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FOREWORD

This Department of Energy (DOE) Implementation Guide is approved by the Office of Nuclear
and Facility Safety Policy and is available for use by all DOE components and contractors.

Beneficial comments (recommendations, additions, deletions, and any pertinent data) that may
improve this document should be sent to—

Richard Stark
EH-53/270/GTN

U.S. Department of Energy
Washington, D.C. 20585
Phone (301) 903-4407
Facsimile (301) 903-6172

DOE Guides are part of the DOE directives system and are issued to provide supplemental
information regarding the Department’ s requirements as contained.in rules, Orders, Notices, and
regulatory standards. Guides also provide acceptable methods for implementing these
requirements.

This Guide may be used by all contractors forDOE 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 appliesto a contractor for NNSA as well.

This Guide was developed in support of Title 10 Code of Federal Regulations (CFR) Part 830,
“Nuclear Safety Management.”. It provides guidance for the requirements defined in 10 CFR
830.203, “Unreviewed Safety Question Process.”

In an effort to further improve the implementation of Subpart B of 10 CFR 830, “ Safety Basis
Requirements,” DOE is updating three Standards:

. DOE-STD-1104-96, Review and Approval of Nonreactor Nuclear Facility Safety
Analysis Reports,

. DOE-STD-3009-94, Change Notice No. 1, Preparation Guide for U.S. DOE Nonreactor
Nuclear Facility Safety Analysis Reports; and

. DOE-STD-3011-94, Guidance for Preparation of DOE 5480.22 (TSR) and DOE 5480.23
(SAR) Implementation Plans.

The successors to these documents should be consulted and used as soon as they become
available.

This Guide imposes no requirements.
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1 INTRODUCTION

This Guide provides information to assist in the implementation and interpretation of Title 10
Code of Federal Regulations (CFR) Part 830.203, “Unreviewed Safety Question Process,” of the
Nuclear Safety Management Rules for applicable nuclear facilities owned or operated by the
Department of Energy (DOE), including the National Nuclear Security Administration (NNSA).

Section 830.203, “Unreviewed Safety Question Process,” allows contractors to make physical
and procedural changes and to conduct tests and experiments without prior DOE approval if the
proposed change can be accommodated within the existing safety basis. The contractor must
carefully evaluate any proposed change to ensure that it will not explicitly or implicitly affect the
safety basis of the facility. The unreviewed safety question (USQ) process isprimarily applicable
to the documented safety analysis (DSA). Although the rule references only the DSA, the DSA
must include conditions of approval in safety evaluation reports and facility-specific
commitments made in compliance with DOE rules, Orders, or Policies. Because application of
the USQ process depends on facility-specific information, results of aldSQ determination in one
facility generally cannot be extrapolated to other facilities. DOE approval of the procedure to
implement the USQ processis required by 10 CFR-830.203.

Section 830.203 is expected to be implemented using contractor procedures that ensure that
proposed changes to physical characteristics or operating procedures are adequately evaluated
relative to the approved safety basis and that those proposed changes determined to involve
USQs are brought to the attention of DOE for review and approval before changes are made. A
proposed change or test involves a USQ if—

. the probability or consequences of an accident or malfunction of equipment important to
safety could be increased,

. the possibility of a different type of accident than previously evaluated in the DSA could
be introduced, or

. margins of safety could be reduced.

For the purposes of this Guide, equipment important to safety should be understood to include
any equipment whose function can affect safety either directly or indirectly. Thisincludes safety
class and safety significant structures, systems, and components (SSCs), and other systems that
perform an important defense-in-depth function, equipment relied on for safe shutdown, and in
some cases, process equipment. These considerations apply to both workers and the public. In
the case of workers, these considerations apply to al workers, those in immediate proximity to
the hazard as well as collocated workers. In addition to proposed changes, 10 CFR 830.203(g) of
the USQ rule requires notification of DOE and USQ determinations when a potential inadequacy
in the safety analysisisidentified. In thiscase, situations of concern are those wherein it is found
that the current safety analysis may not be bounding or the current safety basis may be otherwise
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inadequate. This could be because of an error in the current safety analysis or because the facility
configuration is not what was analyzed.

The existence of a USQ does not mean that the facility or operation isunsafe. The purpose of the
USQ processisto aert DOE of events, conditions, or actions that affect the DOE-approved
safety basis of the facility or operation and ensure appropriate DOE line management action. If a
changeis proposed or a condition is discovered that could increase the risk of operating afacility
beyond that established in the current safety basis, DOE line management, including, where
applicable, the NNSA, must review and determine the acceptability of that risk through the
process of approving arevised safety basis that would be developed and submitted by the
contractor.

2. APPLICATION

Section 830.203 appliesto all Category 1, 2 and 3 nuclear facilities. All changesto a nuclear
facility, whether temporary or permanent, require application of the USQ process unless a
decision to request DOE approval already has been made. Some changes may be such that they
can be screened out from a detailed USQ determination.

The applicability of Section 830.203 isbroad. Nonsafety-related systems are not excluded by the
scope of Section 830.203 if they could affect the proper-Operation of equipment important to
safety that isrelied on in the safety basis! For example, losses of certain nonsafety-related
systems may represent critical operational eccurrences identified asinitiators in the accident
analysis. Therefore, changes to nonsafety-related systems must be evaluated and may be
determined to involve aUSQ.

Physical interactions may also fall.under the purview of Section 830.203. For example, the
installation of a nonseismically supported piece of equipment above a seismically qualified
component designed to perform a safety function explicitly or implicitly assumed in the existing
safety analyses may constitute a USQ and must be evaluated.

The following sections discuss the types of changes, tests, and experiments, as well as potential
inadequacies that the USQ process needs to address to comply with Section 830.203.

21  Temporary or Permanent Changesin the Facility

Section 830.203 requires USQ determinations for changes to a nuclear facility that alter an SSC's
design, function, or method of performance as described in the existing safety analyses by text,
drawing, or other information relied on as the safety basis. The safety analyses include
descriptions of many SSCs, but a nuclear facility also contains many SSCs not explicitly
described in the safety analyses. These can be components, subcomponents of larger
components, or even entire systems.

Changes to SSCsthat are not explicitly discussed in the safety analyses should not be excluded
from the USQ process, since changes to these SSCs may have the potential for atering the
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function of an SSC explicitly described in the safety analysis. The recommended approach for
deciding whether a modification involves a change to the nuclear facility, as described in the
safety analyses, isto consider the effect of the change on the SSC of which the SSC being
modified may be a part or which the SSC being modified may support. If the change atersthe
design, function, or method of performing the function of the SSC, as described in the safety
analyses, a USQ determination is required. Also, a change to an SSC that does not involve
equipment important to safety could initiate an accident or affect the course of an accident, so
virtually no change can be ignored.

It isimportant to distinguish between changes and routine maintenance activities. Routine

mai ntenance activities—except those that are not enveloped by current analyses or that might
violate atechnical safety requirement (TSR)—do not require review.under Section 830.203. A
TSR limitation on maintenance activities might require limiting the number of systems or
components that can be taken out of service at one time or alowable outage times. Examples of
routine maintenance activities include calibration, refurbishment, replacement with an equivalent
component, and housekeeping. However, some maintenance activitiesmay constitute changes,
such as plant heat exchanger tube plugging where limits are not specified.

The TSR should specify allowable outage times; permissible mode conditions, and permitted
reduction in redundancy for systems or componentsremoved from service for maintenance. A
USQ determination, therefore, need not beperformed for these activities. However, for systems
or components that are included in safety analysesfor the nuclear facility, and for which allowed
outage times are not included in the TSRS, a USQ determination should be completed.

Understanding the term “change” asitapplies to modes of operation or facility processesis aso
important. For example, when afagility is designed to accommodate several nuclear processes
but must modify equipment lineup.to accommodate another process, the change does not
constitute a change under Section 830.203 if it is performed in accordance with approved
procedures and was considered within the safety basis of the facility.

Temporary changesto.the nuclear facility should be evaluated to determine whether a USQ
exists. Examples of temporary modifications include jumpers and lifted leads, temporary lead
shielding on pipes and equipment, temporary blocks and bypasses, temporary supports, and
eguipment used on atemporary basis.

The conservative approach is to provide awritten USQ determination for any change to the
nuclear facility, whether discussed in existing safety analyses or not. However, it is possible that
some changes can be justified as not requiring evaluations under Section 830.203, aslong as
screening criteria are developed that will ensure that no indirect or secondary effects will result
from the change. In this case, the screening criteria are relied on to ensure that the change does
not introduce a USQ.

The actual modification implementation process (for example, work authorization system) used
in the field should be reviewed for possible development of USQs. Changing plant configurations
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while work isin progress may involve a USQ relating to facility operations, independent of the
safety of the specific work on amodification. For example, if the work involves interrupting a
water supply that afire protection system (that is not covered by a TSR requirement) depends on,
that interruption should be examined through the USQ process. The work authorization system
should include a step to consider these types of possibilities.

22  Temporary or Permanent Changesin the Procedures

A USQ determination may have to be prepared for changes to procedures that are identified in
the facility DSA. However, as discussed in section 3.2, regarding USQ screening, some
procedure changes may not require a USQ determination.

The identification of procedures may be explicit or implicit in the facility DSA. If the procedure
isimplied directly by the nature of atopic in the safety basis (including the operational safety
requirements or TSRS), that change should be considered to-be to aprocedure described in the
DSA, so that a USQ determination is done when appropriate. ‘Such implicitly described
procedures include (1) the procedures that implement a saf ety management program described in
the safety basis and (2) operating, testing, surveillance, and maintenance procedures for safety
equipment when that equipment isidentified in the DSA. If the characteristics of the safety
management program described in the safety basis remain.correct, complete, and valid, the result
of the USQ determination would be expected to be negative, signifying that DOE approval is not
required.

Procedures are not limited to those items specifically identified as procedure types (for example,
operating, chemistry, system, test, surveillance, and emergency plan) but could include anything
described in the documented safety analyses that defines or describes activities or controls over
the conduct of work. Changestothese activities or controls qualify as changes to procedures as
described in the documented safety analyses, and therefore must be evaluated as a potential USQ.

Changes to procedures include both revising an existing procedure and creating a new procedure.
For the case of a new procedure, which could not be described already, the question becomes, if
the DSA wereto be prepared (or updated) after the new procedure had been approved, is the new
procedure of atype that would be identified in the DSA. If so, aUSQ determination should be
prepared for the new procedure.

23  Testsor Experiments Not Described in the Existing DSAs

Written USQ determinations are required for tests or experiments not described in the existing
safety analyses. Theintent of Section 830.203 isto require USQ determinations of tests and
experiments that might affect safe operations but are not described in the existing safety analyses.
Tests and experiments should be broadly interpreted to include new activities or operations. By
definition, these are activities that could degrade the margins of safety during normal operations
or anticipated transients or degrade the ability of SSCsto prevent accidents or mitigate accident
conditions. New configurations that require a criticality safety evaluation should be considered
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asatest or experiment. A USQ determination should be performed to ascertain whether a DOE
review and approval of the new configuration isrequired. For preoperational tests, surveillance
tests, functional tests, and startup tests that are performed regularly, USQ determinations are not
required every time atest is performed. However, one-of-a-kind tests used to measure the
effectiveness of new techniques or a new system configuration that might affect safety SSCswill
require evaluation before they can be conducted. Postmodification testing should be considered
and included in the USQ determination for the modification.

24  Discovery of Potential Inadequaciesin the Existing Safety Analyses

Written USQ determinations are required when a contractor identifies a potential inadequacy of
the safety analyses that support the DOE-approved safety basis, which indicates the safety
analysisis not bounding or may be otherwise inadequate. The intentis to ensure that the
operations are conducted in a safe manner that is consistent with the safety basis.

Because an inadequacy in the safety analyses has the potential to call into question information
relied on for authorization of operations, DOE requiresthe contractor to—

. take appropriate action to place or maintain thefacility in a safe condition;

. expeditiously notify DOE when the'informationds discovered;

. perform a USQ determination.and submit the results promptly; and

. complete an evaluation of the safety of the situation and submit it to DOE before
removing any operational restrictions implemented to compensate for the analytical
discrepancy.

Bullet item 3, above, means that the USQ determination should be prepared promptly and the
results submitted promptly. Thisis aso intended to mean that the time frame after initial
notification of DOE until submittal of the USQ determination results should be on the order of
hours or days, not weeks or months. If aUSQ is determined to be present, the evaluation of the
safety of the situation will require not only DOE’ s review but also its approval of resulting
changes before any operational restrictions are removed.

Thefacility DSA, as part of the safety basis, is important to safety for a number of reasons.
Among these, the DSA defines the safety risks that DOE has accepted when authorizing
operation of the facility. Because of this feature, that analysisis the baseline reference for the
USQ process. If that reference were to be inadequate, the USQ process would be compromised.
Therefore, the USQ process includes special actionsto be taken if it appears that the safety
analyses might be inadequate.

The DSA may be inadequate for any number of reasons. In generdl, it is possible for a
potentially inadequate analysis to arise from three entry conditions: (1) a discrepant as-found
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condition, (2) an operational event or incident, or (3) new information, including discovery or an
error, sometimes from an external source. The main consideration isthat the analysis does not
match the current physical configuration of the facility, or the analysisis inappropriate or
contains errors. The analysis might not match the facility configuration because of a discrepant
as-found condition. Analytical errors might involve using incorrect input values, using invalid
assumptions, using an improper model, or calculational errors. The USQ process starts when the
facility management has information that gives reason to believe that there is the potential that
the facility DSA might be inadequate.

The USQ process does not apply to the process of upgrading DSAs in response to new
reguirements or to the use of new or different analytical tools during the upgrade process.
However, the USQ process does apply when there is reason to believe that the current safety
basis might be in error or otherwise inadequate, as discussed in the preceding paragraph.

3. IMPLEMENTATION GUIDANCE

The USQ review process should be integrated into.all technical aspects of the contractor
organization responsible for design, engineering; maintenance; i nspection, operations, and
assessment of the nuclear facility or activity. Individuals involved in these aspects of the
organization should be familiar with the requirements of Section 830.203 and should be able to
identify activities that might need to enter the USQ process, while carrying out their normal
responsibilities.

Each facility should identify the methods by which facility changes can be made (for example,
whether changes are made under madification processes, nonconformance processes, or
maintenance processes). After these methods have been identified, each facility must determine
what constitutes an acceptablemeans to make a change; that is, the contractor must clearly
control the facility €hange process and must perform and document changes in accordance with
approved procedures. Performing a modification under the guise of maintenance is not
acceptable because the proper control processes to analyze the proposed change and document its
outcome would probably be absent. It is necessary to identify all means for performing a change
because each one provides adirect input into the USQ process and must be integrated
accordingly.

The USQ process isintended to be implemented along with a change control process that
includes generalized steps for (1) identifying and describing the temporary or permanent change,
(2) technical reviews of the change, (3) management review and approval of the change,

(4) implementation of the change, and (5) documenting the change. As part of the technical
reviews of a change, the contractor should perform the appropriate type of safety analysisto
ascertain whether the change isindeed safe. Thisis accomplished separately from the USQ
process. The USQ processis used subsequently to determine if final approval of the change by
the contractor is sufficient or if DOE approva must be obtained.
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Contractors should devel op procedures that provide detailed guidance for the performance of the
USQ process, including any screening and the USQ determinations. The procedures should—

. define the purpose of the procedure;
. set forth the procedure’ s applicability;

. provide definitions of appropriate terms, include screening criteria, as appropriate, and
the basis for their application;

. include detailed guidance on what must be considered and evaluated when performing or
reviewing a USQ determination;

. define the qualifications needed and responsibilities of personnel. performing and
reviewing USQ determinations; and

include documentation requirements for each USQ determination.

DOE relies on the contractor’ s implementation of the USQ process to preserve the integrity of
the safety basis while allowing flexibility in operations. The contractor responsible for a DOE
Hazard Category 1, 2 or 3 nuclear facility must submit the procedure that defines its USQ
process to DOE for approval.

3.1 Integrated USQ Process

The USQ process should beintegrated into the facility’ s change control processes. The change
processes should ensure that the USQ processis integrated into existing procedures or that new
procedures are devel oped, as necessary and that the need for completion of a USQ determination
is not overlooked.

Each facility should develop its own change flow process for both temporary and permanent
changes to SSCs and documents. This process and its integration should be described by a
governing policy, procedure, flowchart, or other description. The purpose of the governing
document isto define clear relationships between the USQ process and other change control
procedures, including design change procedures, configuration control programs, temporary
change procedures, and procedures governing the preparation, review, and approval of
procedures. Its purpose is to describe how the USQ processes required by Section 830.203 are
integrated into the facility's processes and not to implement the details of the rule itself.

The facility USQ procedures should provide that the USQ documents (that is, any screening and
the USQ determination) are prepared by one individual and then reviewed technically by a
second person. That person should be independent in the sense that he/she has not been involved
in the preparation of the USQ documents. That person does not need to be organizationally
independent.
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The facility USQ procedure should provide also that facility line management takes approval
action on the USQ documents. This ensures that line management isinformed of the results of
the USQ process and can take whatever followup actions are appropriate, such as submitting the
change to DOE for safety review and approval or canceling the proposed change. The use of a
facility operating review committee to review the USQ documents and provide advice to facility
line management may be beneficial, but review by such a committee should not be used in lieu of
the line management approval action. Care should be used to avoid excessive levels of approval.
Typically, one approval is sufficient, with a second corporate-level approval for positive USQ
determinations.

3.2  Screening

The purpose of USQ screening isto ascertain if it is necessary to expend the valuable time and
resources necessary to perform a USQ determination, or if there'is reasonable technical
justification for not performing a USQ determination. DOE@ncourages the use of screening to
[imit the number of matters for which USQ determinations must be performed, provided the
reasons for exclusion are documented and well supported. When properly defined and
implemented, the screening criteria should assist inreducing the efforts expended for matters of
minor significance and should focus efforts more on the moreimportant matters for which
Section 830.203 isintended. When an item is screened out.from further consideration, the
rationale for the screening should be documented and retained with records of USQ actions.

Candidate items for screening include situations wherein the USQ process may not be applicable:
. changes to arequirement in the TSRs, or the addition of anew TSR requirement;

. changes that management has already decided will be submitted to DOE for safety review
and approval (including TSR changes, above);

. theinstallation of anitem that is an exact replacement (that is, same manufacturer, same
model number; €etc.);

. theinstallation of an item that is on the facility “ Approved Equivalent Parts’ list, for
which afacility engineer has evaluated and concluded that the replacement item meets all
the requirements pertinent to the specific application at the facility, including the service
conditions;

. changes for which common commercial practices would suffice, and aformal nuclear-
grade change control processis not warranted (for example, changing fixtures for
fluorescent lighting in a control room of the facility); and

. changes to documents that are purely editorial and make no technical change.
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In some situations, the screening might determine that the matter does not require any further
USQ consideration. In other situations, the screening may determine that the matter should
proceed directly to a USQ determination. The case of a potentially inadequate safety analysisis
an example of this situation. In other situations, the screening might determine that the matter
must be submitted to DOE and therefore the performance of a USQ determination is not
necessary. A changeto arequirement in the facility TSRsis an example of this situation.

Screening criteriaare to be applied to those items that, by broad definition, might enter into the
Section 830.203 process but for which a detailed evaluation (USQ determination) is not
necessary. For example, an operational procedure that is described in the DSA may be changed
to correct atypographical error or include an additional reference to an equipment list. Such a
change is not of any safety significance and clearly does not involve aUSQ. If the contractor
applied a screening procedure that asks: “Isthe change purely editorial and without any technical
change?’ (that is, a spelling or typographical correction, grammeéatical change, clarification, or
additional note or reference), the reviewer could document the change and thus avoid the need to
answer the detailed questions of the USQ determination.

Another manner in which screening criteria may beapplied is through categorical exclusions (for
example, different procedure types). For the purpose of illustration, maintenance procedures may
be considered. A basic premise of performing maintenance is that the plant will be restored to
the exact same condition it wasin prior tomaintenance. That is, the functional capability will
continue to meet or exceed those performance requirements set forth in the safety basis. A
change to a maintenance procedure would therefore not be governed under Section 830.203.
However, whenever screening criteria are applied in this manner, a submittal to DOE should be
made, including an evaluation of why ‘acategorical exclusion (for example, of maintenance
procedures) from the Section 830.203 process is acceptable. Such categorical exclusions are
regarded as part of the contractor’s USQ procedure, requiring DOE approval.

Another screening consideration is the possibility that the matter being considered is fully
covered by a previous USQ determination, even when location differences are considered.

When considering the resolution of a nonconformance situation, it should be recognized that any
disposition that involves a corrective action that does not fully meet all the existing requirements
would constitute a design change. Thiswould include a“use-as-is’ disposition; it would not
include an exact “restoration modification” wherein the disposition of the nonconformanceis
simply to replace the item with an item that meets all the requirements.

3.3  Unreviewed Safety Question Deter minations

Contractors are expected to provide detailed guidance and instructions in the form of a procedure
on how to perform aUSQ determination. Specific guidance on how to conduct aUSQ
determination is contained in Appendix A. Concepts used to develop this process are contained
throughout this Guide. A USQ determination is that record required by Section 830.203 to
document the review of a*“change’ or a situation where there is reason to believe that the
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facility’ s existing safety analysis may bein error or otherwise inadequate. It records the scope of
the determination and an explanation of the technical basis for the conclusions reached.

For the purpose of USQ procedures and performing USQ determinations, the three USQ criteria
should be broken down into their constituent seven questions:

@D Could the proposed change increase the probability of an accident previously evaluated in
the facility’ s existing safety analyses?

2 Could the proposed change increase the consequences (to workers or the public) of an
accident previously evaluated in the facility’ s existing safety analyses?

(©)) Could the proposed change increase the probability of a malfunction of equipment
important to safety previously described in the facility’ sexisting safety analyses?

4 Could the proposed change increase the consequences of a malfunction of equipment
important to safety described in the facility’ s existing saf ety analyses?

5) Could the proposed change create the possibility of anaccident of a different type than
any previously evaluated in the facility’ sexisting safety analyses?

(6) Could the proposed change create the possibility of a malfunction of equipment important
to safety of adifferent type than any previously evaluated in the facility’ s existing safety
analyses?

@) Does the proposed change reduce the margin of safety?

The term “ safety analyses’ in these questions refers to those potential events and their controls
considered in the hazard analysisin the DSA. These include not only the explicit description of
the analysesin the DSA but also any analyses performed to support the summary descriptions of
the analysesin the DSA. When a potential event is discovered that is not treated in the DSA, it
should be considered as a possible new event (see question 5) or as an indicator of a potentially
inadequate safety analysis issue.

For the purposes of this Guide, equipment important to safety should be understood to include
any equipment whose function can affect safety either directly or indirectly. Thisincludes safety
class and safety significant SSCs, and other systems that perform an important defense-in-depth
safety function, equipment relied on for safe shutdown, and, in Some cases, process equi pment.

In the case of a potentially inadequate safety analysis, the fact that there is reason to believe the
safety analysis may be inadequate makesit aUSQ. When the potentially inadequate saf ety
analysis arisesfrom adiscrepant as-found condition, the seven listed questions can beused in a
backward-looking manner. That is, the current physical configuration can be looked at as if it
were a proposed modification. If the USQ determination is found to be negative, the contractor
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could have approved the discrepant condition without DOE involvement. Thiswould resolve the
discrepancy and provide justification for the current configuration.

The contractor’ s USQ procedures should require that a defensible explanation be documented for
the answers to each of the USQ criteria. The explanation should provide a good technical basis,
based on sound engineering judgment, for each of the answers. It isinappropriate to set a
numerical margin for increases in the probability or consequences within which a positive USQ
determination would not be triggered. Such margins lend themselves to excessive effortsin
calculations when accident parameters are highly uncertain, and the possibility that the results
might be a function of the cal culation methods used, rather than of safety differences. Itisthe
direction that the change has on probability or consequences that isimportant, not the magnitude
that isimportant. For example, if the wall thickness of a pressure vessel i1sgoing to be increased,
or the reaction time of arelay in asafety system is shortened, it is likely the change isin the
direction of increased safety. If the changes are in the oppositedirection, safety islikely to be
decreased. However, potential increases should be clearly discernible, at least on a qualitative
basis. In the examples described, one might look at the pressure vessel'codes and standards or
the required response times for the relay action relative to the safety function and assess whether
there would still be acomfortable margin of safety.<If so, a casecould probably be argued that
there would be no discernible increase in probability of.an aceident. When considering these
issuesin the context of bounding accidents, it isimportant.to recognize that the bounding
accidents for workers may be (and probably are, especially for immediately involved workers)
different than bounding accidents for the public.

If, as aresult of a proposed change, additional“protective measures (either administrative or
hardware-related) are warranted during-apostul ated accident situation to ensure adequate
protection of the public or to provide worker safety, the USQ determination should conclude that
the USQ determination is positive, on the basis that the change will result in either an increasein
probability or an increase in consequences of an accident. Additional protective measures that
are provided to reduce exposures, such asthose related to ALARA (aslow as reasonably
achievable) levels, and not related to potential accidents, are not included. DOE wantsto be
involved for severa reasons. First, to verify that the degree of protection is adequate. Second, to
ensure that the safety basis is properly revised to include the additional protective measures.
Third, to verify that any hardware involved is properly classified (for example, as a safety class
or safety significant SSC) and hence will receive appropriate surveillance and maintenance.

When evaluating for “increases in consequences’ of an accident, if the previously bounding case
for that family of accidents remains the bounding case, then generally thereis no increasein the
consequences within the USQ process. In thisregard, it isimportant that the family of accidents
be related, in addition to being of the same type (for example, fires), but also utilizes the same set
of preventative and mitigative measures. Whilethisis appropriate for public safety, adequate
protection of workers requires further evaluation. Each change must be evaluated for increases
in the consequences to workers. Further, when considering a new scenario within afamily of
accidents, it isimportant to assess whether the criterion of discernibly increasing the probability
of an accident type may be triggered.
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The bases of hazard control documents (TSRs or other formats) should identify any relevant
margins of safety. However, all safety basis documents should be reviewed to identify any
relevant margins of safety. See Appendix A.1, subitem 7 for adiscussion of margin of safety.

Specific responsibilities of those performing or reviewing USQ determinations should be clearly
defined. Documentation requirements should also be discussed in the implementing procedures.
They should identify the level of detail necessary to document performance of the USQ
determination and conclusions reached and include alist of references relied on to reach this
conclusion as well as guidance for the retention of records.

34 Documentation and Retention

The contractor must retain records of USQ actions taken pursuant to Section 830.203 for at |east
the full operational lifetime of the facility, until the facility is turned over to the decommissioning
and decontamination phase. If thereisachange in the contractor operating the facility, the
outgoing contractor must turn over all USQ records to the incoming contractor. At the end of
thislife cycle phase, the contractor should consider retaining the USQ records for the next phase
of the facility life cycle.

The contractor must keep the facility DSA current by updating it annually. All changes at the
facility should be reflected in these updates at an appropriate level of detail, including those that
were authorized through the USQ process. Previoudly it was specified that updates to safety
analysis reports (DSAs) should include all changesimplemented 6 months or more before the
submittal of the annual update. This hasbeen‘changed to a commensurate schedule, to allow
flexibility. 1t may be practical to includemore current changes than prior to 6 months before
submittal of the update. However, at |east those implemented 6 months or more before the
submittal of the annual update should be included.

All contractors responsible for a nuclear facility are required to submit to DOE an annual
summary description of all USQ determinations performed. Itemsthat were screened out and a
USQ determination was net necessary do not need to be included in the annual summary
(although they are still required to be retained in the records of USQ actions). This report should
be submitted on a schedule commensurate with annual update of the DSA.

3.5 Training and Qualifications

Implementing procedures should establish the personnel training and qualifications needed to
perform the USQ process. These include required educational background, years and/or types of
work experience, knowledge of the facility, understanding of DOE requirements related to the
facility safety basis (including the USQ process), and familiarity with the facility-specific safety
basis.
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All personnel responsible for preparing, reviewing, or approving USQ documents should receive
training on the application of Section 830.203, including any facility-specific procedures. The
recommended interval for retraining is every 2 years.

The contractor should maintain alist of those personnel who are currently qualified to perform
the USQ process.
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UNREVIEWED SAFETY QUESTION DETERMINATION

A.l  USQ PROCESS

The unreviewed safety question (USQ) determination is not a substitute for a safety analysis; it
merely serves as a benchmark for whether the safety basisis being preserved. A safety analysis
may show that a proposed change is safe, yet the USQ determination may find that the change
creates aUSQ and therefore requires Department of Energy (DOE) approval prior to
implementation. Contractor procedures should clearly establish the differences between the
concepts supporting safety analyses for the documented safety analysis (DSA) and those used for
a USQ determination.

Once it has been determined that a USQ determination is required, it can be approached by
providing an answer to each of the seven questions identified using the USQ determination
process. If any of these questionsis answered “yes,” the change'is considered aUSQ. An
appropriate justification for each answer should be recorded. The examples given in the
following subsections are provided to help the reviewer identify potential USQs. They are not
meant to be examples of USQs. That determination requiresconsideration of the DSA for the
nuclear facility or other DOE-approved documentation that provides the safety basis for
operations or other activities and the specific details of the activity.

1 Could the proposed changeincrease the probability of an accident previously
evaluated in thefacility’s existing safety analyses?

To understand how the probability of an accident occurring could be increased, it is
important to understand:how the term “accident” is applied: the term “accident” refersto
the anticipated operational transients and postul ated accidents considered in the DSA.

In answering this question, the first step isto determine the accidents, which have been
evaluated in the previously approved safety basis, that may be affected by the proposed
change. By focusing on theinitiators of the previously evaluated accidents, a
determination is made as to whether there is an increased likelihood that a given accident
would occur. The following questions may provide a useful approach in making this
determination.

@ Will the proposed change meet the design, material, and construction standards
applicable to the structures, systems, and components (SSCs) being modified? If
the answer is“yes,” this aspect of the proposed change isjudged not to increase
the likelihood of the occurrence of an accident. If the answer is“no” to any of the
items, either ajustification for saying there is no increase in the likelihood of the

1 For the purposes of this appendix, “change” will mean any change to procedures or equipment (including prior

undocumented changes), any new tests or experiments, or any new information that has the potentia to
invalidate the safety basis.
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occurrence of an accident will need to be developed or it is concluded that the
likelihood of the occurrence of an accident isincreased.

(b) Could the proposed change affect overall SSC performance in a manner that could
increase the probability of a previously analyzed accident? Possible questions to
ask are—

Q) Could the proposed change use instrumentation with accuracies or
response characteristics that are different from those of existing
instrumentation and could make an accident more likely to occur?

2 Could the proposed change cause SSCsto be operated outside their design
or testing limits? Examplesinclude the following: overloading electrical
systems, overpressurizing a piping systemyor operating a motor outside its
rated voltage and amperage.

(©)) Could the proposed change cause system vibration, water hammer, fatigue,
corrosion, thermal cycling, or degradation of the environment for SSCs
that would exceed the design limits?

4 Could the proposed change cause a change to any SSC interface in away
that could increase the likelihood©of an accident?

2. Could the proposed changeincrease the consequences of an accident previously
evaluated in thefacility’s existing safety analyses?

In answering this question, the first step is to determine which accidents evaluated in the
safety analyses may have their radiological and hazardous material consequences altered
asadirect result of the change. The next step is to determine whether the change could,
in fact, increase the consequences of any of the accidents evaluated in the existing safety
analyses. Consequences to workers (in-facility, outside, or collocated) and the public
must be considered.” Examples of questions that assist in this determination are as
follows:

@ Could the proposed change degrade or prevent safety functions described or
assumed in the existing safety analyses?

(b) Could the proposed change ater any assumptions previously made in evaluating
the radiological and hazardous material consequences in the existing safety
analyses?

(c) Could the proposed change play a direct role in mitigating the radiological or
hazardous material consequences assumed in the existing safety analyses?

(d) Could the proposed change affect the integrity or function of any fission product
barrier or any radioactive or hazardous material barriers?
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3.

Could the proposed change increase the probability of a malfunction of equipment
important to safety previously evaluated in the facility’s existing safety analyses?

The safety analyses for the facility assume the proper functioning of equipment important
to safety in demonstrating the adequacy of design. The proper functioning of other
systems, including support systems, is generally assumed. The scope of the USQ
determination should include these other systems. For example, a change that does either
of the following is a change that increases the probability of a malfunction of equipment
important to safety:

. degrades the performance of equipment important to safety, assumed to function
in the accident analysis, to below the performance level assumed in the existing
safety analyses; or

. increases the challenge to equipment important to safety assumed to functionin
the accident analysis (for example, more rapid pressurefise), degrading
performance to alevel below that assumed in the existing safety analyses.

In answering this question, the first step isto determine what SSCs could be affected by
the proposed change. Then the effects of this change on equipment important to safety
are evaluated, including both direct'and indirect effects. Direct effects are those in which
the change affects the equipment (for example, a motor change on a pump). Indirect
effects are those in which the‘change affects one piece of equipment, which in turn can
affect equipment important to safety. An example of indirect effects would be one piece
of equipment falling on safety equipment.

After the impact of the change on equipment important to safety isidentified, a
determination.is. made whether an increase in the probability of a malfunction of the SSCs
has occurred. The following are examples of questions that can be used in making this
determination.

a Will the proposed change meet the original design specifications for materials and
construction practices when the following questions are considered:

@D Are the seismic specifications met (for example, use of proper supports,
proper lugging at terminals, and isolation of lifted leads)?

2 Are separation criteriamet (for example, minimum distance between
circuitsin separate divisions, channels in the same division, and jumpers
run in conduit)?

(©)) Arethe environmental criteriamet (for example, use of materials suitable
for the radiation or thermal environment in which they will be used)?
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b. Will the proposed change degrade equipment important to safety reliability by—
Q) imposing additional loads not analyzed in the design?
2 deleting or reducing system or equipment protection features?

(©)) downgrading the support system performance necessary for reliable
operation of the equipment?

4 reducing system or equipment redundancy or independence?
5) increasing the frequency of operation of systems/equipment?

(6) imposing increased or more severe testing requirements on systems or
equipment?

If the change adversely affects the equipment important to safety, the likelihood of
equipment malfunction may be increased. A*“no” answerto any question in paragraph 3a
or a“yes’ answer to any question in paragraph.3b may not mean that there is a negative
impact on safety. It would, however, indicate the existence of a USQ and the need for
further analyses.

4, Could the proposed changeincrease the consequence of a malfunction of equipment
important to safety previously evaluated in the facility’s existing safety analyses?

This question asks whether, assuming a malfunction of equipment important to safety, the
change would result in inereased hazardous-material or radiological consequences. For
example, consider a change that caused a valve in asafety system to fail in the closed
position where previously it was assumed to fail in the open position. If this change
results in an increasein consequences of an accident, it indicates the change involves a
USQ. In some situations, such as aloss of a preferred failure mode, the change might not
lead to an increase in the cal culated consequences but should be considered within the
context of a possible reduction in amargin of safety.

5. Could the proposed change create the possibility of an accident of a different type
than any previously evaluated in thefacility’ s existing safety analyses?

An accident or malfunction that involves an initiator or failure not considered in the
nuclear facility’ s existing safety analysesis potentially an accident or malfunction of a
different type. An example would be turbine missiles from a gas turbine added as an
alternate power source. Certain accidents or malfunctions are not treated in the nuclear
facility’ s existing safety analyses because their effects are bounded by similar events that
are analyzed.
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The possible malfunctions or accidents of a different type are limited to those considered
to be as likely to happen as those considered in the existing safety analyses. For example,
aseismic-induced failure of a component designed to appropriate seismic criteriawill not
cause amalfunction of adifferent type. However, a change that increases the probability
of an accident previously thought to be beyond extremely unlikely, so that it isaslikely as
the accidents considered in the existing safety analyses, creates a possible accident of a
different type.

In answering this question, the first step isto determine the types of accidents evaluated
in the existing safety analyses. The types of credible accidents that the change could
create can then be identified and listed. Evaluating the differences between the two lists
will determine the answer to the question. The accidents evaluated in the existing safety
analyses are generally chosen to be bounding for a broad class of credible accidents.
Thus, comparison of a new accident to the existing analyses may.require referral to the
underlying hazard analyses.

6. Could the proposed change create the possihility of a malfunction of equipment
important to safety of a different type than any previously evaluated in the facility’s
existing safety analyses?

To answer this question, the types.of failure modes of equipment important to safety that
have been previously evaluated in the existing saf ety analyses and that would be affected
by the change are identified. Then the types of failure modes that the change could create
need to be identified. Comparing thetwo lists can provide an answer to the question. An
example of a change that might.ereate a malfunction of a different typeisthe relocation

of equipment so that.it becomes susceptible to flooding; another example isthe
replacement of a mechanical control system with adigital control system that could fail in
adifferent mode.

7. Does the proposed change reduce the margin of safety?

This section deals with margins of safety related to DOE-approved hazard control
documents. These controls may be technical safety requirements (TSRs), or they may be
in another form, as permitted in Section 830.205 for certain environmental restoration
activities.

For purposes of performing the USQ determination, a margin of safety is defined by the
range between two conditions. The first isthe most adverse condition estimated or
calculated in safety analyses to occur from an operational upset or family of related
upsets. The second condition is the worst-case value known to be safe, from an
engineering perspective. This value would be expected to be related to the condition at
which some accident prevention or mitigation action must be taken in response to the
upset or accident, as required by a DOE-approved TSR, not the actual predicted failure
point of some component.
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Hazard control documents set forth the minimum acceptable limits for operation under
normal and specified failure conditions; they ensure that the avail able safety equipment
and operating conditions meet the assumptions in the existing safety analyses. They
distill those aspects of the safety analyses that are required to ensure the performance of
safety SSCs and personnel as relied on and defined in the safety analyses.

The bases for a hazard control should define the margin of safety. If the bases of a hazard
control do not specifically identify a margin of safety, the DSA and other appropriate
safety basis documents should be reviewed to determine whether the proposed change,
test or experiment, or new information has or would result in areduction in amargin of
safety. The judgment on whether the margin is reduced should be based on physical
parameters or conditions that can be observed or calculated.

The safety margin is sometimes implicitly described. Asmargin of safety can depend on a
parameter other than one of the process variables. Therefore, the precise determination of
anumerical value associated with a change is not always possible. Implicit margins are,
for example, conditions for acceptance for a camputer code; method, or industry-accepted
practice. It may be sufficient to determine only the direction of the margin change (that
is, increasing or decreasing) due to the proposed change.

Safety margins generally include worst-case assumptions of initial conditions,
conservative assumptions in computer modeling and codes, allowance for instrument drift
and system response time, redundancy and independence of components in safety trains,
and plant response during operating transient and accident conditions. A change that
affectsinitial conditions, a system.response time, or some other parameter that can affect
the course of an accident analysis supporting the bases of hazard controls must be
evaluated to determine whether the change would reduce the margin of safety.

A.2 PERFORMING USQ DETERMINATIONS

In performing USQ determinations of a proposed change, documented justification for the USQ
determination should be developed. Consistent with the intent of Section 830.203, this
documentation should be complete in the sense that a qualified independent reviewer could draw
the same conclusion.

The importance of the documentation is emphasized by the fact that experience and engineering
knowledge, rather than models and experimental data, are frequently relied on to make the USQ
determination. Since an important goal of the USQ determination is to demonstrate that the
safety basis is being maintained, the items considered by the evaluator must be clearly stated.

Documentation of the effects considered will enable the independent reviewers to assess the
adequacy of the USQ determination and its conclusions. To provide an example of appropriate
documentation, a USQ determination worksheet is provided below.
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A.3 EXAMPLE USQ DETERMINATION WORKSHEET

USQ Determination Number: Revision No.
Facility Change Number: Revision No.

Facility Change Title:

INTRODUCTION

1 Description of the aspects of the change being evaluated and its expected effects.

2. Identification of parameters and structures, systems, and components (SSCs) affected by
the change.
3. Identification of the SSC failure modes associated with the change.

4, References to the location of informa