performance of IVRs from Department of Energy (DOE) Standard
5506, Preparation of Safety Basis Documents for Transuranic (TRU) Waste Facilities.

2.0 APPLICABILITY AND SCOPE OF GUIDE

This guide is intended for use by DOE and DOE contractor organizations responsible for Hazard
Category 1, 2 and 3 nuclear facilities. This guide applies to all hazard controls identified in
Technical Safety Requirements (TSRs) for the Hazard Category 1, 2, and 3 nuclear facilities
including design features, safety systems, specific administrative controls and associated major
input assumptions for the safety basis that are contained in the TSRs'. The scope of this guide
includes initial verification of safety basis controls for new Documented Safety Analyses (DSAs)
and DSA revisions (both major and minor) as well as periodic review of the continued effective
implementation of safety basis controls.

This guide is focused on IVRs performed by contractors responsible for the operation of DOE
Hazard Category 1, 2, and 3 nuclear facilities, but also provides guidance for DOE oversight and
performance of [VRs.

' The scope of the IVR may be expanded to include important assumptions that are not captured in the TSRs.
However, the value of the IVR is enhanced if all important assumptions have been captured in the TSRs as
recommended in the TSR guide (DOE G 423.1-1).



The guide is limited to independent verification of the implementation of TSR hazard controls.
It does not address the review of the safety basis documentation that identified the TSR hazard
controls in the first place or their incorporation into TSRs as required by 10 CFR 830.207 and
DOE Guide (G) 421.1-2, Implementation Guide For Use in Developing Documented Safety
Analyses To Meet Subpart B Of 10 CFR 830 or DOE G 423.1-1, Implementation Guide For Use
In Developing Technical Safety Requirements. If issues concerning the safety basis or TSRs
become evident during the verification process, they should be handled via the facility’s existing
issue management processes for resolving such matters.

3.0 INDEPENDENT VERIFICATION OF THE IMPLEMENTATION OF TSR
HAZARD CONTROLS

3.1 Timing of IVRs

3.1.1 Initial IVRs

The initial contractor IVR should follow the initial implementation effort of the new safety basis
and should be completed prior to the contractor declaring readiness to commence formal
operation under the new safety basis controls.” The DOE IVR (if performed) may be stand-
alone, done as part of its readiness review or as part of its line line-management oversight of the
contractor readiness process. Prior to start of the IVR contractor management should ensure that
the safety basis has been fully implemented. The following are attributes of a fully implemented
safety basis.

o Safety basis controls have been incorporated into implementing procedures and work control
documents.

e Implementing procedures are executable as written.

o Operators and facility personnel are trained on the new controls.

o Required surveillance activities and inspections are complete.

¢ Physical changes associated with the safety basis change had been made and tested under a
rigorous startup test process to verify operability in accordance with the design basis.

¢ Configuration item lists have been updated to reflect safety basis changes.
o Labeling of components identified in updated safety systems has been completed.

e Nuclear Criticality Safety Determinations and Nuclear Criticality Safety Evaluations (if any)
have been evaluated for consistency with the new safety basis.

¢ Inventory control procedures have been evaluated for consistency with the new safety basis.
* Process instruments, tools, measuring and test equipment have been calibrated and tested.
¢ Training documentation.

Contractors often utilize a safety basis flow down matrix to support ensuring proper
implementation of the safety basis controls.

2 If the IVR is conducted prior to startup or restart of a Hazard Category 1, 2, or 3 nuclear facility that falls under
DOE Order 425.1, the contractor and DOE can take credit for the results of successful IVRs, and thus need not
perform a full evaluation of the applicable DOE O 425.1 core requirement.



3.1.2 Ongoing IVRs to Re-verify Safety Basis Control Implementation

The re-verification of safety basis controls is an important tool for contractors to assure that they
continue to operate the facility in accordance with the safety basis. Many of the controls will
have surveillance requirements that periodically ensure they are operable to perform as
documented in the safety basis. Others may not have surveillances. The contractor and DOE site
office should determine the frequency of re-verification based upon the type of control and the
susceptibility of the control to degradation (e.g., via physical or human mechanisms). This
includes degradation of training or procedures (for example as a result of multiple individual
changes whose individual bases may have been well-analyzed but whose cumulative impacts
may have resulted in some degradation of safety basis implementation).

It is recommended that safety basis controls be re-verified on a frequency that provides a
sufficient basis to draw a meaningful conclusion regarding the status of safety basis controls
implementation.

An independent verification of safety controls related to safety-class structures, systems, or
components should occur at least once every three years. An independent verification of safety
controls for safety significant systems, structures or components should occur at least once every
five years.

An independent verification of the effectiveness of safety management programs defined in
documented safety analyses for Hazard Category 2 and 3 nuclear facilities should occur at least
once every five years. Where a site-wide safety management program covers a number of
facilities, it is sufficient to sample the implementation in a subset of the facilities, provided that
at least one safety management program is assessed over a given five-year period.

These periodicities are generic guidelines. The periodicity of independent verification of all
safety controls should be evaluated and adjusted accordingly. It is recommended that the
periodicity of independent verification of safety basis controls should not exceed five years to
ensure their effective implementation. .

Re-verification of a facility safety’s basis controls can be approached in many forms: from a full
review conducted by a team that re-verifies all the facility’s safety basis controls in one focused
review to a phased re-verification review process (e.g., one fourth of the controls being reviewed
each year) that insures all a facility’s safety basis controls are re-verified over a period of time.

The benefit of the periodic team review is that it ensures all safety basis controls will be
reviewed in an integrated fashion. The downside of a periodic review is that it is manpower and
cost intensive. A phased IVR re-verification process, depending on how it is structured, might
not be as effective in identifying cross-cutting safety basis control issues; however, it can be
easily integrated into the facility’s existing contractor and DOE oversight processes and may be
more cost effective.

DOE may also choose to perform periodic re-verification of safety basis controls. This can be
performed as part of DOE’s normal 6versight efforts (normal oversight efforts (e.g., reviews
conducted by the Safety System Oversight staff, Facility Representatives, or through DOE
shadowing of contractor IVR activities) and may not be as formal or detailed as the contractor re-
verification. This should be determined as part of the DOE site’s integrated oversight planning.
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3.2  Scope of Independent Verification for Safety Basis Changes

The breadth of the IVR should encompass the entire safety basis change, i.e., safety basis control
that has been changed should be verified to have been implemented. However, the depth/level of
detail and degree of formality of the review can be graded. The following are broad categories
of safety basis modifications that can be used to support determining the depth/level of detail and
degree of formality of the initial IVR.

e Major Changes — Multiple changes, physical alterations of credited components, changes in
methods used to demonstrate operability of TSR hazard controls. Major changes could
potentially affect the ability to comply with the safety basis.

e Moderate Changes — Safety basis changes that may be judged to warrant independent
review prior to their use when they are more complex than editorial changes or involve
changes in multiple acceptance criteria for safety class or safety significant items.

e Minor Changes — Editorial changes, or a single change to acceptance criteria for safety class
or safety significant items.

For major changes, the IVR should utilize more formal tools such as a review plan, criteria and
review approach documents (CRADs). For moderate changes review plans and CRADs may not
be needed (i.e., a simple checklist may suffice) or they may be graded in the depth of the review.
For minor changes an IVR plan is likely not needed and a simple checklist (see Appendix A)
would suffice.

The scope of a DOE IVR, if performed, can be determined based upon these same factors as well
as considering past performance/effectiveness of contractor IVRs.

3.3 IVR Planning

As discussed previously, for major or in some cases moderate changes in the safety basis formal
IVR plan should be developed. A formal IVR plan is also useful for performing re-verification
of safety basis controls. The following are useful elements to include in an IVR plan:

¢ Scope of the independent verification including clear identification of the breadth and depth
of review based on a grading of the changes.

o Staffing.

e Methods for performing the independent verification (i.e., checklist, CRADs, etc).

e Schedule.

o Documentation of the Results of the independent verification.

IVR plans should be approved by the responsible manager(s) (e.g., quality assurance, safety
basis and/or facility manager for the contractor). Appendix B provides an example outline of a
plan.

The contractor IVR plan can be consistent with normal site practices for development review
plans and be an element of an overall contractor assurance system. Similarly, if used, the DOE



plans should be consistent with contractor assessment plans and can be part of the line integrated
assessment program.

If a phased approached is utilized for performing re-verification, it can be beneficial to develop a
plan that covers the complete re-verification and which specifies items to be validated, the
method of validation, and schedule for each phase of the review.

3.4  Independent Verification Team Lead and Support Staff

The Independent Verification Team Lead should be an individual that has not been involved in
the implementation of the safety basis documents being reviewed. Team Leader experience in
the conduct of readiness reviews is desired in a manner similar to that determined for leaders of
readiness reviews under DOE Order 425.1.

Independent verification support staff that performs the physical verification of the safety basis
control implementation should be experienced in the technical area being reviewed. For
example, if the control is an instrumentation and control system, the qualification in this subject
matter is desired. Members should not review work that they were involved in approving,
reviewing, or implementing. The size and make up of the contractor team will depend upon the
scope and depth/level of detail of the review.

The DOE IVR team make up should be determined based on a graded approach that considers
the scope and complexity of the safety basis changes. Good candidates for the DOE team
include personnel with Team Leader experience and operational readiness review experience,
Facility Representatives (FRs), Safety System Oversight (SSO) engineers, senior operations and
maintenance personnel; from other similar facilities and other subject matter experts.

3.5 Method for Performing Independent Verification of Safety Controls

The method for verifying the control will vary depending on the type of the control. The
following sections provide guidance for performing in depth independent verification of the
various safety basis controls.

3.5.1 Design Features and Safety Systems

Independent verification of design features and safety systems should include a review of
documentation of the design and installation of the design feature/safety system and a walk down
of the design feature/safety system utilizing design documents (e.g., design drawings). The walk
down would verify that certain design features/safety systems (e.g. seismic constraints and fire
barriers) are in place, and for safety-class and safety-significant items that appropriate level of
quality assurance guided procurement, construction and testing. Particular attention should be
paid to any installed Temporary Modification. Independent verification of safety systems may
also include a review of start up testing to ensure that key system functions were properly tested.
The extent (breadth and depth) of the review should be predicated on the complexity of the
design feature and/or safety system and its importance.



