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simultaneously withdrawing two uranium assays. The compression train consists of eentn’fugal
compressors arranged in series with coolers and with recycle capability. Tails withdrawal is
used for emergency inventory removal. I

The major components that support the withdrawal ‘operations are withdrawal
(compression) trains, cold boxes, cold traps, assay spectrometers, and vents.

1.1.5.5.5 Sampling and Transfer .Operations

- UFs sampling and transfer operations for UF¢ product material is carried out in the
Customer Services Area of the X-3346 building, also known as the Sampling and Transfer Area.
In addition, some sampling of feed and tails cylinders is done to support Nuclear Material
Control and Accountability requirements. The area can also be used to blend UF; to the proper
assay by transferring the appropriate amount of two or more assays to a daughter cylinder.

Since the American Society for Testing and Materials (ASTM) sampling standards
necessitate that sampling must be from homogenized UFs, the design involves liquid UFg
material in the cylinders and the transfer operations (References 19 and 20). Autoclaves with
heating and cooling capability are used to liquefy UFs in the cylinders to facilitate sampling and
transfer into customer cylinders and then solidification of the UFs in the cylinders at the end of
the operations. The autoclaves are pressure vessels and are desrgned to contain a UFg release
Electnca]ly heated hot air is the heatlng medium and cold air is used for cooling.

- The major components that compnse the samphng and transfer operatlons are autoclaves

‘ cold traps and vents.

1. 1.5.5 6 Sluppmg Operations

' The X-3346A bmldmg is also the shrppmg pomt for emptred cylmders leavmg the ACP
as well as UF; cylinders shipped to fulfill customer product orders (including Russian LEU), and
UF; cylinders containing feed or depleted material. Any approved UFs cylinder may be shipped

from this facility. See Frgure 1.1-4 (located in Appendrx B) for a schematlc of the Feed,

Wrthdrawal and Product Operations. -

- Frlled customer product cylmders, emptred feed cylmders, and other UFG cylmders w111
be prepared for shipment and shipped in accordance with U.S. Nuclear Regulatory Commrssron
(NRC) and DOT regulatory requirements from the X-3346A. .
1.1.5.5.7 Waste Handling Operaﬁons .

Depleted UFj tails material is considered a resource material with the ultimate drsposmon

~ to be determined and is not considered a waste. . USEC intends to evaluate possible commercial

uses for depleted UFs. Depleted UFj is stored in steel cylinders within cylinder storage yards
until this material can be processed in accordance with the disposition strategy established by
USEC. Depending upon technological developments and the existence of facilities available
prior to the ACP shutdown, the depleted UFs may have commercial value and may be

" marketable for further ennchment or other processes.

1-19
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Waste generated by the ACP is collected, handled, packaged, segregated, stored, and
shipped for off-site treatment/disposal in a safe and environmentally -acceptable manner in
accordance with applicable state and federal regulatrons and plant procedures. Waste
accumulation areas are -established throughout the ACP as necessary to meet these regulatory
requirements.

The ACP obtains waste management services from a qualified provider licensed/certified
by the NRC or an agreement state. Waste may be further sampled/measured to assist in

~ determining the proper waste characterization and proper disposal/treatment method.

Potential waste streams generated include Low-Level Radioactive Waste, LLMW, RCRA
Hazardous Waste, Sanitary/Industrial Waste, Recyclable Waste, and Classified/Sénsitive Waste.

Waste generating activities are evaluated for waste minimization opportunities to reduce
the volume and tox1c1ty of waste generated to the degree determined to be economrcally

_ practrcable

A further description of the transportation 1mpacts can be found in Section 4.2 and the
waste impacts can be found in Section 4.13 of the Environmental Report for the American

. Centnﬁ;ge Plant.

1.1.5.5.8 Liquid and Air Waste Discharge Pomts |

‘Waste d1scharge pomts are categorized by either hqmd (water) or air.

For 11qu1d wastewater dlscharges are handled by dlfferent means dependmg upon the
ongmatmg source: process, samta.ry, or storm water T

- No process wastewater is intentionally dlscharged from | the liquid eﬂlﬁent tanks, -
Accumulated water in these tanks are sampled and managed according to analytical results.

“Trained professionals using approved spill response protocols and spill response equipment will

promptly contain liquid spills within the process buildings. Spill materials will be collected,
sampled, analyzed, and managed in accordance with applicable federal and state laws. The only
intentional process wastewater discharge resulting from plant operatlons is the blow down from
the TWC (Tower Cooling Water) system. This cooling water system is not interconnected with
the MCW (Machine Cooling Water) system located in the process buildings. The MCW system
is a closed-loop system, which requires minimal makeup water, but does not have blow down

discharges.

, Sanitary wastewater (e.g., showers, toilets, etc.) located within the area discharge to the
plant sanitary sewer system and ultimately to the X-6619 Sewage Treatment Plant. Treated
sanitary wastewaters are discharged from X-6619 directly to the Scioto River via an underground
prpelme viaa permltted NPDES outfall.

Storm water runoff from the ACP area, along with some once-through cooling water
(sanitary water), drain to a pair of holding ponds (X-2230N West Holding Pond and X-2230M

1-20
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1.2 Institutional Information -

USEC Inc. is the applicant for the ACP license.

1.2. 1 Corporate Identlty

"USEC is a global energy company and its subsxdlary, the United States Enrichment
Corporation, is the world’s leading supplier of enriched uranium fuel for commercial nuclear
power plants. USEC, including its wholly own_ed subsidiaries, was organized under Delaware
law in connection with the privatization of the United States Enrichment Corporation.

_ USEC is responsible for the design, manufacturing, assembling, mstallatlon, operation,
maintenance, modification, and testmg of the ACP in Plketon, 01]10 v

_ - USEC’s principal office is located at 6903 Rockledge Drive, Bethesda, MD 20817

USEC is. listed on the New York Stock Exchange under the ticker symbol USU. Private and

_ institutional investors own the outstanding shares of USEC. The prmclpal ofﬁcers of USEC are
hsted below and are cltlzens of the United States. ‘ .

‘John K. Welch, President and Chlef Executlvé‘ Officer o

‘Philip G Sewell Senior Vlce Presment

Robert Van Namen, Senior Vice President -

Ellen C. Wolf, Senior Vice President and Chief Fmanc1al Ofﬁcer
B W Lance anht, Semor Vice Premdent '

' The maili_ng address for the‘ACP is B

USEC Inc. o
American Centrifuge Plant R

'~ P.O.Box 628 ' .
-Plketon, Ohio 45661 °

o The NRC has issued Certificates of Compllance to the United States Ennchment
Corporation, a wholly owned subsidiary of USEC, to operate the Paducah and Portsmouth GDPs.
. (Docket Numbers 70-7001 and 70-7002, respectively). Consistent with the requirements in 10
CFR 76.22 and in connection with the issuance of these Certificates, the NRC has determined
that USEC is neither owned, controlled, nor dominated by an alien, a foreign corporation, or a
- foreign government. Issuance of a license to USEC would be consistent with the requirements of
10 CFR 40.38 and 70.40, since the NRC concluded that USEC has satisfied similar requirements
in 10 CFR 76.22. Furthermore, more recently the NRC has issued a license to USEC to operate
the Lead Cascade Demonstration Facility (Docket No. 70-7003) pursuant to 10 CFR Part 70.
There have been no changes in ownership or control that would mvalldate the NRC’s previous

ﬁndmgs
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Further, issuance of a license would not be inimical to the common defense and security
of the United States or to the maintenance of a reliable and economical domestic source of
enrichment services. To the contrary, issuance will support those important goals. Commercial
deployment of American Centrifuge technology by USEC will help ensure the United States will
continue to maintain a reliable and economic, domestic source of enriched uranium.
Deployment of the ACP is in furtherance of the goals of the June 17, 2002, DOE-USEC
Agreement to “facilitate the deployment of new, cost effective advanced enrichment technology
in the United States on a rapid schedule.” It will enable USEC to deploy a modern, efficient and '
reliable enrichment plant to supplement and replace its current 50+ year-old GDPs. T

1.2.1.1 Site Location

The ACP is located on the DOE reservation. The reservation is located at latitude
39°00°30” north and longitude 83°00°00” west measured at the center of the reservation on
approximately 3,700-acres of federally owned land in Pike County, ‘Ohio, one of the state’s
lesser populated counties. The largest cities within an approximate 50-mile radius .are
Portsmouth, Ohio, located approximately 27 miles to the south, and Chillicothe, Ohio, located
approximately 27 miles to the north. The reservation occupies approximately 750 security-
fenced acres and is located about one and one half miles east of U.S. Route 23 and two miles
south of U.S. Route 32, and two miles east of the SCIOtO River. : , .

. USEC through its subs1d1ary the United States Ennchment Corporation, leases a. -
- .significant portion of the DOE reservation from the DOE. The ACP is within the space leased -
- by the United States Enrichment Corporation and occupies approximately 200 acres of the
southwest quadrant of the CAA. USEC and its agents will conduct USEC activities within the

ACP buildings/facilities and access and egress thereto in accordance w1th thlS license |
application. x ' ’

1.2. 1.2 Other Reservatmn Activities

The United States Enrichment Corporatlon operates the GDP in accordance with a NRC
Certificate of Compliance issued pursuant to 10. CFR Part 76 reqmrements These operations
include: , _ .

® Maintaining the GDP in Cold Standby status under a contract with the DOE;
. Performing uranium deposit removel activities in the cascade facilities; and

'= Removing technetium-99 (*Tc) from potentially contaminated uranium feed in
" accordance with the June 17, 2002 agreement between DOE and the United States
Enrichment Corporatron. _

The United States Enrichment Corporatlon also possesses a license for rad10act1ve
material operations from the State of Ohio for the conduct of laboratory and associated support
activities. This license encompasses laboratory analyses, in-field analyses for radloactlve
material deposits, health physics survey, and characterization act1v1t1es
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ASME N509-1989, Nuclear Power Plant Air-Cleaning Units and Components

New and e))nstmg fixed HEPA filter systems needed to ensure compliance with
release limits or to control worker radiation exposure satisfy the provrsrons of this
standard with the following exceptions/clarifications:

Section 5.2 - Do not satisfy; No credit is taken for absorbers
Section 5.5 - Do not satisfy requirements for air heaters

Section 8.0 - Quality assurance reqmrements for applicable systems are identified
in the QAPD

Appendlx A - Do not sample adsorbents
Appendlx B - Do not use allowable leakage guidance -

. Appendrx C- This appendrx is used as guidance only

Appendix D - The manifold qualification program: uses tlns appendrx as guldanoe |
only , ,

| For the reference to this standard see Sectron 4.6.1 of this hcense apphcatlon

ASME N510-1989 Testmg ofNucIearAtr-Treatment S))stems o

- New and exrstmg fixed HEPA filter systems that satisfy the requirements of ASME -
N509 and are needed to ensure compliance with release limits or to control worker
radiation exposure satisfy the provisions of tlns standard wrth the followmg
exceptlons/clanﬁcatrons L : _

~ Section 6.0 - Only satisfy this section for new seal-Welded' duct systenls or for

connections to a system where this sectlon has been prevrously applied

v Sectron 7.0 - Do not use guldance for momtonng frame pressure leak tests

Ex:stmg fixed HEPA filter systems that do not satisfy the requn'ements of ASME

'N509 are tested using the reqmrements of ‘this standard or another industry
accepted standard as gurdance only K

For the reference to this standard, see Section 4. 6 1 of tlns hcense apphcatlon

- 145 Amencan Socxety for Testmg and Materials

ASTM C787 Standard .Speclﬁcatton fbr Uramum Hexaﬂuonde ﬁ)r Ennchment 1996

USEC will satlsfy the provisions of this standard All other uranium- that does not
meet the requirements of ASTM - C787 for reprocessed UFs may be accepted for
storage and subsequent dispositioning, but will not be introduced to the enrichment
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process, with the exception of small amounts (e.g., 50 pounds UF) associated with
samplmg, sub-sampling, and analyses requlred to establish receiver’s values.

For the reference to thls standard, see Tables 1.2-1 and 1.2-2 of this hcense
application.

ASTM C996, Standard Specification for Uranium Hexafluoride Enriched to Less
than 5 Percent U-235, 1996 )

USEC will satisfy the provisions of this standard. All other uranium that does not
meet the requirements of ASTM — C996 for reprocessed UFs may be accepted for
storage and subsequent dispositioning, but will not be introduced to the enrichment
process, with the exception of small amounts (e.g., 50 pounds UFg) associated with
sampling, sub-sampling’, and analyses required to establish receiver’s values. :

For the reference to this standard, see Tables 1.2-1 and 12-2 of this license
application. .

= ASTM C1052, Standard Practice for Bulk Samplmg of Liquid Uramum Hexaﬂuonde,

1996

USEC will satisfy the provisions of this standard.

For the reference to this standard, see Sectlon 1. 1 5.5.5 of this hcense application and

~ Section 3.5.5 of the ISA Summary '

1.4.6 National Fu'e Protectlon Assoclatlon

NFPA 10-2002, Standard fbr Portable Fzre Extmguzshers

USEC ‘satisfies - the provrsmns of th13 standard with the following
exceptlons/clanﬁcatxon : v -

. The provisions of this standard were used as guidance in determining the size,
selectlon, and distribution of portable fire extinguishers. USEC will satisfy the
provisions of this standard for modifications to the facility except as documented
and justified by the Authonty Having Jurisdiction (AHJ)

For references to thls standard, see Section 7.4.3 of this license application.

NFPA 13-2002, Standard for the Installation of Sprinkler Systems

'USEC satisfies the provisions of tlns standard = with the following

exceptlons/clanﬁcatlon
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The provisions of this standard were used as guidance for the design and
installation of wet and dry pipe automatic sprinkler systems. In addition, the
Process Building meets the definition of Ordinary Hazard Occupancies (Group 2)
"as stated in this standard and the fire protection system exceeds the sprinkler
discharge requirement for this type of occupancy. USEC will satisfy the
provisions of this standard for modlﬁcatlons to the faclhty except as documented
-and justified by the AHJ. : ¥

For the reference to this standard, see Section 7.3.1 of this license application.
=" NFPA 15-2001, Standard for Water Spray Fixed Systems for Fire Prateclt'on

USEC will satisfy the provisions of this standard for modlﬁcatrons to the facility
except as documented and justified by the AHJ. - -

- For the reference to this standard, see Section 7.3.1 of this license ’applica'tion

‘= NFPA 25-2004, Standard Jor Inspectzon, Testmg, and Mamtenance af Water-Based
- -Protection

- USEC will satrsfy the provrsrons of this standard except as documented and Justrﬁed
by the AHJ. -

" For the reference to this standard see Sectlon 7.1.2 of this license apphcatlon |
= NFPA 30-2003 Flammable and Combustible quutds Code'

USEC satisfies “the - requrrements of thxs standard Wrth the followmg‘
exceptlons/clanﬁcatlon

Above ground storage tanks were installed using the provrsrons of thrs standard
for guidance only. USEC will satisfy the provisions of this standard for
‘ modlﬁcatlons to the faclhty except as documented and Justrﬁed by the AHJ.
F or references to th1s standard, see Section 7 3 of this hcense apphcatron.

= NFPA 51B-2003, Standard Jor Fire Prevention Durzng Welding, Cutting, and Other
Hotwork _

USEC uses the prowsrons of thlS standard as gmdance for the revrew of hot work
permitting.

For the reference to this standard, see Section 7.1.1 of this license application.
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« NFPA 70-2005 National Electr'ical Code

Th1s NFPA. standard was - used as guldance for . the mstallanon of the electrical
systems.

For the reference tc this standard, see Section 7.3 of this license application. ,
* NFPA 72-2002, National Fire Alarm Code

-This NFPA standard was used as guidance for the installation of the ﬁre alarm
systems

For the reference to this standard, see Section 7.3.2 of this license ap‘plication.

= . NFPA 75-2003 Standard for the Protection of Electronic Computer/Data Processing
. Equipment

 This NFPA standardw Was used as guidance ﬁfor the protection of the computer systems |

For the reference to this standard, see Sectlon 7.0, Table 7 1-1 of thrs license
' apphcatron.

L NFPA 80—1999 Standard for Fire Doors and Fire W'ndows L

USEC will satisfy the provrsmns of this standard except as documented and Justlﬁed
by the AHJ

For the reference to th1s standard, see Sectlon 7. O Table 7l 1 of thls hcense'
apphcatlon ) :

= NFPA 101-2003, Life Safety Code

. USEC uses the prowsrons of this standard as guldance for the review of emergency
egress paths : :

For the reference to this standard, see Section 7.3 of this license application. |
o NFPA 220-1999, Standard or Types of Building Constructzan

USEC uses the prov1swns of this standard as gurdance for the review of butldmg
construction. : :

_ For the reference to thrs standard, see Section 7.0 Table 7.1-1 of thls license
-application.
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= NFPA 232-2000, Standard for the Protection of Records

USEC satisfies the provisions of this standard with the following
exceptlons/clanﬁcatron ,

As described in Sectlon 11 7 1 8 of the licensing application, there are several
acceptable methods for the storage of permanent records. If the NFPA 232
method of storage in 2-hour-rated containers is used, any exceptions to this
standard will be documented and justified by the AHJ.

For the reference to this standard, see Section 11.7.1.8 of this license application.

»  NFPA 241-2000; Standard Safeguarding Construction, Alteration, and Demolition
Operatlons

' USEC uses the prowsrons of thJs standard as gurdance for the revrew of construction
act1v1t1es

For the reference to this standard, see Section 7.1.1 of this license apphcatron

= NFPA 801-2003 Standard jbr Fire Protection Jor. Facilmes Handlmg Radioactive
' Matenal o _ ]

USEC w111 utlhze thrs standard for any future modlﬁcatlons to the fire protectron »
,program as stated in Sectlon 7.1.1 of this license application.

o

~ For the reference to this standard see Section 7.1.1 of this license apphcatron.

1 4 7 Nuclear Regu]atory Commxssion Guidance -
L] Regulatory Guide 1. 59 Revrsron 2, Des:gn Basis Floods for Nuclear Power Plants

USEC satisfies the provisions of th1s Regulatory Gurde (RG) to the extent applicable
to a Part 70 licensee. '

For references to this standard, see Sections 1.3 43 and 1. 3 4.3.2 of this license
apphcatron.

= Regulatory Guide 3 .67, Revision 0, Standard Format and Content ﬂ)r Emergency
. _Plans Jor Fuel Cycle and Materials Facilities '

USEC utlhzed the prov1s10ns of this RG as gmdance for DOE reservation Emergency
Plan.

* For references to this RG, see Sections 8.1 and 8.2 of this Ticense applicatien.
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Regulatory Guide 3. 71, Rev1s1on 0, Nuclear Crztzcalzty Safety Standanis Jor Fuels and I
Material Facilities . A

This RG éndorses ANSI/ANS-8 standards. USEC commits te ANSI/ANS-8.1;1983,
ANSVANS-8.19-1996, and ANSVANS-8.20-1991 as described above.

For the reference to thls RG see Section 5. 5 of thlS hcense apphcatlon

Regulatory Guide 8. 13 Revision 2, Instructzons Concemzng Prenatal Radlatton
Exposure . : .

USEC satisfies the provisions of this RG.

For the reference to this RG, see Section 4.1.1 of this license application; _
Regulatory Guide 1.109, Revision 1 Célculdnon of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose of Evaluatmg Comphance with
10 CFR 50, Appendix I

USEC satisﬁes the provisions of Ithis RG to the extent applicable to Part 70 licensee

For references to th1s RG see Sectlons 92 2.12 and 9 2222 of th1s hcense
application. - _ v

NUREG-'1065, Acceptablé Standafd Fo)*maf and Content fo'f the Fundamental :
Nuclear Material Control Plan Required for Low Enriched Uranium Facilities

This NUREG was used for general reference pmposes in structunng the FNMCP for | |

. the ACP.

 For references to this NUREG, see Section 15.0 of the FNMCP for the ACP.

NUREG-I 513, Integrated Safétjz Analysis Gﬁidance Documer'zi

This NUREG was used as a general reference and gmdance document during the
development of the ISA and ISA Summary. A

For references to this NUREG, see Sections 3.1.2, 3.2, 3.3, 5.5, 6.4, 7.2.2, 7.6, 8.2,
9.2.3, and 9.4 of this license application.

NUREG-1520, Standard Review Plan for the Review of .a License Appllcatzon Jor a
Fuel Cycle Facility, March 2002

This NUREG was used as a general reference and guidance document during the
development of the license application.- This license application follows the format

~ and guidelines of the NUREG.
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For references to this NUREG, see Sections 1.0, 1.4, 3.2, 55 6.4, 76 8.2,9.2.3,94,
10.11, and 11.9 of this license apphcatlon .

NUREG-1601, Chemical Process Safety at Fuel Cycle Facilities

" This NUREG was used as a general reference and guidance document during the

development of the license application.

. For the referencesto this NUREG, see Section 6.14 of this license application.

NUREG-1748 Envzronmental Review Guldance fbr chensmg Actzon.s Associated
with NMSS Programs .

Tlns NUREG was used as'a general reference and gurdance document during the
development of the license apphcatlon S

For the references to this NUREG see the Envnonmental Report for the ACP

NUREG-1757, Con.sohdated NMSS Decommtsszomng Guzdance Volumes 1, 2, and

3, Fmal Report September 2003 o »'

This NUREG was used as-a general reference and gmdanm document dunng the

- development of the decomm1ss1omng sectlon of the hcense apphcatlon. ‘

For the references to tlns NUREG see Sectlon 10.10.1 of th1s license apphcatron _

 NUREG/BR-0006, Instructtons fbr Completmg Nuclear Matenal Transfer Reports

This NUREG dcscribes the requirements for reportmg nuclear matenal transactlons to-
the national database lO CFR 74 15 requlres that instructions in this NUREG be
followed :

. USEC satlsﬁes the prov131on of tlns NUREG

For the rcference to completlon of Nuclear Matenal Transactlon Reports see Section -
10 of the FNMCP for the ACP.

'NUREG/BR-0007, Instructions for the Preparatlon and Dzsmbutzon of Material |

- Status Reports

This NUREG describes the requirements for submitting material status reports to the

national database. 10 CFR 74.13 requires that instructions in this NUREG be
followed. ' : :
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'USEC satisfies the prov1s1ons of this NUREG to the extent possible for uranium
enrichment fac111t1es : : ‘

For the reference to this NUREG, see Section 8.7 of the FNMCP for the ACP.

=  NUREG/BR-0096, Instructzon and Guidance for Completmg Physical Inventory
Summary Reports, NRC Form 327

This NUREG provides line-by-line instructions for preparing NRC Form 327, Special
Nuclear Material and Source Material Physwal Inventory Summary Reports :

" USEC satlsﬁes the provisions of this NUREG.
For the refere_nce to this NUREG, see Section 12.4 of the FNMCP for the ACP.
= NUREG/CR-4604, Statistical Methods for Nuclear Material Management

This NUREG contains techniques and formulas used to estimate random- and
systematic error variances associated with nuclear material measurement methods.

For the reference to this NUREG, see Section 9.1.1 of the FNMCP for the ACP.

cm NUREG/CR-S'7_34, Standard ’Farmat-and tfvntent Jor thé Fundamentul Nuclear
‘Material Control Plan Required for Low Enriched Uranium Enrichment Facilities

This NUREG is used to estabhsh the Detec’aon Quantlty for evaluatlon of nuclear
* material inventory dlﬁ’erences :

‘ For the reference_._to this NUREG, see Section 9.4 of the FNMCP for the ACP.
= NUREG/CR-641 0, Nuclear Fuel Cycle Facility Accident Anaiysis Han'dboo'k

Portions of this NUREG were used as a general reference and guldance document in
the development of the accident analyses in the ISA. :

| For the reference to this NUREG, see Sectlon 3.3 of the ISA Summary for the ACP.

= NRC Informauon Notice No. 88-100: Memorandum of Understanding between NRC
and OSHA Relating to NRC—chensed Facilities (53 FR 43950, October 31, 1988),
December 23, 1988

USEC has reviewed the information contained in this Information Notice.

| For the reference to this IN, see Section 6.4 of this license application.
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148 Institute of Electncal and Electromcs Engmeers

Several of the Institute of Electncal and Electronics Engmeers (IEEE) standards
identified in this section include the term “Class 1E.” USEC is taking exception to utilizing the
term “Class 1E.” The term utilized by USEC for items relied on for safety (IROFS), per 10 CFR
Part 70, is “IROFS.” IROFS quality levels (i.e., QL-1 or QL-2) are established and defined in
Section 2.0 of the QAPD.  The IROFS, including their quality class, are based on the analyzed,
credible conditions identified in the ISA. IROFS (and non-IROFS that may directly affect the
safety function of an IROFS) will be designed, procured, maintained and documented in
accordance with the requirements of the “Conﬁguratxon Management Program” included in
Chapter 11.0 of this license apphcatlon '

ANSI/IEEE 336-1985, ANSI/IEEE Standard Installation, Inspectzon, and Testing
Requirements for Power, Instrumentation, and Control Equipment at Nuclear
Facilities

USEC commits to periodic mspecttons and testmg of items relied on for safety will be
in accordance with Clause 7. _

~ For the reference to this standard see. Sections 2.6. 4 and 2 6.8 of the ISA Summary

o | fortheACP

IEEE 338-1987 Standard C’nterza Jor the Pertodtc Survetllance T. estmg of Nuclear
- Power Generatmg Slatwn Safety Systems .

~ USEC commits to utlhzmg IEEE 338 Sectrons 1 (Scope), 2 (Deﬁmtlons), 4 (Basis),

and 5 (Design Requirements); and portrons of Sections 3 (References) and 6 (Testing
Program Requirements). _

USEC takes exception to portlons of the contents of IEEE 338 Sections 3. and 6 and

| Annex A for the followmg reasons:

) Section 3  The ACP operatlons procedures will govemn plant operauons in heu | ,

- of ANSVANS 3 2-1982

~ Section 3. In Section 3 (References) USEC commits to only the applicable

portions of the IEEE Standards 7-4.3.2 and IEBEE 603.

Section 6.1 (11) The ACP operations procedures will ‘govern plant operations in lieu

of ANSI/ANS 3.2-1982.

. Note Annex A prov1des only “informative references ’

For the reference to this standard see Sectlons 2 6 4 and 2.6.7 of the ISA Summary
for the ACP.
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IEEE 7-4.3.2-1993, Standard Criteria for ngttal Computers in Safety Systems of
Nuclear Power Generating Stations

USEC commits to utilizing IEEE 7-4.3.2 Clauses 1 (Scope), 3 (Deﬁnitions) and 7
(Execute Features) and portions of Clauses 5 (Safety System Criteria), 6 (Sense and

Command Features), and 8 (Power Source Requirements).

USEC takes exception to IEEE 7-4.3.2 Clauses 2 (References), 4 (Safety System
Design Basis), and Annexes A through H. These areas are not considered to be
applicable or necessary due to their nuclear reactor content and redundancy with other
IEEE standards and USEC’s ISA. Annexes A through H provide only “informative”

- details and references. USEC also takes exception to the contents of IEEE 7-4.3.2

Clause 5 for the following reasons:’

Sections 5.3

"and5.3.1  USEC commits to ASME NQA-1-1994 Part II, Subpart 2.7, Basic

Requirement 11 as defined in Section 1.4.3 of this license application.
Section 5.3.2 USEC does not intend to qualify existing ¢oiilii1ercia1 computers.

Section 5.15 Rehablhty analysis methods and calculations are as specxﬁed in the
ISA for the ACP. _

For the reference to thls standard see Sectlon 2 6. 4 of the ISA Summary for the ACP

IEEE 308-2001 Standard Criteria jbr Class IE Power .S))stems ﬁ)r Nuclear Power

. Generating Stations

USEC commits to utilizing IEEE 308 Sectlon 3 (Definitions) and portions of

-Sections 1 (Overv1ew), 4 (Prmclple Design ‘Criteria), 5 (Supplemeéntal Design

Criteria), 6 (Surveillance and Test Requirements), and 8 (Documentation).

USEC takes exception to IEEE 308 Sections 2 (Refere‘neee), and portions of Sections
1 (Overview), 4 (Principle Design Criteria), 5 (Supplemental Design Criteria), 6
(Surveillance and Test Requn'ements), and 8 (Documentation) for the following
1€easons:

Section 1 Figure 1 is not applicable to the ACP. USEC will provide reliable
electrical power to all IROFS that require electrical power to function .
during postulated events analyzed in the ISA. Back-up power is

" required only as needed to provide the reliability of the IROFS as
credited in the ISA. Note that IROFS that fail safe on loss of power do
not require back—up power systems. '

Section2  The ACP does not commit to all of the standards listed in this section. -

7
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Section 4.2

~ Section 4.7

'Sections 410

and 5.2.1

Figure 3 is not applicable to the ACP. USEC will provide reliable

electrical power to all "IROFS that require electrical power to function
during postulated events analyzed in' the ISA.  Back-up power is
required only as needed to provide the reliability of the IROFS as

- credited in the ISA. Note that IROFS that fail safe on loss of power do

not requlre back-up power systems.

Documents will be identified’ and controlled in accordance with
Sections 6.0 and 17.0 of the QAPD and plant procedures.

These Sections are not applicable to the ACP as written and are
modified as follows: A back-up power supply may be utilized to
provide reliable power to an IROFS that requues electrical power to
function during postulated events analyzed in the ISA. The power

- circuits from the back-up power supply to the IROFS will be

| *_.:‘.Sectionv4."1'l

independent and redundant if necessary to provide the reliability of the
IROFS as credited in the ISA. The control circuits from the control

‘room to the IROFS will also be independent and redundant if

necessary to prov1de the rehablhty of the IROFS as credited in the -
ISA : .

tA non-IROFS load that needs " rehable standby power may be
connected to an IROFS power system in accordance W1th portlons of

‘ Flgure 3 and IEEE 384.

Se_cﬁons‘5.2 4

These Sectlons are not apphcable to the ACP. The ACP will follow

" ‘applicable portions of IEEE 446 for guidance related to standby power -

supphes and DC power systems.

_' SectlonS 3.3.6Battery systems for IROFS that are not fmlsafe will be tested in -

L Section 6.1

accordance w1th approved ACP mamtenance procedures.

~The “illustrative” continuous monitoring surveillance methods listedin

Table 3 are optional (i.e., surveillance monitoring by a computer is not

., mandatory)

Section 7

Section 8.1

This section does not apply to a uramum ennchment facility.

The ACP does not commit to performmg ‘the studies listed as Items a
through g appllcable studies will be conducted and documented

The ACP electrical IROFS systems will utilize commerc1al-grade equipment

approved or

rated by nationally-recognized industry standards and reputable

(\\ R organizations such as IEEE, Underwriters Laboratory Inc. (UL), Factory Mutual
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(FM), NFPA, and National Electrical Manufacturers Association (NEMA).
Procurement and installation will be in accordance with the QAPD

For the reference to thlS standard see Sections 2.6.4 and 2.6.7 of the ISA Summary
for the ACP.

= IEEE 323-2003, Standard ﬁ)r Quali jjlmg Class 1E Equipment for Nuclear Power
Generating Stations '

USEC commits to IEEE 323 Clauses 1 (Scope), 3 (Deﬁmtlons), 4 (Prmcrples), and 7
(Documentation).

: USEC takes exception to IEEE 323 Clause 2 (References), 5 (Methods), 6 (Program),
and Annex A. Annex A provides only “informative” references (37), whereas, only
certain portions of two IEEE standards (7-4.3.2 and 603) llsted in Clause 2

’ (References) are applicable to the ACP. ,

For the reference. to this standard see Sectlons 2.6.4 and 2 6.7 of the ISA Summary
for the ACP. : :

Per Section 4.1, "For equipment located in a mild environment for meeting its
functional requirements during normal environmental conditions and anticipated
operational occurrences, the- requlrements shall be specified in the demgn/purchase
specifications. © A qualified life is not requlred for equipment located in a mild
environment and which has no significant aging mechanisms." For purposes of the

~ ACP, the equipment will be located in a mild environment in which no. srgmﬁcant
radiation exposure or aging mechanisms are identified or expected. The accident
conditions antlclpated at the ACP are mild in nature. The worst conditions are due to
fire scenarios which can produce high temperature subsequent water spray exposure
from the fire suppression system, and exposure to UFsduetoa release

Therefore, USEC will not cla551fy any eqmpment as Class lE in accordance with .
Sections 5 and 6; but will include the other applicable requirements identified in the-
IEEE standards, i.e., design control (additional design package rigor, equipment
specifications, cnncal design characteristics, QC inspection criteria, vendor testing
requirements, special equipment storage and handling requirements), quality control,
-post maintenance testing, preventive mamtenance/testmg, surveillances and
documentatmn control/retention.

'I‘he primary equipment that is required to fulfill the IROFS functlon mcludmg
necessary support system components back to the point of redundancy, is considered
"to be part of the IROFS boundary. All IROFS boundary components will be

~ designed, installed and maintained to the applicable IEEE requirements identified and
 committed to above and in accordance with the QAPD. In addition to meeting the
- above requirements, the ACP electrical IROFS systems will utilize commercial-grade
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equipment approved or rated by natlonally recognized industry standards and
reputable orgamzatlons such as IEEE, UL, FM NFPA, and NEMA

- IEEE 379-2000, Standard Application of the Smgle-Fazlure Criterion to Nuclear

Power Generating Statzon Safety .S:ystems

USEC commits to utlllzmg IEEE 379 Sections 1 (Overview), 3 (Definitions), 5

(Requirements), and 6 (Design Analysis), and portions of Section 4 (Single-Failure
Criterion). Apphcable portions of IEEE 379 will be used as a guideline for the design
of IROFS systems since this standard supplements IEEE 603 by providing guidance
in the application of the single-failure criterion for safety systems in nuclear power

stations.

- USEC takes exceptlon to the contents of IEEE 379 Sections 2 and 4 and Annex A.

The exceptions that USEC takes to the contents of IEEE 379 are:

Section 2 The ACP does not commit to all of the standards listed in this section.

- Section4 These Sections are not applicable" to the ACP as_ written and are

- ~modified as follows: a back-up power system may be utilized to
provide reliable power to an IROFS that requlres electrical power to

~ function during postulated events analyzed in the ISA. The power
«circuits from- the back-up power: system to the IROFS will be
‘independent and redundant if necessary to. provide the reliability of the
IROFS as credited in the ISA. The control circuits from the control

room to the IROFS will also be independent and redundant if

'+ necessary to provide the rehablhty of the IROFS as credited in the
~-ISA

_ Annex A prov1des only “mformatlve references

For the reference to thlS standard see Sections 2.6.4 and 2.6.7 of the ISA Summary

 for the ACP.

- IEEE 384-1992 Standard Crzterza for Independence of Class 1E Equipment and

Circuits

USEC commits to uﬁlizing IEEE 384 Clauses 1 (Scope), 2 (Purpose), 4 (Definitions),
5 (Independence Criteria), 6 (Separation Criteria), and 7 (Specific Isolation Criteria).
Apphcable portions of IEEE 384 will be used as a guideline for the design of IROFS

- - systems since this standard supplements IEEE 603 by providing guidance criteria for
~implementation of the mdependence requlrements for Class 1E systems.

USEC takes exceptlon to the contents of IEEE 384 Clause 3 and Annex A. USEC

- does not commit to all the standards listed in Clause 3. Annex A provides only
“mformatlve references.
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The ACP electrical IROFS systems will utilize cdmmercial-gradé equipment
approved or rated by nationally recognized industry standards and reputable

_ organizations such as IEEE, UL, FM, NFPA, and NEMA. Procurement and

installation will be in accordance with the QAPD.

For the reference to this standard see Sections 2.6. 4 and 2.6.7 of the ISA Summary
for the ACP. : 4

IEEE 446-1995 'Recommended Practice for Emergency and Standby Power Systems
Jor Industrial and Commercial Applications

USEC commits to utilizing IEEE 446 Clauses 1 (Scope) and 2 (Definitions) and
portions of Clauses 6 (Protection), 7 (Groundmg), 8 (Mamtenance), and 10

(Rehablhty)

USEC takes exception to the contents of IEEE 446 Clauses 3, 4, 5, and 9. These
clauses are not considered to be applicable or necessary due to their content and/or
redundancy with other IEEE standards and NFPA 70 National Electrical Code. In
addition, USEC takes exception to portions of IEEE 446 Clauses 6, 7, 8 and 10 for »

the following reasons:

~ ‘Section6.11 USEC does not comm1t to all of the standards listed in this sectlon.

- A Section 7.14 vUSEC does not oommlt to all of the standards listed in this section. -

" Section 8.1.3 Mamtenance personnel will receive tr_almng on-site, not at the

manufacturer’s location. It is anticipated that ACP. supervisory

personnel will receive factory training and then develop an on-site
~ training program to be utilized for on-site training of ACP
- maintenance personnel; additional on-site training provided by the
~ - manufacturer may be an option if deemed appropnate

Section 8.4.3.a)

1) "~ - Battery chargmg system mspectlons are antlclpated to be monthly in
accordance with Table 8-1, not weekly. '

Section 8.4.3.a) R | SRR o

2) The diesel-generator (D-G) system testing will not consist of full-
load, weekly testing. A plant procedure for periodic testing of the D-
G set will be developed in accordance with existing plant D-G
testing practices based upon nearly 50 years operatmg experience
and the D-G manufacturer s recommendatlons

 Section 8.5.2 Daily inspections of umnten'uptible power supply (UPS) systems

will not be required; inspections are anticipated to be monthly in
accordance with Section 8.5.2.b.
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Section 8.5.2.a) The listed UPS “weekly ‘inspect'ion” items are anticipated to be
monthly and included in the routine inspections listed in Section
8.5.2.b).

~ 'Section8.6.1 - ' A battery system maintenance procedure will be developed in
- accordance with existing plant battery system practices based upon
nearly 50 years operating experience and the battery system
manufacturer’s recommendations. It is anticipated that general
~ battery system inspections will be performed monthly in accordance
~ with Table 8-1.

. Section8.9  USEC dnes not commit to ell of the standards listed in this section.

Sectlon3104a) S
thruc) The UPS final factory testing steps. will be based upon the capacity
B " (size) ‘of the system, the precise type of batteries, the system
configuration, and the intended function of the installed system.

- Section10.9  USEC does not comm1t to all of the standards listed in this se'cti0n

} " For the reference to this standard see Sectlons 2.6.4 and 2. 6 7 of the ISA Summary
- for the ACP. ‘ : : - ~ -

» IEEE 603-1998, Standard Cnterza for Safety .szstems for Nuclear Power Generatmg’ -
Stations _

USEC commits, to utilizing IEEE- 603‘ Clauses 1 (Seope), 3 (Deﬁnitions) and 7
(Execute Features) and portions of Clauses 5 (Safety System Cnterla), 6 (Sense and
- -Command Features), and 8 (Power Source Requlrements) :

USEC takes exceptlon to the contents of IEEE 603 Claus&s 2 (References), 4 (Safety

. System Design Basis), and Annexes A, B; and C. These clauses are not considered to
be applicable or necessary due to their nuclear reactor -content and redundancy with
other IEEE standards and USEC’s ISA. Annexes A, B, and C provide only
f‘mformatw details and references. In addition, USEC takes exception to portions
of contents in IEEE 603 Clauses 5, 6, and 8 for the following reasons: =

Sections 5
-and5.1 - Single-failure criterion will be applied only where needed to provide
the reliability of the IROFS credited in the ISA.
Sections 5.3 -

. and5.3.1 - USEC commits to ASME NQA-I 1994 Part II, Subpart 2.7, Basic
' Requirement 11 as deﬁned in Sectlon 143 of th1s license
application. : ‘
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Section 5.4 Qualification - Use and qualification of equipment is specified in
| . USEC’s IEEE 323 commitment above.

Sections 5.6.1

and5.62 = USEC’s goal is to design any safety system that might not survive all

‘ ' des1gn basis events such that it is electrically failsafe (i.e., does not
require electncal power to perform its intended safety functlon)

Section 5.15 Rehablhty analysis methods and calculatlons are as spec1ﬁed inthe
- ACP ISA. The ACP condition notice system will be monitored and
evaluated.

Section 6.2 Mamual control requlrements may not:'be appiicable to all IROFS;
the need will be evaluated during the final design phase. )

Section 8.1 - Safety systems that are failsafe upon loss of electncal power will not
require redundant power sources.

_ For the reference to this standard see Sections 2.6.4 and 2.6.7 of the ISA Summary
for the ACP. ‘

. IEEE 1023-2004 IEEE Recommended Practice for the Apphcattan of Human |
e - Factors Engmeenng to Systems, Equipment, and Fa-"zlmes of Nuclear Power -
) . L Generatmg Statzonsand OtherNuclearFaczlztzes R S |

USEC will s_at:sfy the provisions of thls standard. : - S )
" For the reference to'this standard see Section 2.6 of the ISA Sﬁmrdary for the ACP |

. IEEE 1050-1996 Guzde fbr Instrumentation and Control Equzpment Groundmg in
Generatmg Statzons v A

- USEC commits to utilizing IEEE 1050 Clauses 1 (Overwew), 3 (Deﬁmtlons), _
(Design), 5 (System Grounding), 6 (Shield Groundmg), and 7 (T estlng)

" USEC takes exception to the contents of IEEE 1050 Clause 2 and Annexes A and B.
USEC does not commiit to all of the standards listed in Clause 2. Annexes A and B
provide only “informative” references.

- For the reference to tlns standard see Section 2.6.4 of the ISA Summiary for the ACP.

1.4.9 Other Codes, Standards, and Gnidance : o I

ASCE 7-2002, Mmzmum Design Loads for Buildings and Other Structures

O | USEC will satisfy the provisions of this standard.
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For the reference to this standard, see Sections 1.3.3.1 and 1.3.3.3 of this License
Application.

Federal Guidance Report No. 11, “Limiting Values of Radionuclide Intake and Air
Concentration and Dose Conversion Factors for Inhalation, Submersion, and

Ingestion

“The data cont'ained'in Tebles 2-1 and 2-2 of this document used to calculate dose -

conversion factors for radionuclides of concem. This data is also used to calculate
the Derived Air Concentrations (DACs) listed in Table 4. 7-4

For the reference to this gmdance document, see Sectlon 4. 7 4 of this license
apphcatlon o

American Socrety for Nondestructrve Testmg Recommended Practlce No. SNT-TC-
1A, June 1980 Edition :

'USEC satisfies the provisions of this recommended pracﬁce

For the reference to thls recommended practrce, see Secnon 2.0 of the QAPD for the

ACP

. IAEA Safeguards Techmcal Manual Part F Volume 3

The method used to estabhsh sample sizes for item momtormg activities was obtamed

o fromthlsmanual

: For the. reference to thlS recommended practlce see Sectron 7 4 of the FNMCP for the

ACP

AN SI/ISA 67 04.01-2000 Setpomts fbr Nuclear Safezjy-Related Instmmentatzan
The IROFS related setpomts are determined utlhzmg methodologles in accordance |

 with this standard. USEC commits to utilizing ISA 67.04.01 Clause 1 (Purpose), 2

(Scope), 3 (Definitions), 4 (Establishment of Setpomts), 5 (Documentatlon) and 6
Maintenance of Safety-Related Setpoints). v

USEC takes exceptions to the contents of ISA 67.04.01 Clauses 7 (References) and 8

(Informative References). USEC does not commit to all the standards listed in

Clauses 7 and 8.

For the reference to this standard see Section 2. 6.10 of the ISA Summary for the -
ACP.
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2.1.1 Senior Vice President

The Senior Vice President, located at headquarters, reports to the President and Chief
Executive Officer. The Senior Vice President has overall responsibility for safe operation of the
ACP and has shutdown and stop work authority for the ACP. If such authority is exercised, the
Senior Vice President must concur with restart of shutdown operations.

The Senior Vrce President has, as a minimum, a bachelor s degree in engineering or the
physical sciences or equrvalent technical experience, six years nuclear experience, and ten years
of management expenence, which may be concurrent with the nuclear experience. :

- The USEC Board of Directors appoints the Senior Vice President.
2 1.2 Drrector, Regulatory and Quahty Assurance

The Director, Regulatory and Quahty Assurance, located at headquarters, reports to the
Senior Vice President.

This position has responsibility for the management of regtllatory and qnality assurance

_ functions and the ACP policy system. This individual is the primary day-to-day interface with
the NRC and has overall respons1b1hty for management of activities related to license
requirements for the ACP. Although this individual works closely with the Director, American -

Centrifuge Plant and key plant personnel, he/she is independent from production, plant operating

cost, and production schedule concetns, and has the authority to stop work if there is a failwre to
adhere to regulatory requirements. - If such authority is exércised, the Dlrector Regulatory and

Quahty Assurance must concur w1th restart of shutdown operatlons

This pos1t10n has, as a minimum, a bachelor s degree in engmeermg or physrcal sciences

or equivalent technical experience, and six years of nuclear expenence and s1x years of -

management expenence, whrch may be concurrent with the nuclear experience. -

The Semor Vice President appomts the Dlrector, Regulatory and Qualxty Assurance.

2.1.2 1 Regulatory Manager

~ The Regulatory Manager located at the ACP reports to the Drrector Regulatory and

'Quahty Assurance.

The Regulatory Manager is responsible for regulatory oversight functions, environmental

compliance, and commitment management.  The Regulatory Manager, as delegated by the
Director, Regulatory and Quality Assurance, and Director, American Centrifuge Plant, maintains
the day-to-day interface with NRC representatives on matters of regulatory compliance. The
individual has responsibility for managing the plant change process and ensuring the plant
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change reporting requirements are met. The Regulatory Manager is also responsible for
implementing the Corrective Action Program; ensuring incident investigations are performed,;
and providing management with data to assure that corrective actions and commitments are
properly addressed and managed to facilitate compliance with 1mp1ement1ng policies and
procedures

The Regulatory Manager has shutdown and stop work authority in any part of the ACP
where activities are not being conducted in accordance with ‘applicable regulatory requirements.

If such authority is exerclsed, the Regulatory Manager must concur with restart of shutdown
operauons :

The Regulatory Manager has, as a minimum, a bachelor’s degree in engmeenng or the
physical sciences or equivalent technical experience, and four years. of nuclear experience.

The Director, Regulatory and Quality Assurance appomts the Regulatory Manager, w1th
concurrence from the Director, American Centnfuge Plant.

2.1.2.2 Quality Assurance Manager

Assurance.

e

the public and workers are adequately protected; to ensure compliance with safety, safeguards,

and quality requirements; and to ensure implementation of the Quality- Assurance Program

_ Descnptlon (QAPD) for the ACP, pohcles procedures, and management expectations.

The QA Manager has du'ect access to the Semor Vice Presxdent for quality assurance
~matters and has shutdown and stop work authority, when necessary, to ensure protection-of
public and worker health and safety; provide for common defense and security; and to ensure

regulatory and quality compliance. If such authority is exercised, the QA Manager must concur

“with restart of shutdown operations. The QA Manager has access to information at the plant

related to safety, safeguards, and quality. This manager interacts directly with the Director,
~ American Centrifuge Plant, other managers, and key ACP personnel, and participates (as desired)

~ in any evaluations or discussions related to safety, safeguards, and quality. The QA Manager

" informs the Director, American Centrifuge Plant and the Director, Regulatory and Quality

Assurance about safety, safeguards, and quality issues and compliance.

The QA Manager provides independent ovetsight and assessment to ensure that the health
and safety of the public and workers are adequately protected; to ensure compliance with safety,
safeguards, and quality requirements; and to ensure implementation of policies, procedures and
management expectations. ,

The QA Manager, located at the ACP, reports to the D1rector, Regulatory and Quahty. ‘

: : ’I‘he QA Manager has the responsrblhty to exercise overs1ght of procurement -
refurbxshment, construction, start-up, and plant operations to ensure that the health and safety of -
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dissemination of information regarding plant activities to the mcldent commander dunng
emergencies, and making notification of events to regulatory agenc1es ‘“‘ L

The Operations Supervisors are responsible for prov1d1ng ‘operatlonal support of
centrifuge machine assembly, transport, installation, pump down, mtegrated system testing, start-
up, operation, and repalr The Operations Supervisors also direct the operatlon of systems within
the facilities necessary to support enrichment operation. Operatlons Superv1sors authorize the
restart of equipment that has been shutdown in a routme fashlon when the prerequisites and
limitations of the associated operatmg procedure are met. i

Operations Supervrsors have as a minimum, a high school d1ploma or satlsfactory
completion of the General Educational Development test, and ‘three years of
industrial/chemical/nuclear plant operations, maintenance, or | engmeermg experience.
Operatlons Supervisors must have one year of supervrsory experlence or completlon of a
supervrsory tralmng course. o :

The Operatlons Manager appomts Operatlons Superwsors, w1th the concurrence of the

‘Manager, Ennchment Operations.

2.1.3.3.3 Maintenance Manager ST
The Maintenance Manager reports to the Manager Ennchment Operatlons

The Mamtenance Manager is responsxble for the safe and 'reliable performance of
preventlve and corrective maintenance and support services on facllmes and equipment with the

_exception of centrifige machines. This includes troubleshooting; maintenance of logs and

records; work planning/control to initiate, screen, evaluate, and prioritize maintenance work; and
coordmatmg shop maintenance. The Maintenance Manager is also respon31ble for integrated
planning and scheduling. This includes managing daily work control activities, developing an

mtegrated work schedule, and coordinating development of work control gmdelmes

In the absence of the Manager, Ennchment Operations, the Mamtenance Manager may be :

delegated ‘the responsrbllmes and authorities of the Manager, Ennchment Opeérations. The
* Maintenance Manager has shutdown and stop work authority in any part of the operation for

which he/she has responsibility. If such authority is exercnsed, the Mamtenance Manager must'
concur with restart of shutdown operations. :

The Mamtenance Manager has, as a minimum, a bachelor s degree in engmeermg or the

physrcal sciences or eqmvalent techmcal expenence and four years of nuclear experience.
- l

The Mamtenance Manager is appomted by the Manager, Ennchment Operatlons wrth

concurrence ﬁ'om the Director, Amencan Centnfuge Plant :
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2.1.3.3.3.1 Maintenance Supervisors
- Maintenance Supervisors report to the Maintenance Manager.

- Maintenance Supervisors are responsible for supervising the maintenance of electrical
equipment; electronic and pneumatic instrumentation and controls; and computers  and
programmable controllers. Maintenance Supervisors are also responsible for supervising
mechanical maintenance (i.c., valve, pump, and mechanical repair and replacement). In addition,
these supervisors are responsible for supervising other maintenance activities (i.e., painting,
carpentry, sheet metal, and machinist activities). The Maintenance Supervisors have shutdown
and stop work authority in any part of the operation for which they have responsibility.

Maintenance Supervisors have, as a minimum, a high school -diploma or satisfactory
completion of the General Educational Development test, and  three years of
industrial/chemical/nuclear plant ' operations, maintenance, or engineering experience.

- Maintenance Supervisors must have one year of supervisory expenence or completlon of a
supervisory training course. .

The Maintenance Manager appoints Mamtenance Snperwsors
2.1.3 34 thft Crew Composxtlon

. The minimum- operating shift crew consists of an Operatlons Superv1sor, a Radlatlon
' Protection/Industrial Hygiene technician, and one operations technician per process bmldmg
Other personnel such-as NCS will be avallable on an as needed basis. -

" 2.14 Corporate Secunty Dn'ector

v The Corporate Security Dlrector, located at headquarters, reports to the Semor Vloe
- President, Human Resources and Admlmstratlon v

_ The Corporate Secunty D1rector is responsible for the strateglc dlrectxon of secunty
- operations and programs, including physical, personnel, and information security. The Cotporate
Security Director has shutdown and stop work authority for activities not being conducted in
accordance with applicable security requirements. If such authority is exercised, the Corporate
Security D1rector must concur wuh restart of shutdown operations.

The Corporate Secunty Director has, as a minimum, a bachelor s degree or eqmvalent
technical experience, six years security expenence and six years of management expenence
which may be concurrent with the security expenence : . :

The Senior Vice President, Human Resources and Administration appoints the Cotporate
Security Director.
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2.1.4.1 Security Manager

The Security Manager, located at the ACP, reports to the ofﬁce of the Corporate Security
Director. v

The Security Manager is responsible for the ACP safeguards and security services. The
Security Manager has direct access to the Director, American Centrifuge Plant concerning
security matters and has shutdown and stop work authority for activities not being conducted in
accordance with applicable security requirements. If such authonty is exercised, the Secunty
Manager must concur with restart of shutdown operatlons :

The Security Manager has, as a minimum, a bachelor’s degree or eqmva]ent technical
experience, and four years security experience.

The Corporate Security Director appoints the Security Manager, with the concurrence of |
the Director, Amencan Centnﬁxge Plant.
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the postulation of a release resulting from an event with an unreasonable event frequency (e.g., a
release from a 50-year return period seismic tremor). ICs become a part of the list of IROFS

Initial conditions that are assoclated with a specific or a limited number of events are
identified in the event description of those events in bold type font followed b¥ IROFS numbers.
Initial conditions that apply to many events, such as the 10 weight percent assay limit, are

- not repeated in the event description of each event.

3.1.2.3.2.2 Unmitigated Hazard Evaluation

Information related to Unmitigated HE is collected and organized in “Hazard Evaluation
Tables.” These tables are useful as a guide for performing HE, and they provide an effective
format for documenting both unmitigated and mitigated HE results. HE Tables are generated to
address the non-screened hazards associated with the systems and areas identified during the
hazard identification process. The HE Tables may be based on facility sections, systems
activities, or areas, and generally include the following information: . :

. Event Number and Category;

= Event Description (including locatlon, release mechanism, matenal at nsk, initial
condltlons speclﬁc to the event, and hazard source), _

o ,Cause(S); .
n Unprevented’EVeht Frequency Level;
. kUrm'litigated Consequence Level (categorized as Low, Intermediate or Hig_h');'.arrd
x Unp'revented/Unmitigated Risk Bin (categorized as Aor B). |
: For an unmitigated analysis, estimated values are provided in the columns pertammg to
: vUnprevented Event Frequency and Unmitigated Consequences. Addmonally, any preventive
and mitigative controls that may be available within the. faelhty are listed in their respective HE

“Table columns as provided in Appendix C of the ISA Summary. However, no credit is taken for :
- the available controls dunng the unmrtrgated hazard enalysis (unless the control is listed as an

Initial Condition).
3. 1.2.3 2.2.1 Event Number and Category

In the HE Tables, events are identified by a unique sequential reference. “The first two
letters typxcally represent the facility section (i.e., “PB” for ACP Process Building) as indicated
in Section 3.1.2.3.1.1 above, the first number represents the event category as described below,
and the second number (following the hyphen) represents the event sequentlal number.

Events are categorized according to the nature of the postulated release mechanism.
Table A-3 in Appendix A of the ISA Summary provides some additional information regarding
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event categones and assoclated hazardous matenal and energy sources. The categones are as
follows:

Fire (Category 1)
= Explosion (Category 2)
= Loss of Containment/Confinement (Category 3)
*. Direct Radiological/Chemical Exposure (Category 4) -
= Nuclear Cntlcahty (Category 5)
. External Hazards (Category 6)
= Natural Phenomena' (Category )} ”
- 3.1.2.3.2.2.2 Event Desc'ription |

A brief descnptlon of a postulated event is given in this column of the HE Tables The
event description defines the nature of the event and includes the event type, location; release
mechanism, Material-at-Risk (MAR), initial conditions (if applicable), and hazard source. Using
‘the results of the Hazard Identlﬁcatlon process as 4 basis, the HA tearii develops event scenarios’

~ for each facility system or area where a potential exists for a release of hazardous energy and/or |

material. The scenarios cover a broad spectrum of credible events for a given hazard; from low

-consequence events, for which procedures or equipment may be credited in providing adequate. '
protection, to credible high consequence events. Events typlcally progress to and result in a
release of hazardous material. . o S

'3.1.2,3.21.3 Cause

The event cause speclﬁcally states the fallure, error, operatnonal and/or enwronmental.
_condition that initiates the progression of occurrences that leads to a release of hazardous
‘material (the event). The cause(s) need to be clearly identified in order to support event release
‘frequency estimates. The cause(s) listed typically identify the major contributors and do not
necessarily provide an exhaustive list of every possible cause. The Hazard Identification Tables
(Appendix B of the ISA Summary) are used as a guide in developing specific causes for release
events. When multiple causes are apparent, they are separately numbered in the HE Table Cause

column for the event.
3.1.2.3.2.2.4 Unprevent‘_ed Frequency Level |
3.1.2.3.2.2.4.1 Internal and External Initiated Events

, Unprevented (some’ames termed “Unmltlgated”) frequency level evaluation is a
predominantly qualitative (or semi-quantitative) process that involves assigning a ﬁ'equency
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level to each event (event is defined as the progression of occurrences necessary to release
hazardous material, i.e., from initiator, through to the point of release) in the HE Tables. The
term “unprevented” is used to designate a release event frequency derived during the unmitigated
HE before preventive features are credited to reduce the event frequency. Frequency levels with
numerical descriptions, which are based on NUREG-1520, Section 3.4.3.2 (9) Quantitative
Definitions of Likelihood (Reference 3) are summarized in Table A-4, Frequency Evaluation
Levels in Appendix A of the ISA Summar%' Specifically, a “Highly Unlikely” event is defined
as an event with a frequency less than 10 occurrences per year, while an “Unlikely” event is
defined as an event with frequency range greater than or equal to 10° and less than 107
occurrences per year. An event conmdered to be “Not Unlikely” is defined as an event with a
frequency range of greater than 10™* occurrences per year. Table A-4 in Appendix A of the ISA
Summary provides a summation of the frequency evaluation levels used in the hazard evaluation

tables. N

All credlble events should be included in the HE Tables. A “Credible” event 1s
considered to be an event that could occur at a frequency greater than or equal to 10
occurrences per year Less frequent events may also be mcluded, but are not requu'ed '

~ Sources of event ﬁ'equency could include generic initiator database information and
failure rate data from other sites (of which portions may be evaluated as applicable to ACP
operations), - centrifuge event history, natural phenomena frequency levels, engineering

‘calculations, analyst Judgment, and enrichment process expert opinion. The frequency level is :

recorded in the HE Tables in Appendlx C of the ISA Summary according to the Table A4
lettering scheme. Uncertainties in frequency levels are accommodated by erring in the

‘conservative direction from best-estimate value. This practice is particularly important when an
“event frequency is just below the next highest frequency level. For example, the HA team

considers the sources of frequency-related information, the methods used to evaluate that

o information, and the uncertainty associated with the evaluation process. With this information,
“the team might collectively decide to designate an event “Unlikely” if the event has been

estimated to have an event release frequency at the high (more ﬁequent) end of the “Highly
Unhkely” ﬁequency level . e

The basis for each Unprevented Event Frequency Level llsted in the HE Tables is |
provided in Appendix E of the ISA Summary. In general, to arrive at the unprevented frequency |
level for an event, a frequency for the initiator is determined through engineering judgment or by
using existing applicable data when available. Then given the initiator frequency, conditional
probabilities for each step in the progression to a release are estimated and combined with the
initiator frequency to yield an event (release) frequency in terms of occurrences/year. During the
unmitigated phase of the HA, a control is not credited for its preventive properties when
estimating the unprevented event frequency (unless the control is credited as a preventive Initial
Condition in the determination of the initial unprevented frequency) If an event has multiple
causes, an event frequency is developed for each cause and the cumulative event frequency is

~ used as the overall event frequency listed in the Unprevented Frequency Level column of the

table.
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3.1;2.3.2.2.4.2 Natural Phenoinena Hazai'dé

For Natural Phenomena Hazard (NPH) events the severity of the design basis event
(DBE) and its associated return period establish the design basis for the facility. The frequency
ranges provided in Appendlx A of the ISA Summary, Table A-4, are used to determine the
unprevented frequency level. By design, there will be no adverse consequences to the workers
or the public from a DBE. A less frequent (and more severe) event is not postulated, consistent
with the phllosophy that the facilities are designed to withstand the DBE. The DBE frequency
for the major NPH events is prov1ded in Table A-10 in Appendix A of the ISA Summary ,

3.1.2.3.225 Unmxtlgated Consequence Level

Event consequences are documented by specifying the impact on the receptors. For
unmitigated HA purposes, consequences are defined as the dose or exposure at specified receptor
locations based upon unmitigated release of hazardous material. Consequences are a function of
the type and characteristics of the hazard, the quantity of hazardous material released, the release
mechanism, relative location of the release, and any relevant transport characteristics.
Consequences are determined from- (1) simple source term calculations, (2) existing safety
~ documentation, and/or (3) qualitative assessment. The HA team utilizes its discretion, expertise,

and knowledge of facility hazards to select one or more of the above methods appropnate for -
consequence determination. As in frequency evaluation, the consequence emrs in the
conservative direction, especially for those events with consequences at the high end of a given

: -level. ‘During unmitigated - consequence determination, a Structure, System, and ‘Component

(SSC) or administrative control i$ not credited for its m1t1gat1ve properties (except in those cases
where the control is being credited as a mltlgatlve IC in the determmat:lon of the 1mt1a1
o unmmgated ‘consequences). S .

, Consequences are evaluated at various receptor. locations to assess health effects
associated with the postulated event. Table A-5 in Appendix A of the ISA Summary gives the
consequence levels for radiological releases and Table A-6 provides the consequence levels for
chemical releases, along with their relationship to specified receptor locations, using the
maximally exposed. individual at each receptor location. Appendix I of the ISA Summary
presents the environmental consequences to comply with the Performance Requirements
presented in 10 CFR 70.61(c)(3). The consequences presented in Tables A-5 and A-6 comply
with the Performance Requirements presented in 10 CFR 70.61(b)(1-4) and 10 CFR 70.61(c)(1-
- 4). Receptors and their locations are as follows

Oﬁ'—sﬂe Off-sue receptors are the public or everyone outside the site boundary or Controlled
Area. Off-site doses or chemical exposures are conservatively estimated (semi-

. quantitatively) for the public at a distance from the point of release to the nearest |

site boundary as follows: , _
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500 (1 640) ,,

Feed and Product Shipping and ' © 500 (1,640)
Receiving Building, X-3346A

Interconnecting Process Piping, X-2232C 500 (1,640)
Cylinder Storage Areas — X-745G, X- ' 500 (1,640)

745H, X-745G-2, X-7746E, X-7746N,
X-7746W, X-77468S, and X-77568

Transportation Routes 500 (1,640)
Process Buildings, X-3001 and X-3002 , - 700 (2,297) .
(also includes Process Support Building,
X-3012) . . .
Recycle/Assembly Facility, X-7725 - 700 (2,297)
Centrifuge Training and Test Facxhty, o . 700(2,297)

1 X-7726 : P oo

| Interplant Transfer Corndor, X-7727H . - 700 (2,297)
Product and Tails Withdrawal Buxldmg, S ‘ 800 (2,624)
X-3356 - 1 . L

" WCA - Workers in the Controlled Area are workers typically outside the restricted”
area, but within the controlled area of the site boundary. - For evaluation
~ purposes, these workers are located outside the last possible barrier from the
hazard and at the worst possible location. Doses or chemical exposures are
- estimated (semi-quantitatively) for the WCA receptor at a distance of 100
meters (m). Typically, this would represent a point near to the exterior walls
of the analyzed facility, but far enough outside that releases could have the
' potentlal to reach ground level. . o

WRA Workers in the Restricted Area are Workers ms1de the faclhty Thls
: category of receptors mclud&s those workers in the immediate area of the
_ hazard, and those workers in the same room or bmldmg who would quickly
become aware of the hazardous condition and evacuate immediately. Doses
or chemical exposures for the WRA are estimated qualitatively, but in all
_cases it is assumed that the WRA receives a dose at least as 51gn1ﬁcant as
the dose received by the WCA :
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The Unmitigated Consequence Level column of the HE Tables indicate the estimated
~unmitigated impact of the release event on each of the three receptors in terms of the
consequence bins of “High,” “Intermediate,” and “Low” as described in Table A-5 for
radiological consequences and Table A-6 for chemical consequences in Append1x A of the ISA
Summary.

Consequences are estnnated from- simple source term calculations, and/or qualitative
assessment. Prior to determining the consequences of an airborne release of radionuclides, the
Source Term (ST) for the radionuclides must be determined under the assumed COIIdlthIlS
Usmg the ST as input, the dose to each receptor is then determined.

3.1.2.3.2.2. 5 1 Source Term Denvatlon

Radiological Conseguences :

In order to have conservative estimates of consequences from the accidental release of

the UFs and UO,F, inventory relating to the ACP operations, source term estimates are | .
performed. For the type of inventory in the ACP process systems, the aitborne pathway of |
- released UFg and UO,F; is of primary concern. The aitborne source term is typically estimated
by the following five-component linear equation taken from DOE-HDBK-3010-94 (Reference 7)
as suggested in the Nuclear F uel C)lcle Facility Accident Analy.s'ts Handbook, NUREG/CR-6410

(Reference 8) _ . D

- Source Term (ST) ='MAR'x' DR x ARF x RF x LPF
.Whéi‘e:' | | o | | | |
- MAR = Material-at Rlsk ‘amount of hazardous matenal avallable to be acted upon by
. - agiven physical stress, , R
. DR = Damage Ratio: ﬁ'actlon of MAR actually unpacted by the accldent,

ARF = A1rbome Release Fraction: the coefficient used to estimate the amount of *|
- material suspended in air as an aerosol, vapor or gas and thus avallable for |
au'bome transport due to phys1ca1 stress from a given accident, '

RF = Rcsplrable Fraction: - fraction of airborne radionuclides or chemical aerosols
‘ that can be transported through air and inhaled into the human respiratory

system, and

LPF = Leak Path Factor: fraction of radionuclides or chemical aerosols in the air
transported through some confinement, deposition or filtration mechanism.

The product of the MAR x DR was conservatively determined in the unmitigated analysis
on an event by event basis to estimate that quantity of the available material which could be
acted upon by the event, taking into consideration the nature of the everit, and the distribution of

3-16



License Application for the American Centrifuge Plant ) Revision 2

the material in the vicinity of the event. The combination of ARF and RF is selected from
DOE-HDBK-3010-94 (Reference 7) based on conservative assumptions regarding the physical
form of the material and the available energy during an event. The ARF/RF values depend.on
the event type (e.g., fire, explosion, impact, loss of conﬁnement) and the form of the hazardous
“material released (e.g., predominantly UFs and HF gas, uranium bearing solution, and UO,F,
particulate). These tabulated values may be modified by calculations based on physical
properties of the materials involved and the system being evaluated. A conservative value of 1.0
is typically used for the LPF in the unmitigated analysis. ,

" The ARFs and RFs used for the consequence determination are categorized by the release

| mechanism and material form. The release mechanisms used are as follows:

* Fire ' »
> Events where the hazardous materlal conﬁnement mechamsm is breached by fire
or is impacted by the fire. . e

. Exploswn : |
- » External Bxplosron — Events caused by 1gn1tlon of ﬁaels or explosive gas, e.g.,
- hydrogen generation, vehicle fuel tanks, etc.
> Internal Explosion — Generation of explosive concentrations of flammable gases in
a steel container (centrifuge casing) as a result of decomposition of contained
. materials due to heat, friction, etc. triggered by heat, static charge, or spark.
> Pressurlzed release — Material is vented out of a container due to built up pressure.

= Loss of Contamment/Conﬁnement ; '
> Ambient release — Breach events ‘with resultmg release of rhatenal (e.g., leaks

etc.)
> External Impacts/Fall Mlshandlmg and droppmg events, nnpacts ﬁ'om_extemal
sources. i : - -

The matenal form durmg a release is:
o Predommantly GaS UFs, and HF from the reactlon of UFG with moist air.

= Particulate — UOng from the reactlon of UF5 with moist air, and UOze stored in
B-25 boxes. . ;

- - Liquid - waste contalmng uranium bearing solution stored m the Satelhte'
- Accumulatlon Areas throughout the ACP facilities. .

~ The ARFs and RFs listed in Table 4.4-1 of the ISA Summary were taken from the DOE

Handbook on Airborne Release Fractions, DOE-HDBK-3010-94 (Reference . The bounding
release ﬁ'actrons were selected. _ , , ,
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Once doses for the Public and WCA receptors are determined, these consequences are
assigned.as “High,” “Intermediate,” and “Low” according to Table A-5 in Appendix A of the
ISA Summary using the radiological consequence levels for each specified receptor. The
indicated consequence level bin (High, Intermediate, Low) for the WRA receptor, however is
selected qualitatively by identifying the calculated 100 m (WCA) receptor dose for each event as
an initial baseline reference point. For release events, the WRA would be aware of a nearby
release, as UFs releases are readily identified by sight, unpleasant odor, and physical discomfort
if inhaled. Thus, it was assumed that the WRA would promptly relocate to avoid the release.
For these events, the WRA consequence level was assumed to be equal to the WCA receptor,
who is assumed to be unaware of the release. .

WRA exposure equivalent to the WCA exposure is explained by using a simple
expanding gas hemisphere as a release model in most cases. Assuming that the gas hemisphere
radius expands at a rate of 1 m/s and the receptor walks away from the release point at 1 m/s
within the cloud, it can be shown that the airborne chemical concentration levels drop off by

approximately a factor of 100 within a radius of approximately 40-50 m. Workers in restricted
areas could evacuate at a faster rate, putting themselves ahead of the leadmg edge of the
.. expanding cloud or minimizing exposure during evacuatlon even if they evacuate in the direction

of the plume.

- For criticality events, since the consequences only take place in a locallzed area (well
under 100 meter distance), the dose received by the WRA is assumed to be “High” and the dose
' expected for the’WCA-and the Off-site public is assumed to be “Low.” - a A

Chemical Consequences and Chemlcal Conseguenee Standard

. Exposure levels resulting from the accldental release of UF¢/HF were

seml-quantltatlvely, or in the case of the WRA, qualitatively, assessed to determine airborne
concentrations at each receptor. Each chemical release consequence is evaluated using the
source term equation above, mcoxporatmg the same DR, ARF x RF values that were applied in
- the radiological consequence analysis in order to conservatively estimate the amount of UF¢/HF
_ that becomes airborne (source term) as a result of the event. In general, the maximum off-site
and on-site concentrations are then calculated by multiplying the source term by an appropriate
dispersion factor (x/Q) for the respective locations (WCA: 100 m, and Off-site: 500 m, 700 m or
800 m). Similar to the radiological case above, downwind airborne concentration values for
UF¢/HF releases -are estimated using a )/Q spreadsheet that calculates straight-line Gaussian
- plume dispersion for the receptors of interest. For the WCA, ¥/Q is evaluated with a wind speed
of 4.5 m/s and D atmospheric stability class. For the off-site public, %/Q is evaluated with a
wind speed of 1.0 m/s and F atmospheric stability class. Release duration depends on the nature
of the event. Explosion, fire, and impact/leak events are assumed to have a 3-minute, 20-minute
and 8 hour release duration, respectively. For fire events that do not involve any cylinders, the
‘release will be assumed to occur over 20 minutes to account for the time to involve sources and
breach of containment. When a cylinder is subject to fire, the internal pressure of the cylinder .
‘will build up to the rupture pressure resulting in a sudden release. In the ISA, the fire induced
cylinder rupture is treated as explosion with a 3-minute release duration. The 8-hour time for
impact/leak events reflects the expected conditions for low-energy steady-state releases resulting
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from simple breach of contamment events. Although release rates varied, once the material was
released from its confinement, LPFs from the building were assumed to be 1.0 for events in the
unmitigated consequence analysxs ‘

In the ISA Summary, two simple diffusion models were developed as source term input
into the straight-line Gaussian plume model spreadsheet based on a calculation for molecular
diffusion from breaches in the UF4 confinement in which no heating is involved. For releases
not resulting from fire, the pre- and post-processing steps to account for plume rise and heavy
gas behavior become less critical to the evaluation. The HGSYSTEM code, which is a refined
Gaussian model, is not necessary to achieve the appropriate level of accuracy in this situation.
Even for releases from cylinders containing liquid UFs, the key is the size of the release relative
to the surrounding atmosphere. For the liquid cylinder drop event, a flash model is developed for
the evaluation of the source term. The ISA does not attempt to develop a cylinder fire model but
instead uses the results from the simulation analysis used in the Cylinder Yard SAR. ‘For
additional detail with regard to chemical consequence determination for specific events and
groups of similar events refer to Appendix D, Event Consequence Development, of the ISA
Summary.- ‘
. The calculated airborne concentrations from the release and dispe_rsi_on models estimated
at the receptors of interest are then compared to the chemical consequence limits selected by the
ISA team. The ‘chemical_ eonsequence-limits selected are the Emergency Response Planning
Guidelines (ERPGs) given in Table A-6 of Appendix A of the ISA Summary. The ERPGs are

~girborne concentration limits used for emergency response personnel, below which are believed -

that nearly all individuals could be exposed for up to one hour without expenencmg certam
health effects The ERPG-1, ERPG-2, and ERPG-3 values for UFg are 5' mg/m 15 mg/m and -
30 mg/m respectively. Since UFs can readily react with the moisture in the air forming
uranium compounds and HF, the chemical effects of HF have to be con31dered also. The
ERPG-1, ERPG-2, and ERPG-3 values for HF are 1.5 mg/m’, 16.4 mg/m®, and 41 mg/m®,
respectively. Special ERPG values for 10-minute ex posures are also used for HF with the
ERPG-1, ERPG-2, and ERPG-3 values being 1.5 mg/m’, 41 mg/m and 139 mg/m’, respectively
(Reference 9). Instead of using the ERPG values for uraniuin compounds, the ISA uses the
uranium intakes of 10 mg, 30 mg, and 40 mg as the equivalency for ERPG-1, ERPG-2, and

- ERPG-3, respectively (Reference 10). From Table A.1-1 (Reference 11), the 50 percent

lethality limit of soluble uranium compounds uptake is 1.63 mg U/kg body welght. With a 50

-percent retention, it can be shown that the 50 percent uranium lethal intake is 228 mg for a

person of 70 kg (154.4 Ib). As a result, the ISA uses a 40 mg intake, which is approximately half
of the 50 percent lethal intake as the equivalency of the ERPG-3. Comparison of the calculated
chemical airborne concentrations at the receptor to the appropriate ERPG values (or uranium
intake values) allows the assignment of a chemical consequence level of High, Intermediate, or
Low to each receptor as outlined in Table A-6. Unless otherwise stated, exposures are assumed .
to be for one hour for all _receptors and the one-hour ERPG values wﬂl be used. |
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High consequences for the Off-site receptor are generally based on airborne
concentrations exceeding the ERPG-2 value (or 30 mg uranium intake), while Intermediate
consequences to the Off-site receptor are based on exceeding the ERPG-1 value (or 10 mg
- uranium intake). High consequences to the WCA and WRA Teceptors are based on airborne
concentrations exceeding the ERPG-3 value (or 40 mg uranium intake), while intermediate
consequences to the WCA and WRA receptors are based on concentrations exceeding the
ERPG-2 value (or 30 mg uranium intake). For those events that involve only the release of UFs
from cylinders or pipes in the absence of fire, the rate of diffusion of UFg is generally very low
such that the UFs has sufficient time to react with air and the product UO,F; has time to deposit
or plate out. Only the peak HF concentrations are used to compare with the ERPG values for
both on-site and off-site receptors during these events. The consequence classification for HF is
based upon the peak HF concentration at any time during the event.

Environmental Consequences

Environmental consequences were addressed by the ISA Team when considering the
credible accident scenarios where release quantities exceeded the levels established by the
Performance Requirements of 10 CFR 70. 61(c)(3) ‘The methods used and results are prowded
in Appendix I of the ISA Summary

3.1.2.32.2.6 Unmltlgated Rlsk Level

Usmg event frequency and consequence levels, the events  are” “binned” in
ﬁequency—consequence space to assess relative risk in accordance with 10 CFR 70.61. A nsk
.. rank for each receptor is individually determined for both radiological consequences and

“chemical consequences. The objective of risk b_mmng is to focus attention on those events that
_ pose the greatest risk to the public and workers. Higher risk events are candidates for additional
analys1s and/or selectlon of IROFS to reduce the risk. . S .

Tables A-7, A-8 and A-9 of the ISA Summary are risk bmmng matnces for the three
receptor locations considered in the ISA [i.e., WRA (close-in), WCA (100 m), and Off-site (500
m, 700 m, or 800 m)]. -Table A-7 is the nsk binning matrix for the Worker in the Restricted
Area, who is typically located anywhere inside .the facility with the hazardous release or.
hazardous condition. Table A-8 is the risk binning matrix for the Worker in the Controlled Area
(100 m receptor) located outside the faclhty Table A-9 is the risk binning matrix for off-site

~ receptors (Public).

‘ In each of these tables, a rectangular matrix defines bins in frequency-consequence space.
Each bin that is lettered with the letter “A” indicates that 10 CFR 70.61 Performance
Requirements are exceeded, in which case IROFS must be implemented to reduce the risk.
Alternately, bins designated with the letter “B” indicates that 10 CFR 70.61 Performance
Reqmrements are met, and no IROFS are required.

Accidents that are considered not to be “Credible” (i.e., events having a frequency less
than 10"%/year) are generally not shown, but would have a risk rank of “B.” Accidents that have |
Low consequences have a risk rank of “B.” In either case, the risk rank of “B” requires no
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further analysis or designation of IROFS to control risk (unless the control is an IC, in which
case the control would be designated as an IROFS).

The HE Tables in Appendix C of the ISA Summary’ provide a bin letter in the
unmitigated risk level column for both radiological and chemical consequences, representmg risk
for each receptor location for each of the postulated release events

' 3.1.2.3.2.-3 Available Preventive and Mitigative Controls

3;1.2.3.2.3.1 Preventive ContrOls

A preventive control is any feature that may be relied upon to reduce the frequency of a
hazardous release event (up to the point of release) The selection of preventive controls is made
without regard to any possible pedigree of the feature such as procurement level or current

classification. Preventive controls might include engineered features (e.g., SSCs), administrative

controls (e.g., operator actions), natural forces or physical phenomena (e.g.; ambient conditions,
buoyancy, gravity), or inherent features (e.g., physical or chemical properties, location,
elevation) operating individually or in combination. Controls that could serve preventive
functions are listed in the Preventive Controls column of the HE Tables, and are sub-divided into
administrative and engineered (design) controls for each event. It is from this list that the
controls needed to prevent hazardous events are selected. Team analysts and engineers utilize
this list to select and subsequently credit preventive controls as IROFS to reduce the frequency
of the postulated reléase, events. The prevented event controls as-given for a partlcular event
takes into account any credited (bolded) preventive controls (preventlve IROFS) in the HE
Tables which act to reduce the frequency of the event (i.e., to reduce the frequency of the
initiator and/or to reduce the ﬁ-equency of the progresswn of occurrences which ultimately lead

~ tothe release)

3. 1.2.3.2.3.2 l\htlgatwe Controls

. Mitigative controls are any features that could reduce the consequences assoclated with

. the release of hazardous material. The identification of such controls is made without regard to

any possible pedigree of the feature such as procurement level or current classification.

" Mitigative controls are those that are assumed to be operable during an event or post event, and
are not required to be operating prior to the event initiation. Therefore, mitigative controls must -

be capable of withstanding the environment of the event. These might include engineered
features (e.g., SSCs, detection systems), administrative controls (e.g., operator actions), natural
forces or physical phenomena (e.g., ambient conditions, buoyancy, gravity), or inherent features
(e.g., physical or chemical properties, location,  elevation) ‘operating individually or in
combination. Controls that could serve mitigative functions are listed in the Mitigative Controls

_ column of the HE Tables, and are sub-divided into administrative and engineered (design)

controls for each event. It is from this list that the controls needed to mitigate hazardous events
are selected. Team analysts and engineers utilize this list to select and subsequently credit

- mitigative controls (mitigative IROFS) to either reduce the material released once a release Z

occurs, or reduce the consequences of the release event to the receptors of interest.
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3.1.2.3.2.3.3 Subdivision of Preventive and Mitigative Controls

Preventive and m1t1gat1ve controls can be subdivided into active engineered controls,
passive engineered controls, and, administrative controls. Active engineered controls are
physical devices that use active sensors, electrical components, or moving parts to maintain safe
process conditions without any required human action. Passive engineered controls are devices
that use only fixed physical design features to maintain safe process conditions ‘without any
required human action. Administrative controls are procedurally required or proh1b1ted actions,
combined with or without a physical device that alerts the operator that the action is needed to
maintain safe process condmons, or otherwise adds substantial assurance of the required human
performance. : ~

3.1.2.3.2.4 Control Selection and Mitigated Hazard Evaluation Development

Followmg the Unmltlgated Hazards Evaluatlon step, controls were 1dent1ﬁed usmg the
methodology given in NUREG-1520 (Reference 3). for designation as IROFS. "The controls
selected as IROFS are necessary to bring the risk of unprevented and unmitigated accidents to
within the Performance Requirements of 10 CFR 70.61, or to capture Initial Conditions that were
established in the unmitigated Hazards Analysis as safety basis.controls. - Controls .include
engineered controls such as SSCs and also administrative controls or programs that provide a’

- safety function. Defense in Depth (DID) concepts utilizing non-credited controls were also
mcorporated into the control strategy fora postulated event whenever pos31ble ,

B 3 1.2.3.2 4.1 Control Selectlon Method

F1rst, candidate non-credited controls for each postulated event are’ hsted in the ‘
Preventive Controls Column and Mitigative Controls Column of the HE Tables in Appendix C.
The candidate controls for each event can then be either: 1) credited as IROFS, if necessary, to
* prevent or mitigate a release event, or 2) remain non-credited controls, which are available to
provide DID, but which require no control “pedigree.” For those events in which the
unmitigated risk exceeds Performance Requirements of 10 CFR 70.61, appropnate controls are -
- required to be selected from the candidate controls and credited as IROFS in preventing and/or -
mitigating the subject event until the mitigated risk is within the Performance Requirements.
Other controls which exist but which are not selected and deagnated as IROFS, prov1de aDID

. function.

The unprevented ﬁ'equency and unmmgated consequences of each event are compared
with the 10 CFR 70.61 Performance Requirements for each receptor. These Performance
Requirements for each of the three receptors (WRA, WCA, and Off-site) are presented in Tables
 A-7, A-8, and A-9 in Appendix A of the ISA Summary. Those unmitigated events whose risk
exceeded the 10 CFR 70.61 Performance Requirements were marked for control selection to
reduce the event frequency or mitigate the event consequences to within the Performance
Requirements. Preventive controls that were credited for reducing the frequency in the Mitigated
HA columns are set in bold font type followed by IROFS numbets in the HE Tables Preventive
Controls column and are also provided in the List of IROFS in Section 7.2 of the ISA Summary.
The prevented event frequency given for a particular event takes into account any credited
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- (bolded) preventive controls in the HE Tables, which act to reduce the frequency of the event.

Preventive controls not explicitly credited in this way to reduce frequency provide DID.
Similarly, mitigative controls that were credited in mitigating consequences are set in bold font
type followed by IROFS numbers in the HE Tables Mitigative Controls column and are also
provided in the List of IROFS in Section 7.2 of the ISA Summary. The mitigated consequences
estimated for a particular event takes into account any credited (bolded) mitigative controls in the
HE Tables which act to reduce the severity, material released, or dose (or chemlcal exposure)

due to the event

In a series of ISA. Team meetings hazard analysts and system experts proceeded with

 control selection to bring the mmgated risk of the subject events to within 10 CFR 70.61

performance requirements. Table F-1 in Appendix F of the ISA Summary, a control selection
table for risk reduction, was developed by the team for each unmitigated event with risk
‘exceeding the established Performance Requirements to record the process of selecting controls
that would reduce the frequency of, and/or lessen the severity of, each applicable event to within
the Performance Requirements. The table presents the credited risk reduction to the applicable
receptors for each credited control (1 e., IROFS). Estimated ﬁ'equency reduction values for each
credited preventive IROFS were given to arrive at a “prevented” event frequency for each event
cause. Similarly, estimated consequence (dose or chemical exposure) reduction values for each
credited mitigative IROFS were presented to arrive at a mitigated consequence for each receptor.

3 1.2.3 24 2 Control Selection Preference

B In general controls were selected usmg an order of preference The first controis

 credited were the “see and flee” controls, which include Emergency Response Actions; Alert,
' Notlﬁcatlon, and Protective Actions; and Trained Operator Actions. These controls are credited

with reducing potential radiological and chemical consequences to all receptors. These controls

were applied first, as crediting receptors with minimizing their exposure to a hazardous chemical
release is a control of very high reliability. Then, addltlonal controls were applied, as necessary, "
‘with preference given to certain types of controls over other types of controls. In general,

 available preventive controls were generally selected before additional mitigative controls so as

to prevent or reduce the frequency of the event rather than attempt to mitigate the -event
consequences after the release has occurred. If available, engineered or designed controls were

~selected before adnnmstratlve controls to utilize the inherent reliability advantage of designed
systems or components over that of requu'ed human action comphance In the case of

engineered controls, where possible, passive engineered controls were generally selected before
active engineered controls due to the increased reliability of a passive engineered feature. -
Factors such as reliability, durability, life cycle cost, facility operating life, apphcablhty to

‘multiple events, etc. were also considered durmg control selection and had some influence on the

preferred selection strategy

3 12.3.24.3 Preventive or Mitlgatlve Value of Control

While it is often dlfﬁcult to estimate the value of a speclﬁc control in prov1d1ng event
frequency reduction or consequence mitigation, several general guidelines were used to assist in
control value estimation, in the absence of more detailed information.
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3.1.2.3.2. 4.3 1 Prevenﬁve Control Value.

With regard to preventlve controls, a passive engmeered control (such as a nozzle or
 orifice in limiting flow, or a concrete jersey barrier for limiting vehicle access or impacts) would
typically be credited as prowdmg a frequency reduction of three orders of magnitude (frequency
may be reduced by 1 x 10?). An active engineered control (such as negative pressure ventilation
system, an automatic valve or an automatic fire suppression system) would be credited as
prowdmg a frequency reduction of two orders of magnitude (frequency may be reduced by
1x10%. An administrative control (such as operator actions) would typically be credited as
providing a frequency reduction of only one order of magnitude (reduced by 1 x 10") due to the
~ potential for human error. These values are supported by, and are generally more conservative
than the example control values outlined in Table A-10 of Appendix A of the ISA Summary as
compared to Chapter 3 of NUREG-1520 (Reference 3). It should be noted that these are general
preventive control values that the ISA Team considered as a starting point. Any vulnerabilities
or strengths in a particular control could be reason for the team to vary the general value of these
types of controls for the specific situations involved in a particular event. :

3.1.2.3.2.4.3.2 Mmgatlve Control Value

_ Mmgatlve controls reduce either the amount of material released or the potentlal dose or
airborne chemical concentration to a receptor attributed to.the release.. The value of the
“mitigative control varies with the effectiveness of the control with' relation to the nature and

energy of the release event. For instance, the value of certain mitigative controls (e.g., HEPA '
filtration) may be fairly easy to quantify. Asa general example, HEPA filtration incorporates an

engineered efficiency of apprommately 99.9 percent, and therefore may be confidently =

~ considered to reduce the dose to an external receptor by three orders of magnitude (dose
reduction by approximately 1 OOO) due to the efficiency of the filtration mechanism (given that
- the released hazardous material, in fact, follows the filtered release path and the filter survives
the event intact). In some events, a mitigative control such as a centrifuge casing was credited
with sufficient confinement capability relative to the nature of the event, so as to- hm1t the
subsequent doses to receptors. _ S . U

. However, the determination of the mitigative value of an administrative control such as
worker evacuation from the immediate scene of an unfiltered radiological or chemical release is
more subjective and difficult to quantify. The ACP utilizes a “See and Flee” policy to protect the
health and safety of workers who may encounter a release of UF¢ or other hazardous material.
The policy is for employees to promptly move to a safe location away from the immediate
release area. The “See and Flee” policy has been utilized effectively at the gaseous diffusion
plants for numerous years, in conjunction with other plant programs/controls; in limiting
exposures to plant workers to safe levels (thousands of hours of operation with hundreds of
thousands of pounds of in-process UFg at pressures much greater than the pressures in the ACP).
The results have been minimal exposure to workers, even from a sizable release. In addition,
experience indicates that workers can readily recognize even incidental releases of UFs and take

- appropriate actions to evacuate the area of the release. “See and Flee” is credited with mitigative
values on a case-by-case basis, with appropriate consideration that the worker in the vicinity of
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the release has the ab111ty to evacuate due to the conditions likely to be present during the
postulated accident scenarios. In general for this analysis, the worker’s ability to recognize a
radiological or chemical upset condition and immediately evacuate the area was qualitatively
estimated to reduce the dose to the worker by a range of approximately two to three orders
(1/100 to 1/1,000) of magnitude. This value is subjective and may vary on a case-by-case basis
depending on the nature and rapidity of the event, worker awareness, available egress routes, and
the ability and time to take protective action (evacuation). In general, the ISA Team considered
that WCA protective actions were also worth approximately two orders of magnitude (1/100)

- consequence reduction, again subject to specific event conditions. For the Off-site Public, the

mitigative control of alert/notification and sheltering/evacuation was deemed by the ISA Team to
result in a conservative consequence reduction of only one order of magnitude (1/10), in that the
response of the public is considered to be less reliable than that of trained site workers. Refer to
Table F and the associated text in Appendix F of the ISA Summary for the values assigned to
each credited preventive and mitigative IROFS for each event cause and receptor.

Controls were fequired to be credited in all events for which the unmltlgated risk
exceeded 10 CFR 70.61 performance requirements. In addition, for certain events (including
events whose unmitigated risk did not exceed performance requirements), Initial Conditions may
have been credited inherently in the unprevented frequency and unmitigated consequences for
certain events, by initially limiting the frequency or consequences of the event. For example, for
the massive river flooding event, the location and elevation of the site well above the Maximum -
Probable Flood crest level was credited as an initial condition in establishing the unprevented

~frequency for the event in the “Highly Unlikely” frequency level. The team would look for and

capture these types of Initial Conditions as an inherent credited control (an IROFS) for that
event, regardless as to whether the ummtlgated nsk associated with the event exceeded
-Performance Requuements : :

3.1.2.3.24. 4 Control Selectnon Results

The credited controls identified for each event were grouped and consohdated and are_
presented in Table 7.2-1 of the ISA Summary, including controls credited as initial conditions.
Table 7.2-1 presents grouped controls under an appropriate Control Strategy heading, whether
the control constitutes a design feature, or an administrative control, -and the applicable event(s)
from the' HE Tables in Appendix C of the ISA’ Summary to which the control applies. A
description of each credited control (i.e., IROFS)-is also given in Chapter 7.0 of the ISA
Summary including the safety function and credited attributes of the control. IROFS are also -

~denoted by controls listed in bold type followed by IROFS numbers in the Preventive and |
Mitigative Controls column of the HE Tables in Appendix C of the ISA Summary. As

previously noted, the preventive and mitigative reduction values of these IROFS are presented in
Table F-1 of Appendix F of the ISA Summary for each event.
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3.1.2.324.5 Implementhtion of Controls

Procedural IROFS listed in Table 7.2-1 of the ISA Summary and IROFS which involve
operation of equipment to perform the safety function, also require associated training conducted
to familiarize Workers with the procedure and/or equipment. In addition, for each SSC credited
as an IROFS, periodic surveillances (inspections) and preventive maintenance should be
developed for the SSC during implementation, as validation of the operability of the SSC. Other
general programmatic controls such as facility configuration control and inventory control are
not specifically identified or credited as an IROFS for each event, although 1mplementatlon of
these controls is assumed to maintain the contmumg validity of the IROFS. ‘

3.1.2.3.2.5 Mitigated Risk Level

Once the prevented event frequency and mitigat'ed consequenCe levels are determined
from the crediting of IROFS, the events are risk-binned again in frequency-consequence space to
assess the mitigated risk relative to 10 CFR 70.61 performance requirements. Similar to the
unmitigated analysis, Tables A-7, A-8, and A-9 are also used as the risk binning matrices for the -
mitigated risk comparison for each receptor (WRA, WCA, and Off-site, respectlvely)
Following the crediting of IROFS, the mitigated risk for the event is expected to fall in a bin
demgnated “B,” indicating the Performance Requirements have been met. If the mitigated risk
bin remains within the “A” designation indicating the Performance Requirements are still
exceeded, then either additional analysis must be performed, or additional IROFS must be

“identified and credited. -While not preférred, in the event that no additional IRGFS are available-

~ or no more refinement is to be gained from any additional analysis that might confirm a reduced
risk when compared to that previously estimated in the unmitigated Hazard Evaluation, then the
 NRC may at their discretion, consider acceptance of a “Resxdual R1sk” ﬁom the event to
Workers or to the Public. v : _ . :

312326 Evaluatlon of Mitigative IROFS Failure

: A consideration in the 1dent1ﬁcat10n of mmgatlve IROFS is the possiblhty that these
controls could fail to perform their safety functions. Given this possibility, events for which.
mitigitive controls were credited were evaluated to examine the residual risk associated with the -
postulated failure upon demand of each mitigative IROFS.  The approach used in this evaluation
develops a series of sub-events designed to demonstrate that the risk of the event following
- failure of one or more of the credited mitigative controls is still within the 10 CFR 70.61
performance requirements. This evaluation is summarized in Appendix K of the ISA Summary.-

3-26



License Application for the American Centrifuge Plant o ~ Revision 10

~ The sub-events involve postulating the simultaneous occurrence of the primary event
AND the failure upon demand of one or more of the mltlgatlve IROFS. - The frequency of failure
‘upon demand of mitigative IROFS was developed in a manner similar to that for assigning
preventive values to IROFS described in Section 3.1.2.3.2.4.3.1. Each sub-event is then
evaluated in the same manner as that described in Sections 3.1.2.3.2.2, 3.1.2.3.2.3, and
3.1.2.3.2.4. In some cases, the likelihood of the combination of the primary event and the failyre
of mitigative IROFS fall in the nghly Unlikely frequency range. In these cases, no further
evaluation is necessary. In other cases in which the resultmg frequency of the primary event in
combination with the failure of a mitigative IROFS falls in either the Not Unlikely or the
Unlikely frequency range, the consequences of those “combination events” must be shown to be
sufficiently low such that the final risk still falls in the “B” risk bin.

3.1.3 Management MeaSufes ;

ACP IROFS are identified in the ISA Summary. Management measures are utilized to
maintain the IROFS so that they are available and reliable to perform their safety functions when
needed. ' Management measures are the principal mechanism by which the reliability and
availability of each IROFS is ensured. Management Measures are described in Chapter 11.0 of
this license application. Any IROFS deficiencies are addressed in accordance with the

.. Corrective Action Program.

. 3.2 Integrated Safely Analysis Summary © - . ¢

An ISA Summary for the ACP. (ReferenCé l) meet'ingf the requn'ements of 10 CFR
70.65(b) was prepared in accordance with the guidance contained in Chapter 3.0 of NUREG-

' °1520, Standard Review Plan for the Review of a License Application for a Fuel Cycle Facility
' and NUREG-1513, Integrated Safety Analysis Guidance Document. The ISA Summary is being
- submitted for review (separate from this hcense apphcatlon)

3,3 Items R'elied on For Safety Boundary'neﬁniﬁon'

 In order to ensure IROFS are avaﬂable and rehable, their boundaries must be clearly
established. The IROFS boundary determination process relies. upon the ISA to identify and
define the IROFS and their functions. The boundary determination process then uses the ISA
and ACP design documentation to establish and identify what structures, systems; components,
and actions are required to fulfill the IROFS functions. IROFS boundaries are defined using
CMP-3601-0001, “IROFS Boundary Determination Plan.” , ,

34 Seismic Specifications
Seismic speéiﬁcatiOns for the ACP désigri ‘are based on the risks avnd‘ potential

consequences from seismic events involving the primary facilities. This approach results in two
criteria being applied depending upon whether or not the normal operations therein involve
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hqmd UFs. Facilities where hqmd UF6 operatlons oceur are requlred to thhstand the forces
resulting from a 10,000-year return period seismic event.  All other facilities are required to
withstand the forces resulting from a 1,000-year return period seismic event because UFs
operations therein involve UFg in either gas or solid form. : o

The X-3346 Feed and Customer Services Building Customer Services Area is designed to
withstand a 10,000-year return period seismic event for the Piketon, Ohio area. This correlates
to a conservative assumption of 0.32 gravity Peak Ground Acceleration (PGA) (Reference 12).
The corresponding vertical earthquake ground motion is two-thlrds of the horizontal ground
motion or 0.21 gravity PGA. , O

The X-2232C Interconnecting Process Piping; X-3001 and X-3002 Process Buildings; X-
3012 Process Support Building; X-3346 Feed and Customer Services Building Feed Area; X-
3346A Feed and Product Shipping and Receiving Building; X-3356 Product and Tails
Withdrawal Building; X-7725 Recycle/Assembly Facility; X-7726 Centrifuge Training and Test
Facility; and X-7727H Interplant Transfer Corridor are designed to withstand a 1,000-year return
period seismic event for the Piketon, Ohio area. This correlates to a conservative assumptlon of
~ 0.15 gravity PGA (Reference 12). The correspondmg vertical earthquake ground motion is 0.1
gravity PGA. _ '

IROFS structures, systems, and components required to function in response to seismic
events are constructed and/or installed to withstand the forces stated above. Non-IROFS
" - structares, systems, and components are constructed and/or installed, as necessary, to ensure they.

cannot adversely affect IROFS structures, systems, and components. .
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7.1.1.2 Hot Work Permits

Hot work is controlled by procedure complying with NFPA 51B-2003 and applicable
Occupational Safety and Health Administration (OSHA) requirements per 10 CFR Part 1910.
The permit system ensures that cuttmg, welding, and other hot work conducted in plant areas not
normally used for such purposes will be conducted utilizing a permit system/process and
performed in a manner that is consistent with industry fire prevention practices. This includes
pre-job inspection, stationing a fire watch during the hot work as required, and post-_]ob fire
watch to prevent delayed ignition of any combustlbles

" Selected managers and supervrsors are tramed and authonzed to write hot work permits.
Personnel performmg fire watches receive additional training. The Fire Safety Manager, or

" designee, is notified by the line manager prior to the initial use of a hot work permit. The

permits are logged and a field surveillance of work is conducted during routine building
inspections and ‘when concerns or unusual circumstances exist.

7.1.2 Inspectlon, Testing, and Maintenance ,
Fire protection eqmpment is mspected and tested upon installation in accordance with

'NFPA 25-2004. Periodic inspection and testing of fire protection equipment are performed by or

overséen by trained personnel to help ensure that fire safety re1ated IROFS are available and
reliable. The testing and inspection of equipment is performed in accordance with procedures
that include test frequencies. as defined by the Fire Safety Manager The major elements of the
plant mspectron program are 1dent1ﬁed as follows '
= Flow test ‘spnnkler systems ’
" = Test manual fire alarms (pull stations)
e Test spﬁnklerwaterﬂow alarms

= Test supervisory alarm devrces mcludmg control valves, low air pressure Iow
‘ temperature, and loss of ¢ power : :

= Operate spnnkler system control valves
- = Test specral ﬁre alarm mchcators, such as heat and smoke detection systems

o Inspect ma_] or bmldmgs to evaluate housekeepmg, check fire emergency eqmpment,
and ex1t pathways . , , ,

 Inspect sprinkler ‘systems risers

Inspect portable fire extinguishers
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7.1.3 Emergency Response Organization Qualifications, Drills, and Training o

The ACP relies upon a qua]iﬁed provider to perform emergency response to fire and
other types of accident scenarios occurring at the ACP. Employees receive initial and biennial
fire safety training as ~part of General Employee Training (GET) on emergency preparedness.
This includes emergency reporting, building/facility: evacuation, and fire extinguisher
familiarization. GET is described in Section 11.3.1.1 of this license application. .

A qualified supplier provides fire department response to an emergency. This suppher is
‘staffed, trained, and equipped adequately to meet the needs of the ACP and the commitments
contained in this license application. The qualified provider will have adequate resources to
meet the needs of the ACP. This requires appropnately trained and qualified fire fighting
personnel, available 24-hours per day, as well as a minimum complement of equipment. There
will be a minimum of four qualified fire fighters and one supervisor available to respond per
shift. These four fire fighters cover entry and backup (two each). Equipment requirements
include one pumper truck with a minimum capacity of 1,000 gpm, one ambulance, and one
HAZMAT truck with radiological and rescue equipment. The time to apply water onto a fire
will not exceed 20 minutes, 90 percent of the time. This is assured through assessments

. performed in accordance with Section 11.5 of this license application that confirms that the level

of service is consistent with performance requirements specified in a letter of agreement.

= " Firefighter trammg is. equlvalent to the state certified ﬁreﬁghter tra1mng cumculum
" Emergency medial response personnel meet requirements for state certlﬁcatlon as emergency
medial technicians and are usually also ﬁreﬁghters R T

Quahﬁed instructors provxde a range of classroom and hands-on tralmng to mamtam
standards of performance for all response personnel. Training needs are reviewed annually and
the training program modified to meet identified needs. Training records are kept of the training
activities. Training is based on national standard emergency response methodology with plant-
specific training on issues unique to the plant. Specific training activities include firefighting,
‘hazardous material response, confined space rescue, emergency medical response, rad1010g1ca1

emergencies, and rescue. Drills are conducted as part of the plant emergency plan. '

7.1.4 Pre-Fire Planning

~ Pre-fire plans are developed as part of the building emergency packet for the followmg
buildings and areas; X-3001 Process Building; X-3002 Process Building; X-3012 Process
Support Building; X-3346 Feed and Customer Services Building; X-3346A Feed and Product
Shipping and Receiving Building; X-3356 Product and Tails Withdrawal Building; X-7725
Recycle/Assembly Facility; X-7726 Centrifuge Training and Test Facility; X-7727H Interplant
Transfer Corridor; and the Cylinder Storage Yards (X-74SG-2 ' X-745H, X-7746N, X-77468,
X-T746E, X-7746W, and X-77568).
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“ UFg is the primary hazardous material in the ACP and the ISA provides an evaluation of
accidents that involve the release of UFg, mcludmg both radiological and toxicological hazards.
The HF, which evolves from a UF; release, is considered as one of the toncologrcal hazards
from a UF; release and is also addressed in the ISA

7. 2.3 Building Surveys

The building surveys are conducted in accordance with written procedures ona periodic
basis, to ensure the buildings/facilities, systems, and operations continue to meet the codes and
standards to which they were built and operated, and do not violate any safety bases that were
established in the ISA for the credible accident scenarios. The burldmg surveys also ensure no
new credrble fire scenarios have been created.

7.3 BuildingIFacility Design

There are fire hazards related to the enrichment process. Fire hazards are typical
industrial hazards, including maintenance; incidental use of chemicals and flammable liquids,

 and energized electrical equrpment in the burldmgs Accident potentlals are drscussed in the

FHAs and ISA

The ACP bulldmgs/faclhtres are large and spread across the DOE reservatlon, which
minirmnizes the effects that a fire or explosion could have on adjacent buildings and operations. -

‘Ventilation supply and exhaust locations are considereéd with regard to contamination ‘potential '
~.and smoke control.- Floor surfaces are finished to support contarmnatron control ' :

. The pnmary ACP bulldmgs/facrhtres are X-3001 X-3002 X-3012, X-3346, X-3346A,
X-3356, X-7725, X-7726 buildings/facilities, and X-7727H corridor. The X-3001, X-3002,

‘X-3012 X-3346, X-3346A, X-3356, X-7725, X-7726 buildings/facilities, and X-7727H corridor

are constructed of heavy unprotected steel frame, concrete floors, insulated metal panel exterior
'walls, and a built up roofing material on a metal deck. ' Each building is considered a single fire
area with exception of the X-3346, X-7725, X-7726 buildings/facilities, and X-7727H corridor..
Sprinkler coverage is provided in each building/facility. 'The sprinkler and water systems are
described below. There are no water-exclusion areas in the ACP. Combustible loading is
typically low and the fire hazards are limited to normal industrial activities. Exceptions are
identified in the building survey report or by the building/facility manager. These include such
thmgs as electncal sw1tchgear and transformers, and mamtenance actrvmee -

Use of firewater and potential ﬁrewater accumulatron has been revrewed in each of the
buildings/facilities to- assure no unsafe accumulations can occur with regard to criticality,
equipment loss, or spontaneous combustion. Criticality concerns were identified in the X-3346

- Customer Service Area and X-3356 such that floors are required to have no diking or areas

where ponding can occur.

Firewater runoff to the environment is controlled by the presence of holdmg ponds that
can reduce or terminate releases as necessary to minimize environmental impact. There are no
credible accident scenarios that could result in a criticality event in the holding ponds.
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.~ As indicated previously, the X-3001, X-3002, X-3012, X-3346A, X-3356, X-745G-2,
- X-7746N, X-77468, X-7746E, X-7746W, and X-77568 dre each considered single fire areas, but
the X-7725 and X-7726 facilities, and X-7727H corridor are considered as a single fire area and
the X-3346 building is considered as two fire areas (Feed Area and Sampling and Transfer Area).
Fire areas are considered to be any location bounded by fire rated construction with a minimum
rating of two hours and equivalently fire rated doors, dampers, or penetration seals. Building and
area-separation is used as a method of limiting fire spread. The X-7725 facility and X-3001
building are, connected by the X-7727H corridor, of the same construction. Each are protected
by automatic sprinkler system, and have acceptable amounts of combustlbles

Review of the emergency egress paths for the existing bmldmgs/faclhtres is
- accomplished using NFPA 101-2003, Life Safety Code, as guidance. Some ‘buildings do not
comply with the travel distances due to their size. Exit arrangements are adequate because of the
low occupancy levels, low combustible loadmg, large number of exits, and fixed fire suppression
systems in the buildings.

Combustible storage in the buildings is considered as part of the hazard evaluation
described in Section 7.2 of this chapter. There are no significant quantities of flammable liquids -
used in the enrichment process; however, centrifuge component manufacturing may be
performed in the X-7725 and involve significant quantities of flammable liquids. - The use of _
these liquids is controlled in accordance with NFPA 30-2003 Flammable and Combustible

quuzds Code.

‘ Electrical systems are mstalled in accordance wrth NFPA 70-2005, Natzanal Electnc
Code.

: ACP bulldmg/faclhty desrgn elements mclude fire protectlon hghtmg and ﬁre batriers to -
ensure personne] safety in accordance with the appllcable NFPA 1dent1ﬁed in Table 7.1-1.

_ Security provisions to maintain control of classrﬁed matenal durmg ﬁre events are
‘ addressed in the Secunty Program for the Amencan Centnfuge Plant. '

" New bmldmgs/faclhtles are desrgned constructed, and operated to meet the codes and -
standards apphcable at the time of design development. -

The Cylinder Storage Yards (X-745G-2, X-745H, X-7746N X-7746S, X-7746E, X-
7746W, and X-77568) have fire hydrants equipped with monitor nozzles Workers are trained to’
initiate the nozzles should a fire occur within the yards .

Cylmder handling equrpment for handling 2.5-ton cylmders or larger are eqmpped w1th
fire suppresser systems for the engine compartments. _

7.3.1 Fire Suppression Systems

 Fire suppression for the X-3001, X-3002, X-3012, X-3346, X-3346A, X-3356, X-7725,
X-7726 buildings/facilities, and X-7727H corridor is provided by sprinkler systems. The
" systems are hydraulically designed to exceed the NFPA recommended sprinkler density for
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Ordinary Hazard Group 1 occupancies of 0.12 gallon per minute for 3,000 square feet. The
systems consist of sprinklers located at the cellmgs/roof level and in other areas where needed.
The sprinkler heads are supplied by piping fed from a riser connected to the firewater
distribution system. This des1gn is sufficient to ensure that credible fire related accident
scenarios can be controlled given the building designs, equipment layout, and anticipated
combustlble loadmgs

Existing suppression systems are maintained in accordance with the applicable codes and
standards enforced at the time of construction and installation. New suppression systems will
meet NFPA 13-2002, Standard for the Installation of Sprinkler Systems and NFPA 15-2001,

Standard for Water Spray Fixed Systems for Fire Protection. “When modifying existing
buildings/facilities, the safety benefit from applying current codes and standards will be
evaluated to determine if the change is justified. The evaluatlon and decision made will be
documented. .

732 Fire Alarms - |
' The spnnkler systems are connected to the Fire Alarm system. Th1s system meets the

fequn‘ements of NFPA 72-2002, National Fire Alarm Code. The system alarms include
sprinkler water flow alarms from the sprinkler systers and manual pull stations located in the-

X-3001, X-3002, X-3012, X-3346, X-3346A, X-3356, X-7725, X-7726 buildings/facilities, and
X-7727H corridor. Alarms are received in the X-1020 Emergency Operations Center and the X-

1007 Fire Station. Alarm announcement is not local, but a building evacuation system can be =~
' manually initiated from the X-IOZO Emergency Operatxons Center, from the X-3012 building, or .
locally i in some areas. ‘ o S

i

14 Process Fire Safety

The ACP has addressed process fire safety throngh the design of the buildings and

operations such that consideration is taken for fire hazards that may be present in order to protect

the workforce and public. Hazardous areas are identified to ensure the workforce is cognizant of

“hazardous material and operations. The ISA has been performed to identify the credible accident

scenarios and establish the necessary IROFS to ensure the health and safety of the world’orce and
pubhc \ . :

The ACP buxldmgs/facllmes are des1gned in accordance with the codes and standards as
identified in Section 7.1 above. The ACP hazardous areas are identified as part of the pre-fire

plans required in Section 7.1.4 above. The ACP ISA is discussed in Section 7.2.2 of this chapter

and Chapter 3.0 of this license application.
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_ The ISA determines the likelihood of occurrence for the explosion and fire scenarios and
resulting consequences associated with the release of UFs and its airbome release reaction
product, HF assuming the accident is unmitigated. The ISA identifies IROFS and related
management measures necessary to prevent the accident and/or mitigate the consequences in
accordance with the performance criteria in 10 CFR 70.61. The IROFS identified by the ISA to
prevent or mitigate explosion and fire related scenarios are grouped in the following three
categories.

= Combustible Material Control
*  Fire Suppression and Response
» Fire/Explosion Prevention-

UFg is the primary hazardous material in the ACP. In the presence of moist air, UFs
reacts to form HF gas and UO;F,. The ISA considers U for radiological and toxicological
hazards and HF for toxicological hazards. Other chemicals evaluated are activated alumina
pellets used in the alumina traps to filter UF gas, compressed gases (e.g., nitrogen, acetylene),
perﬂuorocarbon fluid used in the equipment brine heating/cooling system, other refrigerants used
" in the various process refrigeration systems, janitorial supplies, fire extinguishing agents, and
non-flammable oils used within the centrifuge upper and lower support assemblies. These other
chemlcals are not cons1dered tohavea 31gn1ﬁcant hazardous mteractlon capability. -

, If centrifuge component manufacturmg is performed w1tlnn the ACP, addltlonal matenals _

_ are required for the process that will present: fire safety and health concerns. These additional
materials include carbon fibers, resin systems (resins, hardeners, and modifiers), prepregs -
(ﬁbers/resm system) and for cleamng chemxcals such as acetone alcohols carbon dioxide,
ethanol, and Freon 134 : :

15 Flre Protection and Emergency Response

- The design and operatlon of the bulldmgs/famhtles are evaluated on a periodic basis to
-ensure fire hazards are controlled. Fire protection systems are present to further reduce the risk
of fires that could result in a release of hazardous material. Emergency response is provided to
. add defense-in-depth to the fire protection systems and respond to areas where fire protection
systems do not exist.

7.5.1 Fire Protection Engineering

Fire protection engineering support is available to evaluate fire hazards; review changes
to maintenance and process systems; and provide in-house consultation under the direction of the
Fire Safety Manager. They also perform the building surveys as described in Section 7.2.3 of
this chapter.
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