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.1.1.5.3 Centrifuge Fundamentals

Figure 1.1-12 shows a simplified schematic of a gas centrifuge machine. A centrrfuge
machine consists-of a large rotating cylinder and piping for the feeding of UF¢ gas, and the

- withdrawal of depleted and enriched UFs gas streams. The rotating cylinder, called the rotor, is
- contained within a stationary cylinder, called the casing, which maintains the rotor in a vacuum
- and provides physical containment of components in thé unlikely event of a major machine’
- failure. .Other-major components of a centrifuge include upper and lower suspension systems,

and a column

Flgure 1 1-12 deprcts a modem centnfuge "The outer casing is at a high vacuum to

..'mrmmrze the drag on the high-speed rotor. Feed enters the machine approximately mid-way -
- .down the column and mixes with the up flowing process gas layer -near the rotor wall.- The-

- .lighter component (enriched) stream flows upward where.a scoop, positioned near the rotor wall,
- - withdraws the ‘enriched stream:” The remaining portion of the gas stream flows down the wall;”

- . becoming the dépleted stream where a scoop, positioned near the rotor wall similarly w1thdraws

the depleted stream.

The separation capacity of a centrifuge is a function of the difference in the assay at the

. --top and bottom of the rotor. Radial separation (separatlon factor) is created by centrifugal force.

* Axial separation is.created by the net transport of Z3UFs to the top and Z3UFs to the bottom of

the centrifuge. : The separation factor of.the centnfuge separation unit (machine) is higher than~

~ that of the gaseous drﬁ’usron separatxon element (converter) Due to the hrgher separatlon factor';

.....

i gaseous diffusion cascade. -However, the productlon rate for a smgle centrifuge separation unif is -
- muchless than a gaseous diffusion separation unit.* Therefore, it is necessary to operate multlple B
" -centrifuge separatron units in parallel in order to achreve productlon levels. e

The high-vacuum and partlally armored casing sérves two key fiinctions: to minimize

.t -"_drag and confine the potential debris generated from a rotor failure while operating. The current
. ﬂmachme desrgn relies on a dlffusron pump on €éach machirie backed-up by a mechanical vacuum

* - pump fo ‘mairitain this high vacuum in the. casmg The primary function of the vacuum system is *
“to remove any,traces of gases that ¢ escape from the rotor through the column gap or atmosphenc i
" ,leaks ﬁom the casmg seals Leee R :

BREY AN .
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Centnfuge machmes are arranged in- parallel to make-up a stage The machmes in a stage_‘_f
“receive’ a. common .feed and- dlscharge ennched material ‘and depleted material into ‘common

‘headers Stages are-then arranged .in ‘series ‘to make-up a ‘cascade. - The mter-stage ﬂow.f_ .
.arrangement is -depicted schematically in Flgure 1.1-13 for a.typical cascadé.” Each stage is™

- .represented by a single machine, but the concept is that the enriched stream of the lower stage is

“set-to" closely miatch the assay.of the- external cascade feed and thé depleted stream of the  upper
. stage 'is ‘also ‘set-to ‘closely match that ‘assay." The lower stage "depletéd ‘stréaim header'is the ‘
. cascade talls header and the upper stage ennched stream header is the cascade product header .

RERYTA

..... . PR SN ,e - - ey 3 RPN TR e
L : H . . . . - P S .
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.. UF¢ from cylmders p]aced in- electronically heated: feed ovens. The feed: system: also”has .

1.1.5.4 Enrichment Process Theory )
235 ~
~ To produce enriched uranium at the desired 2°U assay, separation units are connected in

- series to form an enrichment cascade. Multlple cascades may be connected in parallel in order to

produce enough product material of a given assay to meet customer orders. -

1.1.5.5 Total Process Conﬂguratlon
Total process conﬁguration refers to how the enrichment process is carried out from the

time natural uranjum is received until finished product and process waste is shipped off-site. The-
process is divided into seven normal operations: - 1) receipt of UFg; 2) feeding of UF; into the

.. enrichment process; 3) actual enrichment process, where the UFs assay is increased to its desired.

enrichment; 4) material - withdrawal, where. enriched and depleted UFg is removed from the -
" enrichment process; 5) UFs sampling and transfer, where enriched UFs is sampled to ensure it. .-
meets customer specifications and the enriched UFg product material is transferred to customer -
cylinders; 6) loading of UFg cylinders for shipment to customers; and 7) waste handling ﬁom
waste generated from the entire process.

1.1. 5.5 1 Rccelvmg Operatlons

The X-3346A bulldmg is the usual receiving pomt for cylmders UF6 feed cylmders, :

. cylmders containing enriched product (such as Russian LEU.material),.customer . shlppmg

cylinders and overpacks, as well as, new and cleaned empty cylinders are received on-site via the ; -

. X-3346A. Full feed cyhnders (10- and 14-ton), customer cylinders (2.5-ton), and overpacks with: - \/)
customer cylmders are, off-loaded, weighed, paperwork checked,.and then. the cylinders:and. ’
' overpacks are transferred to. the ‘appropriate storage areas until needed (see-Figure 1.1-4 [located

in Appendix B] for functional depiction of cylinder movements/transfers) SR

1.1.5.5.2 Feed Operahons

. Feed operatlons are performed m the Feed Area of the X-3346 bu1ldmg The feed systemt
- is, de51gned to supply. UF5 to, the. ennchment process, located in the X-3001 and X-3002 buildings .
and:to _supply UFs for, blendmg operations, in the X-3356.building. : The feed.system sublimes..

equipment to increase the punty of the UF; fed to the enrichment process by removing non-UFg
- gases from the feed cylinder prior to feeding. UFg may, be fed from any,approved,UFg cylinder.
‘Once the UF6 has: been vaporized and: purified, .the UFs gas passes, through the feed system..
pressure, reducmg statlon before it is fed to the enrichment process ora blendmg operatlon via -
theX-2232Cp1p1ngl i et T T P _ ETERNTNE

v : RIS, Pl
Feed ovens are the pnmary components in the feed process Feed ovens are enclosures-,,;:
that restnct an'-leakage to prov1de efficient heating: of the, cylmders, but_are not designed as:;.
. pressure vessels The ovens heat the cyhnders utilizing electncally heated air and. are fitted,with ...
chillers. ~ UFs is sublimed from the solid phase into a vapor for enrichment in the process
buildings. The feed process has several stages. The feed is vaporized, monitored for “lights,”

purified, held, mixed, and pressure controlled before entermg the process buildings. “Lights” \)

refer to light gases (e.g., N2, Oy, HF, etc.) entrained in the feed material. There are two feed .
headers located in the Feed Area. The oven heating system is programmed to hold the air

1-16
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temperature constant at approximately 185° Fahrenheit (F).” Any solid UFg left in the feed
cylinder after the feed rate declines to a predetermined level is “heeled” to a freezer-sublimer in
the Burp System. “Heeling” is the process for removing residual UFg from a cylinder when it
can no longer be used to feed material into the cascade. The emptied feed cylinder is then
moved on to storage. Each feed oven is equipped with a UFg leak detector. A conductivity cell
is provided for UFg leak detection inside the oven.

1.1.55.3 Enrichment Operations

The enrichment process is contained in the X-3001 ‘and X-3002 bu11d1ngs Each process

bux]dmg contains multiple cascades to optimize operating costs and production flexibility. Each
cascade is capable of enriching UF¢ gas to the desired product assay. UFs feed material is
supplied from the X-3346 building to the process buildings via the X-2232C piping. In the
process buildings, feed is distributed to the feed control systems for each cascade. The feed flow
rates to each cascade are automatically controlled to ensure the desired feed is added to the
.cascade to support the production rate. -As the feed enters the cascade, it is mixed with material
--.already in the cascade and is separated into enriched and depleted material streams. This process
continues until the material exits the top of the.cascade as enriched product or the bottom of the
cascade as tails material. The proportion of feed that becomes enriched product is controlled by
‘the stage control valves, which are adjusted to ‘provide the desired product and tails assays.
Product and tails matenal are withdrawn from each cascade and sent to the X-3356 building.
The product is sublimed into cold: traps. The tails material is subhmed dlrectly into tails
cylmders The cascade is hrmtcd to a maximum assay of 10 wt. percent 2

The major components that support the enrichment operations are: centrifuge machines; *
centrifuge floor mount systems; service modules; inter-machine flow and control; X-2232C
- piping; and isolations valves. :

1.1.5.53.1 Centrifuge Machines

.- - The gas centrifuge machine is comprised of a number of subassemblies (see Figure 1.1-

" ..12): Casing; Rotor; Column; Upper Suspension Assembly (USA), Lower Suspensmn and Drive '
- Assembly (LSDA); and the Diffusion Pump. (not depicted in figure). -more extensive

.. description of each of these components can be found in the ISA Summary. -

" 1.1.553.2 Floor Mount
The machine mount system is the primary structural interface between the soil subgrade

'.of the process building floors and the centrifuge machines. The machine mount system is a hard- - -
torsion, hard-shear, and soﬁ-rockmg system. It consists of recessed steel floor modules encased

. :in a large isolated concrete foundation mat. A miount at the bottom of the floor module, known

as the fifth point, is de31gned to carry the full ‘vertical weight of the centrifuge machine. Four

specmlty designed anchor pins with elastomeric isolators are arranged in a Symmetrical pattern

- around the base of each machine at the operating floor level.  These pins attach the machine to

_ the encased steel frame and prov1de hard shear resistance in the event of honzontal ‘thrust or
torque ]ock—up, but allow vertical movement at the pin for the rockmg motion. :

. The centrifuge mount system is des1gned $o that each machine rmponds to its operatmg
~._env1ronment mdependently of other machmcs Thxs is accomphshed by havmg the masswe_

- 117
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concrete foundation mitigate the effects of torque and shear experienced during an operational
upset such as a rotor failure. The overturning forces experienced during an operational upset or
by external events such as an earthquake are attenuated by the machine mount’s soft rocking
suspension.

1.1.5.5.3.3 Service Module

The piping configuration used to connect the centrifuges in the UFs enrichment process is
. designed to minimize the likelihood of a major interruption of operations, provide isolation of
machines and minimize construction costs. A primary purpose of isolation is to prevent or limit
the transport of light gases to centrifuges that are operating satisfactorily. Light gases can be
introduced from leaks, miss-operation of the UFs feed system, and. centrifuges that are
encountering operational problems. Figure 1.1-14 (located in Appendix B) depicts the Service
-Module and its general layout and systems interfaces.

. Within the process building, utilities and process piping are routed to the centrifuge
machines via service modules that consist of a frame structure with pipe headers and valves;

control and instrument cabling; ventilation ductwork; and electrical distribution cables running
" the full length. Pipe headers for process gas, vacuum, and recycle are aluminum, while those for

- air, cooling water, and fire suppression are steel. Smaller branch pipes connect the headers to
- each of the centrifuge machines. The machine- isolation valves, machine power controls, and

machine instrumentation are also mounted on the service modules. Each service module services -

multiple centrifuge machines and the service modules are connected in series to support an
operating cascade.

1.1.5.5.3.4 Inter-Machine Flow and Control

The inter-machine flow and control system consists of process piping headers and valves

e for transporting the process gas to and from the centrifuges; feed control system for controlling

- - the-feed rate to the cascades .in each train; inventory control system for each stage, which

- maintains the proper backpressure on each stage; instrumentation and controls for header-
.. pressures and centrifuge machine status; and sampling taps to provide sampling capablhty to

g deterrmne product and tails assays and product contaminants.
1.1 554 Withdrawal Operations

: . -Product withdrawal occurs in the X-3356 building via desublimation into cold traps As
- many as three product-assays can be fed to the X-3356 building from the process buildings. UFj
can be fed to the X-3356 building from the. X-3346 building for use as blend material to meet
custorer specifications. Product material is first desublimed into cold. traps with the off: -gas
»'from the cold traps passing through. evacuation cold traps. and ventmg through an evacuation
" -system. - The cold traps are heated and the UFg'is dmblmed into source cylinders located in
cold-boxes. The:filled source cylinders are then moved to interim storage and subsequently.
moved to the X-3346 bulldmg sampling and transfer drea. Interim storage can be in the X-3346
' bulldmg or the X-7756S, X-7746E, X-7746N Cylinder Storage Yards‘

Talls withdrawal, also in the X-3356 bmldmg, is accomphshed through compressmn and:

+" direct desublimation ‘of UFg material into tails cylindets and does not involve UFg préssures .
" . above atmospheric pressure.. The tails' withdrawal de51gn mcorporates the capablhty for

- 1-18
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simultaneously withdrawing two uranium assays. The compression train consists of centrifugal
compressors arranged in series with coolers and with recycle capability. Tails withdrawal is
used for emergency inventory removal.

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 Opcrations

UF¢ sampling and transfer operations for UFg 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 cylmders is done to support Nuclear Material
Control and Accountability requirements. The area can also be used to blend UFs 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 UFs
material in the cylinders and the transfer operations. 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 UFg in the cylinders at the end of the operations.

. The autoclaves are pressure vessels and are designed to contain a UFg release. Electrically
heated hot air is the heating medium and cold air is used for cooling. '

The major components that comprise the samplmg and transfer operations are autoclaves,
- cold traps, and vents.

1.1.5.5.6 Shipping Operations

. The X-3346A building is also the shipping point for emptled cylmders leaving the ACP
..-as‘'well as UFs cylinders shipped to fulfill customer product orders (including Russian LEU), and -

" UFg cylinders containing feed or depleted material. Any approved UFs cylinder may be shipped

~from"this_facility. - See Figure 1.1-4 (located in Appendlx B) for a schematic of the Feed .
. Wxthdrawal and Product Operations.

F111ed customer product cylmders, emptled feed cylmders, and other UFs cylmders w111.

': oe prepared for shipment and shipped in accordance with U.S. Nuclear Regulatory Commission- - '

- (NRC) and DOT regulatory requxrements from the X-3346A.
1. 155 7 \Vaste Handlmg Operatxons

.-Depleted UFg tails material is con51dered a resource material with the ultnnate dlsposmon

.. ‘tobe determined and is not considered a waste. USEC intends to evaluate possible commercial

«uses for.depleted UFs. Depleted UF5 is stored in steel cylinders within cylinder storage yards
~until this material can be processed in accordance with the dlsposmon strategy established by .

~“.." USEC. Depending upon technological developments and the existence of facilities available '
- . .prior to the ACP shutdown, the depleted UFg may have commercial value and may be

' murl_cetable for further enrichment 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 regulations, 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/Sensitive Waste.

: Waste generating activities are evaluated for waste minimiz_ati'on opportunities to reduce
-.the volume and toxicity of waste generated to the degree determined to be economically
practicable. '

A further description of the transportation impacts 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
Centrifuge Plant. ‘
1.1.5.5.8 Liquid and Air Waste Discharge Points

.Wa'ste discharge points are categorized by either liquid (water) or air.

- For liquid, wastewater discharges are handled by different means depending upon the
- ongmatmg source: process, samtary, or storm water

No process wastewater is mtentmnally discharged: from 'the 11qu1d efﬂuent tanks.

. 'Aeeumulated water in these tanks are: sampled and managed according to analytlcal 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
dlscharges

Sax'ntary wastewater (e.g., showers, toilets, etc.) located within the area discharge to the
* plant sanitary sewer systém and ultimately to the X-6619 Sewage Treatment Plant. Treated

© ‘sanitary wastewaters-are discharged from X-6619 directly to the Scioto River v1a an underground

. pipeline via a permitted NPDES outfall.

Storm water runoﬁ' from the ACP area, along with ‘some once-through cooling water

' (samtary water), drain to a pair of holding ponds (X-2230N .West Holding Pond and X-2230M . -
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1.2 Institutional Information
USEC Inc. is the applicant for the ACP license.
1.2.1 Corporate Identity

USEC is a-global energy company and its subsidiary, the United States Enrichment
Corporation, is the world’s leading supplier of enriched uranium fuel for commercial nuclear
power plants. USEC, including its wholly owned 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, installation, operation,
maintenance, modiﬁcation and testing of the ACP in Piketon, Ohio.

: 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 principal officers of USEC are
listed below and are citizens of the United States.

John K. Welch, President and Chief Executive Officer
Lisa E. Gordon-Hagerty, Executive Vice President and Chief Operating Officer
Philip G. Sewell, Senior Vice President
. Robert Van Namen, Senior Vice President
. Ellen C. Wolf, Senior Vice President and Chief Financial Officer
- 'W. Lance Wright, Senior Vice President :
James F. McDonnell, Vice President, Chief Information and Security Officer -

The mailing address for the ACP is:

| USEC Inc.

- American Centrifuge Plant
"~ P.0O.Box 628
* Piketon, Ohio 45661

The NRC has-issued Certificates of Comphance to the Umted States Ennchment :
' Corporatxon, 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

: forelgn 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 thiat 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 i in ownership or control that would invalidate the NRC’s previous
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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.

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 subsidiary the United States Enrichment 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 with this license
application. '

1.2.1.2 Other Reservation Activities
. ' The United States Enrichment Corporation operates the GDP in accordance with a NRC
Certxﬁcate of Compliance issued pursuant to 10 CFR Part 76 requlrements These operatlons
. include:- .
» Maintaining the GDP.in Cold Standby status under a contract with the DOE;
. "Performing uranium deposit removal activities in the cescade facilities; and
= .Removing technetium-99 (**Tc). from potentially contammated uranium feed m
- accordance with the June 17, 2002 agréement between DOE and .the Umted States’
Enrichment Corporatlon .

. The United States Ennchment Corporatlon also’ possesses a license for radloacuve
matenal operations from the State of Ohio for the conduct of laboratory and associated support

activities. This licerise encompasses laboratory analyses, in-field analyses for radioactive"

* -material depos1ts health physics survey, and charactenzatlon act1v1t1es
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mishandling or equipment failure. Since that occurrence, cylinder handling
equipment has been redesigned and cylinder handling methods have been revised
to minimize the potential for breaches to occur. Another fact not considered in
the ISA is that holes with a dimension of less than one inch will self-seal such that
moderating material cannot infiltrate the breach. A third factor not considered in
the ISA is that enriched cylinder operations require constant use and monitoring’
of cylinders such that corrosion: breaches in enriched cylinders are highly
unlikely. Allowing for this additional reduction in frequency, the probability for a
criticality event becomes incredible, therefore CAAS coverage is not necessary.

The increased vehicular and pedestrian traffic in support of CAAS maintenance
and calibration requirements would cause a subsequent increased likelihood for
impact events involving cylinders and there would be an increased safety risk for-
workers' from radiation exposure- due to the ongoing CAAS maintenance and
calibration requirements. To meet the CAAS coverage requirements in ANSI 8.3
and the operating requirements for the ACP, enriched cylinder storage yards

** would require 2 minimum of 60 clusters. Clusters would need to be at a height of

approximately 40 feet, which would require maintenance equipment and

- pedestrian traffic to perform testing and preventative maintenance tasks to ensure

their reliability and operability. This equipment and traffic would increase the
likelihood for fire and impact events in the cylinder storage yards such that
workers would be at a higher risk for injury and exposure relative to the minimal
mitigative value produced by the presence of CAAS.

The ACP may operate storage areas that include more than 700 grams 25y, but
are limited to an areal density of 50 grams 2°U per square meter or a
concentration of 5 grams 2°U in any 10 liter volume. When established through
an approved Nuclear Criticality Safety Evaluation that either the areal density

" limit or the concentration limit is met for all normal ‘and credible abnormal.

conditions, USEC is not reqmred to maintain a criticality accident alarm system

- -for those areas. This exemptlon is consistent with the language in 10 CFR 70.24

that refers to 700 grams of contained SU [emphasis added]). Typical storage

. ‘containers are 55 gallon drums or B-25 boxes. Neither of. those containers can

contain more than 700 grams 23‘SU at the areal density or concentrauon limit hsted

. above.

ANSI/ANS 8.3-1997, Crmcaltty Acczdent Alarm System, Sectxon 4.2.1 does not
require areas with less than 50 grams 2517 per square meter to have a criticality

- accident alarm system.” 10 CFR 71.53(3) Packaging and Transport of
' . Radioactive Material exempts fissile materials containing less than 5 grams

P5U
in any 10 liter-volume from compliance with the transportation regulations. In

- both the ANS/ANSI standard and the transportation regulations, the limit was :
- 'selected because it is not possible to have a criticality accident involving fissile
.material at these low limits. Because it is not possible to have a “criticality

accident at the limits listed above, criticality accident alarm’ systems are-not

. necessary.for areas that comply with those limits.
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The following Special Authorization has been identified in this license application:

= Surface Contamination Release Levels for Unrestricted Use — Items may be released
for unrestricted use if the surface contamination is less than the levels listed in Table
4.6-1.

1.2.6 Security of Classified Information

USEC is required by 10 CFR 70.22(m) to submit, as part of its application for a license
for the ACP, a plan describing the plant’s proposed security procedures and controls, as set forth .
. in 10 CFR Part 95, for the protection of classified matter. USEC satisfies the 10 CFR 70.22(m)
requirements by submittal of the Security Plan for the Protection of Classified Matter as Chapter
2 of the Security Program for the American Centrifuge Plant. The Security Program is being
submitted for NRC review along with this license application. In accordance with 10 CFR Part
95.15(b), USEC will submit, at least 60 days.prior to operatxon of the ACP, an application for the
transfer of Facility Clearance from DOE to the NRC.
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up in uninstalled equipment and
facilities from previous operations and
in equipment received from other
facilities; (2) laboratory chemicals; (3)
analysis of samples®; or (4) instrument
calibration and check sources.

rl

! - 2 ] , QC ts AR b bt R SLAE A R e T
Soume Matenal T 92 Sohd, hquxd, and UFG, UF;, UOng, 215 000 Metnc Tons  Uranium (including normal depleted,
gas oxides, metal and Uranium (MTU)* and reprocessed), daughter products,
o other compounds process contaminants, and wastes
Laboratory chemicals
Analysis of samples®
Instrument calibration and check
sources
B.  Source Material 90 Solid and liquid Soluble and insoluble 10 curik (Ci) Laboratory chemicals, instrument
N . chemicals, metal : calibration sources, plated metallic
sources, instrument check sources
"Analysis of samples®
C. -Special Nuclear 92 Solid, liquid, and - UFs, UFs, UO,F,, 4,000 MTU Uranium (including reprocessed)
Matcnal, bedf gas” ' oxides, metal and : : enriched in 1sotope 235 up to 10 percent
7 other compounds by weight, uranium daughter products
and process contaminants and wastes, to
include: (1) laboratory chemicals, (2)
analysis of samples®, (3) instrument
calibration and check sources, or (4) '
material that may be held up in facilities
- and equipment from previous operations
92 Solid, liquid, and UFg, UF,, UO4Fs, 10,000 grams (g) 2*U*  Uranium enriched to isotope 235 from
) gas. oxides, metal and ’ 10 percent up to 20 percent by weight,
other compounds to include: (1) material that may be held
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ulated Matermls and Substanccs

Table 1.2-1 Possessmn Lumts_for NRC Re

92 Solid, liquid, and UF, UF,, UOsF,, 1,000 g =°U* Uranium enriched in isotope 235 to 20
gas : oxides, metal, and percent and up to 98 percent by weight,
other compounds _ to include: (1) material that may be

held up in uninstalled equipment and
facilities from previous operations and
in equipment received from other
facilities, (2) laboratory chemicals, (3)
analysis of samples®, or (4) instrument

".-/ calibration and check sources.
Special Nuclear 94 Sealed Source 5Ci Instrument calibration sources, NDA
Material : ' '
Unsealed source 0.5Ci Laboratory chemicals
Analysis of samples®
94 Any Any That resulting from the  Process contaminants and wastes,
' feed of reprocessed or  material held in equipment from
Former Soviet Union previous operations
(FSU)® uranium
‘D.  By-Product . 1-89,91° . Sealed source’ : -1 Ci with no single Calibration, Instrument internal source
Material : isotope to exceed 100 :
3 millicuries (mCi), Instrument calibration and check
except as noted below  sources
Unsealed source 1 Ciwithnosingle- . Laboratory chemicals
: : isotope to exceed 100 Analysis of samples®
mCi, except as noted
below
27 Co-57 - Sealed Source - 1Ci Calibration, internal

Instrument standard, NDA

L(— , .. " | 1-58'\(-." l B - ) . ,. \(v




.

Revision.9 ( —

Licehs( ,.{c‘at_x'ori Sfor the American Cehmﬁée Plant =

Table 1 2-1 Possession L1m1ts for NRC Regulated Materials and Substances

; 7}3’""“"";%555} "‘W"‘!.Pf,ﬁ Y A \5%"’“‘"

28 Ni-63

38 Sr-50

| 43Te99

 55Cs-137

70 Yb-169
81 T1-207
88 Ra-226

93, 96,97,
- 99, 100

Sealed Source
Unsealed Source

Sealed Source

* Sealed Source
‘Sealed Source
*“Unsealed Source-
Any
" Sealed Source
" Unsealed Source .

Sealed Source

‘Sealed Source

_Sealgd Source

Sealed source

Unsealed source

e e
10Ci Calibration, NDA, Process sources
0.5Ci Laboratory chemicals
Analysis of samples®
10 Ci Process sources, internal instrument
Standards
0.5Ci Calibration
10Ci Calibration
5Ci Laboratory chemicals,
Analysis of samples®
That resulting fromthe  Process contamination an& wastes,
feed of rcprocessed or  material held in equipment from
FSU° uramum previous operations
500 Ci Caliﬁrﬁtion, NDA Process sources
"0.5Ci Laboratory chemicals
. Analysis of samples®
5.0Ci - Calibration, NDA
1.0Ci Calibration
1Ci Calibration
0.5Ci Calibration
1.0Ci - Laboratory Chemxcals
Analysis of samples?
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Table 1.2-1 Poss ssion leits for NRC Regulated Matermls and Subs tances
93, 95 100 Any Any ‘ That resultmg from Proccss contammams and wastes,
: reprocessed or FSU material held in equipment from
uranium® previous operations
95 Sealed source Oxides, metals | 15 Ci Calibration, process source
' Unsealed source Oxides, metals, - ’ 0.5Ci Analysis of samples®
' ' Solutions . Laboratory chemicals
98 Sealed source Oxides, metals 10Ci Calibration, NDA
* Unsealed source Oxides, metals, . . 0.5Ci Analysis of samples®
Solutions Laboratory chemicals

a.  MTU -Metric Tons Uranium
.b.  See 10 CFR Part 70 definitions: Special nuclear material means: (1) Plutonium, uranium 233, uranium cariched in the isotope 233 or in the isotope 235, and any other material which the Commission,
pursuant to the provisions of Section 51 of the act, determines to be special nuclear material, but does not include source material; or (2) any material artificially enriched in any of the foregoing, but does
not include source material,

c. FSU matenal meets the ASTM Standard C996, Standard Specification for Uranium chaﬂuondc Enriched to Less Than 5 percent B3, UF for enrichment meets the ASTM Standard C787, Standard
Specification for Uranium chaﬂuonde for Enrichment.

d.  Reprocessed uranium includes the feed and processing of Paducah Product and any. uranium stockpile UFs transferred from DOE to USEC for enrichment.

¢ “Analysis of samples” includes the activities required to obtain samples for analysis whether on-site or off-site, and the potential subsequeat retum of this material for disposition (waste, utilization).
Uranium to be fed to the erichment plaﬁt will meet the requirements of ASTM Standard €996, “Standard Specxﬁcanon for Uranium Hexafluoride Enriched to Less Than 5% **U” or ASTM Standard
€787, “Standard Specification for Uranium Hexafluoride for Enrichment” for reprocessed UF‘_ All other uranium that does not meet the requirements of ASTM €996 or C787 for reprocessed UFg may be
acccpted for storage and subsequent dispositioning but will not be mtmduced to the earichment pxocm, with the exception of small amouats (¢.g., S0 pounds UF) associated with sampling, sub-sampling,
and analyses requued to wtabhsh receiver’s values. .

g  These possession limits do not include DOE material held upin mstalled ‘equipment not lmsed.

FSU- Foxmcr Sovxct Union
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1.4 Application Codes, Standards, and Regulatory Guidance

The ACP utilizes a number of the facilities that were originally constructed to support the
GCEP and the GDP. The buildings/facilities were designed and constructed according to DOE
requirements and/or nationally accepted codes and standards applicable at the time. Many of
those codes and standards were earlier versions of current codes and standards that are utilized
today for new construction. The codes and standards of record will be verified and documented
during the ACP design verification process discussed in Section 11.1.6 of this license
application. Any deviations from the codes and standards of record will be evaluated and
documented in accordance with the Configuration Management Program as described in Section
11.1 of this license application. New buildings/facilities will meet the codes and standards
applicable at the time the facility is designed-and constructed as stated in plant design criteria.
Modifications to existing buildings and/or facilities will be evaluated to determine if there-is a
. safety benefit from applying current codes and standards and justification will be documented if
current codes and standards are not applied.

The following sub-sections list the various industry codes, standards, and regulatory
guldance documents that have been referenced in this license application. The extent to which
USEC satisfies each code, standard, and guidance document is identified individually in the sub-
sections.

_ To establish definitive guidance for the design of the American Centrifuge Plant, USEC
proposes that the license be conditioned as follows:

USEC will obtain prior NRC review and approval before deleting or modifying
the commitment to any code or standard contained in Section 1.4 of the License
Application.

. 141 Amencan Natlonal Standards Institute/American Nuclear Society

= ANSIVANS 3. 2-1994 Admtmstratlve Controls and Quality Assurance for the
- 'Operational Phase of Nuclear Power Plants :

o USEC nutilizes the. prov151ons contained in Appendix A.6, paragraph (a) of this
standard.

C For the reference to this’ standnrd see Section 11;4.2’.1 of this license appliéation.

n ANSI/ANS 8.1-1998, Nuclear - Cntzcalzty Safety in Operatwns with Fissionable
Materials Outside Reactor

USEC satisfies the guidance of this standard with the following
exceptions/clarification:

Section 4.1.6 - Operations are reviewed annually; however personnel in the

operatlng group who are knowledgeable of the NCES requlrements for their -
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were manufactured to specific requirements for each CVP. ANSI N14.1-2001
Addendum 1 allows an alternate cylinder valve protector design. Cylinders in
use at the GDP’s and subsequently transferred to the ACP may meet the CVP
design allowed by ANSI N14.1-1990 or either of the CVP designs allowed by
ANSIN14.1-2001. Alternately, the CVPs for any of these cylinders in use at the
GDP’s may be steel, similar in design to those specified in ANSI N14.1-1990
and 2001, and meets the intent of this standard. Set screws that are employed in
these CVPs are also steel and were manufactured in accordance with the ANSI
N14.1-1990 or 2001 designs, a derivative of this design, or a grade 5 bolt.
Cylinders with these type of CVPs may be subsequently transferred to the ACP.

D. Cylinder Plugs: Use of steel or -aluminum-bronze plugs in UF¢ cylinders is
acceptable at the United States Enrichment Corporation GDP’s for the following
operations: heating, feeding, sampling, filling, transferring between cylinders,
.and onsite transport and storage. Therefore, these cylinders with these types of

. plugs may be subsequently transferred to the ACP.

E. 48HX Cylinders: None of the model 48HX cylinders in use by the United States
Enrichment Corporation GDP’s were manufactured to ANSI N14.1-2001
standard and this model of cylinder is no longer in productlon However, the
2001 edition of this standard mistakenly lists the minimum volume for this
cylinder as 139 ft3 and the maximum fill limit at 26,840 pounds. Previous
editions of the standard list the minimum volume for this cylinder type as 140 ft3

- and the maximum fill weight as 27,030 pounds. Model 48HX cylinders in use at
the GDP’s comply with the volume requirements and fill limits listed in the
1990/1995 editions of ANSI N14.1 standard and may be subsequently transferred
to the ACP.

‘For the reference to this standard, see the Sections 2.2.3.5.1, 2.2. 4. 5 2.2.5.5.1,.
22,105, and 2.2.12.5 of the ISA Summary for the ACP. '

Jao 7143 :American National Standards I'nstituté/American Society of Meclfanical En‘ginee'rs :

.% ANSI/ASME NQA-1- 1994 Qualzty Assurance Requzrements for Nuclear Faczhty '
Apphcattons

- USEC satisfies the provrsrons of thrs standard as stated below w1th clanﬁcatlon
- stated in the QAPD: : -

A. USEC satisfies the deﬁmtrons, as stated in the Introductlon of Part I of ASME -
-NQA-1-1994. ,

_*B. Indoctrination” and txmmng satisfies the prowsrons of Supplement 254,

“Supplementary Requrrements for Personnel Indoctrination and Training” of Part
-1 of ASME NQA-1-1994,
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C. Quality Control personnel performing inspection and testing satisfies the
provisions of Supplement 2S-1, “Supplementary Requirements for the
Qualification of Inspection and Test Personnel” of Part 1 of ASME NQA-1-1994.

D. QA audit personnel satisfy the provisions of Supplement 2S-3, “Supplementary
Requirements for the Qualification of Quality Assurance Program Audit
Personnel” of Part 1 of ASME NQA-1-1994.

E. Design-outputs that consist of computer programs are developed, validated, and
managed in" accordance with ASME NQA-1-1994 Part II, Subpart 2.7, Basic
Requirement 11.

"F. Methods of design verification satisfy the provisions of Supplement 3S-1 of
- ASME NQA-1-1994.

G. Computer Program Testing is performed in accordance with ASME NQA-1-1994,
Basic Requirement 11, “Test Control,” and Supplement 11S-2, “Supplementary
~ Requirements for Computer Program Testing.”

H. Lifetime records are defined -in accordance with ASME NQA-1-1994,
Supplement 17S-1, “Supplementary Requirements for Quahty Assurance
Records,” Section 2. 7.1

- . 1. Hard copy or microfilm storage facilities satisfies the guidance of ASME NQA-1-
" 1994, Supplement 178-1; “Supplementary Requirements for Quahty Assurance
Records,” Section 4.4.

For the references to this standard, see Section 11.5.1 of this hcense application and
- Sections 2.0, 3.0, and 11.0 of the QAPD for the ACP.

144 Amencan Society of Mechamcal Engmeers
" ASME Boiler and Pressure Veesel Code Sectlon VIII, Pressure Vessels 2004

- Autoclaves providing containment to. minimize the potent1a1 for release of licensed

material are designed, constructed, and installed in accordance with this standard.

For- the references to- thxs standard see Sectlons 3.6.4.1 and 7.3. 4 16 of the ISA
Summary

.= ASME B31.3, Process Piping, 2004

* - Piping .pro,viding containment to minimize the potential for release of licensed
" - material is designed‘ constructed and installed in accordance With this standard.

For the references to this standard see Sectlons 3623 3.6.2.4.1, 3625 and
.‘734 13 oftheISASummary
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ASME N509-1989, Nuclear Power Plant Air-Cleaning Units and Components
New and existing fixed HEPA filter systems needed to ensure compliance with

release limits or to control worker radiation exposure satisfy the provisions 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 requirementé for air heaters

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

Appendix A - Do not sample 'adsorbents
Appendix B - Do not use allowable leakage guidance
- Appendix C — This appendix is used as guidance only

Appendix D - The mamfold quahﬁca’uon program uses this appendlx as guldance
only

'For the reference to this standard, see Sectlon 4.6.1 of this license application.

ASME N510-1989, Testing of- Nuclear Air-Treatment Systems

New and existing fixed HEPA filter systems that satisfy the requirements of ASME

N509 and are needed to ensure comphance with release limits or.to control worker
radiation exposure satisfy the .provisions of this standard with the following

_exceptions/clarifications:

Section 6.0 - Only satisfy this section for new, seal-welded duct systems or for
“connections to a system where this section has been previously applied

'Seqtion 7.0 - Do not use guidad.cq for monitoring frame pressure leak tests

: Eméhng fixed HEPA filter systems that do not satisfy the requdements of ASME
N509 are tested using the requirements of this standard or another industry

- accepted standard as gmdance only :

For the reference to this standard see Sectlon 4 6.1 of thlS license application.

1 4 5 Natxonal Fire Protectxon Assoclatlon

NFPA 10-2002,. Standard .for; Porjtabla Fire Extinguish ers
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USEC satisfies the provisions of this standard with the following N
exceptions/clarification: g

The provisions of this standard were used as guidance in determining the size,

selection, 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 Authority Having Jurisdiction (AHJ). ' S

For references to this 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 this standard with the following
exceptions/clarification:

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 modifications to the famhty except as documented
and justified by the AHJ.

O
For the reference to this standagd, see Section 7.3.1 of this license application. )
.. NFPA 15-2001, Standard for Water Spray Fixed Systems for Fire Protection

USEC will satisfy the provisions of this standard for modifications 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 applicafidn.

» NFPA 25-2004, Standard for Inspectxon, Testmg, and Mamtenance of Water-Based
* Protection

USEC will satisfy the prowsxons of this standard except as documented and justified
"by the AHJ.

For the reference to this standard, see Sectlon 7.1.2 of this license application.
= NFPA 30-2003, F. Iammable and Combustzble Liquids Code

USEC satisfies the requlrements of 'this standard - with the_ following
exceptlons/clanﬁcatlon ' '
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Above ground storage tanks were installed using the provisions of this standard
for guidance only. USEC will satisfy the provisions of this standard for
modifications to the facility except as documented and justified by the AHJ.

For references to this standard, see Section 7.3 of this license application.

NFPA 51B-2003, Standard for Fire Prevention During Welding, Cutting, and Other
Hotwork

USEC uses the provisions of this standard as guidance for the review of hot work
permitting.

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

NFPA 70-2005, National Electrical Code

This NFPA standard was used as guidance for the mstal]atmn of the electnca]
systems.

For the reference to this standard, see Section 7.3 of this ]icense- appiication.
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 application.

NFPA 75-2003, Standard for the Protection of Electromc Computer/Data Processing
Equment

. ,' Thls NFPA standard was used as guldance for the protectxon of the .computer systems

. -For the reference to thlS standaxd see Section 7.0, Table 71 1 of thxs hcense

_ application.

NFPA 80-1999, Standard for Fzre Doors and Fire W‘ndows

-USEC will satisfy the prov151ons of this standard except as documented and Justlﬁed

~ bythe AHJ.

- . For the referenee to tIns standard see Sectlon 7 0 Table 71 1 of this hcense

apphcatxon
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NFPA 101-2003, Life Safety Code

USEC uses the provisions of this standard as guidance for the review of emergency
egress paths.

For the reference to this standard, see Section 7.3 of this license application.
NFPA 220-1999, Standard on Types of Building Construction

.USEC uses the provisions of this standard as guidance for the review of building
construction.

For the reference to this standard, see Section 7.0 Table 7.1-1 of this license
application.

- NFPA 232-2000, Standard for the Protection of Records

USEC satisfies the provisions of this standard with the following
exceptions/clarification:

As described in Section 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 exceptlons 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 apphcatron

NFPA 241-2000, Standard Safeguarding Construction, Alteration, and Demolition

Operations

- USEC uses the provisions-of thxs standard as guidance for the review of construction ~

actlvmes

.For the reference to this stzmdard see Section 7 1.1 of this llcense appllcatxon

- “NFPA 801-2003, Standard for Fire Protectlon Jor Facilities Handlmg Radtoactzve.

Material

: USEC will utilize this standard for.any ﬁJture modxﬁcatlons to the fire protectlon

" program as stated in Section 7.1.1 of tlus license application.

*. For the reference to this standard, see Section 7.1.1 of this license application.
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1.4.6 Nuclear Regulatory Commission Guidance

Regulatory Guide 1.59, Revision 2, Design Basis Floods for Nuclear Power Plants

USEC satisfies the provisions of this Regulatory Guide (RG) to the extent applicable
to a Part 70 licensee.

_For references to this standard, see Sections 1.3.4.3 and 1.3.4.3.2 of this license

application.

Regulatory Guide 3.67, Revision 0, Standard Format and Content for Emergency
Plans for Fuel Cycle and Materials Facilities

USEC utilized the provisions of this RG as guxdanee for DOE reservation Emergency
Plan.

For references to this RG, see Sections 8.1 and 8.2 of this license application.

Regulatory Guide 3.71, Revision O,A -Nuclear C;riticality Safety Standards Jor Fuels
and Material Facilities

. This RG endorses ANSI/ANS-8 standards USEC commits to ANSI/ANS-8.1- 1983

ANSI/ANS-8.19-1996, and ANSI/ANS-8.20- 1991 as described above. -

For the reference to this RG, see Sectlon 5.5 of this license application.

'Regulatory Guide 8.13, Rewsmn 2, Instructzons Concemmg Prenatal Radiation

Exposure
USEC satisfies the provisions of this RG -

. For the reference to this RG see Sechon 4 1 1 of thls llcense application.

Regulatory Guide 1.109, Rewsxon 1 CaIculatzon of Annual Doses to Man from

. Routine Releases of Reactor Ejﬂuents for the Purpose of. Evaluatmg Complzance with

10 CFR 50, Appendix I -

. USEC sat'iSﬁee the provi'sions of this RG to the extent appiicable to Part 70 licensee

For references to. t}ns RG see Sectlons 922 1 2 and 92222 of thxs hcense
application.

R B PR



1uy

- License Application for the American Centrifuge Plant Revision 9

NUREG-1065, Acceptable Standard Format and Content for the Fundamental
Nuclear Material Control Plan Required for Low Enriched Uranium Facilities

This NUREG was used for general reference purposes in structuring the FNMCP for
the ACP. ‘

For references to this NUREG, see Section 15.0 of the FNMCP for the ACP.
NUREG-1513, Integrated Safety Analysis Guidance Document

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

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 Application for 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.

For references to this NUREG, see Sections 1.0, 1.4, 3.2, 5.5, 6.4, 7.6, 8.2, 9.2.3, 9.4,
10.11, and 11.9 of this license application. '

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 references to this NUREG, see Section 6.14 of this license application.

NUREG-1748, -Environmental Revzew Guzdance jbr Lxcensmg Actions Associated :

with NMSS Programs

This NUREG was used as a general reference and g\ndance document during the

. development of the license appllcatlon

For the references to this NUREG, see the Enwronmental Report forthe ACP.

NUREG-1757 Consolxdated NMSS Decommzss:onmg Gutdance, Volumes 1, 2, and -

3, Final Report, September 2003

ThJS NUREG was used as a general reference and' gnidance document during the
development of the decommissioning section of the license appllcahon :
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For the references to this NUREG, see Section 10.10.1 of this license application.

» NUREG/BR-0006, Instructions for-Completing Nuclear Material Transfer Reports
This NUREG describes the requirements for reporting nuclear material transactions to
the national database. 10 CFR 74.15 requires that instructions in this NUREG be
followed.

~ USEC satisfies the provision of this NUREG.

For the reference to completion of Nuclear Material Transactlon Reports, see Section
10 of the FNMCP for the ACP.

. ANUREG/BR-OOO7, Instructions for the Preparation and Distribution of Material
Status Reports

This NUREG describes the requirements for submitting matenal status reports to the
national database. 10 CFR 74.13 requires that instructions in this NUREG be
followed.

USEC satisfies the provisions of this- NUREG to the extent pos31ble for uranium
enrichment facilities.

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

= NUREG/BR-0096; Instruction and Guzdance Jor Completing Physical Inventory
Summary Reports, NRC Form 327

~. This NUREG provides line-by-line instructions for preparing NRC Form 327, Specml
. Nuclear Material and Source Matetial Physwal Inventory Summary Reports '

- . USEC satisfies the prowswns of thls NUREG
'-.For the reference to this NUREG see Sectlon 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 Tandom and
. systematic error variances associated with nuclear material measurement methods.

. -For the reference to this NUREG, see Section 9.1.1 of the FNMCEP for the _ACP..
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NUREG/CR-5734, Standard Format and Content for the Fundamental Nuclear
Material Control Plan Required for Low Enriched Uranium Enrichment Facilities

This NUREG is used to establish the Detection Quantity for evaluation of nuclear
material inventory differences. :

For the reference to this NUREG, see Section 9.4 of the FNMCP for the ACP.
NUREG/CR-6410, Nuclear Fuel Cycle Facility Accident Analysis Handbook

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

For the reference to this NUREG, see Section 3.3 of the ISA Summary for the ACP.
NRC Informatlon Notice No. 88-100: Memorandum of Understanding between NRC
and OSHA Relating to NRC-Licensed 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.

1.4.7 Institute of Electrical and Electronics Engineers

Several of the Institute of Electrical and Electronics Engineers (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,

SR . - 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 .

e -accordance with the requirements. of the “Conﬁguratlon Management Program™ included- in
Chapter 11. 0 of this license apphcatlon o

ANSI/IEEE 336-1985, ANSI/IEEE Standard Installation, Inspection, and Testing

‘Requirements for Power, Instrumentatzon, and Control Equipment at Nuclear.

Facxlmes

USEC commiits to periodic mspectlons and testmg of items relied on for safety will be
in accordance with Clause 7. :

for the ACP.

| For the reference to this standard see Sections 2.6.4 and 2.6. 8 of the ISA Suxmnary
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IEEE 338-1987 Standard Criteria for the Periodic Surveillance Testing of Nuclear
Power Generating Station Safety Systems

USEC commits to utilizing IEEE 338 Sections 1 (Scope), 2 (Definitions), 4 (Basis),
and 5 (Design Requirements); and portlons of Sections 3 (References) and 6 (Testing
Program Requirements).

USEC takes exception to portions of the contents of IEEE 338 Sections 3 and 6 and
Annex A for the following reasons:

Sect-ion 3 The ACP operations procedures will govern plant operations in lieu
of ANSI/ANS 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 IEEE 603.

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

of ANSI/ANS 3.2-1982.

- ‘Note - Annex A provides only “informative” references.

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

for the ACP.

- IEEE 7-4.3.2-1993, Standard Criteria for Digital 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 Reqmrements)

USEC takes exceptlon to IEEE 7-4 3.2 Clauses 2 (References), 4 (Safety System |

- Design Ba51s), 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

JIEEE standards and USEC’s ISA. “Annexes A through H provide only “informative”
- .details and references. USEC also-takes exceptlon to the contents of IEEE 7432

Clause 5 for the followrng reasons:

.Section35.3 PR . '
-and 5.3.1.. . "USEC commits to ASME NQA-1-1994 Part II, Subpart 2.7, Basic

Reqmrement 11 as deﬁned in Sectlon 1 4 3 of this hcense application.

o : Sectxon 5 3 2 USEC does not mtend to qualey exrstmg commerclal computers

" . Seition5.15 Rehablhty analysrs methods and calculatrons are as specified in the

ISA for the ACP.
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For the reference to this standard see Section 2.6.4 of the ISA Summary for the ACP.

IEEE 308-2001, Standard Criteria for Class 1E Power Systems for Nuclear Power
Generating Stations

USEC commits to utilizing IEEE 308 Section 3 (Definitions) and portions of
Sections 1 (Overview), 4 (Principle Design Criteria), 5 (Supplemental Design
Criteria), 6 (Surveillance and Test Requirements), and 8 (Documentation). °

USEC takes exception to IEEE 308 Sections 2 (References), and portions of Sections
1 (Overview), 4 (Principle Design Criteria), 5 (Supplemental Design Criteria), 6
(Surveillance and Test Requxrements), and 8 (Documentation) for the following

reasons:

-Section'1

Section 2

Section 4.2

Figure 1 is not applicable to the ACP. USEC will provide reliable

electrical power to all IROFS that requ1re 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.

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

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 requue back-up pawer systems.

' Section 4.7

_ Sections 4.10

and 5.2.1

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

These Sections are not apblicab_le 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 requires 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

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 reliability of the IROFS as credited in the
-ISA _
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Section4.11 A non-IROFS load that needs reliable standby power may be
connected to an IROFS power system in accordance with portions of
Figure 3 and IEEE 384.

Sections 5.2.4 : : ‘
and 5.3.1 These Sections are not applicable to the ACP. The ACP will follow
' applicable portions of IEEE 446 for guldance related to standby power
supplies and DC power systems.

Section 5.3.3.6Battery systems for JROFS that are not failsafe will be tested in
accordance with approved ACP maintenance procedures.

Section 6.1 The “1llustrat1v contmuous momtormg surveillance methods listed in
Table 3 are optional (i. e, survexllance monitoring by a computer is not
mandatory)

Section 7 This section does not apply to a uranium enrichment facility.

‘Section8.1  The ACP does nbt_~eommit to performing the studies listed as Items a
‘through g; applicable studies will be conducted and documented.

The ACP electrical IROFS systems will utilize . commercial-grade equipment
approved or rated by natrona]ly-recogmzed industry standards and reputable
organizations such as IEEE, Underwriters Laboratory .Inc. (UL), Factory Mutual
(FM), NFPA, and -National Electrical Manufacturers Association (NEMA).
. Procurement and installation will be in accordance with the QAPD.

For the reference to this standard see Sectlons 2.6.4 and 2.6.7 of the ISA Summary
for the ACP

. '=-. JEEE 323-2003 Standard for Qual jjlmg CIass 1E Equzpment Jor Nuclear Power
' Generatmg Statx ons

i '.USEC commlts to IEEE 323 Clauses 1 (Scope), 3 (Deﬁmtxons), 4 (Pnnmples), and 7
* (Documentation).

USEC takes exception to IEEE 323 Clause 2 (References), 5.(Methods), 6 (Program), °
and Annex A. Annex A prowdes only “informative” references(37), whereas, only

. certain portions of two IEEE ‘standards (7-4 3 2 and 603) listed 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 S . : .

Per Sectxon 41 "For eqmpment located in a: mﬂd envxronment for meeting -its’
functional requirements .during normal environmental : conditions and anticipated
operational occurrences, the-requirements shall be specified in- the design/purchase
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specifications. A qualified life is not required 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 significant
radiation exposure or aging mechanisms are identified or expected. The accident
conditions anticipated 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 UF¢ due to a release.

Therefore, USEC will not classify any equipment as Class 1E 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, cntlcal design characteristics, QC inspection criteria, vendor testing
requirements, special equipment storage and handling requirements), quality control,

~post maintenance testing, preventive maintenance/testing, surveillances and

documentation control/retention.

The primary equipment that is required to fulfill the IROFS function, including
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
equipment approved or rated by nationally recognized industry standards and

reputable organizations such as' IEEE, UL, FM, NFPA, and NEMA.

. IEEE 379-2000, Standard Application of the Single-Failure Criterion to Nuclear
. Power Generatmg Station Safety Systems )

USEC commits to utilizing IEEE 379 Sections 1 (Overwew), 3 (Definitions), 5
(Requirements), and- 6 (Design Analysis), and portions of Section 4 (Single-Failure
Criterion). Applicable portions of IEEE 379 will be used as a guideline for the design

- . 'of IROFS systems since this standard. supplements IEEE 603 by prowdmg guidance
“*.. in the application of the smgle-fallure criterion for safety systems in nuclear power
~ stations. : .

: '-,USEC takes exception 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.

Section 4 . These Sectlons 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 -fiom the back-up power system to the IROFS will be

g mdependent and redundant if necessary to prov1de the rehablhty ofthe
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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 rehabxllty of the IROFS as credited in the
ISA.

Annex A provides only “informative” references.

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

» IEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and .
Circuits

USEC commiits to utilizing IEEE 384 Clauses 1 (Scope), 2 (Purpose), 4 (Deﬁmtlons),
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 independence requirements for Class 1E systems.

USEC takes éxception 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
“informative” references.

The ACP electrical IROFS systems w111 utilize commercial-grade 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 Sectlons 2.64 and 2.6.7 of the ISA Summary
“for the ACP

S “IEEE 446-1995, Recommended Practice for Emergency and Standby Power Systems
R for Industrial and Commerczal Applications

" .. USEC commits to utilizing IEEE 446. Clauses 1 (Scope) and 2 (Deﬁmtxons) and -
" .-.portions "of Clauses . 6 (Protection), "7 (Grounding), 8 (Mamtenance), and 10

(Reliability).

- ‘USEC takes excephon 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.:
- -addition, USEC takes exceptlon to portlons of IEEE 446 Clauses 6, 7, 8, and 10 for
. .the followmg reasons:

'_Sectlon 6.11 . USEC does not commlt to all of the standards listed in this section.

Section 7.14  USEC does not commit to all of the standards listed in this section.
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Section 8.1.3  Maintenance personnel will receive training 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 appropriate.

Section 8.4.3.a)
1) Battery charging system inspections are anticipated to be monthly in
accordance with Table 8-1, not weekly.

Section 8.4.3.a)
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 operating experience
and the D-G manufacturer’s recommendations.

Section 8.5.2  Daily inspections of uninterruptible power supply (UPS) systems
- will not be required; inspections are ant1c1pated to be monthly in
accordance with Section 8.5.2.b.

Section 8.5.2. a) The listed UPS “weekly inspection” items are anticipated to be |
. monthly and included in the routine inspections listed in Section . )
8.5.2.b). :

Section 8.6.1 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.

. Section 8.9~ USEC does not commit to all of the standards listed in this section.
Sectlons 10.4 a.)
thru c.) . ‘The UPS final factory-testing steps will be based upon the capac1ty
(size) of the system, the precise type of batteries, the system
conﬁguratlon and the intended function of the installed system.
Section 10.9 - USEC does not commit to all of the standards listed i in this section.

For the reference to this standard see Sections 2. 6.4 and 2.6.7 of the ISA Summary
' .for the ACP.
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IEEE 603-1998, Standard Criteria for Safety Systems for Nuclear Power Generating
Stations

" USEC commits to utilizing IEEE 603. 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 the contents of IEEE 603 Clauses 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

“informative” details and references. In addition, USEC takes exception to portlons
of contents in IEEE 603 Clauses 5, 6, and 8 for the following reasons:

Sections 5 :
‘and 5.1 Single-failure criterion will be applied only where needed to provide -
g the reliability of the IROFS credited in the ISA.
. Sections 5.3

-and 5.3.1 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 5.4 Quahﬁcahon Use and qualification of equxpment is spec1ﬁed in

USEC’s IEEE 323 commitment above.

Sections 5.6.1

~and 5.6.2 USEC’s goal is to design any safety system that might not survive all

design basis events such that it is electrically failsafe (i.e., does not
require electrical power.to perform its intended safety function).

. Section5.15  Reliability analysis methods and calculations are as specified in the

-ACP ISA. The ACP condition notice system will be momtored and .
evaluated. - . , -

~Section 6.2 A' Manual control reqmrements may not be apphcable to all IROFS;

the need will be evaluated during the final des:gn phase.

. Section8.1. - Safety systems that are fallsafe upon loss of electncal power will not

require redundant power sources.

For the reference to this standard see. Secnons 2.6.4 and 2.6.7 of the ISA Summary .
for the ACP.
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IEEE 1023-1988, IEEE Guide for the Application of Human Factors Engineering to
Systems, Equipment, and Facilities of Nuclear Power Generating Stations

The ACP design and operations are reviewed for human factors concerns. The ACP
Human Factors Engineering program is performed in accordance with the
requirements identified in IEEE 1023 with exception to Sections 6.1.1.12 and
6.1.1.18, which address mockup and simulation of new designs respectively. Also,
exception is taken to any of the requirements in IEEE 1023 specific to nuclear power
facilities.

- For the reference to this standard see Section 2.6 of the ISA Summary for the ACP.

IEEE 1050-1996, Guide for Instrumentation and Control Equipment Grounding in
Generating Stations

: USEC commits to utilizing IEEE 1050 Clauses 1 (Overview), 3 (Definitions), 4

(Design), 5 (System Grounding), 6 (Shield Grounding), and 7 (Testing).

USEC takes exception to the contents of IEEE 1050 Clause 2 and Annexes A and B.

- USEC does not commit to all of the standards hsted in Clause 2. Annexes A and B

provide only “informative” references.

For the reference to this standard see Séction 2.6.4 of the ISA Summary for the ACP.

_ 1.4.8 Other Codes, Standards, and Guidance .

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

" USEC will satisfy the provisions of this standard.

, For the ret‘erence 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 Inhalattan, Submerswn, and

' 'Ingestzon

- The data contznned in T ables 2-1 and 2-2 of this document used to calculate dose -

conversion factors for radionuclides of concemn. This data is also used to calculate

. the Derived Air Concentrations (DAC:s) listed in Table 4.7-4.

. For the. reference to this- guidance document see Sectxon 4.7.4 of this license
Vapphcatlon
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American Society for Nondestructive Testing Recommended Practice No. SNT-TC-
1A, June 1980 Ediﬁon

USEC satisfies the provisions of this recommended practice.

For the reference to this recommended practice, see Section 2.0 of the QAPD for the

ACP.

TAEA Safeguards Technical Manual, Part F, Volume 3

The method used to &stabhsh sample sizes for item monitoring activities was obtained
from this manual.

For the reference to this recommended practice, see Sectlon 7.4 of the FNMCP for the
ACP. :

ANSVISA 67.04. 01-2000 Setpoints for Nuclear Sajéty—Related Instrumentation

" The IROFS related setpoints are determined utilizing methodologies in accordance'
" with this standard. USEC commits to utilizing ISA 67.04.01 Clause 1 (Purpose); 2

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

. 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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5 § i A
Feed and Customer Service Bulldmg, : 500 (l 640)
X-3346
Feed and Product Shipping and . 500 (1,640)
Receiving Building, X-3346A '
JInterconnecting 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-7746S, and X-7756S

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 Fac:lxty, . -~ 700 (2,297)
X-7726 ' , '
" | Interplant Transfer Corridor, X-7727H - 700 (2,297)
| Product and Tails Withdrawal Bu1ld1ng, : 800 (2,624)
| X-3356 '

Off-site receptors are the public or everyone -outside the site boﬁndary 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 follov\}s:

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 extetior. walls -

.of the analyzed facility, but far enough outsule that releases could have the

potentlal to reach ground level. .

. Workers in the Restricted Area are workers inside the . facxhty “This

category of receptors includes those workers in the immediate area of the

- hazard, and those workers in the same room or building who would quickly

become aware of the hazardous condition. 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 51gmﬁcant as the dose recelved by the
- WCA. : 4
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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 Appendix A of the ISA
Summary. '

. Consequences are estimated 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 conditions.
Using the ST as input, the dose to each receptor is then determined.
3.1.2.3.2.2.5.1 Source Term Derivation

Radiological Consequences

In order to have consérvative 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 UFs and UQO,F; is of primary concern. The airborne 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 Fuel Cycle Facility Accident Analysis Handbook NUREG/CR-6410 .
(Reference 8).

Source Term (ST) =MAR x DR x ARFx RF x LPFE
where:

. MAR = Material-at Risk: amount of hazardous material available to be acted upon by
- a given physical stress, : .

.. DR = Damage Ratio: fraction of MARectually impacted by the accident,
. ARF = Airbome Release Fraction: -the coefficient used to estlmate the amount of
‘ material suspended in air as an aerosol, vapor or gas and thus available for

_airborne fransport due to physical stress from a given accident, .

RF- = Respirable Fraction: fraction of airborne radionuclides or chemical aerosols

that can be transported through air and inhaled mto 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
o acted upon by the evént, taking into consideration the nature of the event, and the distribution of

3-16

~—f

~J




License Application for the AmAerican 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 conscrvative 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 material confinement mechanism is breached by fire
or is impacted by the fire.

= Explosion
- » External Explosion — Events caused by ignition of fuels or explosive gas, e.g., .
hydrogen generation, vehicle fuel tanks, etc. :
> Internal Explosion — Generation of explosive concentrations of ﬂamrnable 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. -
- »: Pressurized release — Matenal is vented out of a container due to built up pressure.

~ = Lossof Contamment/Conﬁnement
> Ambient telease — Breach events with resulting release of matenal (e.g., leaks

etc.)
> External Impacts/Fall — Mishandling'an'd dropping events, impacts from extemal

sources.
' 4’I.’l1e material form durmg a release is:
- o Predommantly Gas — UFs, and HF ﬁom the reaction of UF5 w1th morst alr

o 'f- ;Partlculate — UO,F; from the reactlon of UF5 with moxst a1r, and UOze stored in
‘B-25 boxes

" " Liquid - * waste contaxmng uranium bearing solution  stored - in the Satelhte
* Accumulation Areas throughout the ACP facilities. . -

- The ARFs and RFs listed in Table 4.4-1 of the ISA Sumrnary were taken from the DOE
“Handbook on Airborrie Release Fractions, DOE-HDBK—3010—94 (Reference 7. The boundmg

. release fractlons 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 UFg 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. For criticality events, since the consequences only
take place in a localized 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.”

" Chemical Consequences and Chemical Consequence Standards

Exposure levels resulting from - the accidental release of  UF¢HF were
semi-quantitatively, 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, incorporating the sameé 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 multlplymg the source term by an appropriate
. dispersion factor (%/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 airbome 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

i~ 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

“from simple breach of containment events. “Although release rates varied, once the material was

.released from its confinement, LPFs from the bulldmg were assumed to be 1.0 for events in the
.unmitigated consequence analysis.

In the ISA Summary, two sunple 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 UFg 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.
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Even for releases from cylinders containing liquid UFg, 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 dispersion models estimated
at the receptors of interest are then compared to the chemical consequence limits selected by the
ISA team. The chemical consequence limits selected are the Emergency Response Planning |
. Guidelines (ERPGs) given in Table A-6 of Appendix A of the ISA Summary. The ERPGs are
airborne 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 UF¢ are 5 mgm 15 mg/m and
30 mg/m respectively. Since UFg can readily react with the moisture in the air forming
“.-uranium compounds and HF, the chemical effects of HF have to-be considered also. The
ERPG-1, ERPG-2, and ERPG-3 values for HF are 1.5 mg/m® 164 mg/m®, and 41 mg/m’,
‘tespectively. Special ERPG -values for 10-mimite ex 3posures are also used for HF with the
41 mg/m and 139 mg/m>, respectively
(Reference 9). Instead of using the ERPG values for uranium compounds, the ISA uses the -
--uranjum 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 wexght With a 50
percent retention, it can be shown that the 50 percent uranium lethal intake is 228 mg fora .
- ‘person of 70 kg (154.4 1b). As aresult, the ISA uses'a 40 mg intake, which is approximately half I
- of the 50 perceént 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 ‘chenical _consequence level of High, Intermediate, or
~Low to each receptor as outlined in Tablé A-6. Unless otherwise stated, exposures are assumed
“to be for one hour for all receptors and the one-hour, ERPG ‘values will be used.

A ngh consequenc&s for . the - Oﬁ'-sne receptor are generally based on alrbomc
' "-:‘concentratlons ‘exceeding the ERPG-Z value «(or:30. mg uranium intake), while Intermedlate,,

o consequences to the Off-site receptor are based .on exceedmg the ERPG-1 value (or 10 mg~

: uranium intake). High consequences.to-the WCA and WRA receptors 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 exceedmg the
- 'ERPG-2 value (or 30 mg uranium intake).  For those events that involve only the release of UFg
. from cylinders or pipes-in the absence of fire, the rate of diffusion of UFg is generally very low
. ~such that the UF; 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 c]ass1ﬁcat10n for HF is
. - based upon the peak HF concentration at any time during the event.
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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 provided
in Appendix I of the ISA Summary.

3.1.2.3.2.2.6 Unmitigated Risk Level

- Using event frequency and consequence levels, the events are “binned” in
frequency-consequence space to assess relative risk in accordance with 10 CFR 70.61. A risk
rank for each receptor is individually determined for both radiological consequences and
chemical consequences. The objective of risk binning is to focus attention on those events that
pose the greatest risk to the public and workers. Higher risk events are candidates for add1t10nal
analysis and/or selection of IROFS to reduce the risk.

Tables A-7, A-8; and A-9 of the ISA Summary are risk binning matrices 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 'risk 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 facility. Table A-9 is the risk bmmng 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 de51gnated with the letter “B” indicates that 10 CFR 70.61 Performance
. Requrrements are met, and no IROF S are required.

. Accrdents that are considered not to be “Credible” > (i.e., events having a frequency less
;" ~than. 1045/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” reqmres no.

P further analysis. or designation of*IROFS to control nsk (unless the control is an IC in which
. :casethe control would be desrgnated as an IROFS) _ ; '

‘ The HE Tables in Appendlx C of ‘the’ ISA Summary prov1de a bin- letter in the'
"-ummtrgated risk level column for-both radiological and chemical consequences, representmg risk -}

K «for each receptor location for each of the postulated release events.
3.1.2.3.2.3 Avai_lable Preventive and Mitigative Controls
: ‘3 1.2.3.23.1 Prcventrve Controls -

A preventrve control is any feature that may be relied upon to reduce the frequency of a
- hazardous release event (u_p to the point of release)... The selection of preventive controls'is made
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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 (i.e.,, IROFS). Estimated frequency 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.

3.1.2.3.2.4.2 Control Sclection Preference

- In general, controls were selected using an order of preference. The first controls
credited were the “see and flee” controls; which include Emergency Response Actions; Alert,
"Notification, 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 chemlcal
release is a control of very high reliability. Then, addxtloqal 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 administrative controls to utilize the inherent reliability advantage of designed
.. systems or components -over that of required human action-compliance. 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, applicability to
" multiple events, etc. were also considered during control selection and had some influence on the
' prefexred selection strategy.

: '_'3.1.2.3 243 Preventwe or Mitigative Value of Control

While it is oﬁen dlfﬁcult to estimate the value of a spemﬁc control in prov1d1ng event-

R frequency reduction or consequence mitigation, several general guidelines were used to assist i in.

o control value estlmatlon, in the absence of more detalled information.
" 3;1.2.3 2431 Preventwe Control Value

With regard to preventlve controls a passwe engmeered control (such as a nozzle or
- orifice in limiting flow, or a concrete j jersey barrier for limiting vehicle access or impacts) would

_- . -typically be credited as  providing a frequency reduction of three orders of magnitude (frequency
" may bereduced by 1 x 107). An active engineered control (such as negative pressure ventilation

system, an automatic valve or an automatic fire suppression system) would be credited as B
: prov1dmg a frequency reductlon of two orders of magmtude (ﬁequency may be reduced by
"1x10%. An administrative control (such as operator actions) would typically be credited as
' prov1dmg a frequency reduction of only one order of magnitude (reduced by 1x 107) due to the ‘
: ‘_'potentlal for human error. These values are supported by, and are generally more conservatlve
.. than the example control values outlined in Table A-10 of Appendix A of the ISA Summary as
E compared to Chapter 3 of NUREG-1520 (Reference 3). It should be noted that these are general
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preventive control values that the ISA Team considered as a étarting 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 Mitigative Control Value

Mitigative controls reduce either the amount of material released, or the potential 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. As a general example, HEPA filtration incorporates an

engineered efficiency of approximately 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 1,000) 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 limit the
subsequent doses to receptors. : :

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 UFs 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 UF; 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,

E experience indicates that workers can readily recognize even incidental releases of UFg and take
:appropriate actions to evacuate the area of the release. “See and Fle¢” is credited with mitigative
- values on a case-by-case basis, with appropriate consideration that the worker in the vicinity of |

the release has the ability 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 approxxmately 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 considéred
- 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. Ty
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