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Dear Mr. Reinhart:

On January 24, 2003, the NEI Control Room Habitability Task Force met with you
to discuss the NRC staff's comments on a draft of Revision 1 to NEI 99-03, Control
Room Habitability Guidance. At this meeting, we discussed your comments and
identified tentative changes to the guidance. In addition, we obtained clarification
on the NRC staff comments and provided additional clarification. As aresult, we
found the meeting very beneficial in reconciling various NRC staff and industry
concerns.

Enclosure 1 contains the final version of Revision 1 to NEI 99-03. The second
enclosure is a table summarizing the resolution of NRC comments. We are
submitting the final guidance for NRC review and endorsement. We believe that
the final document has improved clarity by relocating more details to informational
appendices, better defining periodic inspection intervals and refining the control
room habitability (CRH) program.

During the meeting, the NRC staff stated its intentions to develop and publish four
regulatory guides in parallel with our efforts to revise NEI 99-03. As part of our
closing remarks, we requested the NRC staff to reference Revision 1 of NEI 99-03 in
its regulatory guides, rather than the earlier version published in June 2001.
Referencing Revision 1 will provide improved regulatory guidance reflecting the
technical positions discussed with the NRC staff over the last year.
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EXECUTIVE SUMMARY

This document addresses control room habitability (CRH) issues identified by industry and the NRC
based on experiences with operating plants. The god of the document is to provide guidance to assst
licensees in assuring that their control rooms satisfy the NRC regulations and licensee commitments
associated with control room habitability. This document addressesissues related to:

Licensing/design basis and operator dose analyses

Design bass accident (DBA) andyses

Hazardous chemical evaudtion

Control room unfiltered inleskage

Reactor control during smoke events

Control room emergency filtration system (CREFS) technica specifications.

The document describes the generd process for assuring and maintaining control room habitability. The
document is divided into three primary sections:

Background
Initid actions
CRH program.

The Background section discusses basc CRH licensing and design basis information and summarizes
the CRH issues addressed in this document.

The Initial Actions section provides guidance, including recommended actions, on assembling the
CRH licengng bass and assessing if a CRH issueis gpplicable to a specific plant. If deficienciesare
identified, guidance for corrective actions consistent with the plant corrective action program is
provided.

The CRH Program section describes a licensee-controlled program for managing CRH. The program
recommends performance of periodic retesting of control room envelope (CRE) inleskage and
periodic reassessment of the hazardous chemica program.

In addition, the document recognizes that training is an important ement of alicensee CRH program.
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INTRODUCTION

1.1 PURPOSE AND SCOPE

1.2

This document addresses Control Room Habitability (CRH) issuesidentified by the NRC and
licensees based on experiences with operating plants. The god of this document is to provide
guidance to ass &t licensees in assuring that their control rooms satisfy the NRC regulations and
licensee commitments associated with the following aspects of control room habitability. This
document addresses:

Licensng/design basis and operator dose analyses

Design basis accident (DBA) analyses

Hazardous chemicd evauation

Control room unfiltered inleskage

Impact of smoke events on reactor control

Control room emergency filtration system (CREFS) technica specifications

DOCUMENT ORGANIZATION

The main body of the document describes the generd process for assuring and maintaining control
room habitability. Appendices are cited to provide in-depth guidance and other useful
informetion.

The main body of the document is divided into three parts:

Background
Initid actions
CRH program.

Section 2, Background, discusses basic CRH licensing and design basis information and
summarizes the CRH issues addressed in this document.

Section 3, Initial Actions, provides guidance, including recommended actions, on assembling the
CRH licensng bads and assessing if a CRH issueis gpplicable to a specific plant. If deficiencies
are identified, guidance for corrective actions cons stent with the plant corrective action program
IS provided.

Section 4, CRH Program, defines alicensee-controlled program for managing CRH. The
recommended program defines periodic retesting of control room envelope (CRE) inleakage and
periodic reassessment of the hazardous chemical program.
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Section 5, Training, recognizes the importance of having appropriate training as part of the
program to manage control room habitability.

This document contains two sets of gppendices. Thefirst set isthe technica gppendices that
describe specid topics, which include smoke evauation, compensatory measures, the system
asessment, the testing program, and the CRE boundary control program. These technica
gppendices are identified with asingle letter nomenclature, such as Appendix A. The second set
of gppendices are for information only, which address subjects such as licensang basis history,
regulatory documents associated with control room habitability, and other associated information
that could be of valueto licensees. The informationa appendices are identified with adouble
letter nomenclature, such as Appendix AA.
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2 BACKGROUND

2.1 INTRODUCTION

This section identifies documents containing regulatory requirements and guidance related to
CRH. It dso discusses the CRH issues identified by industry and the NRC and addressed by
this documen.

In this document, the control room envelope (CRE) encompasses the control room (CR) and
other rooms and areas within the confines of the control room boundary (CRB). The CRB
conggs of the physical barriers (e.g., ducts, dampers, floors, ceilings, walls, doors) that
separae the CRE from other plant areas. Control room envelope integrity is the condition
whereby the control room habitability systems (CRHS) are functioning to provide a habitable
environmert for operators under norma and accident conditions to ensure the publicis
protected. The CRHS are the plant systems that help ensure CRE integrity, including the
control room emergency filtration sysem (CREFS) and the control room hesting, ventilating and
ar-conditioning (CR HVAC) systems.

2.2 CRH REGULATORY REQUIREMENTS

Appendix AA provides abrief history of the development of the NRC control room regulations
and guidance. Appendix BB provides aligting of the NRC regulations and other NRC
documents related to CRH.

2.3 CRH ISSUES
The following topics have been identified as areas of concernsfor CRH:

Licensing/design basis and operator dose analyses

Design basis accident (DBA) analyses

Hazardous chemica evauation

Control room unfiltered inleakage

Impact of smoke events on reactor control

Control room emergency filtration system (CREFS) technica specifications.

The following subsections summarize CRH issues addressed in this document. Section 3.2
provides specific guidance on assessing gpplicability of each CRH issue for a particular plant
and defines actions for gpplicable issues.
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LICENSING / DESIGN BASISAND OPERATOR DOSE ANALYSES

During review of license amendments, licensees and the NRC have observed that some
licensees have introduced incons stencies between the plant’ s licensing basis and the as-buiilt
plant. Differences between the description of the control room envelope, the HVAC systems
controlling the airflow within the envelope and in adjacent spaces', and the as-built condition of
the plant have been identified and documented. Modifications to systems or the CRB may have
inadvertently changed the CRE or its behavior. In addition, maintenance or operation activities
may have resulted in repositioned dampers that could influence the system response or
associated CRB integrity.

In addition, the design analyses used to determine the operator exposure to aradiologica event
include severd input values that are based on system design parameters and assumed system
operation. Licensees and the NRC have observed that some systems may have been operated
differently from the assumptions or values used in the analyses. The analyses associated with
power up-rates, steam generator replacement and dternate repair criteriafor steam generator
tubing are examples of that could affect the results of alicensee’s CRH anaysis.

Section 3.2.1 provides specific guidance.
DESGN BASISACCIDENT (DBA) ANALYSES

Each plant is required to andyze the limiting design basis accident relating to CRH within the
scope of itslicenaing basis. Generdly, licensees and the NRC have assumed that large break
loss-of-coolant accident (LBLOCA) was the limiting DBA for CRH. Reandysisfor some
plants has shown that other licensing basis accidents can result in amore limiting dose to the
operator. Thismay occur if, for example, timing and release locations of radioactivity release
are more adverse than is currently assumed in the CRH andysis.

Section 3.2.2 provides specific guidance.
HAZARDOUS CHEMICAL EVALUATION

Control rooms are typicaly evauated to assure that they can manage a hazardous chemical
event congstent with NRC guidance contained in Revisons 0 of Regulatory Guides 1.78 and
1.95. Regulatory Guide 1.78, Revison 1 combines Revisons 0 of Regulatory Guides 1.78 and
1.95 and provides additional guidance. Some licensees may not have reassessed the plant’s
hazardous chemical evauation since the early 1980s when it was provided in response to Three

! The conditions that exist in the areas adjacent to the CRE influence the performance of the CRHS. Although
systems in adjacent areas might not be expected to operate during an emergency, during a loss of off-site power
or with a single failure, inleakage may be increased if they do operate. Potential interactions between the CRHS
and adjacent areas that may increase the transfer of contaminants into the control room should be identified.
These interactions may be caused by ventilation systems that supply or exhaust air from areas adjacent to the
control room, are located in areas adjacent to the control room or have ductwork that traverses the control room or
areas adjacent to the control room.



234

235

NEI 99-03, Revision 1
March 2003

Mile Idand (TMI) NUREG-0737, item [11.D.3.4. If the control room inleskage is greater than
that assumed, or if hazardous chemica sources have changed over time, the existing hazardous
chemical evaluation should be reassessed.

Section 3.2.3 provides specific guidance.

CONTROL ROOM INLEAKAGE

Tracer gas tests have been conducted at numerous nuclear power plant control rooms to
determine the totd amount of air inleakage (filtered and unfiltered). Essentidly al the test results
showed that the measured inleakage was greeter than the amount assumed in CRH design basis
andyses. In some cases, the difference was Sgnificant. Thisis a concern because control room
inleakage values are used in the evauation of both radiological and hazardous chemica events.

2.3.4.1 Radiological Considerations

The unfiltered inleakage rate is one of severa input values used in the analyses that
determine operator doses. The term unfiltered refers to potentially contaminated air
entering the control room envel ope that does not pass through an gppropriate filtration
device. With greater unfiltered inleskage, the fisson product removal credited in the
accident analyses may be inaccurate and nort conservetive, and the control room
personne could be exposed to alarger dose than previoudy andyzed.

Anincreasein the rate of filtered inleakage may aso increase the dose to the control
room personnel. Thiswill depend upon features such as system lineup, location of
inleakage, mode of operation and timing of the event.

2.3.4.2 Hazardous Chemical Considerations

Inleakage is dso a concern for hazardous chemicd events. Increased inleskage may
invaidate the conclusons of previous hazardous chemicd analyses. The plant aignment
used to determine the amount of inleakage for the hazardous chemica andysis might be
different from that used for aradiologica event. A typica control room responseto a
radiologica event isto isolate and pressurize, whereas atypical response to a hazardous
chemical event isto isolate only. This creates different systlem configurations and
different surface areas subject to inleskage.

Section 3.2.4 provides specific guidance to address control room inleakage grester than

assumed in operator dose anayss.

SMOKE EVALUATION

The origind designs of many control rooms assumed that the primary source of inleakage was
due to personnel ingress and egress thorough entrance doors. Recent CRH inleakage test
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results indicate that the original assumptions may not be correct and inleskage islikely to be
greater than initidly assumed. Therefore, licensees need to assure that, in the event of an
internal or external smoke event, the reactor can be controlled from ether the control room or
an dternate shutdown pand. This may require additiona assessment when the dternate
shutdown panel is located within the control room envelope.

Section 3.2.5 and Appendix A provide specific guidance.
EXISTING TECHNICAL SPECIFICATIONS

The Standardized Technicd Specifications have a control room emergency filtration sysem
(CREFS) surveillance requirement to verify that one train can maintain a postive pressurein the
CRE rdative to adjacent areas. The basisfor this survelllance datesthat it “...verifiesthe
integrity of the control room enclosure and the assumed inleskage raes ... to minimize unfiltered
inleekage ....” This surveillance requirement would not gpply to nonpressurized control rooms.

Integrated inleakage testing at a number of plants with positive pressure control rooms
demondtrated that the measured inleskage rates were greater than the inleakage rates origindly
assumed in the safety anadlyses. Although these licensees had satisfied their positive pressure
surveillance acceptance criteria, the positive pressure surveillance did not verify the assumed
inleskage rate as stated in their TS Bases. The NRC has concluded that this deficiency should
be corrected because 10 CFR 50.36 requires technical specifications to be derived from the
safety andyses. [n addition, the NRC has suggested that correction of the technical
specifications would be consistent with the NRC Adminidrative Letter 9810, Dispositioning
of Technical Specifications That Are Insufficient To Assure Plant Safety, which describes
the NRC' s expectation that licensees correct technica specificationsthat are found to ‘‘ contain
non-conservative vaues or specify incorrect actions.””

Section 3.2.6 provides specific guidance.
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3 INITIAL ACTIONS

Licensees implementing the guidance of this document should perform the one-time actions
addressed in this section:

Assemble the licensing and design bases and analyses,
Assess the gpplicability of the CRH issues identified in Section 2 and
Identify actions to address those CRH issues that are gpplicable to the plant.

3.1 CRH LICENSING AND DESIGN BASES AND ANALYSES

Prior to determining the gpplicability of the CRH issues discussed in Section 3.2, licensees
should assemble and document the CRH licensing and design bases and relevant analyses. The
following subparagraphs provide some items that licensees should consider as they assemble
and document this information.

If the licensee has previoudy assembled and documented its CRH licensing and design basi's
and analyses, the Section 3.1 actions may be omitted.

3.1.1 ASSEMBLE LICENSING AND DESIGN BASES

The NRC-gpproved licensing bases of a plant are likely to have changed over time.
Changes to the licenaing basi's contained in the operating license (OL) may have occurred
because of plant modifications, response to NRC questions, or in responseto TMI Action
ltem 111.D.3.4.

Prior to the issuance of the Generd Design Criteria (GDC), the NRC published for
comment the proposed GDCs (sometimes called Principal Design Criteria), including one
that addressed CRH. Typicdly, plants that received their construction permits or OLs prior
to issuance of the GDCs have as part of their licensing basis these proposed GDCs. or
something ese smilar,

Appendices AA and BB provide a description of the licensing basis history and regulatory
documents associated with CRH. Licensees may want to consider the content of these
appendices when assembling the licensing and design bases.

Regulatory Guide (RG) 1.186, Guidance and Examples of Identifying 10 CFR 50.2 Design
Bases, endorses Appendix B of NEI 97-04, Revison 1, Design Basis Program Guidelines.
These documents provide guiddines for identifying design basisinformation. Even though
design basisinformation is asubset of the licenang bad's, licensees may find the process
identified in RG 1.186 useful when assembling the plant’ s licensing basis.
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3.1.2 ASSEMBLING THE CRH ANALYSES

An important part of a control room design bassisthe CRH andyss. Thisandyssistypicaly
performed during initid plant design to determine operator exposure to the hazards produced by
DBAs. For mogt plants, a CRH andysis will not be available as a sand-aone document.
Rather, it must be assembled from its component parts. These parts should be found as written
design basis documentation and licenang commitments. The following types of informeation
should be reviewed to assemble the CRH andyses:

Desgn basis accident andyses within the plant’ s licensing basis. Licensees should have a
thorough understanding of the design basis accidents analyzed for CRH and should know
the analysis results (such asradiologica consequences) to ensure that the most limiting
accident isidentified.

Specific performance requirements for components that provide a radiological, hazardous
chemica or smoke mitigation function aong with component performance data.
Andysisinput values, such asthe amount of unfiltered inleskage or control room volume,

their bases and source documents. For example, inputs such as occupancy factors may
have been adopted from the Standard Review Plan.

All modes of control room ventilation system operation and system dignments necessary to
mitigate radiologica, hazardous chemica and smoke events.

All modes of adjacent area ventilation system operation and system adignments that may
affect CRH function. Thiswould include ductwork traversing the CRE.

The design bas's documents for controlling the performance of components important to
CRH should be identified and reviewed to ensure consistency. Such documents may
indude:

- Design specificaions

- PFiping and instrumentation diagrams (P& 1D)

- Logic diagrams

- Wiring diagrams

- Peformance test acceptance criteria
Technica Specification performance limits and surveillance requirements for credited
components.
Commitments and other requirements regarding operation of the control room envel ope that
may be identified in such documents as the licensee’ s Updated Find Safety Analyss Report
(UFSAR), Design Basis Documents (DBD), Design Criteria Manuas or Memoranda,
operating procedures, or surveillance test procedures.
License submittals that may affect CRH such as steam generator replacement, steam
generator dternate repair criteriaand power uprates.
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DOCUMENTATION

If the licensee dready has a plant process developed for documenting the CRH licensing basis,
the licensee should ensure that al appropriate CRH related information has been recorded.
Otherwise, a process should be developed. The CRH licensing basis identification process
should include means to identify, retain and update these items.

The process should ensure that al source documentation isreviewed. When licensing basis
information isidentified, it should be captured and accurately referenced to alow subsequent
retrieva initsoriginad context to facilitete review and verification if necessary.

3.2 EVALUATING CRH ISSUES

321

This section provides guidance for evauating the plant pecific gpplicability of the areas of
concern introduced in Section 2.

This section recommends actions to address the applicable issues. Perform activities of
Sections 3.2.1 though 3.2.3 in sequence prior to performing activities of Sections 3.2.4 through
3.2.6.

LICENSING / DESIGN BASISAND OPERATOR DOSE ANALYSES

3.2.1.1 Applicability

Compare the control room (CR) system configuration, operation and maintenance practices to
assure that they agree with the licensaing and design bases.

This comparison is needed because new procedures and methods of operation, maintenance
and testing may have been developed and revised during the years of plant operation. The
effects of adjacent area ventilation systems should be considered. Systems may be operated
differently from the assumptions or values used in analyses that determined operator exposure
from radiologica or hazardous chemica events.

Thefollowing subparagraphs provide guidance on performing this comparison.

3.2.1.1.1 As-Built Plant

Review the as-huilt configuration of the control room envelope and ventilation systemsto
ensure that the construction and configuration satisfy the design and licensing bases. The
effects of adjacent area ventilation systems should be congdered. Asaminimum, include:

Review plant drawings to ensure that the design provides the desired CR isolation
function and supports the DBA andys's assumptions.
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- For example, confirm that assumed automatic response functions such asisolaion
and pressurization have been implemented.

Review component specifications to ensure that the licensing and design bases are

consstent with current design. For example:

- Do fans provide the required flow rates?

- Do dampers provide the design lesk tightness?

- Areduct design requirements cons stent with leakage assumptions?

Perform a system wakdown to ensure that the actua field configuration agrees with the

plant drawings/design.

Compare the control room envelope assumed for inleakage evaluations to that identified

in plant documents or surveillance procedures to ensure the identified boundaries are

accurate.

3.21.1.2 Analyses

Review the CRH anadyses to assure that they are consistent with the licenang basis, current
control room envelope and the HVAC procedures and configuration. Verify the following:

System lineups, including adjacent area systems, assumed in the CRH andyses agree
with the current procedures.

Assumptionsin the CRH analyses are appropriate in light of current operations and
configurations.

3.2.1.1.3 Operating Procedures Different than Licensing Basis

A. Normal and Emergency Operating Procedures
Review the plant operating procedures to ensure that the licensing and design bases are
maintained. Thisincludes review of procedures for both norma and emergency (off-
normal) conditions, which should account for potentia impacts of adjacent area
systems. This should ensure as aminimum that:

Normal operating procedures aign the system to establish the proper flow paths.
Damper settings are correct to establish the necessary flow rates and isolation
cgpability.

Emergency operating procedures (EOPs) do not invaideate the licensng and design
bases while attempting to restore area cooling in certain Stuations.

EOPs place the control room ventilation system in the correct configuration for the
exigting plant condition. For example, the proper configuration may be recirculation
for ahazardous chemical event, pressurization for aradiologica release or a
combination of both.

10
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B. CR Ventilation Systems and CRE Testing Procedures
Review testing procedures to assure the following:

The procedures adequately demondtrate the operability of the intended
components.

Test configuration and test conditions reflect those expected under accident
conditions.

The procedures ensure that the envelope is not inadvertently breached or otherwise
made inoperable during the test.

The system is properly redigned after completion of the test.

Post- maintenance testing is sufficient to ensure that the system is functiona and
properly configured before being returned to an operable sate.

C. Maintenance Practices and Procedures
Assess maintenance practices and procedures to assure that they maintain CRE integrity
or assure required system operability. For example:

Maintenance planning should evaluate the required operability of control room
ventilation components for the expected plant-operating modes.

Maintenance practices affecting structures should ensure that the CRB would not be
inadvertently breached.

Maintenance activities of ventilation systems in areas adjacent to the control room
should be evduated for their effect on the inleskage vaues for the CRE.
Maintenance procedures for these system components should address CR integrity
requirements. Procedures should note that remova of ingpection plates or opening
access doors might congtitute a breach of the CRE.

Breach control programs and procedures designed to sedl, maintain and inspect the
integrity of the CRE should bein sufficient detall to examine al likely sources of
control room inleskage. Easly damaged components, such as door sedls, should
receive increased scrutiny.

D. Plant Modification Procedures
Evauate the design control procedures to ensure that changes that may have adirect or
indirect impact on CRH are properly evaluated. Design change procedures should
evduate the effect of the modification on the CRE integrity. Ensure these items are
addressed:

Direct modification of the ventilation system could change the system’ s performance
characterigtics.

Modification of ventilation systems in areas adjacent to the control room could
affect the inleskage vaues for the control room envelope.
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Electrical work such asingaling new conduit or pulling cable could cregte new
inleskage paths.

Ingtaling or modifying floor or equipment drains could cregte new or dtered
inleskage paths.

3.2.1.2 Recommended Action

If discrepancies are identified, take corrective actions in accordance with the plant’s
corrective action program as described in Section 3.3.

3.2.2 DESGNBASISACCIDENT (DBA) ANALYSES

3.2.2.1 Applicability

The LBLOCA DBA is generdly assumed by licensees to be the bounding accident for
control room habitability dose analyses and has been used to assess the adequacy of the
CRH design. However, recent assessments have identified instances where the
LBLOCA DBA was not the limiting CRH event.

Determine if the limiting DBA has been usad to assure the adequacy of the CRH design.
This assessment isto indude as a minimum those DBAs in the plant’ s current licenaing
basis (CLB). If the licensee plansto implement DG-1113 (when issued) or RG 1.183
to perform the andyses, the guidance contained in these regulatory guides or in the
associated regulations must be followed to determine the limiting DBA for CRH, unless
the licensee takes exceptions to the regulatory guide.

The limiting CRH assessment isto consder the impact of different plant configurations,
responses or atmospheric disperson from other accidents, including accidents at
adjacent units within the licensing basi's, on the radiologica consequences to the reactor
operators. Changes to plant design or operations must be evaluated or analyzed over
the spectrum of the plant licensing basis events to determine the CRH response.

Factors that may influence the limiting CRH DBA include:

For accidents where the CRH festures are actuated by containment isolation or
sdfety injection (S) Sgnds, thereislittle or no actuation delay. Typicaly, control
room isolation is activated by engineered safety feature Sgnals such as containment
high pressure or safety injection, or radiation monitors, or both. Where the CRH
features are actuated by radiation monitor darm signals, there may be atime delay
to achieve control room isolation. Manua actuation of equipment may impose
additiona delays. In such cases, contaminated air may enter the control room
during such delays.
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Radiation monitor configuration may affect the ability to actuate the CRH fegturesin
atimdy manner.

Differences in source terms for the different postulated accidents can have a
sgnificant impact on monitor response.

Radiologica release locations can dictate which andyzed accident is limiting. Some
congderations are;

- Thedistance between the control room intake and release points may be
different for each postulated accident.

- Reease points for some accidents may bein adirection frequently downwind of
the control room intake, while those for other accidents may be in adirection
frequently upwind.

- A ground-level release associated with anon-LOCA event may be more
limiting than the elevated release associated with aLOCA at unitswitha
secondary containment or enclosure building.

For plants with approved dternate repair criteria (ARC) for steam generators, the
main steam line breek accident may be the limiting accident for CRH, especidly if
the licensee has maximized the postulated control room operator dose in order to
maximize the number of tubesto which the ARC is gpplied.

Adjacent unit accidents:

- A specid case of limiting DBA could result from an accident release from an
adjacent unit that does not share a common control room. The release point,
atmaospheric dispersion and postulated source term for the adjacent unit should
be reviewed to assess the impact on an operating unit. This potentid limiting
DBA must be considered if it is within the licenang bass of the plant evauaing
its control room, or if the methodology in RG-1.183 or DG-1113 (when issued)
isused. In other words, the recent regulatory guidance contains the NRC
position that evauation of impacts from adjacent units should be part of every
licendng basis.

- If there are adjacent units with separate control rooms, then an accident in one
unit should not prevent the safe shutdown of the adjacent unit. Atmospheric
transport mechanisms between the accident unit and the HVAC intakes to the
operating unit control room should be reviewed for impact on CRH.
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3.2.2.2 Recommended Action

If anew limiting DBA for CRH isidentified, take corrective action in accordance with
the plant’ s corrective action program as described in Section 3.3.

3.2.3 HAZARDOUS CHEMICAL EVALUATION

3.2.3.1 Applicability

The sources of hazardous chemicals may have changed over time, and the existing
evauation may not account for the current hazardous chemicd threats near the plant.

Assess if the sources of hazardous chemicas have changed sufficiently to require
revisng the plant’s hazardous chemicd evauation.

3.2.3.2 Recommended Action

Update the hazardous chemicd evauation in accordance with the plant’s licensng basis.
The current revisons of Regulatory Guides 1.78 and 1.95 or the revisions cited in the
CLB may be used to perform these assessments. Appendix DD provides information
beyond that contained in Regulatory Guide 1.78 in the areas of specifying toxicity limits,
identifying sources of on-Ste and off-9te hazardous materias, determining hazardous
chemicd release characteristics and applying updated atmospheric disperson modeling
techniques.

3.24 CONTROL ROOM INLEAKAGE

3.2.4.1 Applicability

Unfiltered and filtered air inleskage vaues are assumptions used in radiologica and
hazardous chemical evauations. Inleakage tracer gas tests have been conducted at
numerous nuclear plant control rooms to determine the total amount of air inleakage.
Mogt tests indicated that the actual measured inleakage exceeded the vadueg(s) origindly
assumed in the accident andlyses. Thisis gpplicableto dl plants.

3.2.4.2 Recommended Action

Some plants have dready performed an integrated inleskage test. These plants have
resolved or are in the process of resolving any discrepancies between measured
inleskage and the inleakage vaue assumed in their accident analyses. For those plants
that have not conducted an integrated inleskage test, perform a basdine test per Section
4.2 to determine numerica vaues for control room inleakage that can be compared to
the accident analyses assumptions. These values should represent inleakage occurring
with the control room emergency systemsfiltration in accident configurations.
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3.25 REACTOR CONTROL DURING SMOKE EVENTS

3.2.5.1 Applicability

The presence of smoke in the control room originating from interna or externad events
may challenge an operator’s ability to control the reactor. Thisis gpplicableto dl
plants.

3.2.5.2 Recommended Action

Since no regulatory limit exists on the amount of smoke alowed in the control room, the
ability to manage smoke infiltration is assessed quditatively. Guidance for performing
qualitative evauation of smoke management cgpabilitiesis contained in Appendix A.
The evauation should consider smoke events generated either interna or externd to the
control room. The assessment isto assure that the plant operators will be capable of
controlling the reactor during such smoke events. Reactor control may be
accomplished from ether the control room or the aternate shut down panel.

If inconssgtencies are identified, take action in accordance with the plant’ s corrective
action program as described in Section 3.3.

3.2.6 ADEQUACY OF EXISTING CREFS TECHNICAL SPECIFICATIONS

3.2.6.1 Applicability

If alicensee has a surveillance requirement to verify operability of the pressurization
system by demondirating a differential pressure between the CRE and adjacent aress,
determineif there is an inconsstency between the technica specification surveillance
requirement, its TS bases and the safety anadyses for the CREFS.

3.2.6.2 Recommended Action

Verify the design basis for pressurizing the control room envelope as described in the
plant’s safety andyses.

If an incongstency exigts, severd options are available. One option is to adopt the new
Standard Technicd Specification for control room emergency filtration system (CREFS)
being developed by the Technica Specification Task Force (TSTF), which includes a
new surveillance and adminigrative program for control room integrity. The new
Standard TS program is based on the guidance presented in Section 4. Another option
isto revise the technica specification bases using 10 CFR 50.59 to be consistent with
the safety analyses design basis and adopt a control room integrity programin
accordance with the program described in Section 4.
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The first option requires a License Amendment for the Technical Specification change.
The advantage is that the TSTF TS will be endorsed by the NRC and may offer some
additiona operationd flexibility to the licensee. The second option should be smpler to
implement. However, the licensee will need to assure and demondirate the consstency
betweenthe TS, the revised TS bases, the adminigtrative programs and the licensing
andyds assumptions is accurate and sufficiently robust to assure control of the licensing
bass. Inether case, licensees need to perform a basdine test and to periodically
assess and retest the control room envelope for inleskage. Section 4 discussesthis
testing and assessment guidance.

3.3 DISPOSITIONING AND MANAGING DISCREPANCIES

The process requires that conditions adverse to quality must be promptly identified and
corrected in accordance with 10 CFR Part 50, Appendix B, Criterion XVI, consstent with
each licensee' s Corrective Action Program. Guidance for identifying and resolving degraded
and nonconforming conditionsis provided by Generic Letter (GL) 91-18, Revision 1,
Information to Licensees Regarding NRC Inspection Manual Section on Resolution of
Nonconforming Conditions. Reportability criteria are specified by 10 CFR 50.72,

I mmediate notification requirements for operating nuclear power reactors and 10 CFR
50.73, Licensee event reporting system.

In addition, if changes are required, the criteria of 10 CFR 50.59, Changes, Tests and
Experiments, may apply.

Appendix FF provides additiona informetion.
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4 CRH PROGRAM

4.1 PURPOSE AND SCOPE

This section defines the Control Room Habitability (CRH) Program, which is comprised of a
one-time basdline control room inleakage test, followed by periodic inleskage assessment and
retest activities. This program assures that CRH is maintained in accordance with NRC
regulations and licensee commitments.

4.2 BASELINE CR INLEAKAGE TEST

4.2.1 PREPARATION FOR BASELINE TEST
Perform a system assessment per Appendix C, prior to performing a basdine test.

The system assessment includes awakdown to identify (1) discrepancies in the envelope, and
(2) components vulnerable to inleskage. The system assessment should help to find potentid
inleakage paths that are candidates for pre-test maintenance or design modifications.

The licensee may choose to perform preconditioning maintenance to eiminate suspected
inleskage paths immediately before performing the basdline test for inleskage. This
preconditioning should represent either restoring a deficiency to its design bass condition or a
permanent design change.

The control room envelope (CRE) encompasses the control room and other rooms and areas
within the confines of the control room boundary (CRB). The CRB consigts of the physica
barriers (e.g., ducts, dampers, floors, ceilings, walls, doors) that separate the CRE from other
plant arees.

4.2.2 BASELINE TEST PERFORMANCE

Perform a basdline test to determine the value of control room inleskage for use in control room
habitability analyses. Appendix D describes acceptable test methods and the scope of their
goplication.

4.2.3 USEOFBASELINE TEST RESULTS

Compare the measured basdline inleakage vaue(s) to those used in the CRH radiological and
hazardous chemical andyses. An acceptable result is when measured inleskage vaues are less
than or equa to the analysisinput. Appendix D, Section 4.4.3, provides additiona guidance. If
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the measured inleskage vaue is greater than the analysisinput, the licensee must take corrective
actions as discussed in Section 3.3.

Section 4.3.1, Administrative Controls should be implemented following completion of the
basdline test and any resulting corrective actions. These controls will be used as part of the
periodic CRH assessment discussed in Section 4.3.2.

4.3 CRE INTEGRITY PROGRAM?2

A CRE integrity program isto be implemented following performance of abasdinetest. Figure 1
illugtrates the CRH program.

Licensees that have dready performed atest to measure inleakage will need to determine the
point at which to enter the CRH program illustrated in Figure 1. Thefirst step isto assure that the
adminigrative controls described in Section 4.3.1 are implemented. The licensee should then
assure that the inleskage testing meets the intent of the basdline test for the CRH program as
described in Section 4.2 and Appendix D.

If the test was performed, more than 3%2 years prior to implementation of NEI 99-03, then
conduct a basdline test per Section 4.2 or aretest per Section 4.3.3,

If the test was performed within 32 years of NEI 99-03 implementation, then conduct an
assessment per Section 4.3.2. The assessment must be complete within four years of the
completion of the inleakage test.

4.3.1 ADMINISTRATIVE CONTROLS

The following adminigtrative controls should be established.
4.3.1.1 CRE Boundary/Breach Control

Establish a control room envelope boundary control program. Appendix E containsthe
guidance for establishing these contrals, if they do not dready exist a the plant. Thisis
necessary to assure that boundary breaches are recognized, that uncontrolled breaches
to the CRE do not occur and that known breaches do not result in an unanayzed
condition.

*The time periods listed in this CRE integrity program are considered nominal and a margin of +/- six (6) months
is considered acceptable.
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Figure 1
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4.3.1.2 Procedure Control

Review plant procedures to assure that potentid CR integrity issues are recognized and
gppropriately consdered when generating or revising procedures. In addition,
appropriate post- procedure change testing may be necessary to ensure that safety
andyses assumptions remain vaid. If it is determined that inleskage testing is necessary,
the test should be performed in accordance with Appendix D. If guidance for issuing
procedures that consders CR integrity isnot currently in place, it should be implemented.

4.3.1.3 Hazardous Chemical Contral

Review the existing chemica controls program and licensee commitments to ensure that
the impact of potentia release of on-site chemicasto the control room is assessed. See
Appendix DD for addition information.

Guidance contained in RG 1.78 and/or RG 1.95 may be part of the licensee
commitments. It is recommended the controls aso provide guidance regarding
acceptable quantities, locations or container sizes for chemicals gpproved for use on-sSite.

Licensees should conduct periodic surveys of stationary and mobile sources of
hazardous chemicasin the vicinity of their Stesto identify potentid off-Site sources of
hazardous chemical releases to the control room. The frequency of these surveys should
be commensurate with the likelihood that these sources will change. Licensees should
condder establishing arrangements with nearby industrid facilities with stationary sources
and with those companies or agencies controlling mobile sources to receive naotification
of changesin chemica inventories that would be reported to public officids under
Superfund Amendments and Reauthorization Act, Titlelll.

4.3.1.4 Design Change Control

Review the design change control process to ensure that the CRE integrity issuesliged in
Section 2.3 are addressed for both permanent and temporary modifications. In addition,
appropriate post-modification testing should ensure that safety andyses assumptions
remain vaid. Thistesting should be commensurate with the scope of repairs and
modifications made. The test should be performed in accordance with Appendix D if it
Is determined that inleekage testing is necessary. The CR HVAC system engineer should
be familiar with habitability issues and review each related modification package for
impact on CRH.
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4.3.1.5 Safety Analyses Control

The design change process typically ensures that the associated sefety andysisis
reviewed and revised. However, safety analysis calculations may be revised for
purposes other than adesign change. Therefore, ensure that the ca culation control
procedure has a requirement to review revisons of safety analysis caculations for
Impacts on control room integrity.

Examples of changesin assumptions that can affect CRH are:
inleskage vaues
release location, quantity or type
system isolation characterigtics
accident event sequence and progression

operaor actions and timing.

4.3.1.6 Maintenance Control

Review the plant maintenance control process to ensure controls are in place addressing
CR integrity issues. Preconditioning as defined in Section 4.2.1 is not acceptable for
periodic retests (i.e., performing maintenance or correcting known deficiencies just prior
to atest in order to pass atest). However, performing a routine, scheduled maintenance
task is not preconditioning.

An example is periodic maintenance on degradable items (e.g., replacing or repairing
door sedls or damper sedls) to ensure that CRE integrity will be maintained. Appendix
CC provides additiona information on areas where periodic maintenance should be
developed.

4.3.2 PeRIODIC CRH ASSESSMENT

4.3.2.1 Periodic CRH Assessment Process

A periodic assessment should be performed to assure that the plant maintains the CRH
licensing and design bases. This would involve assessing configuration contrals,
performing wakdowns and reviewing operating and maintenance procedures. Itis
intended that this assessment be performed by ateam of individuas, with industry peer

participation, as appropriate.
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The assessment plan should include areview of the adminigrative controls and their
effectiveness, as described in Section 4.3.1. Use the following guidance when
developing the assessment plan:

a) CRE Boundary Control - Review CRE boundary controls to ensure that CRE
boundary breaches have been controlled since the previous assessment (see
Appendix E for guidance).

b) Procedure Control - Review applicable procedure revisons to ensure that CRH
issues were considered when revising procedures since the previous assessment.

¢) Hazardous Chemical Control - Review hazardous chemica controls to ensure that
new chemicas brought on-ste were reviewed in accordance with the hazardous
chemica control program and were considered for impact of a potentia release on
CRH. The monitoring program for off-site sources of hazardous chemicals should be
evauaed againg licensee control programs and commitments. Asaminimum, off-site
sources should be reassessed to assure that any changesin off-ste chemica hazards
were identified.

d) Design Change Control - Review design change controls to ensure that CRH issues
(and/or new inleakage vulnerabilities) were consgdered when issuing design changes
snce the previous assessment

e) Safety Analysis Control - Review safety andyss controlsto ensure that CRH
issues were conddered when safety anayses were issued as part of a design change
(either temporary or permanent) or revised for other purposes since the previous
assessment.

f) Maintenance Control - Review maintenance controls to ensure that CRH issues
were conddered during the performance of gpplicable maintenance since the previous
assessment. Review maintenance controls to ensure that required periodic
maintenance of the control room boundary was performed since the previous
assessmentt.

Wakdowns of the control room boundary are necessary to assure that it is in accordance
with plant drawings (see Appendix C for guidance) and that new inleakage vulnerabilities
have not been introduced. Review test performance results (results fromall post
maintenance, post-modification, and surveillance testing) on the gppropriate control room
systems and adjacent areas systems to ensure system performance has not degraded since
the previous test/assessment. Additiond tasksthat can be included in the review are:

Confirmation of differentid pressure margin for pressurized control rooms between
the CRE and adjacent spaces. If the differentia pressure margin has changed since
the last test, further assessment and corrective actions may be required.
Examination of industry operating experience to confirm gpplicability.
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4.3.2.2 Periodic CRH Assessment Schedule

Perform a periodic CRH assessment three years following:
Completion of the Section 4.2 basdline test, or
Any subsequent successful periodic CRE inleskage retest.

4.3.2.3 Evaluation of CRH Assessment Findings

Ensure that findings and areas for improvement that result are entered, as appropriate,
into the plant corrective action program.

If no discrepancies are found, perform aretest per Appendix D in three years.

If discrepancies are found, determineif the discrepancies are procedura, minor or
magor. If necessary, notify the NRC in accordance with any
applicable regulations or the plant technical specification.

- If the discrepancy is procedura or minor correct the discrepancy per the plant’s
corrective action program (Section 3.3) and perform a periodic retest per
Appendix D three years after this assessment.

- If thediscrepancy ismgor, fix the discrepancy per the plant corrective action
program (Section 3.3) and retest the CRE inleakage per Appendix D. Perform
aperiodic retest three years after this successful retest.

4.3.3 PeERIODIC CRH RETEST

4.3.3.1 Periodic CRH Retest Process

Perform a periodic retest for CRE inleakage in accordance with Appendix D.
Preconditioning as defined in Section 4.2.1 is not acceptable for periodic retests.
However, maintenance performed as part of the stlandard operation of the plant is not
considered preconditioning. Licensees should not schedule other maintenance
immediately before a scheduled periodic test. Such a practice would detract from the
objective of the periodic test to determine system maintainability and reliability.

4.3.3.2 Periodic CRH Retest Schedule

As shown in Figure 1, a periodic retest for CRE inleskage is performed three years
following ether &

Successful periodic assessment or
Retest resulting from a previous test failure or mgjor assessment failure.
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4.3.3.3 Evaluation of CRH Retest Findings

Review the periodic retest results. Acceptable results exist if the nomina measured
inleskage vaues are less than or equd to the andlysis input vaues.

If the results pass, perform a reassessment three years from thistest per Section
4.3.2.

If the resultsfail, implement one of the following courses of action, in addition to
meeting requirements of the corrective action program as described in Section 3.3:

- Demondrate conformance with the plant licenang basis using reandysis and
perform a periodic retest three years from thistest, or

- Fix the discrepancy and retest the CRE inleakage per Appendix D; then
perform a periodic retest three years from thistest.

4.3.4 PERFORMANCE BASED TEST AND ASSESSMENT FREQUENCY

The interva for the reassessment and retest processis specified asthree years. It may
be appropriate for licensees to adjust the period between assessments and tests, after
industry and licensees devel op an experience base regarding testing and assessment. A
licensee may elect to judtify increasing the intervas between future assessments or tests
based on satisfactory test performance. Changesto test and assessment frequencies
may require NRC approva if they were previoudy reviewed and approved by the NRC
daff. If testing or assessments experience is unsatifactory, alicensee should consider
decreasing the intervas between future assessments or tests based on test performance
as part of the Corrective Action Program response.
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5 TRAINING

Perform atraining needs andysis to assess the level of understanding of operations, maintenance
and engineering personnel with respect to the CRE integrity program and issues that influence
control room habitability. Prepare gppropriate training modules and schedules and perform
periodic training. The information contained in this document dong with plant soecific
information provides a good bass to devel op these training modules.
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APPENDIX A

SMOKE EVALUATION

1. PURPOSESCOPE

This appendix provides a quditative assessment tool for managing the smoke in the control room.
The guidance ensures that the operator maintains an ability to safey shut down the plant during a
smoke event originaing insde or outside the control room.

2. ASSESSMENT

Perform an assessment to assure that the operator has the capability to safely shut down the plant
from ether the control room or the dternate shutdown locations during asingle credible smoke
event originating either indde or outside of the control room. A design basis event does not need
to be assumed smultaneous with the smoke event. Consder the following items.

Verify that asngle credible smoke event does not smultaneoudy result in contamination of
the control room and aternate shutdown loceations such that reactor control cannot be
maintained from one of the locations.

Verify that a credible smoke event does not exist that could affect control room habitability
while smuitaneoudly blocking the normal egress path to the dternate shutdown panels or
controls. Otherwise, verify that an aternate egress path exists and that it is addressed in
plant procedures.

Verify that sufficient procedurd guidance exigts to mitigate credible smoke events. Smoke-
response- procedures should contain provisons to manudly dign ventilation sysemsto
exhaust smoke away from the control room and dternate shutdown panel when practicdl.
Verify that a sufficient number of control room operators per shift are qudified in the use of
sdf-contained breathing apparatus (SCBA) if SCBAs are credited for success.

Verify that the gppropriate SCBA and smoke removal equipment are available and properly
staged if credited for success.

Veify that initid and continuing training is performed to ensure familiarity with the success
paths credited in alicensee' s response to smoke events.

The condition should be entered into the plant’ s corrective action process for appropriate
resolution if the assessment determines that a potentia Situation exists where a success path
is not assured.
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3. CONTINGENCY LOGIC EVALUATION

The steps below outline possible success paths to ensure safe shutdown capability is maintained
during a smoke event. These paths should provide confidence that a smoke event can be
mitigated.

Should an excessive amount of smoke infiltrate the control room envelope, the operators
may isolate the ventilation system if the outsde air intake is the primary entry point of the
smoke. Efforts should then be taken to clear the smoke using ether an ingtalled smoke
remova system or portable blowers. A short-term limited use of SCBAs may be expected
in thisstuation. The ability to clear the smoke in a reasonable period would be considered
a success path.

If smoke removd is not a success path in the short term, then assess if the smoke would
have a detrimenta effect on the operator’ s ability to control the plant. Consideration should
be given to evacuate to the dternate shutdown panel(s) or controls. This decision would be
based on the severity of the Stuation and the availability of a safe egress path to the dternate
shutdown panél(s).

If the dternate shutdown panel(s) or controls are aso contaminated with smoke, it may be
advantageous to remain in the control room usng SCBAs until smoke can be cleared from
one of the locations.

If the decision is made to evacuate the control room, choose a primary or an dternate path
to the aternate shutdown panels or controlsthat are least affected by the event. It may be
necessary to use SCBA while trangiting to the aternate shutdown panels or controls.
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APPENDIX B

COMPENSATORY MEASURES ALLOWABLE ON AN INTERIM BASIS

1. PURPOSESCOPE

Licensees may need to implement compensatory measures as part of the plant’s corrective
action program. This gppendix identifies two actions that may be considered for use as
compensatory measures in the event of unacceptable radiologica dose consequences. These
actions are the use of sdlf-contained breathing apparatus (SCBA) and the use of potassium
iodide (K1) tablets. Other plant specific compensatory actions may be appropriate. The use of
any compensatory measure will require a plant specific evauation to judtify its use.

The use of SCBA and Kl is acceptable for addressing unacceptable radiological release
conseguences in the interim situation until the licensee corrects the control room envelope
integrity issue. However, use of SCBA or Kl in the mitigation of Stuations where inleakage
does not meet design basis limitsis not acceptable as a permanent solution. 10 CFR 20.1701
dtates that engineering/process controls shal be used to the extent practica. If not practical,
then 10 CFR 20.1702 methods should be used. Therefore, the use of SCBAs should be alast
resort. The length of time for which credit is dlowable should be determined on a case-by-case
bags. If credit is currently part of the licensing basis, specia consderations may be necessary.

The use of SCBA to mitigate adverse on-ste or off-ste hazardous chemical release
consequencesis alowed by Regulatory Guide 1.78, Revisons 0 and 1 and Regulatory Guide
1.95. The approved use of SCBA under these circumstances is not considered a
compensatory measure. In addition, plant modifications such as the inddlation of locd
hazardous chemical monitors should be considered in the event of unacceptable hazardous
chemical release consequences. Temporary removal or relocation of an ongite hazardous
chemica source should be evauated as part of any plant maintenance or modification actions.
Additiond guidance is provided in Regulatory Guide 1.78.

Asdescribed in Appendix A, compensatory measures that should be considered to respond to
smoke events include the use of SCBA, as well asthe use of pre-staged portable exhaust fans
to remove smoke from the control room or dternate shutdown panels or controls aress.
Compensatory actions are to be developed to the extent necessary to assure that the
requirements of 10 CFR 50, Appendix A, GDC 19 are met. Asfor the case of response to
radiologicd releases, the use of any compensatory measure will require a plant specific
evauaion to judtify itsuse.
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2. SELF-CONTAINED BREATHING APPARATUS

Credit for the use of SCBASs as a compensatory measure is alowed provided an approved
respiratory protection program isin effect. An gpproved respiratory protection program
utilizing SCBAs can dlow for inhaation dose protection factor vaues between 100 to 10,000
(see 10 CFR Part 20, Subpart H and Appendix A.) In addition to the requirements of 10 CFR
20 Subpart H, the following are key consderations for crediting SCBA use in support of
control room habitability assessments.

2.1 Approved Respiratory Protection Program

2.1.1. Confirm the use of an approved respiratory protection program in accordance with 10
CFR Part 20, Appendix C, Regulatory Guide 8.15, Rev. 1, Acceptable Programs for
Respiratory Protection and NUREG-0041, Rev. 1, Manual of Respiration,
Protection Against Airborne Radioactive Materials.

Maintaining an adequate respiratory protection program is vita to workers safety
and, thus, to ther ability to respond in atimely fashion to emergencies.

Plant operators and emergency response workers can face not only radiological
arborne hazards but, in many cases, are chdlenged by unknown and potentidly
immediately dangerousto life and hedth (IDLH) conditions. Therefore, non
radiologica hazards should aso be considered.

2.1.2. Plansfor deding with emergencies should include consideration of:

Postuated duration of SCBA use
Quantities and kinds of materids againgt which protection must be provided
Physical characterigtics of the hazardous area
Access reguirements
Numbers of people and technica skills needed
Amounts, types and locations of equipment necessary
Need for and availability of backup/replacement supplies for use in emergencies
Enhancement of communications
Capability of control room facilities to accommodate operators working with SCBA
Visud imparment.

2.2 Training and Qualify Sufficient Operatorsfor SCBA Use

The licensee should ensure there will dways be sufficient numbers of control room operators on
shift that are quaified for SCBA use.
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Since SCBA useis expected to be infrequent, there should be adequate periodic, hands-on
training and practice with donning and wearing SCBA including communication techniques and
vison impairment during SCBA use.

Perform smulator crew training accident scenarios with operatorsin SCBAS, if SCBA units
would be used as an interim compensatory measure for radiologica events for more than 180
days with the plant in Mode 1. These scenarios should represent design basis accident
response actions, including a bottle changeout, and smulate awatch turnover.

Additionaly, operators should be trained and practiced to change out air cylinders and know
where spare charged air cylinders are stored for emergency use.

Effective program oversight and controls should be in place for tracking and maintaining
operators required periodic retraining and SCBA fit testing.
2.3 Adequate Supplies of Equipment

Sufficient dedicated, surveyed and inventoried equipment with various s ze face pieces should
be available for use by control room operators a dl times.

A sufficient number of support personnel should be assigned to transport and replenish supplies
for the duration of the need for SCBA.

2.4 Corrective Lensesfor SCBA Users

All those requiring vision correction should use contact lenses or approved spectacle adaptersin
accordance with 10 CFR Part 20.1702(e),

A lack of required vision correction could hamper the control room operator’ s performance of
licensed duties, including timely and effective response to emergencies.

Corrective lenses with temple bars interfering with the seeling surface of any respirator facepiece
shdl not be worn while using such equipmen.

Semi- permesable prescription contact lenses may be worn if their use has been satisfactorily
demonstrated.

Hard contact lenses should not be worn with full-facepiece respirators. Hard contact lenses
present adistinct hazard to the individua due to the possibility of the lenses dipping because of
pressure on the outside corners of the eye from afull-face mask or a speck of dirt getting under
them while the respirator is being worn.

2.5 Respirator Fit
Persons uaing tight fitting (facepiece) respirators should not have any facid features thet interfere

with the sedling surfaces of the respirator. The required minimum staffing of control room
operators quaified in SCBA use should be clean-shaven.
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2.6 Method(s) To Refill SCBA Air Cylinders

Thisincludes proper location of air compressor intakes (e.g., not downwind from release
points).

When a compressor is used, it should be properly monitored and attended to ensure that the air
intake remains in an uncontaminated atmosphere.

The impact of loss of off-site power should be factored into electric power sources to support
refill methods.

2.7 Relief From Respirator
Provisions should be considered for operators wearing SCBA to leave the arealif necessary.
2.8 Monitoring Program

An appropriate air sampling program should be implemented to monitor control room airborne
radioactivity levelsto determineindividua exposure levels based on stay times, protection
factors and respirator usage.

Protection factors apply only in arespiratory protection program that meets the requirements of
10 CFR Part 20.

These protection factors are applicable to radiological, oxygen deficiency, hazardous
chemica and smoke hazards and may not be appropriate for hazards thet involve skin
adsorption.

Prompt emergency response does not lend itsalf to prework assessment of airborne
hazards. In emergency Stuations, for example, it isillogica to take a* no-protection”
assumption for entry into IDLH areas of unknown hazards.

3. POTASSIUM | ODIDE

Certain forms of iodine help the thyroid gland work correctly. Most people consume the
iodine their thyroid needs from foods such asiodized sdt and fish. However, the thyroid can
hold or store only a certain amount of iodine. In the event of anuclear accident involving the
release of large amounts of radioiodines, sgnificant uptake of radioiodines by the thyroid could
occur from inhaation and ingestion. The basis for using Kl to limit thyroid dose is that
adminigration of stable iodide as a prophylaxis can prevent thyroidal uptake of radioiodines,
and thus reduce post- accident radiation dose to the thyroid.

Kl is an effective thyroid-blocking agent when administered immediately before or after an
exposure to radioactive iodine (that is, within oneto two hours). If KI isadministered more
than four hours after an acute inhalation or ingestion of radioiodine, then its effectiveness as
thyroid-blocking agent is subgtantidly reduced. The prompt adminigtration of Kl in the event
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of anuclear accident is critical to its effectiveness as a protective measure. Credit may be
taken for afactor of 10 reduction in thyroid dose due to the adminigtration of KI. Plant
procedures should be in place to ensure K1 can be administered to control room operators
(and to oncoming shifts) soon after the start of an event where radioiodine has been released or
could be released.

3.1 Congderationsfor Crediting K1

Although K1 is a non-prescription medication, the licensee' sinterna policies on administering
medications to employees should be reviewed and followed as required.

Personnd who are candidates for receiving KI must be screened for possible alergic reactions
toiodine. Shift personnel who are dlergic to KI may need to be temporarily reassgned, or
provisons made for relieving them from duty in the event of aradioiodine release.

Personnd who are identified as candidates to receive Kl after an accident must be on an
gpproved list. The approved list should be readily accessible so that prompt administration can
be performed.

It is not mandatory for control room operators to take K1 as a protective measure. Those who
choose not to take K1 should evacuate the control room and be replaced by another qualified
operator.

Adequate supplies of KI must be available in the control room for control room operators.
Provisons must be made for storing K1 tablets properly, and for periodic replacement prior to
the shelf life being exceeded. Adequate supplies should dso be avallable to administer Kl to
relief personnd.

Plant procedures should be in place to direct administration of Kl to control room personnel
within two hours of aradioiodine release. Procedures should aso be in place to administer Kl
to oncoming shifts as necessary if radioiodine releases continue.

Controls should be in place to determine if follow-up adminigtration of K1 isrequired. The
decison to have follow-up adminigtration of KI should be done in consultation with the
licensee' s company medica representative and the plant’s emergency reponse organization.
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APPENDIX C

SYSTEM ASSESSMENT

1. PURPOSE
This gppendix provides guidance on performing walkdowns and ingpections of the control room
envelope and associated ventilation systemsto identify potentid vulnerabilities to inleskage.

2. SCoPE

This system assessment should not be confused with the control room envelope (CRE) integrity
assessment discussed in Section 4.3.2. This system assessment is a prerequisite for basdline
tedting.

This gppendix provides the direction for:
Identifying potentia vulnerabilities to inleskage into the control room envelope

Determining whether the sysem is configured and will dign in amanner consstent with its
licenang basis

Identifying areas where maintenance activities should be directed

Determining whether the CRE and adjacent area ventilation systems are performing in a
manner consstent with their licensing and design bases

This gppendix does not provide guidance for minimizing inleekage vulnerabilities. Informationd
Appendix CC provides additional supporting information for minimizing vulnerabilities and
sedling once the inleskage source is identified.

3. ASSESSMENT M ETHODOLOGY

3.1 Boundary

This section ensures the user has a good understanding of the boundaries for the control room
envelope (CRE) and the ventilation system(s) by performing the following process:

3.1.1 Obtain copies of the drawings (e.g., flow, physicd, or generd arrangement, etc.)
that show the CRE and surrounding aress, the control room hesgting, ventilating and
ar conditioning (CR HVAC) system(s), adjacent area HVAC systems and
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ventilation systems (that are not part of the CR HVAC) that traverse the control
room envelope boundary.

3.1.2  Highlight the following on the drawings. This may require more than one set of

drawingsif the system response is different for different types of events:
Boundaries of the CRE,
Boundaries of the ventilation system(s) that serve the CRE,

Portions of the ventilation system(s) that are physicdly located outside the
boundary or perform a boundary isolation function (e.g., dampers). This should
include system dignments for response to both radiologica and hazardous
chemica events and

Non-ventilation system(s) that traverse the CRE boundary and adjacent area
systems. Highlight and label on the drawings the routing of other ventilation
gystems that traverse the envelope.

Operating Configurations

The information identified in this section will be used in Section 4.2 of Appendix D to establish
test dignments.

321

3.2.2

Operating Parameters

Edtablish the design performance parameters for the ventilation systems for the different
chdlenges (radiologicd, hazardous chemica or smoke). These parameters include but

are not limited to differentia pressures, makeup and recirculation flow rates, duct static
pressures and filter differentid pressures.

The purpose of this activity isto identify portions of the CRE that are a lower pressure
than the surrounding aress. Identify ductwork of non-CR HVAC systems that traverse
the envelope and are at a higher pressure than the envelope and to verify that the as built
systems are consstent with controlled documents. If this was done earlier as part of the
design bases review for other sections of this document, smply refer to that work.

Consider the Challenges

Consder dl accident configurations of the CR HVAC and of the ventilation systemsin
adjacent areas during review of the pressures in the envel ope and adjacent aress.
Focus attention on the automatic and/or manua responses of the systemsto different
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challenges examples. (LOCA, FHA, MSLB, SGTR, hazardous chemica or smoke).
For example:

A control room envelope could be pressurized during aradiological event and not
pressurized during a hazardous chemica event.

Operator actions taken per operating procedures during post-accident mitigation to
reglign ventilation systems can result in system dignments different than
configurations due to automatic sarting sgnals.

The response of ventilation systems in adjacent areas can be different for a safety
injection (Sl) event versus a control room high radiation event (non-SI event).

LOOP Versusa Non-L OOP Event

Evduate operating dignments in a manner that maximizes the dose to CR operator.
Consder the following examples and guidance:

Ventilation system aignments serving the CRE and serving adjacent areas should
condder the mogt limiting configurations. Consistent with the licensing basis for the
facility, the user shoud consder aloss of off-gte power (LOOP) coincident with the
event. A LOOP istypically assumed to occur concurrent with an accident, but not with
ahazardous chemica release.

Assuming a LOOP coincident-with-the-event may not provide the limiting condition for
control room inleskage. For example, ventilation systemsin adjacent spaces may
continue to operate during a non-LOOP situation and result in aless favorable
differentia pressure condition acrossthe CRB. [f the assumption of a LOORP resultsin
the CRE being positive to al adjacent spaces, it may be more conservative to assume a
non-LOOP event. Thiswould need to be examined within the analyses of the overdl
accident response.

Single Active Failure

Consder single active failures consstent with the licensng basis for the facility. Cases
may exist where assuming al trains function as designed (i.e.,, no single failure occurs)
could be more limiting from an inleskage perspective. For example:

For aneutral pressure control room, operating both HVAC trains can result in an
increased number of rooms within the CRE that have negative pressure reative to
the adjacent aress.
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For a pogitive pressure control room, operating both pressurization systems can
result in increased unfiltered inleakage if the fans are located outside the CRE.

3.2.5 Seasonal or Daily Changes

Consder dignments that may vary due to seasond variation. The aignment of
ventilation systems and the corresponding pressures in the adjacent compartments (from
those adignments) can be affected by the time of year or thetime of day. During
different seasons or different times of the day, the ventilation systems serving these areas
may be operated in different configurations depending on conditions such as outside air
temperature. For example a PWR turbine building ventilation system adjacent to the
CRE may be at a negative pressure with respect to the CRE for summer, but positive
for winter operation.

Walkdown Performance

Perform awakdown to determine potentid leak locations. There are severa methods available
and some of these are described below. These methods do not provide quantitative methods
for determining inleskage, but only aid the user in determining potentia inleskage locations.

The wakdown should:
Confirm that al components are configured in accordance with the design
Confirm that al components can be configured in their accident modes

Verify that the normdly indicated system parametersin the various operating
configurations are congstent with the design and licensing parameters

Verify the proper operation of ventilation systems adjacent to the CRB for the
various chalenges.

Section 3.4 provides detailed discusson of the types of itemsto consider during these
ingoection activities.

3.3.1 Visual Examination

Perform avisua examination that consists of a thorough wakdown of both theinsde
and the outside of the CRB, where accessible, to determine the physical condition and
identify any unwanted openings. Thisisimportant because numerous smdl openings
can yidd reatively high leskage rates. Specific areas to be visudly inspected are
identified in Section 3.4.
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Tools such as smoke pencils can be helpful to determine if leakage exists. Smoke
pencils should be used deliberately to digtinguish between alesk and random air
currents. ASTM E1186 (see Table D-1) provides additiona information on how to use
smoke pencils.

Outleskage may affect the ability of a pogtive pressure system to sufficiently pressurize
the CRE. Outleakage requires additional makeup ar to maintain the postive pressure;
even though thisair isusudly filtered, it dill affectsradiological and hazardous chemica
asessments. Outleakage is dso important for aneutra pressure control room since the
outleskage must be compensated by inleskage.

Eadly accessble and large inleskage sources are mogt likely to be identified via
walkdown.

Specific Ingpection Areas

Determine specific inspection areas for identification of vulnerabilities. Table C-1 provides alist
of itemsto consider when evauating potentia vulnerabilities to control room inleskage.
Consder both unfiltered and filtered inleskage vulnerahilities. The itemsin the teble are
gpplicable to severd different potential system and envelope configurations, but not al of these
may be gpplicable to any given plant. Table C-1 isnot to be consdered an dl-incdusve list but
only as guidance for the types of potentia vulnerahilities. It may be hdpful to ligt the
vulnerabilities by type (e.g., doors, dampers or structurd joints) and rank them in order of
importance or suspected |eakage.

The following subparagraphs provide additiond insght of the actions that plant personnel should
consider when performing the Section 3 walkdowns and assessments described in Table C-1.

341 CRHVAC
For portions of ventilation systems located outside the CRE:

CR ventilation systems that are located outside the CRE can experience inleskage if
portions of these systems (e.g., return ducting) are at a negative pressure relative to
the area(s) they pass through.

Some ventilation ducting (e.g., commercia, pocket lock, non-seal welded or non-
bolted connections) can be a source of potentia leakage locations. Insulated
ductwork can be difficult to ingpect but can be aleakage source. If theductingisa
potentia leakage source, the insulation may need to be removed to fecilitate
ingpection.

Air handling unit (AHU) housings can be asource of inleskege if they are not
welded or their integrity is compromised. For example, the underside of the housing
can be alocation of corroson due to moisture accumulation.

C-5



34.2

NEI99-03, Revision 1
March 2003

AHU dectrica and instrumentation penetrations can be a source of unfiltered
inleakage.

AHU and ventilation system doors, hatches or other entry points can be a source of
unfiltered inleskage. Inspect such items as latches, sealing surfaces and sed
compression.

Fan shafts can be a source of inleskage if not sedled. Thisis due to the negative
pressure a the fan shaft location.

Loop seds and drains can be a source of inleakage.

For portions of ventilation systems located insde the CRE:

Portions of pressurization ductwork upstream of the filter and within the CRE can
be a potentia source of inleakage. This portion of the syssem may operate at a
higher pressure than the pressure in the envelope.

Ducting thet isisolated can be a source of unfiltered inleskage if the isolation
dampers are not lesk tight. Typicdly thisis a concern if the ductwork interfaces
with the suction Sde of afan (e.g., recirculation or AHU).

Other Ventilation System Ducting Within the CRE

Ducting associated with other ventilation systems may be routed through the CRE.
These can be a source of inleskage if the systems operate a a higher pressure than the
pressure within the envelope. Control room pressure can influence the leakage from this
ducting such that the lower the control room pressure, the more the duct lesks. In
addition, in some cases, no pressure (e.g., isolation only for a hazardous chemica event)
can influence the leekage from this ducting. As an dternative to duct seding or
replacement, it may be acceptable to change the operating mode of the subject
ventilation system or secure it to ensure that it operates with alower pressure than the
envelope pressure. |solaing the ducting during post-accident mitigation does not
exclude it from being a source of inleskage because damper leskage in isolated
ductwork may provide a potential source of inleakage.

Excessive leakage from ducting routed through the CRE may assst in pressurizing the
CRE. Seding these lesks could result in reduced CRE pressure.

Ventilation ducting (e.g., commercial, pocket lock, nonseal welded or non-bolted
connections) can be a potentia |eakage location. Sea welded ductwork should be
visualy inspected to ensure the integrity of the welds. Insulation may need to be
removed from the ductwork to facilitate ingpection to locate legks.
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CRE Boundary Penetrations

Penetrations such as cables, conduits or smal pipes can be a potentia source of
inleakage. To the extent practica, both the insde of the conduit and the
conduit/wall penetration should be inspected to determine that seds are present and
functiond.

Other items such as unsealed concrete anchors through block walls can be a
leakage source at the interface.

Ventilaion equipment drains, system drains or floor drains commonly penetrate the
CRB. To prevent leskage through these lines, check valves or loop sedls should be
indaled. If used, verify that the check vave design is gppropriate for its gpplication
and the loop sedl's are maintained to keep them filled.

Doorsin Control Room Envelope Boundary

Door seds can be apotentid significant source of inleskage. Experience has indicated
that the door-to-door frame (sides and top of door) and the floor (bottom of door) can
be sgnificant lesk locations. The ingpection should not only ensure the integrity of the
sedls but dso verify that the door is properly compressing the sedls.

Ventilation System Dampers

CR HVAC isolation dampers that close to ensure the integrity of the system and the
envelope during an event can be potentia sources of inleskage if they do not sedl
properly or if they have degraded sedls. On systemsin which the difference between
norma pressurization and accident pressurization modes is the position of a bypass
damper around afilter bank (dampers used to divert flow), leakage through these
bypass dampers congtitutes unfiltered inleskage. Baancing damperstha establish a
particular flow rate necessary for pressurization can have an impact if they are set in
inappropriate positions.

Leakage can aso occur through damper shafts or other associated sub-components
that penetrate the ducting pressure boundary.

Other Non-HVAC Systemsin the Envelope

Instrument air and/or service air systems can enter the envelope to provide air for
functions such as damper controls or breathing air. The compressors for these systems
may be located outside the envelope and provide a means of unfiltered inlegkage if the
components insde the envelope legk, or venting of air is part of the component
operation.
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Radiation monitors outsde the envelope that draw samples from inside the control
room, and radiation monitors ingde the control room that draw samples from outside
the envelope, can be a source of inleekage if the sample lines lesk.

3.4.7 General Boundary Construction

Certain congtruction configurations or deficiencies are more susceptible to inleakage.
For example, porous (nonHfilled) block walls can legk, where poured intact concrete
walls should not lesk sgnificantly. Deficiencies such as cracks or inadequate sedling
materids can be locations for inleakage. Deficient expansion joints can be a source of
leakage.

Areas that are frequently overlooked are those thet are not readily visible; e.g., above
dropped cellings, below raised floors, or againgt walls behind pandls. These should be
ingpected to the extent practica. In some cases, it may be possible to verify the
boundary by inspecting the other side.

3.4.8 System Flow Measurements

Airflow rates should be measured to ensure that the system flow rates are as expected
for the various configurations. This document does not provide guidance on determining
system flow rates. These measurements must be obtained from test results and
compared with gpplicable limits to ensure that control room HVAC and interfacing
systems are operating as designed. Ensure the tests were performed within an
appropriate time frame and represent current system parameters.

An evauation should be performed to ensure that the filter flow requirementsin the
emergency mode are not invadidated by inleskage. An example of thisisacondition
where aflow instrument is located upstream of the filter housing and recirculation fan
and shaft inleskage exigts.

Significant discrepanciesin arr flow rates (i.e., the sum of theindividud flow rates does
not equa the whole) need to be evaluated. These types of conditions indicate the
possibility for leakage and unwanted airflow. Differences may dso be dueto the
uncertainty of the measurements.

4. Documentation

Document the control room boundary, the modes of operation and the walkdown results, listing
any inleskage vulnerabilities.
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Document areas lacking seds and/or requiring refurbishment of seds. Document any deficiencies
identified during the assessment in the licensee' s corrective action program.

The documented information from this assessment is to be used in performing inleskage testing
described in Appendix D.
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Table C-1 DETERMINATION OF VULNERABILITY SUSCEPTIBILITY

System / Component® Determining Inleakage Vulnerability

CRHVAC Operation (Section 3.2) | Determine the operating parameters and alignments of the systems.

CRHVAC Integrity (Section 3.4.1) | Determine if control room ducting and/or HYAC equipment located outside the envelope is at a
negative pressure with respect to adjacent areas. This is applicable to both operating and non-
operating equipment. If this condition exists then inleakage is possible. The following
vulnerabilities may then exist:

Ductwork including previous repairs with RTV sealant

Bellows, flanged and flexible joints

Equipment housings

System penetrations such as chiller lines, electrical and instrumentation
Accesses such as doors or hatches

Fan shaft (AHU, recirculation fan, etc).

Determine if portions of the pressurization ducting inside the envelope between the envelope
boundary and the filter are operated at a higher pressure than the envelope pressure (for portions
of the ductwork located inside the envelope).

Determine if AHU fans have the potential to draw air from isolated ducting lines (i.e., damper
leakage) that penetrate the envelope boundary.

% The Section references shown in this column refer to paragraphs in this appendix.
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Table C-1 DETERMINATION OF VULNERABILITY SUSCEPTIBILITY

System / Component3 Determining Inleakage Vulnerability
Other Ventilation System Ducting If other system ducting is routed through the envelope:
(Section 3.4.2)

Determine the post-accident pressure in the ducting relative to the pressure in the
envelope (consider the effects of this ducting as a means of both inleakage and

outleakage). Note: Excessive leakage from ducting routed through the CRE may
assist in pressurizing the CRE. Sealing these leaks could result in reduced CRE

pressure. After sealing, pressure in the control room should be rechecked to ensure
that it meets design conditions.

If the ducting is isolated, consider the potential for damper leakage.

Determine the integrity of this ducting. Consider the items identified above under CR
HVAC integrity.
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Table C-1 DETERMINATION OF VULNERABILITY SUSCEPTIBILITY

System / Component3

Determining Inleakage Vulnerability

CRE Boundary Penetrations
(Section 3.4.3)

Determine that wall, floor and ceiling penetrations (i.e., conduits, electrical cable trays, etc.) are
sealed.

Check for voids inside cable bundles that may be covered with cable coating or voids under the
cable in the tray.

Check for non-leak-tight flexible conduit or armored cables passing through penetration seals.
Check seals inside the conduit and between the conduit and the wall.

Check conduit connectors, couplings and terminations.

Check caps on spare embedded sleeves.

Determine that ventilation ducting penetrations and dampers are properly sealed.

Check for space around fire damper sleeves. Note that space around fire dampers is nhecessary
to allow damper expansion during a fire for proper damper functioning. Assure that the space is
within requirements for expansion such that the fire damper retains its capability to function for a
fire. Should the spaces need to be sealed consult fire damper standards (i.e., contact the
manufacturer of the damper) to assure damper integrity is retained.

Check for concrete anchors or other bolts through block walls that are not sealed.

Determine that drains (floor or equipment) have loop seals or check that valves and abandoned
drains are sealed. If used, verify that the check valve design is appropriate for this application.

Determine if there are other types of penetrations that can provide potential leakage pathways.
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Table C-1 DETERMINATION OF VULNERABILITY SUSCEPTIBILITY

System / Component3

Determining Inleakage Vulnerability

Doors in CRE Boundary (Section Determine that there are no defects in the doors.

3.4.4)

Determine that door seals (including sweeps) are not cracked, are not missing and have proper
fit.

Determine that doors are properly compressed or fitting against the door seals.
Determine that door latches are functioning properly to maintain the door securely closed.

Determine that doorframes are properly sealed.

Ventilation System Dampers
(Section 3.4.5)

Determine that control room isolation damper seals are not cracked, are not missing seals and
have proper fitting seals.

Determine that control room isolation damper linkages are functioning properly to assure
compression of the seals against the damper blade(s).

Determine that damper shaft penetrations are properly sealed.

Other Non-HVAC Systems in the Determine if there are instruments or service air lines that enter the envelope boundary and could

Envelope (Section 3.4.6)

provide potential unfiltered air sources due to leakage or operational venting of air operated
components.

Consider other equipment operations providing a mechanism for air inleakage such as radiation
monitors that are located outside the envelope and draw a sample from within the envelope.
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Table C-1 DETERMINATION OF VULNERABILITY SUSCEPTIBILITY

System / Component3 Determining Inleakage Vulnerability
General Boundary Construction Determine that the general envelope boundary is in good condition, including:
(Section 3.4.7)

Block walls — unsealed or unpainted, cracked or missing mortar

Metal deck — joints and ceiling interfaces with walls

Plaster or drywall — unsealed over armor plate

Steel/concrete interfaces — structural steel, doorframes

Concrete — cold joints, expansion joints, seismic gaps

Hidden or abandoned chases or spaces or joints hidden under carpet

Fireproofing - penetrating envelope or covering joints or penetrations.
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APPENDIX D

TESTING PROGRAM

1. PURPOSE

This appendix provides guidance on preparing for and performing control room envelope (CRE)
inleakage tests to demonstrate conformance to the plant licensing and design bases.

The CRE encompasses the control room and other rooms and areas within the confines of the control
room boundary. The control room boundary (CRB) consists of the physical barriers (e.g., ducts,
dampers, floors, ceilings, wals and doors) that separate the CRE from other plant aress.

2. SCOPE

This appendix focuses on conducting atest that will quantify inleekage into the CRE. The guidance
includes the attributes of an acceptable test program, acceptable testing options, preparation for testing,
performance of testing, and disposition of test results. This gppendix isintended to aid plant personne
in the development of a plant specific testing procedure.

3. TEST ATTRIBUTES

The attributes of an acceptable test program are:

- Thetest must be comprehensive (see Section 3.1).
Integrated system testing must be conducted with systems and components under conditions that
bound their accident configuration lineups (see Section 3.2).
Testing must be performed using an industry standard or a combination of standards. Table D-1
identifies examples of standards (see Section 3.3).

The following subparagraphs provide additiona guidance on the attributes of an acceptable test
program.

3.1. COMPREHENSIVE

A test is congdered comprehensive if it quantifies al of the inleskage associated withaCRE. A
comprehensive test program determines the total CRE inleakage for each chalenge (e.g., hazardous
chemicd, and radiologica) that may be encountered. Some plant designs may be such that the CR
HVAC system(s) and associated components function in the same manner regardless of the challenges.
In those cases, the results of one test may be able to identify the inleakage associated with the various
chdlenges.
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3.2. CONFIGURATION LINEUPS
Test conditions are to bound the limiting conditions in the design basis.

Control room inleakage must be measured under conditions that support the licensee’ s accident
andyss. When possible, perform tests with the envelope, its associated ventilation systems and
adjacent ventilations systems digned and functioning the way they would if aradiologicd or hazardous
chemica event wereto occur. If identica dignments cannot be met, judtification must be given to
ensure the results are consarvative. This judtification should include an eva uation to demondrate with
reasonable assurance that the measured inleskage is bounding for the licensing and design bases
configuration that would exist during an accident. Alternatively, individud |leskage Stes may be tested
with the ventilation systems in a non-accident dignment provided that the test conditions for the
components are representative of the accident condition. For example, damper |eakage may be tested
in adatic condition as long as the ambient temperature and pressure differentia test condition bound the
accident condition. This evauation should be documented with the test results. Theinformation
identified in this section will be used in section 4.2 of this appendix to establish test dignments.

3.3.INDUSTRY STANDARD

Perform tests that demongtrate CRE integrity using arecognized industry sandard. The industry
gtandard must be relevant to the determination of inleakage for the specific application. See Table D-1
for examples and purposes of the standards.

4. TESTING

This section provides guidance on test prerequisites, choosing the system mode of operation, choosing
an appropriate test method, performing the test and digpositioning the test results.

4.1. PREREQUISITESTO TESTING

a) Basdline Test only - Perform an assessment of the CRB in accordance with Appendix C
of this document.

b) Baseline Test only - Determine the areas that need sedling, refurbishment or repair, usng
the information from Appendix C, and perform the necessary work prior to performing the
basdine test.

¢) Periodic Test only - Perform wakdowns per Appendix C, Sections 3.3 and 3.4 (with the
exception of Section 3.4.8).

d) Determine acceptance criteriafor inleskage. The acceptance criterion will be developed
using the configuration that results in the maximum consequences to the operator. This
inleekage vaue may or may not be the maximum possible inleskage into the CRE (see dso
Section 4.2 of this appendix).

€) Deveop contingency plansto address results that may challenge the operability of the control
room ventilation system. Development of contingency plans should include cdculations of
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maximum alowable radiologicd inleskage, maximum allowable radiologica inleskage for
use in operability determinations, and maximum alowable hazardous chemica inleskage. In
evauating the consequences of operable, but degraded conditions, the use of andyses
features approved in NRC regulatory guides that are not part of the current licenaing basis
may be judtifiable. The features need to be gpplicable to the plant. If permanent credit is
taken for these features, they will need to become part of the facility’ s licenang bass using
goplicable regulatory change processes. Contingency plans may include interim
compensatory measures. (See Appendix B).

Align HVAC systems (including adjacent spaces HVAC systems) consstent with the design
basis. For individua component leak tests, the conditions across the test boundary must
bound the design basis.

Consder the impact of other plant activities on the test, and of the test on other plant
activities An example of thisisthat CRB ingress and egress may need to be limited during
the tegt.

Note Plantsthat use outsde air for pressurizing their control rooms, and have Technica
Specifications addressing pressurizing air, must continue to verify that the amount of pressurizing
ar iswithin acceptable limits.

4.2. DETERMINE SYSTEM M ODE OF OPERATION FOR TESTING

a)

b)

Egtablish the mode of operation (i.e, CRHS aignment) for testing using the guidance
contained in Section 3.2 above. This must match, to the extent practical, with the dignment
evaduated in the design bassandyss. If itisnot possible to establish this dignment, an
dternative lineup may be used provided that it is conservative and documented.

Perform testing, with a sufficient number of different syssem modes of operation, to verify
the adequacy of the system for dl design basis events. If the plant can show that one test
configuration encompasses al operationa configurations (i.e., the mode being tested will
yidld the highest inleakage vaue and this vaue can support dl goplicable andyss) then
multiple tests are not required. For a plant designed for positive pressure to radiation
accidents, but neutrd for hazardous chemica events, two separate tests should be
consdered. Thisis because the leakage across the CRB in the neutra configuration can be
ether in or out of the CRE depending on the direction of the differentid pressure. Onetest
could be acceptableif it can be designed to show the maximum possible leskage in both the
positive and neutrd configurations.

Since some plants have different dignments for radiologica and hazardous chemica
chdlenges, multiple inleakage tests may be required (i.e., one for ahazardous chemica
event and one for aradiologica event). The acceptance criteriafor each test should
correspond to the inleakage that results in the maximum consegquence to the operator for the
particular event being tested.  Two common modes of operation are pressurization
(isolation with pressurization) and isolation (isolation without pressurization). The
pressurization modeis generdly for protection from radiologica events and the isolation
mode is generaly for protection from hazardous chemicd events. However, thisvaries
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among plants and each licensee should carefully determine the possible system dignments
that need to be tested. For example, if the plant has a hazardous chemical event that results
in arequired isolation of the control room, the system should be tested in the isolated mode.

d) The conditionsthat exist in the areas adjacent to the CRE influence the performance of the
CRHS. Although systemsin adjacent areas might not be expected to operate during an
emergency, during aloss of off-dte power, or with asingle falure, inleskage may be
increased if they do operate. Potential interactions between the CRHS and adjacent areas
that may increase the transfer of contaminants into the control room should be identified.
These interactions may be caused by ventilation systems that supply or exhaust air from
areas adjacent to the control room, are located in areas adjacent to the control room, or
have ductwork that traverses the control room or areas adjacent to the control room.

€) Effectsof the environment on the test results should be considered. Performing the test to
minimize environmenta influence is recommended. The test ingtruction should contain
guidance on environmenta effects. For example, the test should not be performed if thereis
astrong consstent wind (>15 mph) and the CRE is Sgnificantly exposed to the outsde
environment. The lower the wind speed, the more accurate the test results. 1n addition, the
test should consider seasond and daily temperature differences and their impact on pressure
differentid.

f) Document the system modes for testing and the basis for the system mode tested.

4.3. DETERMINE M ETHOD OF TESTING

Document the type of testing to be performed and the basis for the test chosen. Sections 4.3.1, 4.3.2
and 4.3.3 provide additional information on two acceptable methods of testing as well as guidance
criteriafor an dternative test method. The applicability, capability, and cost of each test method depend
upon the plant design. The evauaion stepsin order of importance and process are:

Judtify the gpplicability of the test method to the plant design by examining test fegtures and
requirements, including test benchmarking and correation, as described in this section.

Assessthe ability of the test to ddliver accurate nomind inleskage results, where uncertainties are
minimized and the magnitude and sources of uncertainty are understood.

If applicable, perform a cost comparison of test methods found suitable in the evaluations above. A
comprehensive evauation would include Ste personnel, Site equipment, and vendor costs. Andysis
and licenaing costs may dso be a consderation.

4.3.1. INTEGRATED TRACER GAS TEST M ETHOD BACKGROUND | NFORMATION

Thistest method is described in stlandard ASTM E741," Standard Test Method for Determining
Air Changein aSingle Zone by Means of a Tracer Gas Dilution.” It is gpplicable to al control
room designs and will provide the totd inleakage vaue. This test method determines tota
inleakage by one of three techniques concentration decay, constant injection and constant
concentration. Depending upon the technique, this involves the measurement of makeup flow to
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the CRE, the concentration of the tracer gas in the control room envelope, and the injection rate
of the tracer gas.

The concentration decay method has generdly proven the most effective method for the system
mode that relies on isolation without pressurized makeup ar. The congtant injection technique
has generaly proven the most effective method for the system mode that relies on pressurized
makeup air. Thistest method uses the measurement of tracer gas dilution to determine the air
change within the CRE. The measurement of the concentration, and sometimes the volume rate
of the tracer gas that isinjected into the CRE, dlows caculation of the volume rate of outgoing
ar from the CRE. The inleskage can be inferred from these measurements. A combination of
these test methods may be gpplied to test a given control room configuration.

ASTM E741 provides a description of the limitations associated with the tracer gastest. It dso
identifies the knowledge and expertise requirements of individuas performing this test method.
Vendors have traditionally taken exceptions to the standard in developing their own testing
protocols. Informationa Appendix EE provides alisting of these exceptionsto ASTM E741.

Thistest method will not distinguish whether the inleskage is filtered or unfiltered, the inleskage
contribution of individual components, or the specific location of the leakage. For pressurized,
low-leakage control rooms, the uncertainty in the test can be a significant percentage of the
dlowable inleskage, due to typicad uncertainty in the pressurizing flow measurement. Congder
aso when performing atracer gastest thet:

Thistest is dependent upon ensuring uniform tracer gas concentration throughout entire
control room volume and upon gppropriate sampling techniques. Multiple sampling may be
advisable to improve the accuracy of the test results.

ASTM E741 defines azone by the air handling system serving it. Redundant air handlers
serving the same area can Hill be trested as one zone. Multizone buildings are difficult to
treet as Sngle zones and meet the uniformity of tracer gas concentration required for this test
method. If a control room is multizone it can Hill be tested usng ASTM E741.

Proper selection of the best measuring points for tracer gas test and injection points for
tracer gas prior to test initiation is important to the success of thistest method.
Determination of the net volume of the control room envelope may dso be important. This
volume enters into the calculations of inleakage for the concentration decay test method.
The more accurate the vaue, the more accurate the results of the tracer gastest.

Where gpplicable, the ability to obtain accurate measurement of the pressurizing flow rate
can have a 9gnificant impact on the uncertainty of the overadl test results.

4.3.2. INTEGRATED COMPONENT TEST M ETHOD BACKGROUND | NFORMATION

In the integrated component test method, the tota inleskage vaue is established by summing all
the results from the individual leskage location tests. Thistest method will distinguish whether
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the inleskage isfiltered or unfiltered. The inleakage contribution of individuad components will
beidentified. A limited number of inleakage tests using this method have been performed at
fadlitiesin the industry. In these cases, the uncertainty in the integrated component test results
has been smdler than the uncertainty in the integrated tracer gas test results at these facilities.

For licensees to use the test, the initia inleskage test results must be correlated with the test
results from the performance of an integrated test using the integrated tracer gas test method.
The integrated component test method is considered correlated as long as the nomina inleskage
vaue accounts for no less than 95 percent of the nomind inleskage test result from performance
of the integrated tracer gas test method. Such a correlation will indicate that the inleakage from
CR wadls, celling and floor inleskage is smdl.

If licensees can benchmark their assessment method and design to afacility that has correlated
the integrated component test method with the Integrated Tracer Gas Test Method, then the
licensee can use the integrated component test method for basdline testing and any subsequent
tests. Benchmarking a design, as used in this context, means that the facility design can be
compared to asmilar plant design that has dready correlated the two test methods. Smilar
design implies that the design, construction and operation are sufficiently aike so asto assure
comparable results between the two plants. Benchmarking the assessment method means that it
was conducted in a systematic manner as described in Step 2 of this section. A peer reviewer
from the benchmarked plant should be used to strengthen the assessment team and provide
assurance of the implementation of a Smilar assessment per Appendix C. Although not
required, a peer reviewer from the benchmarked plant is recommended to strengthen the
assessment team and provide assurance of the implementation of a smilar assessment method

Other aspects that should be understood prior to the performance of thistest are:

This test is dependent on the correct sdlection of components vulnerable to inleakage based
on a systematic assessment performed in accordance with Appendix C.

The identification and establishment of test pressures and airflow conditions to bound the
limiting condition for an individual component may be difficult.

Control room design limits the selection of thistest method. This test method is gpplicable only
to positive pressure CRE designs. The prerequisite for an integrated component test is the need
for the CRE to be maintained at positive pressure with respect to al adjacent spaces. The
following are control room design features that should be evauated when determining whether it
isfeasble to perform an integrated component test. All of these featuresimprove the ability to
correlate results to atracer gas test and reduce the complexity of the test program and the
andyses to derive results. However, these features are not prerequisites for the integrated
component test method. These features are:

A mgority of control room HVAC equipment and ducting is located within the CRE.
Minima non-control room ventilation ducting or air system piping penetrates the CRE.
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Ventilation ducting located outside the CRE should be of atight design (e.g., seam welded)
and isin good materid condition.
A smdl number of vulnerable locations to inleskage exi<.

This method requires three steps.

Step 1 - Performance of acomprehensive differentia pressure test on the entire control room
boundary. This verifiesthat the pressure ingde the CRE is greater than the pressure in the
outsde adjacent areas. Thistest is dependent upon the premise that the CRE is at apostive
pressure to al adjacent areas; however, testing must vaidate this premise. In this respect, the
differential pressure measurements are critical. These differentia pressure measurements are
used to demongtrate that there is only outleakage across the boundary walls, floors and
roofs/ceilings. Thisincludes the doors and all penetrationsin the boundary. Any
component of the boundary that cannot be verified to have a postive differential pressure across
the boundary must be tested for inleakage.

The comprehensive test of the control room boundary must include a sufficient number of test
points on each side of the boundary o that the test points in aggregate represent the entire
boundary that is credited in the test. If atest point represents an entire room, then the remote
locations in the room should be checked to ensure that the test pressure represents the condition
throughout the entire room. 1 not, additiond test points will be required. For example,
complicated room configurations with restrictions to air flow (pands, haf walls, etc.) can result
in pressure variations within the room. Each test result should be corrected, as necessary, to a
gandard st of environmental conditions.

The control room ventilation system should be in the limiting train pressurization mode of
operation as discussed in Section 4.2 of this gppendix. Elevation and temperature differences
can aso affect pressure differential and should be addressed.  All areas adjacent to the
boundary must be represented by a pressure measurement. Note that outleskage at least equa
to the pressurization makeup flow is expected to exist across the entire boundary.

Should resedling of the CRE occur after the differentid pressure measurements are made for the
purpose of reducing unfiltered inleakage into the CRE, then an additiona set of measurements
areto bemade. Thisisdueto the likelihood that the diminated leskage was assgting in
pressurizing the CRE. The additional set of measurements must show that required pressure
differentids are till being maintained.

Step 2 - Identification of vulnerable componentsto be tested. The Appendix C assessment
identified any areas vulnerable to inleskage. Then using Appendix C and the differentid
pressure test, components are identified where the pressure insde the control room boundary is
less than the pressure outside the boundary. Any components thus identified are determined to
be vulnerable to inleakage and will require an individua leakage test. For the periodic test,
perform reviews/wakdowns to assure that no new vulnerabilities have been created nor have
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exiging vulnerabilities been removed. Thisreview beginswith thelist of vulnerabilitiesidentified
(from Appendix C) for the baseline test.

Step 3 - Performance of lesk tests on components vulnerable to leakage. Where the pressure
ingde the CRE cannot be verified to be greater than the pressure in the outside adjacent aress,
these locations in the boundary must be individualy lesk tested. Thefind set of testsisthe
leskage tests for the individua components determined to be vulnerable to inleakage. These
integrated component test methods should be performed using industry standards (see Table D-
1 for examples). Any exceptions to the consensus standards should be noted.  Although the
control room ventilation system does not necessarily have to bein the limiting accident
condition, the test pressure and flow conditions across the tested component should bound the
accident condition. The effect of HVAC systems in adjacent areas under accident conditions
must be addressed when establishing integrated component test method conditions. The sum of
dl theinleskage test results will represent the integrated control room inleskage vaue.

4.3.3. ALTERNATE TEST M ETHODS BACKGROUND | NFORMATION

Licensees may propose dternate test methods. Alternate test methods must meet the following
criteria

The method must identify or capture and test dl potentid inleskage pathways and produce
an overdl inleskage vaue for the entire CRE.

The test must be performed in accordance with industry test standards such as those
examplesliged in Table D-1. Any exceptions to the consensus standards shall be noted.
The testing must be conducted in a manner that reflects or bounds accident configuration
leakage.

An dternate test method will require correlation and/or benchmarking. See discussion of
these itemsin relation to the integrated component test method in Section 4.3.2.

Licensees that propose to measure inleakage using an dternate test method will require a
detailed description and justification of the proposed method to allow an NRC review to
ascertain the acceptability of the test.

The documented information should include:
summary of the test method
description of the test apparatus and tolerances
parameter specifications
materia requirements
safety implications of the test (e.g., personne safety, impact on plant operations and plant
equipment)
preparations before initiation of the test
cdibration of test equipment
test procedure
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manner of cdculating inleakage and associated error from the test results
uncertainty (e.g., precision, accuracy) of test results obtained with the test method
corrdation and/or benchmarking results and evauations.

Table D-1 identifies some methods that may be considered for development as an dternative
test method. Note that a combination of methods may be necessary to produce an overdl
inleakage value for the entire envelope.

4.4, INLEAKAGE TESTING

Based on the determination made in Section 4.3, elther Section 4.4.1 (integrated tracer gas test method)
or 4.4.2 (integrated component test method) may be used. If an aternate test method is chosen, the
utility should establish the testing guidance related to the dternate test.

4.4.1. THEINTEGRATED TRACER GASTEST M ETHOD

The industry stlandard currently being used for atracer gastest to determineinleskage is
ASTM E741, Sandard Test Method for Determining Air Change in a Sngle Zone by
Means of a Tracer Gas Dilution. It isbeyond the scope of NEI 99-03 to provide a detailed
procedure applying ASTM E741; however, genera guidance is presented in preparing and
conducting the test.

441.1. PRELIMINARY ACTIONS

Perform the following steps prior to performing atracer gastest.

Determine if the test isto be performed in house or by a contractor.

Select the method of measurement that is appropriate for the CRE to be tested (examples:
concentration decay, constant injection and constant concentration).

Wakdown the CRE to sdect the best measuring points and injection points for tracer gas
prior to test initiation. This should be conducted with a set of as-built drawings.

Obtain materid safety data sheets for the tracer gas for incorporation/approva by the site's
materid control program.

Determine the net volume of the CRE, if needed. Thisvolume entersinto the caculations of
inleakage for the concentration decay test method. The more accurate the vaue, the more
accurate the results of the tracer gastest.

Ensure that the test organization, contractor or licenseg, is.

*  Familiar with thistype of tegting.

*  Hasal0 CFR 50 Appendix B qudity assurance (QA) program and, if so, decide
whose QA program will apply. Determine how the qudity requirements for
cdibrated measuring and test equipment will be met.

*  Familiar with the plant configuration, the purpose of test and the control room
HVAC mode to be tested prior to arrival on-Ste.
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*  Reviewsthe CRE Boundary and CREFS configuration and operation (ongite) in
detall to identify:

a) test configuration(s)

b) measured data required for habitability andyss

¢) CRE boundary and boundary condition walk-down

d) CREFS configuration wakdown.

*  Veifiesthat test procedures are compatible with plant procedures (including, but
not limited to):

a) test equipment cdibrations

b) test personnd qudifications

C) tracer gastest compatibility with plant chemica tracking program.
Determine the minimum time needed to perform the test as provided in ASTM E741. This
isafunction of the method of measuremen.
Prepare plant specific test procedures in accordance with plant requirements. The test
procedure should alow for using the contractor’ s actual tracer gas test methodology (if a
contractor was sdlected). Consider the effects of the environment on the test results
consgtent with the plant design basis assumptions. The test ingtruction should contain this
guidance on environmenta effects. For an example: the test should not be performed if
there is a strong congstent wind (>15 mph) and the CRE is exposed sgnificantly to the
outsde environment. The lower the wind speed, the more accurate the test results.
Consder including a requirement to limit door openings/closings during the test.
Perform testing in accordance with plant procedures.
Retedt, if necessary, to achieve acceptable results and/or to understand inleakage
vulnerabilities or testing uncertainties,

D-10



NEI 99-03, Revision 1
March 2003

4.4.2. THE INTEGRATED COMPONENT TEST M ETHOD

442.1. COMPREHENSVE DIFFERENTIAL PRESSURE M EASUREMENTS TEST

Identify acceptance criteriafor an acceptable positive pressure test. The acceptance
criteria’ are to be based on the design and, if applicable, Technical Specification required
vaues. If adesign or TS value does not exist then &) for adjacent spaces that are essentialy
outside atmosphere, a postive 0.125-inch water gauge pressure differentid is
recommended to alow for amaospheric variation; and b) for adjacent areasinsde abuilding
where conditions are more stable, a postive pressure differentid of 0.05 inches water
gauge’ is sufficiently high to demonstrate assurance of pressurization. Adjustments for

4 Building spaces adjacent to the control room may be maintained as neutral, positive or negative with respect to
the CRE during normal or accident conditions. Therefore, when making differential pressure measurements
these conditions must be taken into account and acceptance criteria should be appropriately selected to address
these pressures (should they exist).

Discussion: An adjacent space, by design, is normally maintained by its HYAC system at a certain (negative,
neutral or positive) pressure. Accidentanalysis then requires the space to go to a different pressure (negative,
neutral, or positive) for post accident operation. If the adjacent space HVAC cannot be placed in its accident lineup,
when taking the differential pressure measurements, then the impact of the difference between normally
maintained pressure and the accident pressure in the space must be addressed.

First example: The CRE has a design requirement to be able to maintain the differential pressure between the
Turbine Building (TB) and CRE at 0.125 inches water gauge (WG) post accident. The TB is maintained at a
negative 0.25 inches WG pressure with respect to the CRE during normal operation. The TB is designed to go to a
neutral pressure during an accident condition, which assumes TB ventilation fails. The pressure differential
between the CRE (with the CR HVAC operating in accident mode) and TB is measured (with the TB ventilation
normally operating) and is determined to be 0.40 inches WG. Accounting for the negative pressure being
maintained by the TB requires subtracting a value of 0.25 inches WG from the 0.40 measured. This would yield an
anticipated accident pressure differential between the CRE and TB of 0.15 inches WG. This meets the
requirement of 0.125 inches WG. Therefore, the measured pressure differential is acceptable. Note that if the
differential pressure measured were 0.30 inches WG, then the acceptance criteria of 0.125 inches WG would not
have been met and the integrated component test method could not be used. Additionally, this example also
shows that the CRE can be maintained positive to the TB for all anticipated modes of operation of the TB HVAC.

Second example: The CRE has a design requirement to maintain the differential pressure between the Turbine
Building (TB) and CRE at 0.125 inches WG post accident. The TB is maintained at a positive 0.25 inches WG
pressure with respect to the CRE during normal operation. The TB is designed to go to a neutral pressure during
an accident condition (assumes TB ventilation fails). The pressure differential between the CRE (with the CR
HVAC operating in accident mode) and TB is measured (with the TB ventilation normally operating) and is
determined to be 0.40 inches WG. Accounting for the positive pressure being maintained by the TB requires
adding a value of 0.25 inches WG to the 0.40 measured. This would yield an anticipated accident pressure
differential between the CRE and TB of 0.65 inches WG. This then meets the requirement of 0.125 inches WG.
Therefore the measured pressure differential is acceptable. Additionally, this example also shows that the CRE
can be maintained positive to the TB for all anticipated modes of operation of the TB HVAC.

5Background information on the values 0.125 inches WG and 0.05inches WG: The value of 0.125 inches WG is
based on the Standard Review Plan NUREG-0800 Section 6.4. The value 0.05 inches WG is based on current
engineering practice in the cleanroom and healthcare industries and ASHRAE applications. In the April 2001
revision of Guidelines for Construction of Hospital and Health-Care Facilities, the American Institute of Architects
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adjacent space pressures must be made as appropriate. The use of two precision
instruments is recommended®.  The adjacent measurements should be timed and corrections
should be made for eevation differences and other environmenta influences between
different spaces.

Perform a control room positive pressure test to determine if there are any adjacent areas
that are at a higher pressure than the rooms within the CRE. The system mode of operation
when the pressure measurements are taken must be consistent with the modes of operation
defined in Section 4.2 of this appendix.

When measuring the differentid pressure:

Use drawings supplemented with walkdowns to identify al the control room areas and
adjacent spaces to be measured.

Measure the pressuresin al areas adjacent to the envel ope.

Ensure hard to get areas, such as above dropped cellings, below raised floors and behind
fsewalls, are measured.

Record and compare the pressures of the adjacent spaces to the areas insde the control
room boundary to show the control room is at a positive pressure to al adjacent spaces.
Document the portion of the boundary represented by each test point insde and outside the
boundary.

Monitor atmospheric pressure conditions while teking differential readings across the CRE
boundary. Many indruments are very senstive and changes, such asthe passing of a
wesether front, can inject Sgnificant changesin data readings.

If alicensing requirement exigts that the CRE be at a positive pressure with respect to
adjacent areas, and if it is discovered that adjacent area(s) are at a higher pressure than the
pressure insde the CRE, then the licensee’ s corrective action program requires that actions
be taken to reduce the pressure in the adjacent area(s). An integrated component test
cannot be performed without maintaining a positive pressure differentia with respect to all
adjacent areas. Ventilation system operating configurations should be considered, as well
as securing fans (if feasible) and providing pressure relief paths. If the system is rebaanced
or in any way changed such that the differentiad pressure measurements are affected, then
the test must be repeated per approved procedure.

recommends a minimum of 0.01 inches WG DP (negative) for airborne infection isolation rooms, and a minimum
of 0.01 inches WG DP (positive) for critical care areas, such as intensive care and surgical rooms. In Chapter 15 of
the ASHRAE HVAC 2001 Applications Handbook, 0.05 inches WG is noted as a widely used standard for
semiconductor cleanrooms, and pharmaceutical and biomanufacturing clean spaces. Selection of 0.05 inches
WG as a pressure measurement is therefore adequate to meet the current practices of each organization, while
also being high enough to be measured accurately.

®The preferable method is to measure with a differential pressure (d/p) gauge for accuracy considerations. If a d/p

gauge is not available, measuring the pressures with a pressure gauge, barometer, or precision manometer is
acceptable.
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44.2.2. | DENTIFICATION OF VULNERABILITIES

|dentify al components vulnerable to inleakage from the assessment performed in Appendix
C. Thislist will be used for dl subsequent integrated component tests unless anew
assessment is performed that identifies new vulnerabilities or deletes existing vulnerabilities
or design changes are made to change or reduce the vulnerabilities.

Verify that each vulnerable component can be tested using a consensus standard.

Any component that cannot be verified to have a postive differential pressure across the
boundary must be tested for inleskage. Use the differentid pressure measurements from
Section 4.4.2.1 to make this determination. Each vulnerahility (i.e., component) that was
identified in Appendix C must be addressed. Record the components to be tested.
Examples of components that could be tested individudly are air-handling units, ductwork
and isolation dampers.

44.2.3. INDIVIDUAL COMPONENT LEAK TESTS

A. SELECT TEST M ETHOD FOR THE COMPONENT
Perform the following steps prior to performing each test. Some of the more common
standards for testing components are provided in Table D-1.

determine that the test configuration will bound the limiting condition

develop plant procedures for the individua components that will be tested
determineif the Ste testing organization can perform each test or if contractor
expertise will berequired

calibrate test equipment to the expected |eakage rates.

B. PERFORM THE APPLICABLE TEST

Perform each test as prescribed in 4.4.2.3.A.

Record the leakage measurements made.

Determineif the inleekage isfiltered or unfiltered by areview of the lesk path. Sum
al the filtered and unfiltered leakage measurements.  Include the pressurized makeup
flow asfiltered inleskage.

44.3. TESTRESULTS

Document dl test resultsindluding |eakage measurements.
Determine one value for tota filtered and one value for the total unfiltered inleakage for each
lineup tested. ’

! Inleakage during ingress and egress should be added when evaluating the test results against acceptance
criteria. An accepted assumption for this unfiltered inleakage contribution is 10 CFM. If a licensee uses less than
10 CFM, the basis for the exception should be justified and documented.
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Determineif the test results meet the acceptance criteria derived from the regulatory limits.
Document how uncertainty was addressed in this determination. Current practice isto use
the nomind vaue of the testing resultsin the radiologicd and hazardous chemicd andyses
when these nomind vaues are in areasonable range and the variability in results, as
represented by the uncertainty, is understood. The use of nomina test results, uncorrected
for testing uncertainties, isvaid provided that the test is performed in a quaity manner that
minimizes uncertainties and the magnitude and sources of uncertainty vaues are understood.
For control rooms that demondtrate relaively low vaues of inleskage, in the range less than
100 cfm nomind, the digpogition of the uncertainty in this manner is usudly sraightforward.
The contributions to uncertainty are readily identified. For higher nomind inleskage vaues
the identification of the sources of uncertainty and the judtification for the magnitude of
uncertainty will become more chalenging. When the variability cannot be judtified, an
appropriate vaue to address this aspect of uncertainty should be added to the nomind vaue
from thetest. In generd, the use of nomind vauesis further justified as an acceptable
gpproach since conservative margins are routingy applied to other input parametersin these
andyses, for example in the determination of chi/Q for radiologica and hazardous chemica
control room habitability andyses.

If measured vaues are higher than acceptance criteria, compensatory measures may need to
be taken to maintain the control room ventilation system operable until permanent resolution
is achieved (See Appendix B for guidance). Inleskage valuesthat result in doses greater
than that currently reported in the UFSAR will require evauation per the plant’s corrective
action program.

If the integrated component test method is performed, document each differential pressure
test point, the portion of boundary represented by the differentid pressure measurements,
and the measurement results.

If the integrated component test method is performed, document the individua components
tested and the measurement results.
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TABLE D-1
TESTING OPTIONS
PURPOSE Standard DISCUSSION Performed Optimum Quantitative
Used to with systems Accuracy
OF TEST Develop Site in their
Specific accident
Procedure configuratio
(Note 1) n
Measurement of ASTM E741 This test method has been accepted by NRC and has been used for the majority of tests Yes + 10 percent Yes
Inleakage Using a performed to date (Notes 2, 3)
Tracer Gas
Measurement of ASTM E779 These test methods are used to measure individual component leakages. They are used, as Section by Test Yes
Inleakage Using ASTM E741 discussed in the text of this appendix, in conjunction with identification of vulnerabilities and | section dependent
A Component ASTM E1827 pressure measurements to establish control room envelope inleakage. The text of this
Test ASTM E2029 appendix discusses the integrated component test method that uses individual component
ASME N510 tests for measuring component leakage. Note that in order to use an integrated component
ASME AG-1 test method it must be correlated and benchmarked to an integrated tracer gas test (see
10CFR50, App | section 3.3.2 of this appendix).
J, Type C
LLRT method | Dampers may be tested by:
(Note 4)
Direct Measurement Method of ASME N510 Standard;
Tracer Gas Technique using ASTM E 2029 Standard;
ANSI /ANS-56.8, “Containment System Leakage Testing Requirements”(Note 5)
Ducting and housings may be tested by:
Direct Measurement Method of ASME N510 or
ASME AG-1. (Note 5)
Detection of ASTM E779 These test methods, though not discussed in the text of the appendix, are listed here for Not applicable Not applicable Not applicable
Leaks ASTM E1554 information. These test methods may prove useful in determining the location of leaks.
ASTM E1186 These procedures can be used in addition to walkdowns, audible detection, and use of smoke

pencils.

Notes:

1

Each listed standard provides the information necessary to develop a site-specific test to measure inleakage. Other methods may be acceptable if they are associated with a standard.
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Optimal accuracy is generally for neutral pressure control rooms. Tracer gas testing is comprehensive for neutral pressure control rooms but requires flow measurements for positive
pressure control rooms, which increases the overall uncertainty of the test result. If the actual unfiltered inleakage is small (<100 CFM) and the pressurizing airflow isrelatively large
(>1000 CFM), the uncertainty in the airflow measurement causes the accuracy of the tracer gas test to become very poor (30% - 60%). Using the parenthetical numbers as an
example, an uncertainty of 10 percent in the airflow measurement yields an error band of at least +/-100 CFM. When this error is compared to the measured inleakage, the overall
test uncertainty may approach (or exceed) 100 percent measured.

Testing developed by the Brookhaven National Laboratory using multiple tracer gases has the potential for conforming to an acceptable test. This method has the ability to
discriminate and quantify leakage through different barriers.

The volume between closed isolation dampers installed in tandem can be pressurized and the volumetric flow required to maintain the test pressure measured as the leakage. One of the
two dampers will be tested in the direction opposite the normal differential pressure condition. The results should be conservative since damper leakage in this direction should be
greater than if it is tested in the normal differential pressure direction

Other methods may be acceptable if they are associated with a standard. The methods presented above are aready accepted by the industry and the NRC for measuring leakage in
ducts, housings and dampers.
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APPENDIX E

CONTROL ROOM ENVELOPE BOUNDARY CONTROL PROGRAM

1. PURPOSE

This appendix provides guidance for controlling breaches of the control room envelope (CRE)
and is to be used to develop plant specific procedures.

2. SCoPE
A boundary control program manages activities that breach the CRE such as:

The cregtion of anew penetretion in the CRE

Opening of an exiding penetration in the CRE

Any activity that restricts the norma closure of a CRE door (including blocking a door)
The remova of a CRE door/hatch from its design location

The blockage or breach of a CRE ventilation duct

Removd of or changes to structural components such that CRE boundary lesk tightness
may be affected

Removad of fire, steam, high energy line break or flood barriers that dso serve asthe CRE
boundary

Any piping system breach (e.g., vaves, pumps or pipes) that creates a flow path through the
CRE boundary

The remova or dteration of equipment and/or floor drain plugs from the CRE boundary, or
dryout of loop sedlsin the CRE boundary

Normal use of doors, access panels or ingpections plugs, for example, does not congtitute a
breach.

3. DiscussioN

The physicd CRE boundary is afundamental eement of CRE integrity. It isimportant to
control the CRE boundary to ensure that the design is maintained such that the accident analyses
and the design and licensing basesremain valid. In the event that planned maintenance, testing
or plant conditions have potentia to affect the CRE boundary, administrative control of the
boundary should be procedurdly maintained. Thisincludes controlling openingsin the boundary
required for maintenance and modifications as well as preventing inadvertent openings. Assure
that a program exigts to:
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Evauate the impact on the accident anayses when breaching the boundary

Monitor active breaches

Ensure preplanned responses are in place to close the breach in the event of hazardous
chemicd, radiologica, or smoke chalenges

Ensure that the boundary is restored.

Basdine testing measures the actud CRE inleskage. This measured vaueistypicaly lessthan
the maximum inleakage that can be calculated to satisfy regulatory limits. For a postive
pressurized CRE the difference between these two vaues may represent margin that can be
used to determine the maximum alowable size of a CRE breach to ensure that system
operability ismaintained. This cannot be done for aneutral pressure CRE. However, the
inleakage margin may be used to control breaches as described in Section 4.2.2 below.

For pressurized CRE the breach size can affect the ability to maintain the minimum required
differential pressure across the CRE boundary. If postive pressure cannot be maintained, this
may result in greeter inleekage. Additiondly, the maximum pressurization airflow rate alowed
by the accident andlyses may be adversely affected.

4. PROCESS

4.1

4.2

42.1

Impact Evaluation

Evduate the activity to be performed for the effect on control room habitability prior to
breaching the CRE boundary. This evauation should congder, as a minimum, the
breach sze and the ability to maintain the CRE integrity or rapidly restore the boundary.
The impact on fire boundaries, tornado protection boundaries and security boundaries,
for example, should aso be considered when opening up a boundary.

Breach Size
Pressurized CRE

Evaluate the effect the breach has on inleakage margin, pressurization
flow rate and required differential pressure across the boundary.
Implement the following two steps:

Determine the impact on the differential pressure across the boundary that will be
breached under accident conditions.

Cdculate the maximum breach sze usng the dlowable inleskage and differentid
pressure asinput values to an appropriate orifice equation. If the anticipated breach
gzeisless than the maximum breach size, the planned activity is dlowed.
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If the breach sze adversdly affects the accident analyses or system performance
requirements, compensatory measures may be necessary. These compensatory
measures may need a 10 CFR 50.59 evduation.

If abreach isin an area known to have non-detrimenta inleskage characteridtics (i.e,
the chi/Q for thislocation provides alarge margin), asmaller degree of rigor may be
used in the breach assessment/evauation.

Neutral CRE

Evaduate the effect the breach has on inleakage margin consdering any localized
differentiad pressure across the boundary. Implement the following three steps.

Determine the maximum breach size to identify the dlowable inleskage based on the
margin of the accident anayses.

Determine the impact from the differential pressure across the boundary that will be
breached under accident conditions.

Cdculate the maximum breach size usng the alowable inleskage and differentia
pressure asinput values to an appropriate orifice equation. If the anticipated breach
gzeisless than the maximum breech size, the activity is alowed.

If the breach size adversdly affects the accident analyses or system performance
requirements, compensatory measures may be necessary. These compensatory
measures may need a 10 CFR 50.59 evauation.

If abreach isin an area known to have non-detrimenta inleakage characteridtics (i.e,
the chi/Q for thislocation provides alarge margin), asmaler degree of rigor may be
used in the breach assessment/evauation.

Ability To Rapidly Restore the Boundary

Breaches such as blocking doors open do not require evauation if the breach can be
quickly restored. To make use of this exception, aworker must be assigned whose
primary responsibility isto shut the door at the onset of aonorma conditions. The
assigned worker must be in communication with the control room.

Breach Monitoring
Egtablish programmatic controls to monitor the number of breaches and ensure that the

sum effect of dl the active breaches does not result in exceeding regulatory limits This
may be accomplished viaa breach permit tracking system, differentid pressure
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monitoring or controls on the number of work orders that affect control room
hebitability.

45 Boundary Restoration

The breach shdl be verified closed when the barrier has been restored (e.g., qudified
penetration sedl ingtaled) and work-related compensatory measures removed. All
restoration activities should be documented.

5. REFERENCES

1. Crane Technical Paper #410; Twelfth Printing

2. R.R. Campbell, “Determination of a Consistent Approach to Calculating
Breach Area”, NHUG Summer Meeting 2001, Boston, MA, August 2001

E-4



NEI 99-03, Revision 1
March 2003

Informational Appendices

The following appendices (AA through GG) contain information that may
be useful to licensees implementing the NEI 99-03 guidance.

INFO APP -1
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APPENDIX AA

LICENSING BASIS HISTORY

This appendix provides an overview of the control room habitability regulatory and licensing history.
1. CR GENERAL DESIGN CRITERIA AND EARLY REGULATORY GUIDANCE

In February 1971, the Atomic Energy Commission published Appendix A, General Design
Criteria (GDC) for Nuclear Power Plantsto 10 CFR 50. 10 CFR 50.34(a)(3)(i), which
requires an gpplicant for a construction permit to describe the preliminary design of thefadlity
including the principa design criteriain aprdiminary Safety Andyss Report (PSAR). This
paragraph includes areference to Appendix A as establishing the minimum requirements.
Criterion 19 (GDC 19), Control Room, provides for a control room, aternative shutdown
gtation(s) and habitability requirements. GDC 19, in part, requires.

“ Adequate radiation protection shall be provided to permit access and occupancy
of the control room under accident conditions without personnel receiving
radiation exposures in excess of 5 rem whole body, or its equivalent to any part of
the body, for the duration of the accident.”

Between 1965 and 1971, the NRC worked on issuing the fina version of the GDCs. The
control room criterion was varioudy numbered as GDC 11, 13, 17 and findly, 19. There were
severd draft versons and much coordination between the Commission, the staff, and the
Advisory Committee on Reactor Safeguards (ACRS). In June 1967, the Commission published
adraft of the GDCsin the Federal Register for public comment and interim guidance.
Applicants for congtruction permits and operating licenses during this period may have
referenced it in their PSARs and FSARS. Many licensees were required to meet the draft GDC
on control room habitability as a condition for receiving their construction permit and/or their
operding license,

While the GDCs were under development, applicants proposed, and the staff approved,
various criteriafor the control room. Asan example, a one plant the NRC approved the
criterion of 10 percent of the 10 CFR Part 100, §100.11 dose guidelines.

Inthe early 1970's, K. Murphy and K. Campe presented a method for evaluating radiological
eventsin the control room. Additiona information can be found in a 1974 paper by Murphy
and Campe®. In 1974 and 1975, NRC Regulatory Guides 1.78 and 1.95 were issued to
provide direction on the protection of the control room operator from accidenta releases of
hazardous chemicas or chlorine gas respectively.

®K.G. Murphy and K.M. Campe, “Nuclear Power Plant Control Room Ventilation System Design for Meeting General
Criterion 19, In Proceeding of 13th AEC Air Cleaning Conference, San Francisco, CA, CONF-740807, U.S. Atomic
Energy Commission, 1974.”
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2. TMI EFFeCT ON CRH CRITERIA

The NRC deve oped a number of proposed actions to be implemented on operating reactors
and on plants under construction in response to the accident a Three Mile Idand. These
actions were presented in NUREG-0660, TMI-2 Action Plan. In October 1980, NUREG-
0737, Clarification of TMI Action Plan Requirements was published. NUREG-0737
contained dl TMI-related items approved for implementation by the Commission as of October
31, 1980. The actionsin NUREG-0737 were gpplicable to operating reactors and applicants
for operating licenses. The letter that transmitted NUREG-0737 was addressed to al licensees
of operating plants, and applicants for operating licenses and holders of congtruction permits.
The letter in NUREG-0737 stated that the staff ... expected the requirements contained herein
will bemet.” Pursuant to 10 CFR 50.54(f), operating reactor licensees were to confirm that the
implementation datesin Enclosure 1 of NUREG-0737 would be met. If they could not, a
revised date was to be provided along with ajudtification for the delay, a proposed revised date
for completion and any planned safety actions during the interim.

The NRC issued the Standard Review Plan (NUREG-0800), Revison 1, in July 1981. The
Standard Review Plan (SRP) provides standard regulatory acceptance guidance to the NRC
for review and approvd of Licensee Safety Analyss Reports. The SRP identified that the
limiting design basis accident (DBA) for CRH isthe loss of coolant accident. However, other
DBAs were to be reviewed to determine whether they could be more limiting. Licensees were
to provide assurance that the habitability syssems will operate under al postulated conditions
(DBA) to permit the control room operators to remain in the control room to take appropriate
actionsrequired by GDC 19. A schedule for completion of these modifications was required,
where modifications were needed for compliance with CRH requirements. Some modifications
and other CRH actions were deferred pending future resolution of certain regulatory issues such
as the dternative source term (10 CFR 50.67).

In May 1982, Generic Letter 82-10 was issued that requested licensees to implement on a
timey bass those TMI Action Items from NUREG-0737, which had not been addressed by
Generic Letter 82-05. The Enclosure to Generic Letter 82-10 identified those items for which a
schedule needed to be established or, if a schedule had been previoudy submitted, a
reconfirmation of those schedule dates. TMI Action Item 111.D.3.4, Control Room Habitability
Requirementswas in that Enclosure. In March 1983, the NRC issued an order to each reactor
facility confirming licensee' s commitment to post- TMI related issues. The order required each
licensee to implement and maintain the specific items described in the Attachments to the Order
in the manner described in the licensee’ s submittal noted in the Order.

Two classes of licensees were identified in item 111.D.3.4.

Licensees with control rooms that meet the guidance of the SRP needed only to describe
thar bassfor determining that the guiddines were met.

Licensees with control roomsthat did not meet the guidelines of the SRP were required to
andyze the control room exposures and submit the results.
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3. CRHINTHE 1980's

Two issues related to CRH were identified by the ACRS in the early 1980s. These issues,
which are discussed in NUREG-0933, are:

GSI B-66, Control Room Infiltration Measurements which identified thet akey
parameter affecting control room habitability is the magnitude of control room air infiltration
rates.

GSl 83, Control Room Habitability, which identified thet loss of control room habitability
following an accidenta release of externd airborne hazardous chemica or radioactive
materia or smoke can impair or cause loss of the control room operators capability to
safely control the reactor.

The ACRS issued aletter to the Commission, on August 18, 1982, which identified awide
range of deficiencies in the maintenance and testing of engineered safety features designed to
maintain control room habitability. These ACRS concerns encompassed both plant licensing
review and operations and ingpection activities.

In January 1983, the NRC responded to the ACRS concerns and recommended increased
training of NRC and licensee personnel in ingpection and testing of control room habitability
systems. The gaff dso provided a profile of control room HVAC system component failures
based on an analysis of Licensee Event Reports from 1977 through mid-1982. On April 28,
1983, Nuclear Reactor Regulation (NRR) and Office of Inspection & Enforcement (OIE)
representatives met with the ACRS Subcommittee on Reector Radiologica Effects to discuss
the staff response. Based on the accomplishments above, GSI B-66 was considered resolved.

In May 1983, the ACRS issued aletter to the Executive Director of Operations (EDO) that
expressed continuing concerns about control room habitability and provided both generd and
gpecific comments and recommendations for further staff evauation. This basicdly defined GS
83. In Jduly 1983, NRR transmitted to the EDO ajoint NRR/OIE proposa for evaluating the
ACRS comments and recommendations and the adequacy of the control room habitability
licensing review process and criteria. In August 1983, the EDO indicated agreement with the
proposal and directed NRR to coordinate with OIE and the NRC Regiond Offices to complete
the program and submit areport to the EDO by June 1, 1984. In September 1983, NRR
established a Control Room Habitability Working Group and a Steering Group for conducting
and guiding the proposed review. The Control Room Habitability Working Group was
expected to identify any recommended actions that would correct Sgnificant deficienciesin
control room habitability design, ingalation, test or maintenance.

Following issuance of NUREG/CR-4960, Control Room Habitability Survey of Licensed
Commercial Nuclear Power Generating Sation, it was recognized that the methodology
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used to evauate control room habitability system design needed improvement. Accordingly, the
NRC initiated activities to develop:

improved methods for caculating control room dose and exposure levels
improved meteorological models for usein control room habitability caculations and
revised exposure limits to hazardous chemicals for control room operators.

The results of the improved methods were documented in NUREG/CR-5669 and
NUREG/CR-6210. The HABIT Code was devel oped to provide an integrated code package
for evauating control room habitability. 1n 2000, the NRC issued anew regulation (10 CFR
50.67) dlowing licensees to voluntarily request license amendments to revise their design basis
to use aternate source term information in radiological consequence assessments, including
those for control room habitability.

As recommended by the ACRS, the staff was expected to consider Nationd Ingtitution for
Occupationd Safety and Hedlth recommendations for hazardous chemicasin itsrevison of
Regulatory Guide 1.78.

4. EVOLUTIONOF INDUSTRY ACTIVITIES

Numerous control rooms have used the tracer gas test to determine the amount of inleskage
entering into the control room envelope. The NRC reported early testing results at a July 16,
1998, public meeting on control room habitability. The testing data indicated that actud
inleakage was much greater than the amount assumed in control room habitability analyses.
Licensees embarked on sedling programs, design improvements and/or revision to dose
conseguence anayses to ensure regulatory requirements were met.

NUREG/CP-0167, Proceedings of the 25" DOE/NRC Nuclear Air Cleaning and
Treatment Conference, reported on control room envel ope recongtitution efforts at one
nuclear power plant, and control room air inleakage testing results a two nuclear power plants.
Some of the conclusions from these reports were:

Tracer gastesting was instrumentd in definition and quantification of unfiltered leskage paths
and represented documented measured inleskage rates. The constant injection tracer
technique was consdered the most useful method.

Well-menaged sedling efforts are insrumenta for assuring control room integrity.

Proper airflow balancing is essentia to obtaining control room envelope and adjacent area
HVAC system design basis.

Following the July 1998 public meeting with NEI, utility representatives and representatives
from the Nuclear HVAC Users Group, the NRC agreed to work with the industry to resolve
issues regarding control room habitability.
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NEI agreed to take the lead. This document, NEI 99-03, presents the results of ajoint industry
and NRC effort to develop guidance to address CRH.

5. GDC-19REVISON

In conjunction with the January 2000 issuance of the Alter native Source Term regulation, 10
CFR 50.67, GDC-19 was revised to adlow licensees to use a dose criterion of 0.05 Sv (5 rem)
totd effective dose equivdent (TEDE) when implementing an dternative source term.
Regulatory Guide 1.183, Alternative Radiological Source Terms For Evaluating Design
Basis Accidents At Nuclear Power Reactors, wasissued in July 2000 to provide guidance on
implementing an dternative source term.
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APPENDIX BB

REGULATORY DOCUMENTS ASSOCIATED WITH CRH

1. Score

This gppendix lists the regulatory documents associated with designing, constructing, operating, and
managing control room habitability.

2. REGULATORY REQUIREMENTS

Genera Design Criterion (GDC) 19 of Appendix A to 10 CFR Part 50 isthe controlling
requirement for control room habitability (CRH). Plants licensed or issued congruction permits
before 1971 may not be committed to GDC 19. Thetext of this criterion, asamended in
December 1999 with the issuance of 10 CFR 50.67, is provided below:

Criterion 19 - Control room. A control room shall be provided from which actions can be
taken to operate the nuclear power unit safely under normal conditions and to maintain it in
a safe condition under accident conditions, including loss-of-coolant accidents. Adequate
radiation protection shall be provided to permit access and occupancy of the control room
under accident conditions without personnel receiving radiation exposures in excess of 5 rem
whole body, or its equivalent to any part of the body, for the duration of the accident.

Equipment at appropriate locations outside the control room shall be provided (1) with a
design capability for prompt hot shutdown of the reactor, including necessary
instrumentation and controls to maintain the unit in a safe condition during hot shutdown,
and (2) with a potential capability for subsequent cold shutdown of the reactor through the
use of suitable procedures.

Applicants for and holders of construction permits and operating licenses under this part who
apply on or after January 10, 1997, applicants for design certifications under part 52 of this
chapter who apply on or after January 10, 1997, applicants for and holders of combined
licenses under part 52 of this chapter who do not reference a standard design certification, or
holders of operating licenses using an alternative source term under 8§ 50.67, shall meet the
requirements of this criterion, except that with regard to control room access and occupancy,
adequate radiation protection shall be provided to ensure that radiation exposures shall not
exceed 0.05 Sv (5 rem) total effective dose equivalent (TEDE) as defined in § 50.2 for the
duration of the accident.
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It isimportant to note that dthough GDC- 19 provides a specific numeric criterion for only radiation
doses. However, the scope of the GDC applies to other conditions that would prevent the requisite
actions from being performed.

REGULATORY GUIDES

The control room is expected to be habitable following design bass events. The design basis events
that establish the parameters for the design of control room festures may vary from plant to plant.
The Regulatory Guides listed below address various events and define some of the assumptionsto
be considered in the andysis and evaluation of each event.

Regulatory Guide 1.3 - Assumptions Used for Evaluating the Potential Radiological
Consequences of a Loss of Coolant Accident for Boiling Water Reactors

Regulatory Guide 1.4 - Assumptions Used for Evaluating the Potential Radiological
Consequences of a Loss of Coolant Accident for Pressurized Water Reactors
Regulatory Guide 1.5 - Assumptions Used for Evaluating the Potential Radiological
Consequences of a Seam Line Break Accident for Boiling Water Reactors

Regulatory Guide 1.24 - Assumptions Used for Evaluating the Potential Radiological
Consequences of a Pressurized Water Reactor Radioactive Gas Storage Tank Failure
Regulatory Guide 1.25 - Assumptions Used for Evaluating the Potential Radiological
Consequences of a Fuel Handling Accident in the Fuel Handling and Storage Facility
for Boiling and Pressurized Water Reactors

Regulatory Guide 1.52 - Design, Testing, and Maintenance Criteria for Postaccident
Engineered-Safety-Feature Atmosphere Cleanup System Air Filtration and
Adsorption Units of Light-Water-Cooled Nuclear Power Plants

Regulatory Guide 1.77 - Assumptions Used for Evaluating a Control Rod Ejection
Accident for Pressurized Water Reactors

Regulatory Guide 1.78 - Assumptions for Evaluating the Habitability of a Nuclear
Power Plant Control Room during a Postulated Hazardous Chemical Release
Regulatory Guide 1.95 - Protection of Nuclear Power Plant Control Room Operators
Against an Accidental Chlorine Release

Regulatory Guide 1.98 - Assumptions Used for Evaluating the Potential Radiological
Consequences of a Radioactive Offgas System Failure in a Boiling Water Reactor
Regulatory Guide 1.145 - Atmospheric Dispersion Models for Potential Accident
Conseguence Assessments at Nuclear Power Plants

Regulatory Guide 1.183 - Alternative Radiological Source Terms for Evaluating Design
Basis Accidents at Nuclear Power Reactors
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4. NUREGs

The technica reports listed below provide generd information and results of research related to
CRH.

NUREG-0737 - Clarification of TMI Action Plan Requirements

Asnoted in Appendix AA, Generic Letter 82-10 required licensees to submit a report
describing thelr efforts to address the TMI Action Plan Requirements and provide schedule
commitments. The NRC issued orders confirming these commitments. The applicability of
any NUREG-0737 item to a particular facility is dependent on the specific commitments
made by the licensee.

NUREG-0737, Action Item 111.D.3.4, Control Room Habitability Requirements, is one of
the activities identified by the NRC &fter the Three Mile Idand (TMI) accident. Each
licensee and gpplicant was required to make a submittal addressing severa questions
regarding the design of their control room and habitability systems. Based on areview of
these responses, the NRC typically documented the closeout of this TMI issue in a safety
evauation report (SER).

Asapart of the CRH assessment effort, each utility should consider the response it provided
to thisissue, determine whether it till reflects the current design of the CRH features, and
confirm that thereisa SER closing out the issue for its plant.

For afew plants, the NRC issued SERs that dlowed some control room habitability issues to
remain open due to pending anticipated NRC actions. The NRC has permitted some plants
to use temporary compensatory measures, such as the use of sdf-contained breathing
gpparatus or potassum iodide pills to mitigate radiological dose after an accident.

With the issuance of the accident source term rule, 10 CFR 50.67, the NRC encouraged
licensees to comply with TMI Action Item 111.D.3.4 without compensatory mesasures.

NUREG-0800 - Standard Review Plan for the Review of Safety Analysis Reports for
Nuclear Power Plants

The Standard Review Plan (SRP) was developed to provide guidance primarily for the NRC
performing reviews of license applications. It was intended to better assure the qudity and
congstency of thereview effort. 1t dso offered ameans of communication for information
about regulatory matters and the license process.

The SRP was origindly issued in 1975 as NUREG- 75/087. The SRPwasrevised in its
entirety in 1981 and republished as NUREG-0800. The new revison outlined the
requirements and acceptance criteria for each topic and incorporated new regulatory
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positions, including severad derived since the Three Mile Idand accident (sese NUREG-0737,
discussed above).

The SRP follows much the same outline as that for the Find Safety Anadlysis Report (at least
for those plants that followed the standard format of Regulatory Guide 1.70). The key
sections that relate to control room habitability include:

» Section 6.4 — Control Room Habitability Systems

» Section 9.4.1 — Control Room Ventilation Systems

» Section 11.3 — Waste Gas System Failure and Liquid Tank Rupture Events
» Chapter 15 sections— Accident Analysis

The SRP typicdly identified the applicable regulatory requirements, outlined the regulatory
cons derations and often provided acceptable vaues for andyss assumptions. The following
excerpt from NUREG-0800, Section 6.4 is provided as an example:

The LOCA source terms determined from the EAB review in accordance with
Appendix A to SRP Section 15.6.5 are routinely used to evaluate radiation levels
external to the control room. .... Other DBAs [Design Basis Accidents] are
reviewed to deter mine whether they might constitute a more severe hazard than
the LOCA. If appropriate, an additional analysisis performed for the suspect
DBAs.

NUREG-0933 - A Prioritization of Generic Safety Issues

NUREG-0933 presents the priority rankings for generic safety issues related to nuclear
power plants. The purpose of these rankingsisto asss in the timely and efficient dlocation
of NRC resources for the resolution of those safety issues that have a significant potentia for
reducing risk. Two issues related to CRH are Items GSI-B66 and GSI-83. Theseissues
are consdered to be resolved with no new requirements for licensees to implemen.

NUREG-1465 - Accident Source Terms for Light Water Nuclear Power Plants

In 1962, the U. S. Atomic Energy Commission published TID-14844 to specify the release
of fisson products from a postulated accident involving a subgtantia meltdown of the core.
This source term was used by nearly al licensees to demonstrate compliance with the resctor
siting criteriaof 10 CFR 100 and has subsequently been used to estimate control room
doses.

In 1995, the NRC published NUREG- 1465 and provided more redistic estimates of the
source term released from the core. This updated source term guidance was specificaly
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applicable to future reactors. The Alternative Source Term Rule (10 CFR 50.67) was
issued in December 1999 and provided for the implementation of the new source term
ingghts of NUREG-1465 by currently licensed facilities. Regulatory Guide 1.183 provides a
PWR and BWR dternative source term acceptable to the NRC and provides guidance
regarding the attributes of an acceptable source term.

The NRC has a so rebaselined a PWR and BWR using the NUREG- 1465 source terms
(SECY-98-154) and concluded the dternative source term need not be imposed on
licensees because use of TID-14844 provides adequate protection of the public. The NRC
concluded that voluntary gpplication of the dternative source term by licensees of currently
operating plants would be acceptable as an opportunity for burden reduction.
Implementation must be gpproved by the NRC in an amendment to the plant’s operating
license.

While not directly associated with the CRH issue, the aternative source term does offer an
improved bass for alarger control room inleskage value than initidly assumed. The new
source term, in conjunction with the regulation change to use atota effective dose equivaent
acceptance criterion, may yield additiond margin in caculated dose consequences for the
postulated accidentsin aplant’ s licensing basis.

NUREG/CP-0167 - 25th DOE/NRC Nuclear Air Cleaning and Treatment Conference

NUREG/CP-0167 contains papers presented at the conference without associated
comments. Magor topics included control room safeguards. For example, one session topic
was “HVAC Systems for Control Rooms and Other Nuclear Facilities.”

NUREG/CR-4960 - Control Room Habitability Survey of Licensed Commercial
Nuclear Power Generating Station

NUREG/CR-4960 presents the results of asurvey of 12 plants regarding the design of their
systems used for control room habitability. The survey was conducted from 1986 to 1988
and was published in September 1988. The observations may offer ingghts to licensees
preparing to assess the integrity and effectiveness of their own control room envelope.

NUREG/CR-6210 - Computer Codes for Evaluation of Control Room Habitability
(HABIT)

NUREG/CR-6210 describes the HABIT package of computer codes designed to be used
for the evauation of control room habitability in the event of an accidental release of
hazardous chemicals or radioactive materias.

HABIT isan integrated package of severd programs that previoudy needed to be run
separately and required congderable use intervention. Two of these modules, EXTRAN
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and CHEM, are used for estimating chemica exposures. EXTRAN determines the release
rate of achemical in the event of leaks or ruptures of liquid or gastanks. It dso usesa
model that computes atmospheric dilution, including the effects of building wakes, to
determine the chemica concentration arriving at the intake to the control room. CHEM
models the dilution of the chemicd by flows in the control room and determines the chemicd
exposure to control room personnel.

Regulatory Guide 1.78, Revison 1, Evaluating the Habitability of a Nuclear Power
Plant Control Room during a Postulated Hazardous Chemical Release, endorsesthe
use of EXTRAN to modd the atmospheric trangport of a released hazardous chemical as
part of alicensee' s hazardous chemical assessment. The use of EXTRAN as part of a
hazardous chemica assessment is aso discussed in Appendix DD.

NUREG/CR-6331, Rev. 1 - Atmospheric Relative Concentrations in Building Wakes
(ARCON96)

NUREG/CR-6331 describes the Atmospheric Relative Concentration in Building Wakes
(ARCON96) computer code. ARCON96 is an atmaospheric dispersion code intended for
use in control room habitability assessments. The code uses hourly meteorological dataand
refined methods for estimating digoerson near buildings to caculate relative concentrations at
control room air intakes that would be exceeded no more than 5 percent of thetime. These
concentrations are caculated for averaging periods ranging from one hour to 30 daysin
duration.

NUREG/CR-6604 - RADTRAD: A Smplified Model for Radionuclide Transport and
Removal and Dose Estimation

NUREG/CR-6604, documents the RADTRAD computer code developed for the NRC to
estimate transport and removal of radionuclides and dose at selected receptors. The code
can be used to estimate releases using various source terms. Additiondly, the code can
account for areduction in the quantity of radioactive material due to containment sprays,
natural deposgtion, filters and other naturd and engineered safety features.

5. INSPECTION AND ENFORCEMENT NOTICES (I EN) AND INFORMATION NOTICES (I N)

The following notices provide information regarding designs or events that had an identified impact
on control room habitability.

|EN 83-41 — Actuation of Fire Suppression System Causing Inoperability of Safety-
Related Equipment

IEN 83-62 — Failure of Redundant Toxic Gas Detectors Positioned at Control Room
Ventilation Air I ntakes
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IEN 83-69 — Improperly Installed Fire Dampers at Nuclear Power Plants

|EN 86-76 — Problems Noted in Control Room Emergency Ventilation Systems

IN 88-61 — Control Room Habitability - Recent Reviews of Operating Experience
IN 89-44 — Hydrogen Storage on the Roof of the Control Room

IN 91-56 — Potential Radioactive Leakage to Tank Vented to Atmosphere

IN 92-18 — Potential for Loss of Remote Shutdown Capability during a Control Room
Fire

IN 92-32 — Problems Identified with Emergency Ventilation Systems for Near-Ste
(within 10 Miles) Emergency Operations Facilities & Technical Support Centers
IN 93-06 — Potential Bypass Leakage Paths Around Filters Installed in Ventilation
Systems

IN 97-01 — Improper Electrical Grounding Resultsin Smultaneous Firesin the
Control Room and the Safe Shutdown Equipment Room

IN 97-79 — Potential Inconsistency in the Assessment of the Radiological
Conseguences of a Main Steam Line Break Associated With the Implementation of
Steam Generator Tube Alternate Repair Criteria

IN 97-82 — Inadvertent Control Room Halon Actuation Due to a Camera Flash

IN 99-05 — Inadvertent Discharge of Carbon Dioxide Fire Protection System and
Gas Migration

REGULATORY | SSUE SUMMARIES

RIS 2001-09 — Control of Hazard Barriers

RIS 2001-19 - Deficiencies in the Documentation of Design Basis Radiol ogical
Analyses Submitted in Conjunction with License Amendment Requests

. GENERIC LETTERS

GL 82-05 — Post TMI Requirements
GL 82-10 — Post-TMI Lessons Learned
GL 99-02 — Laboratory Testing of Nuclear-Grade Activated Charcoal

. GENERIC | SSUES

Two issues related to CRH were identified by the ACRS in the early 1980s. These two generic
safety issues (GSIs), which are discussed in NUREG-0933, are:

GSI B-66, Control Room Infiltration Measurements identifiesthat akey parameter

affecting control room habitability is the magnitude of control room air infiltretion rates. GS
B-66 was closed in 1983.
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GSI 83, Control Room Habitability, identifies that loss of control room habitability
following an accidentd release of externd airborne hazardous chemicd or radioactive
material or smoke can impair or cause loss of the control room operators capability to
safely control the reactor. GSI 83 is dtill open.
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APPENDIX CC

CRE MAINTENANCE AND SEALING

1. PURPOSE/'SCOPE

The purpose of a control room envelope (CRE) sedling program is to monitor and maintain the
pressure boundary penetrations in to the control room boundary such that the CRE habitability
design and licensing bases are met and maintained.

2. CRE BARRIER CONTROL

Control of the CRE pressure boundary should be maintained at dl times, Appendix E provides
guidance on a breach program applicable to maintaining the CRE. In the event that planned
maintenance work, testing or plant conditions will affect the CRE boundary, administrative
control of the boundary should be proceduraly maintained.

3. SEALING PROGRAM

A CRE assessment, as outlined in Appendix C, should consder the vulnerability of the envelope
to leskage. The assessment should include areview of gpplicable building and system drawings
and walkdowns. Thisinformation can then be used to identify dl penetrations, prioritize them
according to safety sgnificance and develop a cost-effective sedling program. Such aprogram
should include required inspection frequency, type of acceptable materids, and repair and test
procedures. The method and frequency of inspection, repair or modification will depend on the
type and safety sgnificance of the sedl.

Thefollowing isalig of typical penetrations and/or items that may have sedls that would alow
inleskage.

Abandoned pipe chases

Air handling unit (AHU) drains

AHU housing

Cabletrays

Card readers

Conduits

Conduit penetrations

Control Room pressure boundary ducting outside CRE
CRE wadld/ceilingsffloors

Doors
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Duct access pandls

Duct expangon joints

Duct peretrations

Ducting traversng CRE and at higher pressure

Expangon joints or ssismic gaps

Fan housing/shaft

Fire dampers

Filter housing/drains

Fanged joints

Gaps a building wal/floor/ceiling intersections

Gaps (required for fire damper therma expansion) around fire dampers
Instrument air lines supplying CRE pneumatic components
Isolation dampers / shafts and gaps

Other ingtrument lines

Previous repairs with RTV sedant

Through bolts for hangers or equipment

Basic guiddinesfor ingpection are detailed below. However, specific requirements will vary
with parameters such as gpplication, equipment vendor, or type of sedlant. Theterm
“approved,” as used below, means that the material, component or technique has been
goproved by the plant engineering staff for the particular gpplication.

3.1 Doorsand Door Seals

The door should fit properly in the frame, with hinges securely attached. The door sweep
should be in continuous contact with the floor or threshold for the entire width of the door. The
gasket or sed should be an approved type, be free of cracks, and should form a contact sedl
around the entire perimeter of the door. The door and frame should be free of breaks or open
holes. With the door closed, the sed should be compressed againgt the door at dl points.

3.2 Dampers

Dampers, associated linkages and actuators should be inspected for proper movement
throughout the entire range of travel. If gpplicable, response to actuation sgnals and required
cycletime should be verified. Commensurate with the desgn and safety andys's requirements,
sed tightness should be verified. Frames should be checked for dimensiona stability and be
gructuraly sound. Frame-to-wall gaps should be minimized and consstent with vendor and
Underwriters Laboratory (UL) requirements. Damper gaskets or sedls, if required, should be
an approved type, be free of cracks and should form a contact sed around the entire perimeter
of the damper or where ingtaled. The damper and frame should be free of breaks or open
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holes. With the damper closed, the sedl should be evenly compressed againgt the damper at dll
points.

3.3 Gaps

All walls and intersections of the CRE should be visudly ingpected for integrity. Deficienciesin
origind congruction, building differentid settlement and deterioration of sedling materials can
result in sgnificant but unnoticed openingsin the CRE. Due to equipment, cabling and other
interferences, these areas are difficult to ingpect. Repairs should be made using approved
sedlants or grouts, in accordance with vendor ingdructions.

3.4 Ducting, Duct Penetrations, Expansion Joints

Welded ducting is preferable for CR HVAC ducting outside the CRE and for other ductwork
running through the CRE. For other types, dl seams and connections should be seeled with an
approved sedant, such as room temperature vulcanization or hardcast, and tested for leak
tightness (Snoop or pressure decay methods). Duct penetrations should also be sealed with an
approved sealant or grout.

Expansion joints should be sealed and firmly clamped at each end, and should be free of cracks,
holes and or tears. If replacement of the joint is necessary, old adhesive should be removed
from the mating surfaces should be inspected for defects. The length and width of the joint
should dlow for at least aone-inch overlap at each end. If the duct islocated outside,
additiona width should be included for dack, and the materia should be rated for sun and
weather exposure, or be covered with an gpproved coating.

3.5 Electrical Cables, Conduits, Cable Trays

All eectrica conduits and cable trays penetrating the CRE should be sedled with an approved
sedant. Seding on theingde of the conduits is especidly important due to the large potentia
flow areas that may not be readily gpparent during a norma visua walkdown or ingpection.

Close atention should be paid to the condition of penetrations. Typicaly, many wal and floor
penetrations are seaed with sllicone foam. Although the penetration may appear to be sealed,
inleskage may 4ill be occurring due to shrinkage of the foam, voidsin the sedl due to cable
relaxation, voids between the cables in cable bundles, or improper cure of the foam.
Ddamination of materid in wal sedsisdso possble

Electrica conduits and cable trays provide a sgnificant potential source of inleskage due to the
large number of these components. Norma problem areas include unsedled conduits that
terminate ingde the CRE, intermediate connectors, junction boxes and pandls, and non-leak-
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tight flexible conduit. Cable trays that are not filled completely by cable may leave voids that
may have been overlooked during initid congtruction and seding efforts.

3.6 Ingrumentation or Air Tubing

All ingrumentation or air tubing penetrating the CRE should be inspected for potentia leak
paths such as open vaves in abandoned lines or insufficient sed around the tubing.

3.7 Air Handling Unit (AHU) / Fan Housings and Shafts

Inlet and outlet flanges should be sealed with gpproved sedants, or preferably continuoudy
welded on both sdes. Any fan housing drains should have plugsingaled. AHU drain loop
seds should be verified periodicdly. Separate sections of AHU housings should have individud
drains. High quality or double gaskets (not sedants) should be used on cover plates and access
doors. Bolts on cover plates and access doors should be spaced on three to four inch centers.
Recommended shaft sedls are stuffing box sedls, lip seals or mechanica type seds. An
arangement usng a neutrd purge gesis aso effective.

3.8 Plumbing Equipment

All plumbing-related equipment in the CRE should be checked for potential leak paths. FHoors,
restrooms, kitchens, showers and water fountains have drains. These drains must have traps
and should be inspected regularly to verify they arefilled. Abandoned traps and piping should
be permanently closed or sedled.

4.  Alternativesto Sealing

Degradation of the CRE can occur due to norma equipment wear or changes in operationa
practices. Therefore, supplemerts the sealing program should be considered.

Problem: Mgor equipment (AHUS, filters, dampers, etc.) and long duct runs located
outsde the envelope significantly increase the potentid for unfiltered inleskage, and the
effort required to detect and measure the inleakage.

0 Solution: Permanently moving this equipment or ducting insde the envelope by
expanding the boundary walls or flooring may be a codt- effective means of
reducing this problem, assuming thet there is a suitable new effective CRB.

Problem: Airflow baance insde the CRE may produce unfavorable pressure differentids
within separate spaces in the CRE, leading to potentid positive pressure differentials
relative to the outside or adjacent spaces.

o0 Solution: Careful flow balance testing may be required to resolve this problem.
Maintaining CRE interna doors open, adding door louversto internd doors or
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ingaling additiona supply/return registers can improve pressure communicetion
within the CRE to prevent this problem.

The design and operation of ventilation systems serving adjacent spaces, safety-related aswell
as non safety-related, should be reviewed to prevent unfavorable CRE-adjacent space
pressure differentials post accident.
- This evauation should consder scenarios both with and without off-site power.
- From a CRE perspective, an accident without aloss of off-site power (LOOP)
may actually be worse due to continued operation of nonsafety ventilation sysems
in adjacent spaces. 1n some cases, modifications should be considered to shut of f
non-safety exhaust or supply fansin the event that a L OOP does not occur.

5. POST-M AINTENANCE ACTIVITIES

During thetime interva between periodic assessments and/or testing, various maintenance or
plant modification activities will occur that will affect either the control room envelope or the
performance of the control room HVAC system. This may be preventive maintenance,
corrective maintenance or implementation of modifications. It isimportant to perform a proper
post-maintenance test (PMT) following these activities to ensure that the integrity of the CRE is
maintained. Theactud PMT may be a smple ingpection to ensure that a gasketed surface has
been aufficiently tightened to diminate air gaps, or it may be afull inleskage test if amgor
modification has significantly changed the boundary of the CRE.

The following examples are provided to illustrate possible PM Ts that may be used to ensure
that CRE integrity is maintaned:

A PMT that is performed under guidance of other documents for a particular maintenance
activity, such as ANSI-N510 for filter change out, should congtitute a sufficient testing
program.

A pipe that penetrates the CRE has a flange mounted pressure transmitter that requires
replacement. The flange has a bolted gasket connection that is fully accessible for
inspection. An adequate PMT could be avisua inspection to ensure that proper gasket
crush is achieved after the new tranamitter isingaled.

A door sed requiresreplacing. The geometry of the gap between the door and the frame
issuch that avisud ingpection is difficult to perform. An adequate PMT could be the use
of a“smoke pencil” to verify tha the door gasket has been properly ingaled to minimize
leakage.

A mgor modification has been performed to incorporate the CR HV AC equipment room
into the CRE. A full inleskage test may be required to ensure that the new configuration
il meets the inleskage assumptions used in the accident analyses.

A modification has been performed on systems, structures and components outside the
CRE that may affect CRE integrity. The complexity of the PMT would depend upon a
careful evaudtion of the modification and its potential impacts on CRE integrity.
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A modification has been performed on systems, structures and components outside the CRE
that may affect CRE integrity. The complexity of the PMT would depend upon the effect of the
modification on CRE integrity.
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APPENDIX DD

HAZARDOUS CHEMICAL ASSESSMENTS

This gppendix provides information on performing an assessment of a hazardous chemica chalenge
to control room habitability.

1. ScopPe

This appendix applies to the release of hazardous chemicas from mobile or stationary sources,
located either off-Site or on-gSite.

2. HAZARDOUS CHEMICAL ASSESSMENT

The control room of anuclear power plant should be appropriately protected from hazardous
chemicasthat may be discharged as aresult of equipment failures, operator errors or events and
conditions outside the control of the nuclear power plant. Potential sources of hazardous chemicals
may be mobile or gationary and include storage tanks, pipelines, fire-fighting equipment, tank
trucks, railroad cars and barges.

Guidance on hazard screening, risk evauation, control room habitability evaluation, protection
mesasures, and emergency planning is provided in Revison 1 to Regulatory Guide 1.78,
Evaluating the Habitability of a Nuclear Power Plant Control Room During a Postulated
Hazardous Chemical Release (Reference 1). This gppendix provides information helpful in the
aress of gpecifying toxicity limits, identifying sources of on-site and off- site hazardous materids,
determining hazardous chemical release characterigtics, and gpplying updated atmospheric
digperson modding techniques.

2.1. IDENTIFYING HAZARDOUSM ATERIALS

21.1. OFFSITE

Two federd laws were developed to provide information regarding hazardous chemicals at
indugtrid facilities. The EPA and state and local governments maintain these data. Much of the
information is eadly available on the Internet or from state and local governments who receive
reports from facilities.

The U.S. Department of Transportation Research and Specid Program Adminigtration maintain
aHAZMAT database. The Emergency Planning and Community Right-to-Know Act
(EPCRA) and the Clean Air Act Risk Management Program (RMP) require facilities to report
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on hazardous chemicals they store or handle. Both provide for public access to the information
on these chemicals. Thetwo regiona government agencies that receive the information are the
Locd Emergency Planning Committee (LEPC) and the State Emergency Response Commission
(SERC). Theinformation available from reporting facilities includes annua chemica inventories
or ligts of chemicas stored or handled, and accident data like worst- case rel ease scenarios.

It isimportant to remember that only certain toxic chemica releases need to be considered.

The number of facilities covered, for example, may be limited because only certain chemicas
and threshold settings are required for reporting. In addition, the quantities for chemicals, if
reported, are in broad ranges; it may not be possible to tell actua quantity. Therefore, aloca
resource (such as the fire department) is sometimes the best resource. Fire departments receive
the same information as the LEPC but possess a broader knowledge of the community and
smdler fadlities

Information on hazardous materials transported throughout the sate via the highways can be
obtained from the SERC or the state trangportation department. The same agencies may have
information on the transport of hazardous materids viaralways. The rallways should aso be
contacted directly. Information on the transportation of chemicas viarivers, the Great Lakes
and coagtal marine traffic can be obtained from the U.S. Coast Guard.

Internet sources of data on hazardous materials available at the time this gppendix was written
incdlude the following:

LEPC/SERC contacts: RMP data:

www.rtk.net/lepc WWW.epa.gov/enviro

Toxic release information: Right-to-Know data:
WWWw.epa.gov/tri www.rtk.net Or www.scorecard.org

Material Safety Data Sheets:
www.hazard.com

2.1.2. ON-STE

A facility’s EPCRA and RMP reporting information is useful to determine the types and
quantities of hazardous materids on-site. Thisinformation should be compiled with aste-wide
“wak through” using as a checklist the list of EPCRA and RMP hazardous chemicals. The
checkligt should be compared againg arecent chemicd inventory, which can usualy be supplied
by afadility department like purchasing, chemidiry or stores. The walk through should also
emphasize identifying permanent or temporary use of bulk storage containers or tanks such as
propane aswell as storage of asphyxiates like nitrogen and carbon dioxide.
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2.1.3. ToxicLIMITS

The hazardous chemical toxicity limits presented in Regulatory Guide 1.78 are based on the
IDLH exposure levels published by the Nationa Ingtitute for Occupationd Safety and Hedlth.
Asphyxiating chemicals should aso be consdered, if they are stored on-Stein sgnificant
quantities such that an accidental release could result in the displacement of a Significant fraction
of the control room air. According to OSHA Regulations, an oxygen deficient aamosphere (for
permit-required confined spaces) is one containing less than 19.5 percent oxygen by volume (29
CFR 1910.146).

2.2. EVALUATING POTENTIAL ACCIDENTS
An exiging hazardous chemica evauation should be revised if:

the assumed inleskage vaue is found to be non-consarvetive
anew sgnificant source of hazardous chemicd isidentified in the vicinity of the plant or
the quantity of chemicasis greater than previoudy assumed.

For each chemica conddered, the vaue of importance is the maximum concentration that can be
tolerated for two minutes without inducing physica incgpacitation (i.e., severe coughing, eye burn
or severe kin irritation) of an average human. The NRC expects that two minutes is sufficient
time for a control room operator to don arespirator and protective clothing.

If detailed caculations show that the two-minute toxicity limits will be exceeded in the control
room for any time period for any given release scenario, compensating measures should be
implemented.” As aminimum, a detection mechanism for each hazardous chemical release should
be available. Such asystem could include the ingtalation of detectors or, if the buildup of the
hazardous chemicd in the control room isa adow rate, human (i.e., smell) detection may be
appropriate.™® The detailed evauation should demonstrate that if detection resultsin placing the
control room in accident mode (i.e., automatic or manua closure of isolation dampers), the two-
minute toxicity limits would not be exceeded. Otherwise, it would be expected that the control
room operators would take protective measures (i.e., don protective equipment) within two
minutes after detection to avoid prolonged exposure at the two- minute toxicity limit levels

There are additional aspects beyond those discussed in Regulatory Guide 1.78 that should be
consdered when performing detailed evauations of control room habitability, which are
described below.

9 Compensating measures are not required for transportation-related accidents if it can be shown that the
probability of occurrence of the initiating events leading to control room concentrations exceeding toxicity limits are
less than 10 per year as discussed in Section 3.2 of Regulatory Guide 1.78.

“The American Industrial Hygiene Association has established odor thresholds for a number of toxic chemicals
(Reference 2). Some of these data are presented in NUREG/CR-6624 (Reference 3).
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2.2.1 RELEASE CHARACTERIZATION

The release characterization defines the physical sate of the chemica asit leavesiits containment
and the manner in which it enters the atmosphere to form avapor cloud. Since hazardous
chemica's may be stored under pressure or under refrigeration, they can be emitted from a
container asaliquid, avapor or both, depending on the chemical’s physica properties. For
example, releasad liquids may form avapor cloud through voldilization. A liquid can be
volatized either completely or partidly asit is released, forming a vapor cloud or avapor and
droplet mixture. Conversely, chemicals stored as a gas may partidly or completely condense to
form liquid droplets when released. Condensed vapor may fdl to the ground to form a pool

that, in turn, volatizes to the atmosphere.

2.2.2 ATMOSPHERIC DISPERSION

The NRC sponsored the development of a computer code system for evauating control room
habitability caled HABIT (References 4 and 5). Two of the HABIT program modules,
EXTRAN and CHEM, can be run in sequence to predict chemica concentration and exposures
in the control room. The EXTRAN program computes atmospheric chemical concentrations
associated with ardease of atoxic chemica and the CHEM program use the results of
EXTRAN to determine the associated chemica exposures in the control room.

In executing EXTRAN, the user should be aware of the following:

EXTRAN does not calculate rdease rates and, as such, the user must calculate the
release rate outside the modd for the maxi mum concentr ation-dur ation accident.

Regulatory Guide 1.78 suggests the atmospheric dilution factors to be used in the analyss
should be that vaue which is exceeded only 5 percent of thetime. Although EXTRAN
uses asimple Gaussian dispersion model, the concentrations predicted by the model do
not vary inversaly with the wind speed because building wake correction is not alinear
function of wind speed. In the case of evaporation, the highest emission rates are dso
related to high wind speeds. In addition, the building wake corrections are not
particularly sengtive to atmospheric stability. Consequently, arange of meteorologica
conditions should be executed for determining the 5 percent atmospheric dilution factors.

Severd references describing methodologies for caculating rel ease characterizations (including
release rates) include EPA’ s “Workbook of Screening Techniques for Assessing Impacts of
Toxic Air Pdllutants’ (Reference 6), “Risk Management Program Guidance for Off-gte
Consequence Andyses’ (Reference 7) and “ Guidance on the Application of Refined Disperson
Modes to Hazardous/Toxic Air Pollutant Releases’ (Reference 8). The latter reference dso
provides guidance on how to execute several dense gas atmospheric dispersion modelsthat are
generdly available.
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APPENDIX EE

ASTM E741 EXCEPTIONS

This gppendix provides alisting of the exceptions to implementation of ASTM E741 traditionaly taken
by testing vendors. Based on existing practices, the following exceptions to the 2000 edition are
recommended.

These paragraphs may be totaly excluded from implementation: 6.6.1, 6.6.2, 6.7, 6.7.1, 6.7.2,
85.4,95.3,954,11.1.1,12.3.2,123.2.2,13.2.1.2,13.2.2, 13.4.2. Other editionsare
acceptable and may require Smilar exceptions.

Use Sections 1 through 5 only to define the test method and the equipment to be used.

In Section 8.5.3.1 adecay test using the regresson method may be used to obtain confidence
intervals as a part of the regression caculation,

In Section 9.2.1 the standard is not typically used when there is a non-steady flow since such atest
would only permit establishing bounds on the inleakage.

Sections 9.2.3.1, 9.2.3.2, 9.2.3.3, 9.2.3.4 are not typicaly used, snce makeup flow rate istypicaly
used to estimate the anticipated concentration for an assumed tracer gas injection flow rate.

Section 9.4.2 is not followed since adatidicaly sgnificant number of samples are usudly taken over
one or two hours following the establishment of equilibrium.

Sections 9.5.3.1, 9.5.3.2 caculations are not used since the vendor demondtrates that concentration
in CRE is not changing before making measurements designed to calculate tota inleakage.

Section 10 isnot used in totdl.

Section 11.1 is not used to measure indoor and outdoor temperatures or wind speed and direction,
unlessthereisadirect need for the information.

Section 15 isnot used in total.

Section 16 isnot used in total. The vendor’ sreport is to present the theory, data andysis, sampling
locations, operating conditions, procedures, quality assurance records for the particular plant work
order, data, calculations, and references.

Section 17 isnot used in total. The information is useful, but most vendors performing the test are
highly experienced in many industrial settings and are familiar with these cautions and conditions.
Uncertainty analysis or precison andyss may usethe ANSI PT 19.1 Standard to calculate the 95
percent confidence intervals. The ANS| PT 19.1 Standard isnot listed in Table D-1 anceit is
unrelated to the actual |eakage determination.
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APPENDIX FE

DISPOSITIONING AND MANAGING CRH BASELINE TESTING OR
PROGRAM DISCREPANCIES

1. PURPOSE

During the reviews, evauations, and testing that will be performed to address these issues,
conditions adverse to qudity must be promptly identified and corrected in accordance with 10
CFR Part 50, Appendix B, Criterion XVI. Each licensee' s Corrective Action Program
accomplishesthis. The primary guidance for identifying and resolving degraded and
nonconforming conditionsis provided by Generic Letter (GL) 91-18, Revison 1, Information
to Licensees Regarding NRC Inspection Manual Section on Resolution of Nonconforming
Conditions. Reportability criteriaare specified by 10 CFR 50.72, Immediate notification
requirements for operating nuclear power reactors and 10 CFR 50.73, Licensee event
reporting system.

In addition, if changes are reguired, the criteriaincluded in 10 CFR 50.59, Changes, tests and
experiments, may apply.

2. GENERIC LETTER 91-18

Generic Letter 91-18 informed licensees of the issuance of arevised section to Part 9900,
Technical Guidance of the NRC Inspection Manual. The revised section was entitled
Resolution of Degraded and Nonconforming Conditions and provides guidance to NRC
inspectors and provides explicit ingghts on appropriate actions to take when a degraded or
nonconforming condition exists. The document directs assessment of the following:

operability determination
judtification for continued operation
reasonable assurance of safety

compensatory measures (if used).

This Technical Guidance describes three potentia scenarios for addressing degraded and
nonconforming corditions:

The licensee may restore the structure, system, or component (SSC) to the condition that is
described in the licendng basis. For example, if the assumed control room inleskage is explicitly
described in the UFSAR and an inleskage test revedls excessve inleskage, the licensee may
take corrective action to repair various seal's and openings to reduce the inleakage to within the
UFSAR andysesinput vaue(s). See Appendix CC for information on sedling.

FF-1



NEI 99-03, Revision 1
March 2003

The licensee may accept a condition “As-Found” which resultsin a design bass different
from that described in the UFSAR or may modify the plant design basis from the FSAR to
adifferent condition than the “ As-Found” condition. These second and third options are
considered a change and would be subject to 10 CFR 50.59 and other applicable
regulaions. Modifying the control room envelope to enhance the leskage prevention
characterigtics of the system is an example of such achange. Another example would be

revisng the gppropriate accident anayses to demonstrate the acceptability of increased
inleakage.

In addition, the licensee may take interim compensatory measures until the permanent
corrective actions identified are implemented. These compensatory measures may be
subject to 10 CFR 50.59.

3. DETERMINING OPERABILITY AND REPORTABILITY

If adegraded or nonconforming condition is identified, gppropriate action must be taken to
maintain the plant in a safe condition. Generic Letter 91- 18 provides guidance to NRC
ingpectors regarding performance of operability determinations. Appendix D advises licensees
to develop contingency plans and operability determination actions prior to performing inleskage
tests. Such planning could include evauation of the basdine testing acceptance criteria under

different analyss options. A licensee may want to determine the maximum inleskage that can be
accommodated:

within the current licenang basis andyss and regulatory limits,

within the current licenang basis andlys's, but with the andys's improvements of DG-1111
(when issued)

using the TID-14844 source term, but with the analysis improvements of DG-1111 (when
issued) and DG-1113 (when issued)

using the aternative source term (10 CFR 50.67 and Regulatory Guide 1.183), with or
without the atmaospheric disperson improvements of DG-1111 (when issued).

The reportability evauation ensures timey NRC natification of ggnificant conditions or events
relative to regulatory compliance. The corrective action process should ensure that an identified
discrepancy is evauated for potentid reportability to the NRC under the requirements of 10
CFR 50.72 and 10 CFR 50.73.

The basis for operability and reportability, including evauations and andyses, should be
documented and retained for future use.

4. M ETHODSAVAILABLE TO ADDRESS DEGRADED OR NONCONFORMING CONDITIONS

4.1 COMPENSATORY M EASURES
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Compensatory measures may be required in the short term to mitigate an identified
discrepancy that may result in the plant being in an unanalyzed condition or outsde its
desgn or licenang bass. Compensatory measures must provide reasonable assurance
of safety until final corrective actions are complete. Compensatory measures can
cons s of additiond adminigtrative or procedura controls, additiona testing or
ingpection of system components, and additional protection provided to control room
operators through the availability of self-contained breathing apparatus (SCBA) and/or
potassum iodide (K1) tablets. Licensees must ensure that compensatory actions can be
implemented under 10 CFR 50.59 or request prior NRC approva. Guidance
regarding compensatory measures related to CRH is provided in Appendix B.

DOSE ANALYSISREVISION OPTION

A revised dose andlysis may be part of the short-term judtification for continued
operation or part of the long-term resolution of the nonconforming condition.

Revision of the andysis of record for the dose consequences to the control room
operator may be an acceptable method for addressing a condition different from that
described in the UFSAR and for meeting the requirements of the current licenaing basis.
Revison of the dose andysis of record may be desirable in combination with plant
modifications to improve the margin to regulatory limits.

An option for consideration in the development of the final resolution of the degraded
condition isto revise the licenang bass. An example of anew licenang basis would be
the implementation of the Alternative Source Term methodology based on 10 CFR
50.67 and Regulatory Guide 1.183. A plant may aso choose to use the guidancein
DG-1111 (when issued) and DG-1113 (when issued) to revise their dose andysis.

Anincreasein previoudy caculated operator doses may require NRC review and
approva in accordance with 10 CFR 50.59. In addition, some changesto thelicensng
bass (eg., AST, or use of DG-1113, when issued) or analysis methodology (e.g., DG-
1111, when issued) may aso require prior NRC approva. Regulatory Guide 1.187
and NEI 96-07, Guidelines for 10 CFR 50.59 Implementation, provide additiona
guidance to address criteriafor making these determinations.

A change, if judtified, in an input parameter associated with the limiting accident may be
made to yidd acceptable results. NRC review and gpprova of the revised technica
gpecification will be required if this parameter is part of the technical specification.
Examples of these changes that could be considered are dlowable vaues for reactor
coolant activity levels, containment lesk rate, or primary-to-secondary lesk rates.

REPAIRING OR M ODIFYING THE PLANT

The identified inleakage source may be corrected by arepair of the physica condition
or by sedling the leak path.
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In some ingtances, a plant modification may be desirable. Licensees may decideto
modify their control room envelope boundary by:

moving HVAC equipment within the CRE

replacing ducts with seam-welded heavy congtruction materia to eiminate ducting
as aleakage source

modifying system controls to change actuation sgnd timing

securing non-emergency ventilation systems that contribute to inleakage during
operation and pressurization

modifying the syslem modes of operation.

Repair or modification may require aretest to ensure that they were successful in

elimination of the excessive inleskage and provide gppropriate vaidation of the assumed
new inleskage vaue.
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APPENDIX GG

GLOSSARY OF TERMS

1. PURPOSE

This appendix contains definitions goplicable to control room habitability issues.

2. DEFINITIONS

AIR CHANGE FLOW (from ASTM E741): Thetotd volume of air passing through the zone to
and from the outdoors per unit of time.

AIR CHANGE RATE (from ASTM E741): Theratio of the total volume of air passing through
the zone to and from the outdoors per unit of time to the volume of the zone.

BOUNDARY': A combination of walls, floor, roof, ducting, doors, penetrations and equipment that
physicdly form the CRE.

BREACH: Any work activity or testing that creates or enlarges an opening through a barrier,
which would alow the propagation of a hazard through the barrier. Theseinclude:

modification (addition, remova or degradation) of a penetration sed or structura component
core boring

blocking open a door/hatch or damper

modification (addition, remova, or degradation) of a door/hatch or damper

CONTROL ROOM ENVELOPE (CRE): The areawithin the confines of the control room
boundary that contains the spaces that control room operators inhabit to control the plant for normal
and accident conditions. This spaceis protected for norma operation, natura events, and accident
conditions. The Standardized Technica Specifications use the term control room enclosure. The
CRE term used in this document is synonymous with the term used in the Standardized Technica
specifications.

CONTROL ROOM ENVELOPE (CRE) INTEGRITY: The condition wherein the control
room habitability systems (CRHS) are functioning to ensure the protection of the control room
operators in the CRE during norma and accident conditions.

CONTROL ROOM HABITABILITY SYSTEMS (CRHS): The plant sysems thet help

ensure CRE integrity. Thisincludes the control room emergency ventilation system (CREFS) and
the control room heating, ventilating and air-conditioning (CR HVAC) sysems. The CREFS could
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be a subset of the CR HVAC and is used in that context in this document. This aso assumes the
control room boundary (CR B) isintact. The CRB isthe physicad barier that defines the CRE.

FILTERED INLEAKAGE: Thisisleskage that occurs a alocation that alows contamination to
be filtered prior to the air entering the habitability zone. An exampleis duct leskage on the suction
sde of a pressurization filter syssem where the duct is outside the control room envelope.
Radionuclides are removed from this air prior to it entering the habitability zone. Thereisno filtering
assumed for hazardous chemicdl events.

INOPERABLE BARRIER: A barrier that isinoperable such that it cannot fully perform its
intended function.

INTEGRATED COMPONENT GASTEST: A test method that provides the tota inleskage
vaue by summing the results from individua leskage location tests. The test method distinguishes
between filtered and unfiltered inleakage, and identifies the inleskage contribution of individua
components

INTEGRATED TRACER GASTEST: A tracer gastest to determine total inleskage to the
CRE. Thetracer gastest is actudly measuring the amount of air changing in the space (i.e, the air
going out is being replaced by the air going in). This particular test does not locate legks; it only
provides avauefor totd inleskage.

LICENSING BASISINLEAKAGE: Thisistheinleskage that is used in the plant desgn basis
radiologica andlysis with design basis values of other plant parameters to calculate control room
operator dose during a licenang basis accident.

MAXIMUM ALLOWABLE RADIOACTIVE CONTAMINATION INLEAKAGE: Thisis
the maximum vaue that can be assumed in the current licensing basis andysis for inleskage of
contaminated air. It isthe calculated inleskage value in cfm that will result in the control room
operators receiving the maximum alowable dose with design bassinputs of al other parametersto
the plant radiologicd andyss.

MAXIMUM ALLOWABLE RADIOACTIVE CONTAMINATION INLEAKAGE FOR
OPERABILITY DETERMINATION: Thisisthe caculated inleskage vaue in cfm that will
result in the control room operators receiving the maximum alowable dose with redistic but
verifiable inputs of al other parameters to the plant radiologicd andysis. Thisvaue may take credit
for compensatory measures dlowed by GL 91-18.

MAXIMUM ALLOWABLE HAZARDOUS CHEMICAL INLEAKAGE: Thisisthe

maximum ca culated inleskage of hazardous chemicd that will result in the control room remaining
habitable for the bounding hazardous chemical hazard eva uation.
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PENETRATION: An opening in a CRE boundary wall, floor or calling, other than a door/hatch,
which contains materias or mechanica devices that prevent the propagation of a hazard through the
barrier. Some examples are:

Penetration sedls

Structurd materia

Dampers, such asfire or tornado barrier dampers

TRACER GAS (from ASTM E741): A gastha can be mixed with air in very smal
concentrations in order to study air movement.

UNFILTERED INLEAKAGE: Thisisleskage that occurs a alocation in the habitability system
that dlows ar to enter the control room envelope without any contaminants being removed at the
point of entry. Examples of this are penetrations and dampers thet are a a negative pressure with
respect to potentialy contaminated surroundings and located such that radionuclides are not
removed prior to the inleskage entering the control room.
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NEI DisPosSITION OF NRC COMMENTS ON NEI 99-03, REVISION 1 DRAFT (NOVEMBER 2002)

MAIN TEXT
CmMT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION

1. General Instead of the term “Toxic Chemical” use Revise document Implemented
“Hazardous Chemical” throughout the document.

2. General In some sections of the document there is Review the document for consistency, Implemented
extensive guidance provided on certain and provide cross-references to the more
situations. For example, what constitutes detailed descriptions. The document has
systems outside the control room, acceptable test been revised to
attributes, etc. Some common terms are used improve the clarity and
throughout the document. Usually, such terms consistency of
are defined in the document. When the terms definitions, terms, and
are used elsewhere within the document, instead descriptions, both in
of referring to the point of definition, attempts are the general process
made to paraphrase the definition within the text. description and the
When such paraphrasing is done, it is usually detailed Appendices.
done in an incomplete manner such that the The text for the
portions of the definition are excluded. This example provided has
process confuses the reader and clouds the been restructured to
application of the document. For example, improve the clarity of
Footnote 4 of Appendix D provides a complete the message in
description of the systems to be considered in Appendix D. The
adjacent areas. Yet when referring to adjacent detailed note now
area ventilation systems, the systems referenced appears in the main
throughout the document are not as complete as body Section 2.3.1
Footnote 4.

3. General Ultimately replace references to Draft Guides If the RGs numbers are assigned in NEI 99-03 references
(DG) with references to issued Regulatory advance of publishing NEI 99-03, the DG | the DGs, since the final
Guides. citations will be replaced with the RG RGs are not yet issued.

citations.




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
4. General Throughout the document reference is made to Task Force believes that NEI 99-03 Implemented
radiological and toxic gas events. Such adequately addresses the need to
references need to be expanded to include evaluate the impact of smoke events.
radiological, hazardous chemical, and fire events. | Concern about fire events is inappropriate
— it is addressed in 10CFR50 Appendix R.
The TF is will use the phrase
“radiological, hazardous chemical, and
smoke events”, when appropriate.
5. General Where does the user of NEI 99-03 go to The TF believes that the determination of | No Action Required
determine the alignment (design information) of the limiting condition is on a plant-specific
systems adjacent to the control room during basis, and that Appendices C and D
integrity testing and how is the operation of these | provide the level of detail necessary to
adjacent ventilation systems accounted for in the | provide guidance.
determination of the limiting condition?
6. General In the verification process when references are NRC desired verification of source of No Action Required
made to flow rates this should be combined with | inleakage. This is not typically done as
a determination of flow sources. part of the inleakage test. However, it is
something a plant may do to reduce
inleakage. Implementation of a criteria to
verify the source of inleakage is not
necessary for the guidance document. If
inleakage criteria are met, it is not
necessary for the licensee to locate the
source of unfiltered inleakage.
7. General Appendix AA and BB will not be reviewed. AGREE. No review required. No Action Required
8. 81.1 Change the end of the initial paragraph as AGREE. Implement Implemented
follows, “. . . associated with the following
aspects of control room habitability:”
9. §2.3.1 CR should be defined before its use. Define CR when it is first used. Implemented
Now in Section 2.1
10. 83.1 1° paragraph, last sentence, replace the words AGREE. Implement Implemented

“may want to” with “should.”




CmMT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
11. 83.1.1 NEI 97-04, Revision 1 is not fully endorsed by the | The text will be revised to cite both RG Implemented
NRC. Reference only Regulatory Guide 1.186 1.186 and NEI 97-04 as sources of
since it provides the NRC guidance endorsed. guidelines for identifying design basis
information. The revised text will note
that RG 1.186 has endorsed NEI 97-04
Appendix B.
12. 83.1.2 Licensees should compare the design, After the fourth bullet add: Implemented
configuration, maintenance and operation of their
control room habitability systems (CRHSs) and All modes of adjacent area
the systems that are in adjacent areas and could ventilation system operation and
interact with the control room envelope to their system alignments that may affect
licensing and design bases to ensure CRH function. This would include
consistency. The review of the configuration of duct work traversing the CRE.
the CRHSs should include the construction and
the alignment of the systems and structures that
make up the CRHSs. The CRH analyses
assembled should include those systems that
may impact control room habitability. These
include ventilation systems that serve or traverse
areas within the control room envelope or are
located adjacent to the CRE.
13. 83.2.1.1 Replace the first sentence with: “Licensees Add the following sentence to the first Implemented
should compare the design, configuration, paragraph:
maintenance and operation of their CRHSs and
the systems that are in adjacent areas and could | “The effects of adjacent area ventilation
interact with the control room envelope to their systems should be considered.”
licensing and design bases to ensure
consistency.”
14. 8§3.2.1.1.1 Delete the example in the 3rd bullet. The existing | Delete the example from the third bullet. Implemented

example is not appropriate and could be
misleading. A system walkdown is unlikely to
determine air sources.




CmMT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
15. §3.2.1.1.3 Change the word “licensing” in the 1st bulleted Change Section 3.2.1.1.3A second bullet | Implemented
sentence to “licensing and design bases.” to:
Generally, acceptable, but the section seems “... do not invalidate the licensing and Wording has been
weak. Words like “. . . establish the proper flow design bases while ....” reviewed and
path,” and “. . . they do not adversely affect” are strengthened to
subjective and open ended. These words need Change the phrase “proper flow path” in provide clearer,
to be strengthened so that the statements and the second bullet. directive language with
guidance are definitive. more pronounced
The intent is to create a clear, concise, recommendations on
strong document. The text will be revised | actions. Now, e.g.,
to make this section stronger. “ensure...align...proper
flow path” provides
clear direction to the
intended users.
16. 83.2.2.1 3rd paragraph, revise to read “. . . including NEI 99-03 Rev. 1 permits licensees to Sentence added to

accidents at adjacent units, on the radiological
consequences to the reactor operators.”

Also, in the 6th bullet, 1st paragraph, revise to
read, “This potential limiting DBA must be
considered.”

In the 6th bullet, delete the second paragraph.

Make conforming changes in any other
applicable location.

maintain their current licensing basis with
respect to accidents at adjacent units.
Should a licensee choose to implement
the analysis techniques described in DG-
1113 and RG 1.183, then the licensee will
need to consider accidents at adjacent
units.

clarify expectations for
sites with adjacent
units and separate
control rooms. The
bulleted test was
augmented to state
that licensing bases
should require
analyses of releases
from adjacent units.




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
17. 83.2.3.2 The recommended action is to be performed one | Section 3.2.3.2 addresses the first (or NEI 99-03, Revision 1
time. Regulatory Guide 1.78 encourages baseline) hazardous chemical evaluation. | recommends that
licensees to conduct periodic surveys of Periodic reassessment is in Section 4.3. licensees determine
stationary and mobile sources of hazardous Section 4.3.1.3 specifically addresses the | the licensing basis for
chemicals in the vicinity of their plant sites. The need to include a review of toxic chemical | periodic update of
periodicity should be based on the number, size, | hazards. hazardous materials,
and type of industrial and transportation activities assure that a process
in the vicinity of the plant and regional and local is in place to support
changes in uses of land. The staff recommends the licensing basis,
conducting a survey of the location, types, and meet the intent of that
guantities of the mobile and stationary hazardous process, and perform
chemical sources at least once every three periodic
years, or more frequently as applicable. The reassessments on a
staff also recommends annual performance of an interval not to exceed 6
onsite survey of hazardous chemical sources. years. Section 4.3.1.3
was augmented to
provide direct guidance
on considerations and
methods a licensee
should use to set
review cycles and
resources that are
available that should
be used to perform the
reviews.
18. 83.2.5.2 1st paragraph; add the following sentence: The guidance assures that the control of | The text was modified

“Consideration should be given to the
undesirable propagation of fire byproducts
through the operation of fire suppressant or
ventilation systems. Such propagation should
not simultaneously impact habitability in the
control room envelope and at the alternate
shutdown panel.”

the reactor can be achieved from one of
these locations in a smoke event

NEI 99-03 refers to the propagation of
smoke.

to state: “assure that
the plant operators will
be capable of
controlling the reactor
in such smoke events”




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
19. 83.2.6.2 The bases of the Improved Standard Technical Sections 2.3.6 and 3.2.6 address the These sections were
Specifications say that this SR demonstrates need to resolve any inadequacy of changed to clarify
control room integrity with respect to unfiltered existing CREFS Technical Specifications. | expectations that
inleakage. The E741 integrated testing proves Section 2.3.6 and 3.2.6 were rewritten following the TSTF
that it does not. Because 10 CFR 50.36 requires | based on discussions with the NRC. process to revise the
technical specifications to be derived from the CREVS TS. Thisisa
safety analyses, the staff feels that the existing simple straightforward
deficiency should be corrected. This correction is process involving the
consistent with the NRC Administrative Letter 98- NRC and industry. If
10, “Dispositioning Of Technical Specifications another process was
That Are Insufficient To Assure Plant Safety,” selected, there would
which describes the staff's expectation that be no such gains and
licensees correct technical specifications that are licensee bears the
found to “contain non-conservative values or demonstration of
specify incorrect actions.” adequacy. The Task
Force has worked hard
to assure that the
TSTF product would be
a beneficial and
effective solution.
20. 83.3, 3.3.1- | Generic Letter 91-18 stands on its own. An Move the examples to an informational The guidance was
3.3.3, interpretation of Generic Letter 91-18 within appendix. modified so that the
3.34.1 these sections and corresponding subsections general description of

will not be endorsed by the staff.

expected licensee
actions conforms to GL
91-18. Details were
moved to Appendix FF
with emphasis on the
pre-test analyses that
licensees should do to
assess options.
Specific guidance on
use of realistic
analyses was removed.




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
21. 8§3.34.2 Reference only Regulatory Guide 1.187 since it RG 1.187 states that NEI 96-07 provides | Implemented
provides the NRC guidance endorsed. acceptable methods for compliance with
10CFR50.59. No change to Section The discussion is
3.3.4.2 is necessary. included in
Informational Appendix
RG 1.187 needs to be added as a NEI FF rather than in the
99-03 reference. main text.
22. 83.34.3 Securing a non-emergency ventilation system Manual actions are acceptable in No Action Required
that contributes to inleakage during operation accordance with the existing licensing
and pressurization is an acceptable method to bases and NRC approved plant actions.
correct a leakage problem if this securing is done
by a plant modification. If the securing is done by | This type of plant change may be
a manual operator action, this is not acceptable. performed in accordance with
This comment also applies to Appendix C, 10CFR50.59. NRC Information Notice
83.4.2. 97-78 provides guidance on crediting
operator actions in place of automatic
actions.
23. 3.3.4.3, Securing a non-emergency ventilation system Manual actions are acceptable in No Action Required
4™ pullet that contributes to inleakage during operation accordance with the existing licensing
and pressurization is an acceptable method to bases and NRC approved plant actions.
correct a leakage problem if this securing is done
by a plant modification. If the securing is done by | This type of plant change may be
a local manual operator action, this is not performed in accordance with
acceptable. This comment also applies to 10CFR50.59. NRC Information Notice
Appendix C, 83.4.2. 97-78 provides guidance on crediting
operator actions in place of automatic
actions.
24. 84.2.1 With regard to preconditioning before a baseline | Revise text to reflect the NRC comment Revised 4.3.1.6

test: (1) the preconditioning should represent
either restoring a deficiency to its design basis
condition or a permanent design change. Interim
actions that will not become part of the ongoing
control room integrity program are not
acceptable. (2) There should be a warning that
no preconditioning is acceptable for periodic
tests.

on preconditioning.

(formerly section
4.3.4.6) to address
preconditioning.
Preconditioning has
also been addressed
elsewhere in NEI 99-03
consistent with the
resolution of this
comment.




CmT# PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
25. 84.2.3 This text allows the use of nominal test results, Appendix D ensures that the testing is The guidance on test

uncorrected for test uncertainties. The staff
believes that this is acceptable for low-leakage
control rooms (e.g., nominal leakage less than
100 cubic feet per minute) provided that the test
was performed in a quality manner than
minimized uncertainties and that the sources of
uncertainty values are understood. The
substance of this comment should be applied
throughout NEI 99-03.

performed in a quality manner that
minimizes uncertainties and that the
sources of uncertainty values are
understood. Appendix D Section 4.4.2.4
states that it is acceptable to use a
nominal value in the analyses when the
nominal values are in a reasonable range
and the variability in results, as
represented in the uncertainty, is
understood. It should not be necessary
to restrict the use of nominal values to
only those cases where inleakage is <
100 cfm. However, justification must
always be developed based on the
overall testing results.

result evaluation was
included in Appendix
D. (See Comment D-
44,D.4.4.3.) The text
was amplified to state
what the TF concluded
from this NRC meeting
and other staff
interactions.
Specifically, the text
now states that
nominal values can be
used when justified,
and that justification is
generally
straightforward when
the overall inleakage is
in a reasonable range
(<100 cfm) and may
become progressively
more difficult if the
measured nominal
inleakage is at higher
and higher values.




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION

26. 843 & While some scheduling tolerance is acceptable, The Standardized Technical Implemented
footnote 1 the specified value of +/- one year is excessive Specifications allow a 25 percent

when applied to schedule intervals of three years
or more. With schedule intervals of such length,
a utility has sufficient flexibility to schedule the
tests and get them performed without invoking an
additional year. The staff believes that this
tolerance should be reduced to no more than
three months to provide for unscheduled outages
that might occur as a scheduled test is due.

This scheduling tolerance does not apply to every
time interval in this section as stated in the
footnote. It applies only to time intervals in the
future and not those already past. For example,
in the 3rd bullet, “. . . three years prior ... " is 3.0
years prior, not four years as permitted by
footnote 1. “...three years after . ..” can have a
tolerance of no more than three months. The
footnote and the position of the footnote
reference at the title of Section 4.3, could create
a situation in which an assessment might not be
performed for five years after the last baseline.

Licensees are allowed scheduling credit for a
previous performed baseline test only if that test
can be shown to satisfy the provisions of a
baseline test as described in NEI 99-03,
Appendix D, with the exceptions and
clarifications to be provided for Appendix D.

scheduling tolerance. A 25 percent
scheduling tolerance of 3 years is 9
months. The Task Force believes that
the specified value of 6 months year is
appropriate.

The 3 and 6-year time frames were
proposed by the NRC and adopted by the
Task Force. The 6 months scheduling
tolerance provides flexibility to
accomplish the data collection task
necessary to make a future performance-
based testing frequency.

The Task Force disagrees. A plant that
has performed a test to measure
inleakage prior to the issuance of
guidance has met the intent of performing
a baseline test. It is inappropriate to
require these licensees to immediately
perform a retest. To clarify this position,
the Section 4.3 second paragraph should
refer to “a test to measure inleakage”
rather than “baseline test”, and the
accompanying three bullets delete the
word baseline.

The Task Force has
reconsidered each of
these items on the basis
of these comments and
has developed an
approach that should
resolve all concerns
discussed at the meeting.
The original schedule
tolerance was from
standard TS practices of
including +/- 25% (with
roundup). In review +/- 6
months is a justifiable
allowance for effective
planning purposes.

The process and intervals
for entry into the program
for licensees that have
done previous testing has
been fully revised to
address the staff
concerns. With these
modifications it is
justifiable to allow this
same schedule allowance
(+/- 6 months).

Guidance is specified to
assure that a licensee
has met the intent of the
administrative controls
and test protocol in this
document before a
previous baseline test
can be credited.




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
27. Figure 1 Figure 1 does not reflect the corresponding staff | It is inappropriate for the 3-year frequency | Implemented,
and 84.3.1 | figure discussed at the workshops. As a to begin with the completion of corrective
through consequence of expanding the logic for actions for minor deficiencies (without the | Figure 1 has been
4.3.3 corrective actions flowing out of an assessment, | need for retesting). The guidance states | revised and simplified
the industry used the completion of the corrective | that 3-year frequency is to begin with the | to represent the
actions that result from an assessment as the completion of the most recent common intentions of
starting point for the three-year clock. This is assessment or retest. the industry and the
reflected in the text (e.g., in 84.3.1, “. . . three NRC.
years following completion of the Section 4.2 Figure 1 will be redrawn to delete the
baseline test AND any corrective actions . . . ”"). arrow from the “Correct Deficiency” box to
The staff's position is that the time interval is to the arrow exiting the periodic retest's “fix
be taken as three years following the last and retest” box.
successful performance of the action, whether it
is a baseline test, assessment, or periodic test. Figure 1 will be redrawn to show the line
Predicating the timing of the next action on the originating from the two “fix and retest”
completion of a corrective action could forestall boxes and the “reanalyze” box to go
the next action for as long as it takes the item to | directly into the “periodic retest” box, with
work its way up the corrective action priority list. the “(3 years)” note added to this redrawn
This is unacceptable. line.
Section 4.3.1 will be revised to reflect
these changes.
28. 84.3.3, 2nd | Although the reference to the corrective action The guidance should include criteria on Implemented
bullet program is generally acceptable here, the staff operability and reportability

expects that the corrective actions will be timely
and continuous since the test failure indicates
that the design basis may not be satisfied with
regard to control room habitability. An operability
determination and a reportability determination
need to be made.

determinations. The next test should be
within three years.

The section is now
renumbered to section
4.3.3.3 and wording
has been altered to
clarify that the
Corrective Action
program must be
entered and that a
retest is needed after
three years following
the successful test.

10




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
29. §84.3.4.2 Make procedure control a required part of the Agree. Section renumbered to
program. 4.3.1.2 so that the
process steps follows
the logic Figure 1. The
paragraph wording was
revised to be
consistent.
30. 84.3.4.3 This section relegates review of offsite toxic The six-year toxic chemical control This section is
gases to the six-year assessment. The staff assessment reviews the plant’s existing renumbered as 4.3.1.3.
believes that facilities should be assessing the chemical controls program and licensee The test was revised to
impact more frequently than every six years. The | commitments. The time interval between | address the frequency
staff believes that such facilities would want to offsite hazardous chemical inventory of reviews consistent
establish arrangements with those facilities to assessments is addressed in a licensee’s | with the TF position.
receive notification of changes in chemical licensing basis. The response to
inventories that would be reported to public Comment #17 provides
officials under SARA 1ll. This is not an onerous A six-year interval between offsite additional clarification
burden. hazardous chemical assessments is on full extent of
adequate, unless a licensee’s hazardous | modifications related to
chemical licensing basis requires more the hazardous
frequent assessments. chemical program
assessment.
31. 84.3.4.4 The staff believes that the CR HVAC engineer's | Section 5 ensures adequate training to This discussion is now

recommendation needs to be expanded to
system engineers involved with systems and
structure identified during the system
assessment as having a potential impact on
control room habitability.

The CR HVAC engineer needs to be familiar with
habitability issue and review each related
modification package for impact on CRH.

allow the individual(s) responsible for
CRH to be familiar with the potential
impact of changes various plant systems
and structure (including those of adjacent
areas). Therefore, no text change is
needed.

The CR HVAC engineer should be
familiar with habitability issue and review
each related modification package for
impact on CRH.

in Section 4.3.1.4. It
now states that the CR
HVAC system engineer
should be familiar with
habitability issues and
review each related
modification package
for impact on CRH.

11




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
32. 84.3.4.7 Add a control to address fire. Fire is addressed in Appendix R of 10 No Action Required
CFR Part 50. NEI 99-03 addresses
smoke in Section 4.3.4. The administrative
controls for smoke
intrusion is now
discussed in Section
4.3.1 (previously
43.4).
33. 84.3.5 Changes to test and assessment frequency, after | Changes to test and assessment The discussion is now
sufficient experience, need to be proposed to the | frequencies are at the licensee’s in Section 4.3.4, which
NRC staff. discretion, unless previously reviewed states that changes to
and approved by the Staff. This test and assessment
paragraph is consistent with existing frequencies may
licensee commitment change processes. | require NRC approval if
they were previously
reviewed and approved
by the NRC.
34. Figure 1 This figure is different from that presented by the | Addressed in Resolution to Comment 27. | Implemented, Revised

staff. Figure 1 does not provide a failure path for
the retest following a repair or if re-analysis
cannot relax the acceptance criteria. The staff
expects that following a failed periodic retest,
efforts to fix and retest will continue in a timely
manner until a successful test is performed. The
three-year interval to the next periodic retest
starts upon obtaining a successful retest result.

Figure 1

12




CmMT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
35. 84.4.1 First paragraph, first sentence, revise to read, Revise the first paragraph, first sentence, | Implemented in Section
“...to assure that the plant maintains the. . . .” to read, 4.3.2.1.
With the exception of item b, which requires the “... to assure that the plant maintains the
review of procedure revisions to ensure that ”
control room issues were considered, the
language requires a review of the individual In the sub item lead-in sentences, change | Implemented in Section
process control. The staff expects that reviews “controls” to “controls and their 4.3.2.1.
of the various process controls will also evaluate | effectiveness”.
the effectiveness of such controls. For example,
in item f, rather than “. . . Review maintenance
controls to ensure that CRH issues were
considered ...” The item should read, “. . .
Review applicable maintenance work packages
to ensure that CRH issues were considered . . .”
The assessment plan should include the Assessments do not require new testing. | No Action Required
measurement of flow rates, performance of a A CRH assessment involves reviewing
flow balance, and the determination of air non-in-leakage test results generated
sources associated with those flow rates. during the preceding 3-year time interval.
Add subparagraph g to address fire.
Fire is addressed by 10CFR50 Appendix | No Action Required
R. This guidance document addresses
smoke.
36. prior to The cross-reference to Section 4.3.1 is subject to | Agree This section has been
84.4.2 the comments above on that section completely rewritten

and renumbered as
4.3.2.

13




CMT # PARA. OR NRC COMMENT NEI DISPOSITION ACTION TAKEN
SECTION
37. 85 The staff believes that training is warranted.

The training needs analysis will identify
the extent of training required

Section 5 on Training
has been rewritten to
provide clear guidance
on expectations for a
training needs
analyses and training
plan that will meet the
specific needs of the
licensee’s program.

14




APPENDIX A

CMT#

PARA. OR
SECTION

NRC COMMENT

NEI DISPOSITION

ACTIONS TAKEN

A-1l

The appendix should evaluate for success (i.e.,
not having smoke in both the control room and
the alternate shutdown panel). Plans for
simultaneous contamination of both locations as
allowed by bullet three under Section 3, Success
path Logic results in a situation where GDC 19 is
not met. If that condition arises, the situation
warrants the issue being placed in the corrective
action program. It also necessitates the
implementation of compensatory actions. Since
bullet three reflects failure to meet GDC 19, it is
unacceptable and should be deleted.

The staff recommends the following: 1) the title
of section 3 be “Contingency Logic Evaluation,”
2) the last bullet on page A-1 be made the last
bullet in section 2, and 30 the first bullet under
section 2 Assessment read, “Verify that a single
credible fire event does not simultaneously result
in the contamination of the control room and the
alternate shutdown Panel such that reactor
control cannot be maintained from one of the
locations.” For the latter case, distance and
barriers may be insufficient to assure that the
alternate shutdown panel and the control room
are not simultaneously contaminated.

Change the title of Section 3 to
“Contingency Logic Evaluation”,

This will clarify that this section is
providing guidance that may be beyond
the design basis. The assessment in
Section 2 will evaluate whether this is an
issue. Ifitis an issue the licensee is to
take corrective action, as appropriate.
The contingency logic provides good
practices in this “very unlikely event...”

The second set of NRC recommendations
improves the logic and clarity of the
guidance and will be adopted. As noted
above these changes also identify bullet 3
as a contingency alternative, so that it
may be retained as appropriate guidance.

Implemented

No Action Required

Implemented
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APPENDIX B

CMT # PARA. OR NRC COMMENT NEI DISPOSITION ACTIONS TAKEN
SECTION
B-1. 84 References 5 and 6 need to be updated. The Cite both reference revisions. Implemented
latest version of both the Regulatory Guides and
the NUREG is Revision 1.
B-2. General Compensatory measures for issues associated Agree. Add the principles expressed in Implemented
Issue with smoke should be provided. the comment to the introductory

Compensatory actions associated with
hazardous chemicals need to be enhanced.
Sufficient compensatory measures need to be
performed to make sure that GDC 19 is met. The
staff suggests providing additional compensatory
measures such as temporary removal or
relocation of the hazardous chemical source.

paragraphs of Appendix B. The
assignment and justification of
compensatory measures for smoke and
hazardous chemicals are plant-specific.
Remind licensees of their obligation to
assure that programs, including
compensatory measures, fulfill the
requirements of GDC-19.

16




APPENDIX C

CmMT # PARA. OR NRC COMMENT NEI DISPOSITION ACTIONS TAKEN
SECTION
C-1. 83.11& These sections need to address non-CREVs These issues are addressed in Section No Action Required
3.1.2 systems that do not traverse the boundary but C.3.2.2 (last bullet). Section C.3.4
can impact pressure differentials. addresses Table C-1, which cites various
boundary information items.
These sections appear to be limited to ventilation | These issues are addressed in Section
systems. They also need to address C.3.4.3 and Table C-1.
penetrations to the CRE, such as cable trays,
conduits, floor and equipment drains. The Task Force believes that NEI 99-03
is sufficiently detailed.
C-2. 83.2 This section calls for “justification” for deviations | Add the following sentence after the third | Implemented in

from the licensing basis configuration. This
should be stronger, e.g.:

If such deviations from the licensing and design
bases alignments are needed, a sensitivity
evaluation should be performed to demonstrate
with reasonable assurance that the measured
inleakage is bounding for the licensing and
design bases configuration that would exist
during an accident. This evaluation should be
documented with the test results.

Reference to 85.2 of Appendix D is in error.

sentence in Section D.3.2:

“This justification should include an
evaluation to demonstrate with
reasonable assurance that the measured
inleakage is bounding for the licensing
and design bases configuration that
would exist during an accident. This
evaluation should be documented with
the test results.”

Rewrite to reference Section D.4.2.

Section D.3.2,
“Configuration
Lineups” so that it
provides a direct
connection to the
expectations in the
testing process.

Implemented

17




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTIONS TAKEN
SECTION
C-3. 83.2.1 The configuration of ventilation systems that Section C.3.4.1 and C.3.2.2 address this | The text has been
serve areas external but adjacent to the CRE issue. clarified in these
boundary can create pressure differentials that sections.
impact the CRE. While this section addresses
external ventilation systems, it is with regard to
those systems that traverse the boundary. An
activity to identify the impacts of external
ventilation systems on pressure differentials
should be added.
Add the following to the 1st sentence of the 2nd Section 3.2.1.1.1 of the main text already | Modified 3.2.1.1.1in
paragraph: “and to verify that the as built systems | states this. Revise per the NRC main text. No change
are consistent with controlled documents.” comment, first paragraph. to Appendix C 3.2.1
C-4. 83.2.3 In the 2nd sentence of the 2nd paragraph the Revise as recommended. Implemented
phrase “ the user may consider” should read “the
user should consider.”
C-5. §3.3, 1% This item should require confirmation that the In Section C.3.3, first bullet, change the Implemented
bullet components are constructed, operated, and word “constructed” to “configured”. A
maintained with the design basis. Also, it walkdown cannot confirm all design and
appears that a note should be added to this construction attributes in accordance with
section to identify the limitations of walkdowns. the design basis.
For example, for some components they cannot
be used to confirm that components are
constructed or configured in accordance with
their design, especially without testing.
C-6. 83.4.2 It is important to note that leakage from In C.3.4.2 between the two paragraphs, Implemented

components of this nature could be a source of
unrecognized pressurization of the CRE that
could adversely affect the results of
pressurization tests.

add the following sentences:

“Excessive leakage from ducting routed
through the CRE may assist in
pressurizing the CRE. Sealing these
leaks could result in reduced CRE
pressure.”

18




CmMT # PARA. OR NRC COMMENT NEI DISPOSITION ACTIONS TAKEN
SECTION
C-7. 83.4.5 This discussion is acceptable overall, but should | Change Section C.3.4.5 title to: Implemented
not be limited to isolation dampers. On systems
in which the difference between normal “Ventilation System Dampers”
pressurization and accident pressurization modes
is the position of a bypass damper around a filter | Add the following to the end of the first Implemented
bank (dampers used to divert flow), leakage paragraph:
through these bypass dampers constitutes
unfiltered inleakage. Balancing dampers that “On systems in which the difference
establish a particular flow rate necessary for between normal pressurization and
pressurization can have an impact if accident pressurization modes is the
inappropriately set. position of a bypass damper around a
filter bank (dampers used to divert flow),
leakage through these bypass dampers
constitutes unfiltered inleakage.
Balancing dampers that establish a
It is also recommended that the paragraph in particular flow rate necessary for
Section 3.4.5 of NEI 99-03, Rev. 0, page H-7 pressurization can have an impact if they
concerning the historical unreliability of louvered | are setin inappropriate positions.”
dampers be put back in this section.
It would be inappropriate for NEI 99-03 to | No Action Required
define an acceptable design. The text as
written is acceptable.
C-8. 83.4.6 The discussion is acceptable overall. However, Revise the last sentence in Section Implemented

the discussion regarding radiation monitor
sample lines should not be limited to monitors
outside the CRE that draw samples inside the
envelope. Some older plants have an operator
selectable airborne sampler that allows the
operator to select areas outside of the control
room for sampling.

C.3.4.6to:

“Radiation monitors outside the envelope
that draw samples from inside the control
room, and radiation monitors inside the
control room that draw samples from
outside the envelope, can be a source of
inleakage if the sample lines leak.”

19




CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTIONS TAKEN
SECTION
C-9 Table C-1 This table will need to be updated to reflect the Table C-1 will be revised to be consistent | Editorial changes to
clarifications identified above. with the Section C changes. Table C-1 have been
made to be consistent
Also, it is recommended that the previous text An inleakage test is performed to prove with the Appendix C
contained in NEI 99-03, Rev. 0, Table H-1, for that the CR HVAC systems are text.
Control Room Ventilation System Operation performing their CRH design functions.
(Section 3.3.2) be retained in Table C-1. This precludes the need to determine that
ventilation systems are properly
balanced, and the need to determine that
ventilation system air flow rates and air
sources are as expected.
C-10. Table C-1, | For the section on “Other Ventilation Systems Modify as proposed. Implemented
page C-10 | (Section 3.4.2)"and in the column entitled

“Determining Inleakage Vulnerability,” replace
the words, “Determine if other system ducting is
routed through the envelope when the control
room is isolated. If so:,” with “If other system
ducting is routed through the envelope:.”

20




APPENDIX D

CMT#

PARA. OR
SECTION

NRC COMMENT

NEI DISPOSITION

ACTIONS TAKEN

D-1.

General

In some cases, there is a reasonably complete
discussion of a testing aspect. Subsequent
sections may repeat excerpts from the fuller
discussion, but omit important caveats, etc. It
would be better if the subsequent sections
referred to the fuller discussion. For example,
Appendix D, §3.3 addresses the need to use
recognized industry standards and that “. . . the
industry standard must be relevant to the
determination of inleakage for the specific
application . . .” However, subsequent phrasing
often simply refers to “. . . industry standard . . .”
A similar situation exists with excerpts related to
testing the limiting or bounding case without a
cross-reference back to the full discussion in
Appendix D, §84.1, 84.2.

The document will be reviewed to ensure
consistency and will rely upon the details
of Appendix D, as appropriate.

The document has
been reviewed for
consistency and
changes made to
various sections to
ensure consistency
and clarity in the
guidance.

D-2.

General

The text is heavily biased against the tracer gas
test, and the staff feels that the document does
not adequately give a user the complete picture
regarding the pros and cons of all methods. For
example, there is a discussion regarding the
potentially higher measurement uncertainty
associated with tracer gas testing, but no
mention of the inability of the component test
method to detect unsuspected inleakage, or the
dependence of the method on the quality of the
self-assessment.

The Appendix D text will be made more
balanced by modifying Section D.4.3.2 to
reflect the strengths and weaknesses of
integrated component testing. The
rewrite will address the inability of the
component test method to detect
unsuspected inleakage, or the
dependence of the method on the quality
of the self-assessment.

Text has been
reviewed and
rewritten to remove
any identified biases.
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NRC COMMENT

NEI DISPOSITION

ACTIONS TAKEN

D-3.

General

Sections of NEI 99-03 need to point to Appendix
D. These include situations where changes in
design or operating procedures impact control
room envelope inleakage characteristics.

Section 4.3.1.2 addresses procedure
control. Add the following after the first
sentence:

“In addition, appropriate post-procedure
change testing may be necessary to
ensure that safety analyses assumptions
remain valid. If it is determined that
inleakage testing is necessary, the test
should be performed in accordance with
Appendix D.”

Section 4.3.1.4 addresses design change
control. Add the following after the third
sentence:

“This testing should be commensurate
with the scope of repairs and
modifications made. If it is determined
that inleakage testing is necessary, the
test should be performed in accordance
with Appendix D.”

Implemented

Implemented

General

Generic Letter 91-18 stands on its own. An
interpretation of Generic Letter 91-18 within
these sections and corresponding subsections
will not be endorsed by the staff. For example
see §4.1 d).

Details of examples will be moved to
informational appendices.

Implemented. Details
were moved to
Appendix FF.

See the response to
Comment 20 on the
same subject.
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ACTIONS TAKEN

D-5.

General

There needs to be a consistent treatment when
the document either references the design or
licensing bases. For example in Appendix D,
84.1, item e) the text refers to only the design
bases. The staff suggests referencing both the
licensing and design bases and that these
documents remain consistent with one another or
just the licensing bases since the design bases is
a subset of the licensing bases.

Agree

Section 4.1 (e) was
revised and other text
has been reviewed
and changes made.

D-6.

83, second
bullet,
84.2a, and
84.3.3, third
bullet on
the first list

When testing the CRE for its inleakage
characteristic for a particular type of challenge,
testing should be conducted with all ventilation
systems (those within the CRE and those
serving, traversing or located in areas adjacent to
the CRE) performing in a manner consistent with
the facility's licensing basis unless it is
determined that such a testing mode would
underestimate the inleakage characteristics for
such a challenge. The cited sections refer to a
bounding configuration.

The guidance will reviewed for clarity.

Sections were
rewritten for clarity.

D-7.

§3.1

The staff would like to see this text be revised to
include the provision that a comprehensive test
be capable of reliably measuring and detecting

unknown inleakage.

The guidance provided in NEI 99-03 has
addressed this issue. No change to the
text is necessary.

Section D.4.3 provides the detailed
guidance for the test methods that would
be under consideration.

No Action Required

D-8.

83.2,
second

Delete text after the 1st sentence. This text
belongs in the discussion regarding component
testing.

This text is included for clarity and is not
solely associated with component testing.
The text will remain.

Revise Section D.3.2 title to be:

“Configuration Lineups”

No Action Required

Implemented
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CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTIONS TAKEN
SECTION
D-9. 84.1.b) The staff agrees that this item is applicable to the | The text is clear that item D4.1.b does not | No Action Required.
baseline test. Since the item is a prerequisite, apply to the periodic test — it is for
e.g., requirement, the disclaimer could be Baseline Test Only. Additionally
interpreted as a requirement for a baseline test preconditioning has
and permissive for a periodic test. Thus, 84.1.b) been addressed
should be expanded with something such as: elsewhere in the NEI
99-03 document.
Acceptable pre-conditioning represents either
restoring a deficiency to its design basis
condition or a permanent design change. Interim
actions that will not become part of the ongoing
control room integrity program are not
acceptable. Such test pre-conditioning should
not be performed for periodic tests since this
would inappropriately mask integrity degradation
that occurs between tests.
D-10. Footnote 3 | Change the footnote to read, “An assessment of | Delete the footnote. It is unnecessary Implemented
on page D- | the control room boundary is essential if when the qualification is removed.
2 inleakage is going to be determined.” See also
the comment for §4.1.9).
D-11. 84.1.9) Add the following prerequisite for non Baseline No change needed. Section 4.1 Added new
tests: Perform an assessment of the control room | addresses prerequisites to testing. There | prerequisite to this
boundary in accordance with Appendix C, 84.3.3 | is no need to perform an assessment as | section for

and 84.3.4.

a prerequisite to retesting. Assessments
will be performed 3 years after a retest.
However, following discussion with Staff it
is apparent that additional improvements
in the way of walkdowns prior to a
periodic test can be made in this section.

performance of a
walkdown for the
periodic test.
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SECTION
D-12. Note before | Add: “All plants should verify system flow rates During the January 2003 meeting, the Flow rates are
84.2 and sources.” NRC stated that sources of inleakage periodically verified
need to be identified. This is not and do not need to be
necessary if the amount of unfiltered verified here (it is
inleakage remains unchanged or considered an
decreases. If the flow increases then the | unnecessary burden).
plant's corrective action program will be
entered and appropriate actions will be The periodic retest
taken (an example could be reduction of | will identify sources
inleakage or location of the source of the | (in this context
inleakage). unfiltered inleakage
sources), if needed.
This position is consistent with the No changes made as
response to comment C-9. a result of this
comment.
D-13. 84.2 b) Regarding the use of one test to represent the This is addressed in Comment C-2. Previously addressed
inleakage characteristic for all types of Changes are implemented in Section in Comment C-2
challenges. Add: “Although the CRE ventilation D.3.2.
systems may be performing in a similar manner
for the different challenges, the ventilation
systems serving, traversing and located in
adjacent areas may not perform in a similar
manner and may impact the inleakage
characteristics of the CRE.”
D-14. 84.2, last The last sentence should be clarified. Delete the last sentence of Section D.4.2 | Implemented

Additional editorial correction: In first
sentence after bullet D.4.2.c, delete the
word “licensees”.

The section has been
reorganized for
additional clarity. The
footnote information
has been integrated
into the text.
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SECTION
D-15. Footnote 4, | The footnote does a good job of defining the Agree to review the document for Footnote moved to
page D-3 functions that ventilation systems in adjacent consistency, and to provide cross- beginning of main text
areas can be performing. Itis a complete references to the more detailed (section 2.3.1) to
definition that should be used throughout the descriptions. It may be possible that the | address adjacent
document. The staff believes this text belongs in | main body of NEI 99-03 needs to refer spaces.
the text rather than in a footnote. the user to more detailed discussions in
the Appendices.
D-16. Footnote 5, | In footnote 5, for a plant designed for two The need, or lack of need, for separate Footnote moved to
page D-3 operating modes (pressurization mode during a testing modes must be justified by the main text Appendix D,
radiological challenge, and a recirculating mode licensee. 4.2.b and wording
during a hazardous chemical challenge) two clarified.
separate tests should not be a consideration.
Rather they should be a requirement.
D-17. 84.3, short | This short reference does not carry with it the Rewrite last sentence as: Implemented

necessary attributes identified in Appendix D, 83.
Replace “Acceptable standards are listed in
Table D-1" with “Section 3.1 to 3.3 of this
document identifies attributes of acceptable test
methods.”

The choice of test method should be based upon
the method that will best identify inleakage and
not the method that is most economical.
Likewise, the consideration of uncertainty is
focused on the uncertainty of test results but
ignores the uncertainty of not identifying all of the
inleakage. These considerations should be
incorporated in the text.

Add the following after the last sentence: “The
selection of one test method over another may
hinge upon the ability of a certain test to assure
that all inleakage is measured.”

“Acceptable standards are addressed in
Appendix D, Section 3.”

The description of the selection method is
changed to reflect a comprehensive, site
—specific evaluation process.

Per Comment D-2, Appendix D is being
revised to address the pros and cons of
different testing methods. No additional
changes are necessary.

Section 4.3 rewritten
to address comment.

Section 4.3 rewritten
to address comment.
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SECTION

D-18. 84.3, short | The staff would like to see a provision requiring The comment is appropriate. The bases | Implemented
that the test documentation include a written for testing should be documented. Textis
justification for a conclusion that a particular test | being added to Appendix C per the
configuration bounds the accident configuration, | response to Comment C2. Add the
e.g.: following:

“If such deviations from the licensing bases “This justification should include an
alignments are needed, a sensitivity evaluation evaluation to demonstrate with

should be performed to demonstrate with reasonable assurance that the measured
reasonable assurance that the measured inleakage is bounding for the licensing
inleakage is bounding for the licensing bases and design bases configuration that
configuration that would exist during an accident. | would exist during an accident. This
This evaluation should be documented with the evaluation should be documented with
test results.” the test results.”

D-19. 84.3.1 The discussion in this section is biased as it only | The Appendix D text will be made more Text has been
provides negatives aspects of the testing balanced by modifying Section D.4.3.2 to | reviewed and
method. The section should discuss the positive | reflect the strengths and weaknesses of rewritten to remove
aspects of this method to present a balanced integrated component testing. The any identified biases.
view. rewrite will address the inability of the

component test method to detect
unsuspected inleakage, or the
dependence of the method on the quality
of the self-assessment.

D-20. Footnote 6, | Footnote 6 is irrelevant to the purpose of this The vendors which perform ASTME741 The footnote was

page D-4 document. What has happened in the past is not | testing have told industry that verbatim removed and placed

indicative of what will happen in the future.
There may be techniques that do not require
exceptions. Therefore, delete the text
addressing the exceptions.

compliance with ASTM E741 is not
possible, nor has it been done for testing
completed to date.

in main text of
Appendix D. The
footnote was rewritten
to refer to Appendix
EE.
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SECTION
D-21. 84.3.1, While it is true that multizone buildings are more | The tracer gas testing vendors identified Bullet reworded to
second difficult to test than single zones, most control this limitation. This bullet exists to define | provide more details
bullet room envelopes are single zone spaces. ASTM | a limitation that is applicable to those regarding the
E741 defines a single zone. This should be licensees with a multizone control room situation described
reflected within the bullet. design. and is considered
technically correct
and unbiased by the
TF.
D-22. 84.3.1, third | Opening normally closed doors, removing ceiling | Delete the third bullet. Implemented
bullet tiles, and using portable fans to assist in mixing

are actions taken by testers to reduce the time
before equilibrium is reached so that sampling
may begin sooner. If these actions are not

taken, the control room envelope will still reach

equilibrium but it takes longer to perform the test.

The above noted actions merely reduce the time
at which the concentration within the CRE is in
equilibrium so that testing may begin consistent
with ASTM E741.
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D-23.

84.3.1, last
bullet

To a large degree, this item is likely applicable to
all testing methods and might be better in
Appendix D, 84.2.

Delete the last bullet in Section 4.3.1
(previously Section 4.3.1.1)

Add the following text as a new paragraph
to the end of Appendix D, Section 4.2:

“Effects of the environment on the test
results should be considered. Performing
the test to minimize environmental
influence is recommended. The test
instruction should contain guidance on
environmental effects. For example, the
test should not be performed if there is a
strong consistent wind (> 15 mph) and
the control room envelope is significantly
exposed to the outside environment. The
lower the wind speed, the more accurate
the test results. In addition, the test
should consider seasonal and daily
temperature differences and their impact
on pressure differential.”

In addition, remove the phrase “additional
information” from the first paragraph
following item ¢ in Section D.4.2.

Implemented

Implemented

D-24.

84.3.1.1,
E741
exceptions

This section should be deleted. See the
comment for Appendix D, Footnote 6.

The tracer gas testing vendors identified
these exceptions which are routinely used
in testing performed to date. These
exceptions remain in the document (non-
mandatory appendix) so that licensees
implementing the E741 test can properly
plan and execute the testing.

Moved to
Informational
Appendix EE.
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SECTION

D-25. 84.3.2 During the workshops it was stated that those The last sentence of the third paragraph Implemented

who did a component test would have their in Section D4.3.2 will be revised to:

methods peer reviewed. This does not show up

in appendix D 84.3.2. This should be added to “A peer reviewer from the benchmarked

this section. plant should be used to strengthen the
assessment team and provide assurance
of the implementation of a similar
assessment per Appendix C.”

D-26. 84.3.2, The staff feels the following bullet should be This NRC comment is addressed by the Second paragraph of
second added to the list: “Correlation between E741 and | content of the second and third 4.3.2 was reworded to
bulleted list | component tests indicates that control room paragraphs of Section D.4.3.2, which include NRC concept

envelope wall, ceiling and floor inleakage is states that the nominal inleakage value that leakage through
minimal.” from integrated component testing these paths will be
accounts for no less than 95 percent of demonstrated to be
the nominal inleakage test result from the | small.
tracer gas testing. However, the TF
agrees that this aspect of component
testing is correct (i.e., inleakage is
minimal).

D-27. 84.3.2, Reference to 85.2 should be a reference to 84.2. | Reference will cite Section D.4.2. Implemented
“Step 1",
3rd Also, “... temperature differences ...” should read | Seasonal and daily temperature Seasonal changes

“...temperature, seasonal and daily temperature
differences”

differences are applicable to all test
methods. This is addressed in Section
D.4.2 with the note added per the
resolution of Comment D-23. With this
change per Comment D-23, no additional
changes are needed to Section D.4.3.2.

impact all types of
testing and has been
moved to Appendix D
section 4.2.
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SECTION
D-28. 84.3.2, first | The discussion in this section is biased as it only | The Appendix D text will be made more Section 4.3.2 has
provides positives aspects of the testing method. | balanced by modifying Section D.4.3.2 to | been rewritten to
The section should discuss the negative aspects | reflect the strengths and weaknesses of address this comment
of this method to present a balanced view. integrated component testing. The and related
rewrite will address the inability of the comments.
component test method to detect
unsuspected inleakage, or the
dependence of the method on the quality
of the self-assessment.
D-29. 4.3.2, first It is erroneous to state that a component test will | Revise the first sentence to read: Implemented
1, second identify the total inleakage of a CRE. Such a
sent. statement is true only if all of the leakage “...the total inleakage value is established

locations are identified and tested.

by summing the results from the
individual leakage location tests.”

The second paragraph of Section 4.3.2
requires that the nominal inleakage value
from integrated component testing
accounts for no less than 95 percent of
the nominal inleakage test result from the
tracer gas testing.
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D-30.

§4.3.2, third

To the criteria for similar design and operation,
emphasize that this includes design and
operation of spaces and ventilation systems
external to the CRE.

Also, the staff believes that each application of
benchmarking is a change in methodology that
must be approved by the NRC staff.

Step 1 of the integrated component test
methodology requires establishing
differential pressure measurements with
respect to all adjacent areas. This
minimizes the differences in design of
adjacent areas.

Submittal for NRC staff approval should
only be required if the test was performed
to support a license amendment. The
staff's position is a misapplication of 10
CFR 50.59 process (departure from
methods that generally apply to accident
analysis methods described in a
licensee’s FSAR.) In addition, inleakage
tests do not meet the definition of tests or
experiments not described in the FSAR
that are subject to 10 CFR 50.59.

Section Appendix D,
3.2 has been rewritten
to address justification
of configuration
choices and this
includes the adjacent
spaces.

No Action Required

D-31.

84.3.2, first
bulleted list

This bullet does not belong with the other two
bullets. Since this aspect is also true for
integrated tracer gas tests, yet it is not mentioned
within the text of 84.3.1, it further reinforces the
comment for 84.3.1. At least one facility has
performed tracer gas tests for years with their
plant staff. The staff therefore, believes the
bullet should be deleted.

Delete the last bullet in the first set of
bullets at the top of page D-7.

Implemented
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SECTION

D-32. 84.3.2, The staff considers that the bullet items to be Delete the first bullet from the second Implemented
second prerequisites that all need to be satisfied before a | bulleted list.
bulleted list | component test can be found appropriate.

Replace the final sentence introducing the
second bulleted list with the following:

“The prerequisite for an integrated
component test is the need for the CRE
to be maintained at positive pressure with
respect to all adjacent spaces. The
following are control room design features
that should be evaluated when
determining whether it is feasible to
perform an integrated component test.

All of these features improve the ability to
correlate results to a tracer gas test and
reduce the complexity of the test program
and the analyses to derive results.
However, these features are not
prerequisites for the integrated
component test method.”

As an example, the second bullet is not
true of PVNGS Unit 2, yet this licensee

successfully correlated the results of an
integrated component test to the results
of a tracer gas test.
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SECTION
D-33. 84.3.2, (1) Particular attention needs to be paid to rooms | The integrated component test No Action Required
“Step 1," within the CRE that contain ventilation intake methodology described in this guidance
second plenums, since these can create localized addresses concerns 1 and 2.
negative pressure differentials. (2) Similarly,
particular attention needs to be paid to areas
within the CRE that are opposite to areas exterior
to the CRE and are subject to localized positive
pressurization.
(3) An evaluation should be performed to The prerequisite for an integrated No Action Required
ascertain that the observed pressure differentials | component test is the need for the CRE
can be attributed to intentional filtered to be maintained at positive pressure with
pressurization flow, and are not the result of respect to all adjacent spaces. Itis not
unknown unfiltered inleakage. necessary to perform additional
evaluations with these pressure
differential measurements.
D-34. 84.3.2, The reference to Appendix C is potentially Appendix C addresses an assessment of | Appendix D, Sections
“Step 2" confusing since Appendix C applies to baseline the system, not the baseline testing. 4.1 and 4.3.2 "step 2"
testing and 84.4 of the text to periodic testing, but have been revised to
Appendix D applies to both. Consistent with the | Section 4.1 addresses prerequisites to address this
staffs comments for 8§4.1.9), the staff believes testing. There is no need to perform an comment.
that sections of Appendix C should be performed | assessment as a prerequisite to retesting.
each time a periodic test is performed. However, it is good practice to perform
reviews/walkdowns prior to testing and
appendix C does provide guidance for
those actions.
D-35. 84.3.2, Several sentences are incomplete excerpts from | Review the document for consistency, Document has been
“Step 3", previous text and the omitted text is important. It | and to provide cross-references to the reviewed for

would be better if these sentences referred back

to the fuller discussion. For example: “. . . these
integrated component test methods should be
performed using industry standards . . .” 83.3

contains a caveat that “. . . the industry standard
must be relevant to the determination of
inleakage for the specific application . ..” This is
an important caveat.

more detailed descriptions.

consistency and
changes made where
appropriate.
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SECTION
D-36. 84.3.3, The text refers to “. . . licensees may In Section D.4.3.3, it is expected that No Action Required
overall propose . . . " The text, however, doesn'’t say to each licensee will provide sufficient
whom and whether they can implement it without | justification for their use of an alternate
prior staff review. The staff believes that each test method with any submittal related to
alternative test method is a change in unfiltered inleakage testing.
methodology that must be approved by the NRC
staff. Revise the second paragraph from “allow
a knowledgeable reviewer” to “allow an Implemented
NRC staff review.”
D-37. 84.3.3, last | There appears to be a typo in the last bullet of Reference Section D.4.3.2. Implemented
bullet, first | the first bullet list -- there is no §5.3.2. My
list suspicion is that it meant to refer to §4.3.2. As

such, the above comment on §4.3.2, 2™
paragraph applies equally here as well.
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SECTION

D-38. 84.4.2.1,1* | Based upon the following comments the staff Rewrite section to improve clarity. Add The footnote and
bullet & believes the reference to 0.05 and 0.01 inches information on how the guidance can be bullet were reworded
Footnote 8 | WG should be deleted from footnote 8. The staff | applied. based on TF and

also recommends replacing “Use 0.125" WG or
0.05" WG if no other pressure differential is
specified by design.” with “Use 0.125" WG if no
other pressure differential is specified by
licensing basis.”

The staff does not believe that the conclusion
regarding more stable pressure differentials
within adjacent areas as opposed to atmospheric
variation can be supported. Internal pressure
differentials can be created by solar heating or
the response of moderating HVAC systems to
temperature changes within the buildings.
Accident conditions in adjacent areas,
temperature or pressure caused by high energy
line breaks, etc., are not likely modeled in the
performance of the test. One pressure
differential ought to be used. 1 think the
uncertainty associated with these changes may
be comparable if not greater to those in the
environment, e.g., a high energy line break may
increase pressure by 10's of psi in short periods;
barometric pressure doesn’t change at this rate.

The description of reference 8, referring to the
Guidelines for Construction of Hospital and
Health Care Facilities by the American Institute of
Architects and the ASHRAE HVAC 2001
Applications Handbook as the justification for the
value of 0.05 inches WG is inappropriate. These
guidelines and applications apply to rooms that
do not have the multiple divisions within the zone
nor the numerous ventilation systems which
traverse, serve or are located in areas adjacent
to the CRE which may affect the CRE pressure.

NRC discussions.
The footnote now
discusses the
background for the
values plus provides
examples to illustrate
how values can be
applied..
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SECTION

D-39. 84.4.2.1, 2" | Sufficient guidance is not provided on the Disagree. The guidance is detailed. The | No Action Required
list performance of the delta-P measurement and Task Force is unaware of any erroneous

some of the guidance which is provided is
erroneous.

There is a need to know the location of
ventilation systems which serve, traverse or are
located in adjacent areas.

The guidance to measure the pressure relative to
all adjacent areas is probably not specific
enough.

The areas which need to be measured probably
are most readily identified by using a drawing in
conjunction with a walkdown.

Areas where pressure measurements need to be
made include those where a ventilation system is
located, there is a change in boundary, or a
change in ventilation systems which traverse or
serve the area.

Pressures also need to be measured behind
false walls.

guidance.

Appendix C recognizes the need to
identify adjacent areas and ventilation
systems that can impact CRH with
unfiltered inleakage.

The Task Force believes that the
guidance is detailed and specific.

Revise the first bullet to begin:
“Use drawings supplemented with
walkdowns to identify all....”

The second, third and last bullets require
pressure differential measurements with
respect to adjacent areas.

Revise the third bullet to read:

“... above dropped ceilings, below raised
floors, and behind false walls are
measured.”

Adjacent spaces have
been addressed.

Adjacent spaces have
been addressed.

Earlier comments
addressed use of
walkdowns and
drawings (see
resolution to comment
D-11 for example).

Adjacent spaces have
been addressed.

Implemented
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SECTION
D-40. 84.4.2.1, It is indicated that if an adjacent area is Revise the first sentence of the last bullet | Implemented
last bullet, determined to be at a higher pressure than the in the second bulleted list to read:
2" list CRE, then actions may be taken to reduce the
pressure in the adjacent area. If that is the case | “If a licensing requirement exists that the
and all systems are functioning in accordance CRE be at a positive pressure with
with their licensing basis then a component test respect to adjacent areas, and if it is
cannot be performed. discovered that adjacent area(s) are at a
higher pressure than the pressure inside
84.1, “Prerequisites to Testing,” subparagraph e) | the CRE, then the licensee’s corrective
called for the systems to be placed into their action program requires that actions be
design basis configuration. 84.3, “Determine taken to reduce the pressure in the
System Mode of Operation for Testing” also calls | adjacent area(s). An integrated
for design basis alignment or bounding component test cannot be performed
equivalent, with deviations documented. without maintaining a positive pressure
differential with respect to all adjacent
The text in this bullet appears to allow the test areas.”
personnel to modify the alignments on an ad hoc
basis. This is unacceptable. The staff believes Change the last sentence of the bullet to
that it is common protocol that if a test cannot be | read:
completed without deviation of procedure, the
test is terminated and necessary corrective “If the system is rebalanced or in any way
actions completed and procedures changes are | changed such that the differential
made and approvals are obtained prior to pressure measurements are affected,
continuing with the test. If the design then the test must be repeated per
characteristics change then a new licensing approved procedure.
basis needs to be initiated and a re-assessment
of the applicability of a component test would be
made. Simply re-configuring the control room or
adjacent area ventilation systems is not the
answer for it may introduce other consequences,
e.g., less ventilation flow thereby affecting
cooling and, in turn, equipment.
D-41. 84.4.2.3.A, | The reference to ANSI N510-1989 as N510 Change from “ANSI” to “ASME”. Add Implemented.

Footnote 10

should be deleted in this footnote. It is no longer
an ANSI Standard but has been replaced by
ASME N510. A more appropriate and accurate
test is ASTM E2029-99.

ASTM E2029-99.
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SECTION
D-42. 84.4.2.3.B The document does not state how many As stated in Section D.4.2.2 (at the top of | No Action Required
components need to be tested to account for the | page D-12), all components identified in
identified leakage. The document should state the Appendix C vulnerability assessment
that a sufficient number of components need to shall be tested.
be tested to assure that 95% of the leakage
identified through the E741 test is accounted for.
D-43. Footnote 11 | Clarify this footnote. Flow measurements are Delete footnote 11. Implemented
acceptable in lieu of what? Does it allow no
testing? Is it a statement that the uncertainty is
included only when a large amount of unfiltered
inleakage can be tolerated?
D-44. 84.4.2.4 This material is applicable to the tracer gas test Change paragraph numbering from Implemented

as well, and the section should be renumbered
as 84.4.3 or 84.5. This section is generically
applicable to any testing method and should not
be located only within the component test
method section.

This text allows the use of nominal test results,
uncorrected for test uncertainties. The staff
believes that this is acceptable for low-leakage
control rooms (e.g., nominal leakage less than
100 cfm) provided that the test was performed in
a quality manner that minimized uncertainties
and that the sources of uncertainty are
understood.

44.2.4104.4.3.

The guidance provided in NEI 99-03
Appendix D will be reviewed to ensure
that the testing is performed in a quality
manner that minimizes uncertainties and
that the sources of uncertainty values are
understood. Choosing 100 cfm as the
cutoff point should not be necessary.

The response to this
issue is described in
detail where it first
appeared in Comment
25.

The description and
discussion on the
appropriate use of
nominal test result
values has been
expanded and is now
addressed in
renumbered section
4.4.3 along with
uncertainties.
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CwmT # PARA. OR NRC COMMENT NEI DISPOSITION ACTIONS TAKEN
SECTION
D-45. Table D-1, | There are several unqualified references to Table D-1 will be reviewed for The document was
footnotes “standards.” These references omit the caveat consistency with the document text. reviewed and
included in 83.3, i.e., “The industry standard must changes were made
be relevant to the determination of inleakage for to assure that
the specific application.” standards used are
appropriate. Changes
were made where
needed in the text and
Table D-1.
Resolution to
comment D-1 also
addresses this issue.
Change “ANSI N510” to ASME N510". Implemented
D-46. Table D-1, | Suggest deleting AG-1 and N510 from Table D-1 | AG-1 and N510 are documents that do No Action Required
page D-14 | as it provides testing guidance that is provide component testing information.
inconsistent with the testing attributes of §3 of
Appendix D.
D-47. Table D-2, | There is no technical basis for excluding Table D-2 will be deleted, including its Table D-2 deleted
Electr. conduits. Also, this item should be expanded to | referencing within the text.
conduits address cable trays.

In the Discussion Section of Table D-2, for
several vulnerabilities the discussion states that
the positive pressure measurements of the CRE
will show that this vulnerability would not exhibit
inleakage as the leakage would be out of the
CRE. This assumption is only true if a correlation
has been performed using E741. Such a
correlation would be required to demonstrate that
the walls, floors and ceilings are not a source of
inleakage (pressurization flow) since the positive
delta-P may originate from air inleakage sources
which are unidentified. Consequently, the delta-
P measurement is only beneficial if you know the
sources of pressurization flow.
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APPENDIX E

Cmt | Para. or Comment Disposition Actions taken
# | Section
E-1. | 82., third Add: “(including blocking a door).” Agree Implemented.
bullet
E-2. | 83, first, | Since smoke challenges are not considered in Agree. Disposition consistent with Implemented
second the accident analysis, the sentence should state: | Comment D-5.
sentence “It is important to control the CRE boundary to
ensure that the design is maintained such that
the accident analyses, and the design and
licensing bases remain valid.”
E-3. | 83. The staff does not endorse the method of Industry was polled about the use of an Added references to
equating a breach size to an inleakage flow rate. | orifice equation for calculating a breach Appendix E
The staff endorses the method of breach control | opening is commonly used and well
contained in TSTF-287, which allows the control | understood. Greater than 90% of the
room boundary to be opened intermittently under | utilities currently use this technigue to
administrative controls. For entry and exit allow breaches.
through doors the administrative control of the
opening is performed by the persons entering or | The technique of using an orifice equation
exiting the area. For other openings, these is technically sound and well documented
controls consist of stationing a dedicated in the two references added to Appendix
individual at the opening who is in continuous E.
communication with the control room. This
individual will have a method to rapidly close the | No changes to the guidance are
opening when a need for control room isolation is | necessary.
indicated.
E-4. | 83.,page E- | The staff recommends changing this bullet to Agree Implemented
2, first bullet | state: “Ensure preplanned responses to close the
breach in the event of hazardous chemical,
radiological or smoke challenges are in place.”
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Cmt | Para. or Comment Disposition Actions taken
# | Section
E-5. | 84.4,first ], | The staff believes that differential pressure Breach monitoring using differential No Action Required
last monitoring is not a good method of breach pressure method requires action
sentence | control since, during the event of radiological or | statements should the pressure change.
smoke challenges normal differential pressures No change to the text is needed.
may not apply. Normally operational systems
may shut down or non-operating systems may be
turned on, thus affecting the differential
pressures used for monitoring the breach.
E-6. | 84.2.1, Consistent with TSTF-287, any breech activity The TSTF-287 has not been implemented | No Action Required
84.2.2 should incorporate compensatory actions. by every utility. As was stated in
disposition of comment E-3 above, this
technique of breaching (orifice equation)
is common in the industry. As long as the
breach size is clearly understood and
inleakage remains below limits then no
compensatory measures are needed.
However, compensatory measure are still
considered with this technique. This is
noted in the existing paragraph following
the bullets, " If the breach size adversely
affects the accident analyses or system
performance requirements, compensatory
measures may be necessary. These
compensatory measures may need a 10
CFR 50.59 evaluation."
E-7. | 84.2.2, last | The staff believes this { is applicable to §4.2.1 Agree. The paragraph text will be added | Implemented

and should also be placed in 84.2.1.

t04.2.1.

42




