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INFORMATION TRANSMITTED HEREWITH IS PROTECTED FROM
. DISCLOSURE PURSUANT TO 10 CFR PART 810

Dear Mrr Strosnider:

USEC Inc. (USEC) hereby submits to the U.S. Nuclear Regulatory Commission (NRC) additional
information related to the Requests for Additional Information regarding Nuclear Criticality Safety
(NCS) for the American Centrifuge Plant.

Enclosure 1 provides USEC’s (Export Controlled Information) responses to the additional questions
noted on an NRC conference call held on September 1. Enclosure 2 provides USEC’s (Non-

. Proprietary) additional responses noted on an NRC conference call held on September 1 and

- additional follow-up from a meeting held on September 14 regarding NCS code validation.

Enclosure 3 provides changed pages for the License Application. In addition to the changes noted in
the enclosures, minor changes have been made to pages 5-13, 5-18, and 5-19 to provide additional
clarifying information. Revision bars in the right hand margin depict changes from the previous
version submitted to the NRC.

Enclosure 1 has been determined, in accordance with the guidance provided by the U.S. Department
of Energy, to contain Export Controlled Information. This information must be protected from
disclosure per the requirements of 10 CFR Part 810.

USEC Inc.
6903 Rockledge Drive, Bethesda, MD 20817-1818
Telephone 301-564-3200 Fax 301-564-3201 heep://www.usec.com
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Mr. Jack R. Strosnider
September 27, 2005
AET 05-0072, Page 2

If you have any questions regarding this matter, please contact Peter J. Miner at (301) 564-3470.
Sincerely,

S A |

Stciren A. Toelle
Director, Nuclear Regulatory Affairs

cc:  Y.Faraz, NRCHQ
B. Smith, NRC HQ
C. Tripp, NRC HQ

" Enclosure: As Stated
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Enclosure 2 of AET 05-0072

Follow-up Responses from the Conference Call held on September 1, 2005

1. NC-10: The U.S. Nuclear Regulatory Commission (NRC) has requested additional
information regarding the training for front line managers concerning their ability to
recognize nuclear criticality safety (NCS) issues.

USEC Response

The training will be similar to the gaseous diffusion plant’s (GDP) NCS for Managers training.
In addition to demonstrating a basic knowledge of NCS concepts, the principles associated with
the management of fissile material workers, and the oversight responsibilities of fissile material
operations, NCS training for managers includes the following topics: 1) description of the plant’s
NCS policy; 2) explanation of the use of check lists, sign-off sheets, and documentation in the
execution of procedures that are pertinent to criticality safety; 3) discussion of relevant
procedures that pertain to criticality safety with emphasis given to criticality safety limits,
controls, and emergency procedures; 4) description of the policy that relates to situations not
covered by procedures and to situations in which the safety of the operation is in question; and 5)
emphasizing the fact that employees are to be informed of their right to question any operation
they believe may not be safe. Section 11.3.1.4 of the American Centrifuge Plant (ACP) license
application has been revised to include the add1t10na1 details discussed above.

2. NC-17: Section 5.4.2.1 of the license application (page 5-11) states “Controls are
sometimes applied to a non-fissile material operation to ensure it does not inadvertently
involve fissile material. These controls can be either engineered or administrative and
may be incorporated into applicable operating procedures or work instructions at the
discretion of the responsible line manager.” USEC planned to change the “may” to
‘“will,” however, this change was not made.

USEC Response

Section 5.4.2.1 was previously changed by Revision 3 of the license application. Due to an
administrative error, the “may” was not changed to “will.” Section 5.4.2.1 of the license
application has been revised and is being submitted under Enclosure 3 of this letter.

Page 1



Additional Information Concerning NRC RAI NC-47 as Discussed on September 14, 2005

NC-47 Justify the use of a minimum margin of subcriticality of 0.02 for ACP operations. Show
that this provides adequate assurance of subcriticality.

10 CFR 70.61(d) requires that processes be assured to be subcritical “including the use of
an approved margin of subcriticality for safety.” This information is required to ensure
that a sufficient margin of subcriticality for safety will be used.

Revised USEC Response

This revised response supersedes that submitted to the NRC by USEC letter AET 05-0006, dated
-March 9, 2005.

Historically, 0.02 has been the margin of safety applied to the Paducah Gaseous Diffusion Plant,
the Portsmouth Gaseous Diffusion Plant, and the Lead Cascade Demonstration Facility. The
derivation of the Upper Safety Limit (USL) for reactivity calculations includes this arbitrary
margin of subcriticality as an additional safety margin to account for potential unknown
uncertainties in the validation method. The USL is the maximum allowed value for the reactivity
of any system and only applies to upset conditions. In addition, Section 5.4.5.2 of the license
application requires a validation document that shows a “95 percent confidence that 99.9 percent
of future kesr values” are less than the derived USL. This high confidence interval is more
conservative than the industry standard of a 95 percent confidence that 95 percent of calculated
values are less than the derived USL and is an additional conservatism applied at the ACP.

Uncertainties in the validation could stem from errors or uncertainties in the benchmark
experiment descriptions, errors in the modeling of the benchmark experiments, or
errors/uncertainties in the isotopic neutron cross sections used in the neutron transport
calculations to determine system reactivity in the computer codes. None of these sources of error
or uncertainty in the validation method is expected to be anywhere near the magnitude of 0.02
due to the inherent nature of performing validations. Any significant errors or uncertainties in
‘the description of the benchmark experiments would result in a calculated reactivity very
different from 1.00. Similarly, any significant errors in the modeling of the experiments would
‘also result in a calculated reactivity very different from 1.00. Lastly, the neutron cross-section
libraries have been developed over the last 50 years by the world’s leading nuclear research
facilities. The experiments and their models do not include any exotic materials of construction
.that have not already been validated many times throughout the world. There are dozens of
facilities in the United States alone that use the cross section libraries to perform a variety of
neutron transport calculations. Any significant deviation of the cross sections from reality would
manifest itself in calculational results significantly different than experimental results. As a
registered user of the reactivity code, any errors discovered in the cross section libraries would
be quickly disseminated throughout the user community, which includes USEC.

Using engineering judgment, USEC concludes that calculated uncertainties in the reactivity

calculation are small compared to 0.02. Modern computing platforms allow for the calculated
- uncertainty to be lower than 0.005 and even lower than 0.002 depending on the user parameters
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selected within the code. With the calculated uncertainty at least a factor of four and up to a |

factor of ten (and possibly more) lower than the arbitrary margin of subcriticality, there is no
potential for the calculated uncertainty in the reactivity code to jeopardize the margin of
subcriticality.

The risk of an accidental criticality resulting from ACP operations is inherently low and there are
layered conservatisms in the assumptions and analyses. Operations planned for the ACP do not
include solutions of enriched uranium. Liquid UFs operations have been minimized through
process design. Planned operations have accounted for UO,F; solutions if determined to be a
credible upset condition to ensure equipment geometries remain subcritical. Maintenance
evolutions have been evaluated as involving moderated material as part of the normal case
because it was not needed to show compliance with the double contingency principle, not
because moderated material is considered a routine occurrence in the ACP. Because moderated
uranium systems are not planned for the ACP, the likelihood of a criticality is very low.

Uranium in the centrifuge operations is inherently a very dry, unmoderated material. Even when
accumulated in large UF¢ cylinders, cold traps vessels, or freezer/sublimer vessels, neither UFg
nor UQ,F; can achieve criticality without moderation at the maximum 10 percent enrichment
limit. Therefore, because virtually all the enriched uranium is stored, handled, and processed
within airtight equipment, the inherent risk of a criticality is low and a 0.02 margin of
subcriticality is adequate.

Page 3




Enclosure 3 to AET 05-0072

Submitta} of Changed Pages for the License Application for the American Centrifuge Plant




Remove and Insert Instructions
Enclosure 3 of AET 05-0072

~ Remove and Properly Destroy

"LA-3605-0001, License Application

for the American Cehtrifuge Plant

Cover Page — Revision 7

Cover Page — Revision 8

Inside Cover Page — Revision 7

Inside Cover Page — Revision 8

ULOEP-1/ULOEP-2

ULOEP-1 through ULOEP4

Table of Contents — v/vi; ix/x; and xi/xii

Table of Contents — v/vi; ix/x; and xi/xii

Chapter 3.0 — pages 3-3/3-4

Chapter 3.0 - pages 3-3/3-4

Chapter 5.0 — pages 5-5 through 5-20

Chapter 5.0 — pages 5-5 through 5-20

Chapter 11.0 — pages 11-1/11-2 and 11-23 through
11-56

Chapter 11.0 — pages 11-1/11-2 and 11-23 through
11-56




LA-3605-0001 -

License Applicatibn

fOr the American Centrifuge Plant
in Piketon, Ohio |

Revision 8 |

Docket No. 70-7004 ' September 2005

Information contained within
does not contain .
Export Controlled Information

Reviewer: D. Hupp
Date: 09/13/05




" Blank Page |




License Application for the American Centrgﬁtge Plant

'~ LA-3605-0001

LICENSE APPLICATION

for the American Centrifuge Plant
in Piketon, Ohio

'Dockét No. 70-7004

‘Revision 8

Information contained within
does not contain
Export Controlled Information

Reviewer: D. Hupp
Date: 09/13/05




License Application for the American Centrifuge Plant

- Blank Page




Revision 8 License Application for the American Centrifuge Plant

UPDATED LIST OF EFFECTIVE PAGES
Revision 0 - 10 CFR 1045 review completed by L. Sparks on 07/29/04 and the Export Controlled Information review completed by R. Coricll on

- 07/30/04.

Revision 1 - 10 CFR 1045 review completed by L. Sparks on 03/04/05 and the Export Controlled Information review completed by R. Coriell on
03/10/05. ’ ‘ _
Revision 2 — 10 CFR 1045 review completed by J. Weidner on 04/29/05 and the Export Controlled Information review completed by R. Coriell
on 04/29/05. .
Revision 3 — 10 CFR 1045 review completed by J. Weidner on 05/23/05 and the Export Controlled Information review completed by R. Coriell
on 05/23/05. '

Revision 4 — 10 CFR 1045 review completed by R. Coriell on 06/16/05 and the Export Controlled Information review completed by D. Hupp on

m:’s — 10 CFR 1045 review completed by J. Weidner on 06/21/05 and the Export Controlled Information review completed by D. Hupp on
mlilgj6 ~ 10 CFR 1045 review completed by J. Weidner on 08/30/05 and the Export Controlied Information revww completed by D. Huppon -
?{;:/3121,237 ~ 10 CFR 1045 review completed by J. Weidner on 09/02/05 and the Export Controlled Information review completed by R. Coriell
:Rel\n(:}/:)ofsx/g{ 10 CFR 1045 review completed by J. Weidner on 09/27/05 and the Export Controlled Information review completed by D. Hupp on

Page Number Revision Number ~~  Page Number Reﬁsioh Number

Cover Page 8 1-47 3
Inside Cover Page 8 1-49 1
ULOEP-1 8 1-51 3
ULOEP-2 8 1-52 3
ULOEP-3 8 1-53 3
ULOEP-4 8 1-54 6
i 6 1-55 3
il - 2 - . 1:56 3
v 8 - 1-57 6
vii 1 - 1-58 6
viii 1 -1-59 . 6
ix 1 1-60 6
X 8 1-64 6
xi 8 ., . 1-70 6
xii 1 - 1-71 6
xiii 1 1-76 2
xiv 1 1-96 6
XV 1 .1-97 6
1-1 1 1-102 6
1-2 6 1-103 6
1-3 6 1-104 6
1-5 1 1-105 6
1-7 1 . 1-106 6
1-9 6 - 1-107 6
1-10 6 -1-108 6
1-16 4 1-109 6
1-18 1 -1-110 6
1-19 4 1-111 6
1-26 6 1-112 6
1-28 6 1-113 6
1-29 6 1-114 6
1-45 1 1-115 6

ULOEP-1 -



License Application for the American Cenm_'ﬁ:ge Plant : : o ‘ Revision 8

Page Number Revision Number . Page Number Revision Number U
1-116 6 6-4 4
1-117 6 6-5 1
1-118 6 6-6 4
1-119 . 6 6-7 4
1-120 6 6-8 4
1-121 6 6-9 1
1-122 6 7-1 6
1-123 6 7-2 6
1-124 6. 7-3 6
2-15 1 7-4 6
3-1 2 7-5 6
3-2 2 7-6 6
3-3 8 77 6 |
34 2 7-8 6
3-5 2 7-9 6
3-6 2 7-10 6
3-7 2 - 7-11 6
3-8 2 7-12 6
3-9 2 7-13 6
3-10 2 7-14 6
3-11 2 7-15 6
3-12 2 7-16 6
3-13 2 7-17 6
3-14 2 7-18 6
3-15 2 81 6
3-16 2 82 6 P
3-17 -2 96 1 LJ
3-18 2 9-7 4
3-19 6 9-8 4
-3-20. - -2 - 99 - 1
3-21 2 9-10 1
3-22 2 9-11 1
3-23 2 9-12 1
3-24 2 9-14 1
3-25 2 9-15 1
3-26 2 9-16 1
3-27 2 9-17 1
3-28 2 9-19 1
5-5 1 9-21 1
5-6 8 9-23 1
5-7 8 - 9225 1
5-8 8 9-36 4
59 8 9-55 6
5-10 8 9-56 6
5-11 8 9-60 6
5-12 8 10-2 1
5-13 8 10-3 6
5-14 8 10-4 6
5-15 8 10-5 3
5-16 8 10-6 6
5-17 8 10-7 1
5-18 8 10-9 6
5-19 8 10-10 6 ‘o
5-20 8 10-11 1 Lj

ULOEP-2



. 11-25

Revision 8 ' License Application for the American Centrifuge Plant

Page Number Revision Number
10-12

10-13

10-14

10-15

10-16

10-17

10-18

10-19

10-20

10-21

10-22

11-1

11-2 .
11-9 ¢
11-18

11-23

11-24

11-26
11-27
11-28
11-29
11-30
1131
11-32
- 11-33
11-34
11-35
11-36
1137
11-38
11-39
11-40
11-41
11-42
11-43
11-44
11-45
11-46
11-47
11-48
11-49
11-50
11-51
11-52
11-53
11-54
11-55
11-56

oooooooooooooooooooooooooooooooooooooo'oooooooooooooooooooooooooooooow—-—-oo.—\).—o—\luau-u-\1-- -

-ULOEP-3




License Applicaiion for the Amencan Centrifuge Pldnt

Revision 8

Blank Page

ULOEP4



License Application for the American Centrifuge Plant e - Revision 8

6.0

7.0

522 Nuclear Criticality Safety Staff QUalfications .v.......cecuu.ewicesesssssmenee 5-4
5.3 Management Measures..........coococunences — : ...... ..5-5
53.1 Procedure Requirements.. , S 5-5

~ 5.3.2 Posting and Labeling Requlrements......;.;.;.....::.;.;»..; ......................... _ .55
533 Change Control... e SR ¥
5.3.4 OperationSurveillance'andA:%'QSess'ment' . . » 5-7
54 Meéthodologies and Technical Practices S N w.5-8

5.4.1 Adherence to American Natlonal Standards Instltute/Amencan

Nuclear Society Standards.. , 5-8

542 Process Evaluation and Approval essnnnnss SRR, = 3
543 Design Philosophy and Review ... e 5-11
54.4 Critieali»ty'AccidentAlarmSystem Coverage .......covereiuencinee ' ...... 5-11

545 Technical Practlces...v...'.v.'.....<.-4..".,.......................’........g,....'..'. ...... ivereenions 913 |

5.5 References ...... cesrussesieses s sissstnassasasasenes ' . w520
‘CI-‘IEMICALPROCESS SAFETY ...... R S ER R }...6-1
6.1  Process ChemiealRisvkanc.leccident’ Sequences............. reecrsssnnsasannsaions O-1
;6.2 Ttems Relied on for Safety and Management Measures . l CGessenisiesiasssseasssres 6-2
x l6.2..1' Items Rehed on for Safety...... eveeniviessasseseneressissanasasesnen 6-2
- ‘6.2.2' Management Measures........c..euuees _' yeobessrmoses ............. 6-3

’ 6.3 Requ:rements for New- Bulldlngs/Facllmes or New Processes at Emstmg

© Facilities cuueeccrenrsecrcrnnnnncricnserennsaenesenesnaens reeseesasresintssasanerenasasaberaraees 6-9
6.4 | References ............... .................................. | ........... 6—10
FIRE SAFETY ....c.coveveerererenesencssesencsesessomesssesssssesssstonsrsassssssssssssossossasessaessessssesnens 7-1
71 Fire Safety Management MEASUIES .............eeesereerersssaseressesmsesssersssssasasessscseses 7-2




License Application for the American Centrifuge Plant " Revision 0
7.1.1 Fire Prevention ................. '...._..'.; ............................... 7-3
©7.1.2 Inspecﬁon, TeSting, And MAIDLENANCE ...vvvrvreveeeeessessesseiseseesimeoeeseseammns 7-5
- 7.1.3 - Emergency Response Orgamzatlon Quahﬁcatlons Drills, and |
Trammg seasrsessrsessesesssrsnsntsirisasssnsares SR OTRT—— ER— 7-6
.7.1.;1 Pre-Fn'e Planmng tissecssnnsessnnssaniessasasressnsanas 7-6
7.2 Fire Hazards ADalySis ........ 7-8
. 721 Fn‘e Hazards Analysm Approach ........................... —
722 Tntegrated Safety ADAIYSIS....cermrverrsrersersrsrsern 7-10
7.2.3 Building Surveys.................... reiraeresesaes et saesereseseseaanas S 7-11
73  Building/Facility Design..... S e 7-11
7.3.1 - Fire Suppression SYStems.....ceceiteeererereerrecnene 7-12
7.3.2 Fire Alarms........................... ........................................................... 7-13
74  Process Fire SALELY c.ecuereniviirrienrenresesenssersssessssssnssesssbisssisssnssssssssssenesssesesaes 7-13
7.5  Fire Protection and Emergency Response 7-14
©7.5.1 Fire Protection ENGINEEIING ..........vvvseeerrssnnresssionessnersnesssssssissssaessssans 7-14
. 7.52  Alarm and Fixed Fire Suppression Systems reueseersaeseasaeseresessassasesennns 7-15
7.5.3 Firewater Distribution SYStem ......muuveerersiocereesscierssieesee 7-16
7.5.4 Mobile and Portable BQUIPENE ......vvvrsrersssssssssssssesssssssesens 7-16
1755 -Emerg'ency Reéponsé ...... eessenaseseessenene - ceesessessesssesaaness 7-16
A Control of Combustible Matenals ................. 7-16
7.5.7 Useof Noncombustible Matenals .............. reervenensens seensassssnensressscarenss .7-17
758 Control ofCombustible U —— S ¢ |
7.5.9 P]acement of Equlpment and Operétlons T ‘....7—17 |




License Application for the American Centrifuge Plant _ V o _ : A , . Revision 1

11.1.4 CBANZE COBMIOL.cvvrvrrrsrreserisinsessnsimsssssosssssinssssssmsssnssnee 11-8 |
11.1.5 ASSESSICNLS...occrmecrmimenrseniisunmsnensssses RORIP————_ b £ 1
‘.ll._1.6 Design Verification.. o sessvnsesaans aussasssnsassasss 11-11
11.2  Maintenance ........covecrerensenes resesnensasenss anessssesnssusiissssionaeronscssassnsans FR—— 11-11
11.2.1 Mamtenance Orgamzatlon and Admmlstl'atlon.....,..»...; ..... R— £ V]
11.2.2 Personnel Qualification and TIINING .....eveverrssesrmersrrssssnrnes 1113
11.2.3 Design/Work Control................ ‘ o eveneres 11.-13
11.24 Corrective Maintenance..... ersssssessinasessassssenes A " 11-15
- 11.2.5 Preventive Maintenance . 11-16
11.2.6 Surveillance/MONitoring..........coeseereeereseessavesnsnsens .............. comeseseas ll-i6
11.2.7 Functional'Testing.,.. - I frese _ .......... .. 11-16
11.2.8 Control of Measuring and Test Equipment .......cccciuveessenssescnnnsenses 1}-17
1129 Ecitﬁpment/Work HiSLOTY +oveverereesnsnrecirins i} e— SV
11.3l | _lTralmng and Quahﬁcatlon..,.,....................'.......v....‘.,...,_,.-........- ...................... 11-18
N 11.3.1 Orgamzatlon and Management of the Training Function............11-18
11.3.2 | Analysm and Identlﬁcatlon of Functional Areas Requlrmg
» THRIDING.o1vvecesseessssnsseessssssssssssesssssssssssssssnsssasssiesssssssssssssssass 11-28
11.3.3  Position Training Requirements..;.‘........;;.'.....'.'.............;;.:..;..7..;.. 1129

11.3.4 Development of the Bas:s for Training, Includmg Objectlves 1;1-30.'

1135 Orgamzatlon of Instructlon, Usmg Lesson Plans and Other

Training Guldes ....... P eseresssbensese .11-30

: 1136 v Evaluatlon of Trainee Learning .............. sosessssssesencansisrsssnanassners 11-31
11.3.7 'Condyet On-The-Jp!)__ Trainipg senessgesenssareasrensrssssnanesesssnsasserasensans 11-31

~ 11.3.8  Evaluation of Training Effectiveness...........ceeeue..... seeenesrsrenrarene 11-31




~ License Application for the American Centrifuge Plant

Revision 8
1139  Personnel Qualification OO S 11-32 |

"11.3.10  Provisions for Continning ASSUrance.........ceceseeeeescene ‘ ......... 11-32
113.11  RefTENOES.covvveuneiimesnsseseemsmmssesssssssssaens 11-33

114 Procedures......cooverivvrmnneres e 11-33
11.4.1 Types ofProcedures'....._....-:...;.'..'.-..,........~.........' ....... — 1133

11.4.2 PrOCEQUTE PIOCESS ... e 11:36

11.4.3 Procedure Hierarchy.........c..liverevenens - R S 11-40

11.4.4 Temporary Changes ceeeirseeatienseneneassnaesessesaenesene ;.Q;;; .................... ..11-40

© 11.4.5 TEMPOTATY PLOCEAUIES covvvv.eemmrereemseeebermsreeeresssessmsnossesosesss _..1... 11-41

- 11.4.6 Periodic Review ... S 11-41
11.4.7 Use and Control 0f ProceUIES .............evveseessreerssesesesssssessssssseses 11-41

1148 RECOTAS v e oo ese e e 11-42

11.4.9 Topics to be Covéreci in Procedures.... 11-42
11.4.10 REfIEnCES . rseerer e eeeeeesessessssnenee e 1145 |

115 Audits and ASSESSMEDES. .. .ccvosevrrsossresnsessssssssrsosssssssssnsieissserssssssne 11-46
1151 AUGIS oeooeoeeeeeeeneeeeeneeesesessssssssssserssess et 1146

11.5.2 Assessments ' R ceresseusnresenss essresenes 11-46

BT 1 T 11-47
11.6.1 Incident Identiﬁcatio’n, Cétegorization, and Notification......c...cceeev. 11-47

11.6.2 Conduct of Incident Iﬁvestig#tions ............ ' 11-48

11.63 Follow-up Written REpOTt ..o eeeeeeeeeseessssens s 11-49
11.6.4 Corrective ACtiONS ..ooorroere. eeeee s eestmseeeeree 11-49

11.7 - Records Management and Ddcﬁiﬁént CODETON cerreeieime et evsesasssnssnns 11-49




License Application fortheAnieﬁcan Cenmﬁtge'PIdnt ' e _ L " " Revision8

11, 7.1 Records Management Program ........ i — S ) . I
11.7.2 Document Control Program... reeeeeeeseesaen ...................... 11-53
) 'II 7.3 Orgamzatlon and Administration... eeeeeveeeeeeeeeeeesesees e .11-56
 11.7.4 Employee Trammg .............. S 11-56
11.7.5 Examples of Records ........... 11-57
11.8  Other Quality ASSUTENCE BIEMEntS....orvsseveessevisesmressressssmessssssessseresomns 1161
~ APPENDICIES
APPENDIX A ......oovvcoviveeveresssssisismsenseissssssissmusnsosssssssssssssssssssessssssesssssssssssssessnniasssssssssssssessnns Al
APPENDIX B...oovunnnnnevsssmssnnsnsesssssssssssssasiossssmmnsessssssssesssssssssssssssasesssssssssssssssssssssssssssssss B-1
APPENDIX C....oovevmrrrvaemssssssnssssssssssssisssssssssssssssssssssinsssssssssssassssssessssssessssssessassessssnssssssssess Cn 1
APPENDIX D .ooeeeeseeeeeeesseessserssessssessssssssssesssessssssssseessesssssssssssssssssseessssssosssssssssesssssoess D-1
LIST OF TABLES
Tsble 1.1-1  American Centrifuge Plant Major Faciities ...i...cuwusssiurrrssresen SER— 1-44
Table 1.2-1 Possess10n Limits for NRC Regulated Materials and Substances ...... s 1557
Table 1.2-2  Authorized Uses of NRC-Regulated Matenals........,.....v...; ................. e 1561
Historic and Projected Populatlon in the Vlcmlty ofthe DOE .

Table 1.3-1
Table 1.3-2
Table 1.3-3

Table 1.3-4

- Reservation........c..ceesen. ‘ eneer VTR susersevernsroseuss 1-87

Precipitation as a Function of Recurrence Interval and Storm Duration

PS030 LA N S—————— -
Companson of Flood Elevatlons of the Scloto R1ver near the DOE

Reservation with the Nommal Grade Elevation......cceeeceeeverneercraccncessnnssseness 1-88
Reglonal Stratigraphic and Hydrogeologxc SubdiviSIOnS .......ccecreeesiereeerossens 1-88




License Application for the American Centrifuge Plant =~ - o " Revision1 -

Tablé'2.1-1 - Responsibilities for Functional Support Provided by Portsmouth Gaseous

‘ Dlﬁ’usmnPlant _ reesssnnsri st sseneee 2—11 '
Table 4.6-1 Contammatlon Levels : ’ | R . ) erenensssnnens 48
Table 4.7-17 Routine Contammatlon Survey Frequenmes....v..................\ ..... - A 4-13
Table 4.7-2 Bloassay Program ...... rrrssessesssseessssnns — SR 4-14
Tabie 4.7-3 Internal Dos1metry Program Actlon Levels 4-15
Table 4.7-4 DACand Alrborne Radloactmty Postmg Levels....nemnnee.. ................. 4-15
Table 4.8-1 Posting Criteria e oeeeeeeeesias s sseesesesesesemmmemmmssss e S 420
Table 4.8-2 Radiological Protection Instrumentatlon and Capablhtles............-...........A....r,..4-22
Tablev7;1-1 Apphcable National Fire Protectlon Agency Codes and Sta.ndards 7-8 ;
Table 9.2-1  American Ccntnﬁlge Plant Actlon Levels for Radlonuchde Eﬂ]uents ..... 9-26 |
Table 9.2-2 | Baselme Effluent Quantltles for Amencan Centnfuge Plant Discharges........9-27
Table 9.2-3 Antlclpated Gaseous Efﬂuents .................................................................. | ....9-28
Table 9.2-4  Anticipated Liquid Effluents...... et ereeeeereseeseessesen 9-29
Table 9.2-5 Environmental Baselino Activities/Concentrotions, 1998-2002 ......... S 9-30
Table 9.2-6 Envn'onmental Basehne Actlwtles/Concentratlons 1998-2002.......ccccreemeuennee 9-32
Table 9.2-7. Environmental Baseline Actlvmes/Conoentratlons, 1998-2002.......c.c0erueeeenee 9-34
Table 9.2-8 Environmental Baseline :Rédiation Levols 1998-2002 ..... -36
Table 9.2-9  Potentially Applicable Consents for the Construction and Operatlon ofthe -

American Centrifuge Plant..........cccceeeeeerinvnrenseciosnssnsesansses cerseeersnaessissees 9-37
Table 10.2-1 ' Components for Potential Decontamination at Decommissioning...........c..ic.. 10-9
Table 10.10-1 P]ant Decommissiom'ng Cost Estimates and Expected Duration................ -.10-21




License Application for the American Centrifuge Plant L : Revision 8

'USEC maintains the ISA and ISA Summary so that it is accurate and up-to-date by means of a
~ suitable configuration management system, described in Section 11.1 of this license application. -
\.J/ ACP procedures specify the criteria for changing the ISA Summary. Changes to the ACP are
evaluated against the ISA and ISA Summary using a change process that meets the requirements
of 10 CFR 70.72. Changes to the ISA Summary are submitted to the NRC in accordance with 10
CFR 70.72(d)(1) and (3). The ISA accounts for any changes made to the ACP or its processes
(e.g., changes to the site, operating procedures, or control systems). Any facility change,
operational change, or change in the process safety information that may alter the parameters of
an accident sequence is evaluated by means of the ISA methods. USEC evaluates proposed
changes to the ACP or its operations by means of the ISA methods and designates new or
additional IROFS, along with appropriate management measures, as necessary. USEC will
periodically review IROFS per the requirements of 10 CFR 70.62(a)(3) to ensure their
availability and reliability for use, and consistency with the ISA. As the final design is
developed for the ACP, the management system and design approach will require that the final
designs be reviewed against the ISA to ensure the ISA is bounding. - .

USEC also evaluates the adequacy of existing IROFS and associated management
measures and makes any required changes prior to making changes to the ACP and/or its
processes. If a proposed change results in a new type of accident sequence (e.g., different
initiating event or significant changes in the consequences) or increases the consequences and/or
likelihood of a previously analyzed accident sequence within the context of 10 CFR 70.61,
USEC evaluates whether changes to existing or additional IROFS, or associated management
measures are required. For any changes that require prior NRC approval under 10 CFR 70.72,
USEC will submit an amendment request in accordance with 10 CFR 70.34 and 70.65.

The Engineering Manager is responsible for mamtammg the ISA and ISA Summary (1.e .

. reviewing. proposed_chang&s,aperformlng analyses, and- ensuring -implementation -of -required-- -

updates). The Regulatory Manager is responsible for submitting the requxred changes to the
NRC and coordmatmg information requests from the NRC. :

“Suitably qualified personnel update and maintain the ISA and ISA Summary. The ISA
team consists of at least one team leader who is formally trained and knowledgeable in the
ACP’s ISA methods and individuals with specific, detailed experience in the operation, hazards,
and safety design criteria of the partlcular process being evaluated. Personnel with appropriate
experience and expertise in engineering and process operations are utilized in the maintenance -

and updating of the ISA and ISA Summary. Written procedures are used to implement the ISA .-

process and are maintained onsite. For any revisions to the ISA Summary, personnel having -
qualifications similar to those of ISA team members who conducted the original ISA are used.

3.1.2.1 Integrated Safety Analysis Methodology

The ISA analyzes the hazards associated with ACP operation, its associated direct
support equipment and support systems, and the buildings and facilities where it is located. This
analysis does not address hazards associated with sabotage, chemical hazards that do not result
from the processing of licensed nuclear material or have the potential for adversely affecting
radiological safety, or Standard Industnal Hazards as presented in Section 3.1.2.3.1.3.2 of this

w chapter.
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3.1.2.2 Selection of Evaluation Method

The guidelines presented in Appendix A of NUREG-1513 (Reference 2) serve as a basis
for selecting the Hazard Evaluation Method, using the methodology in the flowchart, Figure A.1
of NUREG-1513. The method was selected using WSMS evaluation techniques, experience,
and judgment. Answering the questions at each decision branch led to a selection of the
Preliminary Hazard Analysis (PHA) method or the What-Iff'Checklist (WI/CL) method of
analysis. The specific questions at each branch were answered as follows:

-Is the Hazard Evaluation (HE) Study for

regulatory purposes? -Yes.
-Is a specific HE method required? -No.
-Is this a recurrent review? , -No.
-What type of results are needed? -A list of specific accident situations.
-Will these results be used in a QRA*? -No.
-Is the process operating? Are procedures available?  -No.
-Is detailed design information available? -No.
-Is basic process information available? -Yes. Consider1 usmg WI (What If),

PHA, or WI/CL.
*QRA = Quantitative Risk Assessment

As a result, the ISA team selected a hybrid method that incorporated elements of both the
WI/CL and PHA methods. - The WI/CL method combines the broad spectrum of accidents that
can be postulated by a brainstorming team of experts with the detailed and comprehensive
structure provided by a systematic Hazard Identification and Event Category checklist.

~ -Additionally, the-use of a tabular accident recording form borrowed-from- the-PHA technique - |

provides for the effective listing and presentation of accidents along with their causes, hazard
category, risk assessment and potential preventive and mitigative controls.

3.1.2.3 Description of S¢lected Integrated Safety Analysis Method

The sclected Hazard Analysis (HA) method for the ISA involves a combination of the
PHA and WI/CL methods, as discussed above, which incorporates an unmitigated and mitigated
approach. The method and approach has the advantage of providing a comprehensive and
systematic process for addressing baseline facility and process hazards and potential accidents
associated with those hazards, while the process and facility are still in the conceptual or
preliminary design stages, thus helping to identify early in the design process those controls that
are necessary to protect the public and workers.

The HA provides a systematic analysis of potential proc&ss-related, and external hazards
including natural phenomena, that can affect the public and facility workers. The analysis
considers the potential for both equipment failure and human error. In performing the HA, the
ISA Team provides a thorough, predominantly qualitative evaluation of the spectrum of risks to
the public, the workers, and the environment due to accidents involving the identified hazards.
NUREG-1513 and NUREG-1520 (References 1 and 2) require that the hazard analysis
comprehensively identify potential accidents and their causes, and estimate the frequency and

34
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The mmnnum reqmrements for a quahﬁed Senior NCS Engineer are:

‘= Completion of the minimum requirernents for a qualified NCS Engineer;
«  Performance of the ﬁurCtione of a qualified NCS Engineer;
s Completion of one year asa qualified NCS Engineer; and

= Approval by the NCS Manager (or eqmvalent)

The NCS Manager (or eqmvalent) may modrfy the minimum Senior NCS Engmeer’ :
qualification requirements for personnel who have worked for a minimum of five years at other
facilities as a nuclear cntlcahty safety engineer.

5.3 Management Measures
5.3.1 Procedure Requirements

Operatlons to which NCS pertams are govemed by written procedures or work packages
These procedures or work packages contain the appropriate NCS controls for processmg, storing,
and handling fissile material. The NCSE requirements that specify employee actions are incorporated
into procedures or work packages as work instructions and are identified. Identifying these
requirements-ensures changes to these requirements are not made without review and approval by
NCS. The NCSE requirements are incorporated into the appropriate procedures orwork packages as
required by the NCS Program procedure

New and modified procedures or work packages are reviewed’ by the appropriate safety
organizations, including NCS, as speclﬁed in the procedure for procedure control and/or work
control process. NCS reviews the procedures and/or work instructions to verify that the appropriate
NCSE requirements have been incorporated and to verify that the proposed operation complies with
NCS Program requirements. Section 11.4 of'this license apphcatlon provrdes more detailsrelated to

_the procedure development and change process.

5.3.2 Posting and Labeling Requircments

Administrative NCS limits and controls for areas, equipment, and containers are presented
through the use of postings and labels as specified in approved NCSEs and procedures. Postings and
labels are proposed, reviewed, and approved during the NCSE review and approval process.
Postings and/or labels are not required for engineered controls and may not be required for
administrative controls when those limits and controls are included in “in-hand” operating procedures.
These limits and : controls are posted on |
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the NCS requirements signs as required by the plant NCS procedures. Approved NCSEs specify the
wording for the postings. Labels are prepared in accordance with the plant NCS procedures and used
as required by NCSEs. Limits and controls are printed or written in an appropriate size, and the
postings and labels are placed in conspicuous locations such that they are legible to the operator at
the work location, on the specific component, item, or piece of equipment, or posted at the entrance
to an operating area or storage area. The specific locations may be specified in the applicable NCSE
or determined by the supervision responsible for the matenal

5.3.3 Change Control

A configuration management (CM) program ensures tha;,t any change from an approved
baseline configuration is managed so as to preclude inadvertent degradation of safety or safeguards.

The CM Program, described in Section 11.1 of this license application, includes organization and
administrative processes to ensure accurate, current design documentation that matches the plant’s .

physical configuration. NCS controls that are IROFS are controlled as QL-2 items and NCS controls
that are not IROFS are controlled as QL-3 items. The CM program applies to NCS and a change

control process is utilized that helps ensure that the requirements of 10 CFR 70.72 are met, including -

the ISA Summary update requirements contained in 10 CFR 70.72(d)(3).

~ Functional and physical characteristics of operations controlled for NCS are dwcribed in

NCSEs and the ISA. When those characteristics are required to maintain IROFS, the management
measures described in the CM program associated with the QL-2 classification are applied. When
those functional and physical characteristics are required to maintain double contingency, but are not
IROFS, the management measures in the CM program associated with the QL-3 classification are
applied. Non-IROFS double contingency controls will be handled as QL-3B items. QL-3Bis a
- quality grouping for structures, systems, and components required to fulfill the functions and meet
the requirements established by the license application.

Components and features that are identified in the NCSEs or the ISA are analyzed to

determine the “boundary” of the system, encompassing those interconnecting and/or supporting -

items that are essential to ensure availability and reliability. The boundaries are identified on system
drawings, and the configuration is verified to be as-built. These components and features are
maintained in a design control document for the building or process. Each time a change is planned,

the document is reviewed by the individual (e.g., design authority, systems engineer, operations

manager, maintenance, etc.) planning the change to determine if the change affects an IROFS or
double contingency control. The NCS Program establishes and maintains NCS safety limits and
NCS operating limits for IROFS and double contingency controls in nuclear processes and maintains
adequate management measures to ensure the avallablhty and rehabxhty of the IROFS and the double
contingency controls.

The change control process specifies the organizations required to perform reviews of
changes. If an item is relied on for the criticality safety of an operation (i.e., is an IROFS or a double
contingency control), it will be identified and NCS reviews the NCSE for the specific operation and
determines if the change affects the analysis performed and the conclusions made in the NCSE. The
change request will be approved by NCS only if the change does not adversely impact NCS, or once
arevised NCSE has determined that the change is acceptable and meets NCS Program requirements.

If a change affects the ISA Summary, it is updated appropriately. In this way, modifications to

- controlled operations are evaluated and approved prior to implementation and placing the affected
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structures, systems, or oomponents in servrce

Records management and document control (RMDC) is another element of CM and is
described in Section 11.7 of this license application. Procedures, documents, and records control
programs provide for centralized control and issuance of documents essential to the maintenance of
the design history, and a repository for records to verify this maintenance. NCSEs are specifically
included in the index of documents that are required to be controlled.

534 Operation Surveillance and Assessment

To ensure that the NCS Program is properly estabhshed and mplemented, walk-throughs,
assessments, and audits are utilized. :

Operating SNM process areas are reviewed on a regular basis through a combination of walk-.
throughs and reviews by work crew supervision. NCS walk-throughs of facilities that may contain
fissile material operations are performed by NCS personnel to determine the adequacy of
implementation of NCS requirements and to verify that conditions have not been altered to adversely

affect NCS. These walk-throughs are performed as specified by the NCS procedure on walk-

throughs. For example, a walk-through inspection can be performed in response to trend data, at the
request of the operations personnel, or due to concerns raised by employees or NCS personnel. Asa
minimum, specific fissile material operating areas are assessed by NCS personnel via walk-through
at least annually, sometimes in conjunction with the assessments discussed below. By distributing
the various areas’ walk-throughs over a year’s trme, NCS personnel are performmg a ﬁeld walk-
through on approxrmately a monthly basis.

' Work crew supervision provides real-tlme assessments of fissile matenal operatlons w1thm
their operating area to ensure NCS requirements are being adequately implemented and operating

-conditions have not been altered to adversely affect NCS. Fissile material operations management

also performs an annual self-assessment to ensure NCS program requxrements are bemg met in the
field. ‘ : :

In addition to the annual self-assessments, independent internal audits of the NCS Program
are conducted or coordinated by the Quality Assurance Manager as described in Section 11.5 of this
license apphCatlon. The purpose of these aundits is to determine the adequacy of the overall NCS
Program. This includes the adequacy of the NCSEs, mternal assessment programs and
lmplementatlon of the NCS reqmrements

The results of these walk—throughs assessments, and audlts are documented and repoﬂed to
appropnate management . :

Ifa condmon is 1dent1ﬁed that is non-oomphant with NCS program requxrements field
personnel are to report the condition as directed by plant procedures. If the condition is not covered
by an existing procedure, consultation with a qualified NCS engineer is required before taking any
corrective action. Immediate corrective actions may be provided by the responding NCS engineer
verbally or in writing. NCS emergency response is discussed in Section 5.4.2 below. -

R
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Managers in charge of fissile material operations are provided additional training on NCS and
response to NCS deficiencies as described in Section 11.3.1.4 of this license application. NCS
deficiencies are reported in accordance with the requirements contained in 10 CFR Part 70, Appendix
A or other appropriate reporting requirements. Incident reporting and investigation is described in
Section 11.6 of this license application. The deficiency data is trended to monitor and prevent future

violations. Corrective actions are taken for adverse trends in accordance with the Quality Assurance -
Program Description for the American Centrifuge Plant and the Corrective Action Program as

described in Section 11.6.7 of this license application, and records of actions taken are retained in
accordance with RMDC requirements described in Section 11.7 of this license application.
5.4 Methodologies and Technical Practices

5.4.1 Adherence to Amencan National Standards InstltuteIAmencan Nuclear Soclety
Standards _ ;

- The NCS Program has been developed to comply w11h the Amencan Natlonal Standards

Institute (ANSI)/American Nuclear Society (ANS) ANSI/ANS-8.1-1998, ANSI/ANS-8 19-1996 and ’

ANSI/ANS-S 21-1995 standards as discussed 1 n this section.

54. 2 Process Evaluation and Approval

Each operation mvolvmg uranium emched to 1 wit. percent or. hlgher z *Uand 100 g orinore

of #°U is evaluated for NCS prior to initiation. The evaluation describes the scope of the operation,
evaluates credible criticality accident contmgenmes and establishes NCS requirements to maintain the
operatlon subcritical. The evaluatlon process is governed by written procedures.

When an NCSE (or a change to an emstmg NCSE) is needed for a particular ﬁssﬂe matenal -

operation, a request is submitted to the NCS group to evaluate the proposed operatlon. Other
methods for initiating an NCS change include, but are not limited to: 1) the engineering change
process, and 2) the corrective actions process self-assessments, and extemal audrts and mspectlons

" In response to the request, an NCS evaluation maybe performed or the request maybe retumed
due to inadequate detail, the change is bounded by a current analysis, or the operation does not
involve uranium enriched to 1 wt. percent or higher 2*U and with mass of 100 g or more 2*U (see
Section 5.4.2.1). Ifnecessary, a NCSE is prépared (or an existing NCSE is revised) to document the
analyses performed as specified in the NCS evaluation procedure. A hazard identification process
(e.g., a “What-If" analysis) is used to identify and document potential upset conditions, or
contingencies, presenting NCS concerns. Engineering judgment of the qualified NCS engineer may
indicate the need for a more detailed study. For example, a hazards and operability study may be used
if the operation is complex and involves multiple interacting systems that require substantial input
from operations, maintenance, and other subject matter experts to identify the possible upset

conditions. A contingency analysis is performed in which the subcriticality of a process, given the -
occurrence of the contingency, is assessed: This analysxs demonstrates the double contmgency ,

pnnmple for the proposed operation..
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~ The double contingency principle as stated in ANSI/ANS-8. 1-1998, Section 4.2.2, is: “Process
designs should incorporate sufficient factors of safety to require at least two unlikely, mdependent
and concurrent changes in process conditions beforea criticality accident is possible.” The ACPNCS
Program meets the double contingency principle by implementing at least one control oneachoftwo
different parameters or implementing at least two controls on one parameter. Controls include
passive engineered barriers (e.g., structures, vessels, piping, etc.); active engineered features (e.g.,
valves, thermocouples, flow meters, etc.); reliance on the natural or credible course of events (e.g.,
relying on the nature of a process to keep the dens1ty ofuranyl fluoride less than a speclﬁed fraction
of theoretical); and administrative controls that require performance of human actions in accordance
with approved procedures or work instructions, or by other means that limit parameters within
specified values. - If two controls are implemented for one parameter, the violations or failure
scenanos addressed by the controls will be independent. Application of this principle ensures that no

single credible event can result in an accidental criticality or that the occurrence of events necessaryto
result in a criticality is not credible. o ,

The NCSE will document the ba51s for the conclusxon that a change in a process or parameter
is “unlikely”. The basis may be an engmeered feature, administrative control, the natural or credible
course of events, or any combination of these or other means necessary to ensure the change is
unlikely to occur. The parameters or conditions relied on and the limits must be speclﬁed in the
NCSE and controlled. : . .

Where the natural or credible course of events is relied upon in whole or in part to prevent a
process condition change, the factors that influence the process are described in sufficient detail in the
NCSE as items related to ‘NCS and programmatlcally controlled. For items that are established,
maintained, and implemented by non-NCS programs, credit for availability and reliability is
established as described in Section 11.1 of this license application without the need for additional
NCS controls. For situations where the NCS-credited controls do not provide adequate assurance of -
availability or reliability (i.e., situations where non-NCS programmatic and physical plant changes
could adversely affect the intended criticality safety function of the items relied upon for criticality
safety), specific NCS controls are established, mamtamed, and implemented to ensure criticality
safety

The NCS evaluatlon process mvolves a rev1ew of the proposed operatlon and procedures or.
wqu mstructlons, dJscussmns with the subject matter experts to determme the credible process upsets . .
which need to be considered, development of the controls necessary to meet the double contingéncy
principle, and identification of the assumptlons and eqmpment G.e., physwal contro]s) needed to
ensure criticality safety.

Engineering Judgment of both the analyst and the techmcal reviewer is used to ascertain
independence of events and their likelthood or credibility. The basis for this judgment is documented
in the NCSEs. Depending on the complexity of the operation, analytical methods such as Fault Tree
and Event Tree Analyses may be used in the evaluation process to examine potential accident
scenarios. When needed to support the analytical method, qualitative or quantitative estimates of
event frequency are developed to support the determination of the likelihood of an event.
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Once the NCSE is completed, a techmcal review of the evaluatlon is performed and
documented. The technical review of an NCS evaluation is performed by a Senior NCS Engineer or

isa NCS Engineer completmg the techmcal review under the guidance of a Senior NCS Engmeer B

The NCSE documents the NCS reqmrements for the operation. The NCS requlrements
inclnde the process conditions that must be maintained to meet the double contingency principle or
preserve the documented basis for criticality safety and restrict the modes of operation to those that

have been analyzed in the NCSE. The requirements to be mcluded in operating procedures and/or '

work instructions, and postings are identified.

The NCSE approval process first mvolves the acceptance of the NCSE by the techmcal '

reviewer. A review is then performed by the NCS Manager to ensure consistency with other NCSEs
and other potentially conflicting requirements or regulations. After approval by the NCS Manager, a
review is performed in accordance with 10 CFR 70.72 as described in Section 11.1.4 of this license
application to determine whether prior NRC approval of the NCSE is required. IfNRC approvalis
‘not required, the NCSE is reviewed by the responsible organization manager. Editorial changes
require only the approval of the NCS Manager. Editorial changes are defined as changes that do not

change the technical basis of the NCSE. Once approved, the NCS controls, limits, evalation

assumptions, and safety items are verified to be fully implemented in the field. The operations
organization and NCS personnel perform this verification process. The documentation of ‘this
venﬁcatlon process is mamtamed as a quality record along wnh the NCSE.

Management of the operating organization is responsible for lmplementmg, through training:

and procedures or work instructions, the conditions delineated in the NCSE. Operational aids such as

postings, labels, boundaries for fissile material operations, and fissile material movement guidelines

are provided as specified in the NCSE. The manager/supervisor ensures postings and labels are
prepared and verify that they are properly installed as required by the NCSE. The procedures and/or

work instructions are prepared or modified to incorporate the NCSE requirements.

Managers/supervisors are responsible for énsuring the employees understand the procedures and/or
work instructions and understand the NCS requirements before the work begins. o

Each completed NCSE is issued as a controlled document. Cornpleted NCSEs are archived
and retrievable as permanent quality records in accordance with the RMDC requirements described in

Section 11.7 of this license application. The NCSE process provides assumce that operatlons will

remain subcntlcal under both normal and credible abnormal condmons

, Emergencles arising from unforeseen circumstances can present the need for immediate
action. If NCS expertise or guidance is needed immediately to avert the potential for a criticality
accident, direction will be provided orally or in writing. Such du'ectlon can include a stop work order

or other appropriate instructions.. Documentation will be prepared w1thm 48 hours afier the

emergency condition has been stablhzed

New operations must comply with the double contingency principle.

5-10
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54.2, l Non-Fissile Matenal Operatlons

Some operatlons involve srtuatlons in whlch the uranium has an ennchment of less than 1 wt.

- percent 2*U or an inventory of less than 100 g 2*U. These operations are termed “non-fissile

material operations” and are performed without the need for NCS double contingency controls. The -
determination of which operations are fissile versus which operations are non-fissile maybe contained
within a NCSE or as a separate document. When the determination is outside a NCSE, the
determination need not be performed by a qualified NCS Engineer. The determination of an
operation being non-fissile must include normal and credible abnormal upset conditions to ensure the -
enrichment and/or inventory are maintained below 1 wt. percent >°U or below 100 g 2*U. Controls
are sometimes applied to a non-fissile material operation to ensure it does not inadvertently involve
fissile material. These controls can be either engineered or administrative and will be incorporated
into applicable operating procedures or work instructions when it is determined they are needed to
maintain the non-fissile material operation below either 100 g 2°U or 1 wt. percent B5U, This
determmatlon is made by the responsible line manager S :

5.4.3 Design Phl!osophy and Revnew

Through the M Program, designs of new fissile material equipment and processes must be
approved by NCS before implementation. Where practical, the use of engineered controls on mass,
geometry, moderation, volume, concentration, interaction, or neutron absorption will be used as the -
preferred approach over the use of administrative controls. - Advantage will be taken of the nuclear
and physical characteristics of process equipment and materials, provided control is exercised to
maintain them if they may credibly degrade such that control of the parameter is jeopardized.

-2 The preferred design approach includes two goals. The first is to design equipment such that
NCS is independent of the amount of internal moderation or fissile concentrations, the degree of
interspersed moderation between units, or the thickness of reflectors. The second is to minimize the -
possibility of accumulating fissile material in inaccessible locations and, where practical, to use
favorable geometry for those inaccessible locations. The adherence to this approach is determined
during the preparation and technical review of the NCSE performed to support the equipment design.
This preferred de51gn approach is lmplemented as described in NCS procedures

Fissile matenal equipment designs and modrﬁcatlons are reviewed to ensure that engmeered
conirols are used for NCS to the extent practical. Administrative limits and controls will be
implemented to satisfy the double contmgency prmclple for those cases where the preferred desrgn
approach is not practlcal.

% 4 4 Cntlcahty Accldent Alarm System Coverage

A crmcahty accldent alarm system (CAAS) that comphes wrth 10 CFR 70.24 andANS/ANSI-
8. 3 1997 is provided to alert personnel if a criticality accident occurs. The system utilizes an andible
and/or visual signal to alert personnel in the area to evacuate to reduce radiation exposure resulting
from the incident. - '

5-11 -
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The need for CAAS coverage is consxdered during the development process for NCS

evaluations. In general, coverage is provided for fissile material operations, except the UFs cylinder
storage yards as specified in Section 1.2.5 of this license application. Other exceptions to CAAS

coverage are documented in NCS evaluations and are based on a conclusion in the NCSE that a -
criticality accident is non-credible in the area where the fissile material operation is ongoing.

Conclusions of non-credibility require at a minimum that the inventory of >°U in the area is less than
700 g, less than 50 g per square meter, or less than 5 g in any 10 liter volume and that it is non-

credible for these values to be exceeded (See Section 1.2.5 for a description of the exemption to the -
requirements of 10 CFR 70.24). In addition, CAAS is not required for areas having material that is

either packaged or stored in accordance with 10 CFR Part 71 or specificalty exempt according to 10

CFR 71.53. Areas that do not contain fissile material operatlons do not requn'e aNCSE and do not -

requlre CAAS coverage.

The CAAS is designed to detect neutron radlatlon levels that would result from the minimum
criticality accident of concern as defined by ANSI/ANS 8. 3-1997 and to prov1de an audible
evacuation alarm. A secondary fanction is to activate the building radiation warning lights and alarms
at the X-3012 Process Support Building Area Control Room (ACR) and the X-1020 Emergency
Operations Center.

For each area requiring CAAS coverage, a monitoring system is installed that provides -

coverage of the area by at least two independent detection units, each with the ability to actuate the

alarm. This arrangement allows for one detection unit to be temporarily out of service with fissile -
operations continuing under the coverage of the other detection unit. A detection unit is a set of at

least three neutron sensitive radiation detectors that may be co-located or may be distributed over the
area. The detection logic of the system requires that two of the three neutron detectors must be

activated to initiate the building evacuation’ alarm system. Each detector may be loglcally part of

more than one detection unit.

The building evacuatioﬁ alarm system includes interior evaeueﬁon horns and exterior radiation

warning lights to deter personnel from re-entering the building after an evacuation. In addition,

facilities within 200 feet of a building/ﬁcilixy requiring CAAS coverage have radiation evacuation

horns installed inside and radiation warning lights installed on the exterior. Personnel who have -

routine access to these facilities have been trained to recognize and respond to these mdlcatlons as
described in Section 11.3.1.1. 2 of this license application. ;

To protect agamst the loss of coverage, the CAAS includes redundant declsxon loglc a

backup power supply, detector status information and system self-diagnostic information are provided
to the X-3012 building ACR and X-1020 building. The CAAS has been designed to survive and/or

withstand credible abnormal events as described in the accident analysis for a sufficient time to warn.

personnel to evacuate. Inthe event CAAS coverage is lost for an operation, plant procedures provide
for compensatory actions, which may include shutdown of equipment, hmltmg access, haltmg
movement of uranium-bearing material, or other actions.
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Additional mformatxon provided by the CAAS includes a historical log of events and the
capability to monitor and record the criticality accident for managmg the post-accident situation and
any remedial action. Nuclear accident planning and response is discussed in Section 2.2.4 of the
Emergency Plan for the American Centrifuge Plant. =

5. 4.4 1 Portable CAAS

In the event a fissile material operation requiring CAAS coverage is performed beyond the
detection range of established CAAS instrumentation, a portable unit may be used. The portable unit -
has the same detection capabilities as the permanently installed units, although those capabilities may
be based on gamma radiation. Alarm annunciation, however, is usually limited to the immediate area
within the audible range of the unit’s alarm with an additional telemetric link to the X-3012 ACR and
X-1020. This link will transmit the location of the unit, if’ mobﬂe, and allow the use of the plant PA
system to warn personnel within 200 feet ofthe area of the portable unit to evacuate. A portable unit
may only be used on a temporary basis and it may be located mdoors, outdoors, oron a vehxcle

5.4.5 Technical Practxces
54.5.1 Appiicaﬁon of Parameters
Moderation |

.- Water is considered to be the most efficient moderator commonly found in the ACP. When
moderation is not controlled either optimum moderation or worst credible moderation is assumed as . -
the normal case when performing analyses. When moderation is controlled, credible abnormal
process upset conditions determine the worst-case moderated conditions. Generally, moderation
control is not maintained by measurement; however, when used, dual mdependent sampling methods
are implemented. : o .

Moderation control is applied to plant equipment containing UFs. In areas where greater than
the safe mass of uranium (as defined below) is handled, processed, or stored and moderation controls
are apphed, that facility’s pre-fire plan (reference Section 7.1.4 of this license application) inchudes
any unique ﬁreﬁghtmg strategy or tactics that may be needed to. limit the use of moderator material.
However, even in these areas, the apphcatlon of the double contingency principle ensures the worst
credible loss of moderation control cannot result in a critical conﬁguratlon without an additional
mdependent and concurrent upset event. : o _

The centnﬁlge_proeess eqmpment is comprised of a variety of closed systems designed to
process gaseous UFs. This closed system prevents the introduction of moderation due to wet air in-
leakage. Also, because UFs reacts chemically with moisture (a2 moderator) to produce solid
uranium-bearing compounds that lmpedes the proper operation of the process equipment, the UFs
bearing systems are designed to minimize introduction of moisture.

5-13



License Application for the American Centrifuge Plant . - " Revision8

Volume

Volume limits are used as specified in NCSEs. The bases for volume limits are provided in
each NCSE prepared for those operations requiring containers. Specific details of these bases canbe
obtained by referring to the applicable NCSE. When volume control is used, the size of the
containers is ensured through the CM Program and/or by procedurally requiring the use of certain
containers for fissile material operations. :

Interaction

Interaction is controlled by spacing items bearing fissile material when those items could result

in a criticality accident if not properly spaced. The spacing necessary to maintain a safe array of fissile -

material units is determined in the NCSE performed for the array. The amount of spacing needed
between items is determined based on analysis of the normal and credible abnormal process upset
conditions for the particular operation. The basis for the spacing is documented in NCSEs. In

accordarnice with the preferred design approach, described in Section 5.4.3 of this chapter, passive

engineered controls are used to the extent possible to ensure spacing requirements are maintained.

When used, the structural integrity of the spacers or racks is suﬂiclent to mamtam spacmg for normal

and credible abnormal upset conditions. .

Geomeftry

on the geometry for criticality safety The geometry is determined in the NCSE that is performed for
each system and depends on the normal and credible abnormal process upsets conditions related to
the specific system. Geometry controls are specified in the NCSEs, are maintained by the CM

Program, and are verified prior to authorizing initial operation. Safe geometry dimensions may be -

obtained from established standards or operation specific reactivity calculations.

Mass

Mass controls are applied on a case-by-case basis depending on the fissile material operation

involved. The acceptable mass is determined based on the specific NCSE performed for the
operation. The safe mass value depends on many factors including the geometry, the 2°U
enrichment, composition, etc. Safe mass values may be obtained from established standards or
operation specific reactivity calculations. Experimental data is not used as the sole source for safe
mass values. Safe mass values are chosen to ensure no single credible upset can result in a critical
configuration. When safe mass values are dependent on the geometry, enrl enrichment, composition, or
some other parameter, the combination of mass and the other parameter is used as one control to
meet the double contingency principle. The safe mass valies are communicated to the operating
personnel via the operating procedures and/or work packages.

Unless specifically controlled, an item contammg enriched uranium is assumed to contain the
most 2°U credible based on the available volume. When mass is determined through measurement,
instrumentation is used.
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‘Enrichment

- Uranium-containing material in the ACP with #°U enrichment less than 1 wt. percent is
considered incapable of supporting a nuclear chain reaction, but interaction of such materials with
materials of higher enrichment is taken into consideration in the specific NCSE for those operatlons
which involve material enriched to greater than 1wt percent ; ,

The maximum U enrichment of UF; in the-ACP is 10 wt. percent Sma]] quantltles of
greater than 10 wt. percent U may be present outside of plant equipment in the form of laboratory
samples or standards. Some buildings on the reservation may be used to process and/or store fissile
material from both the ACP and Portsmouth Gaseous Diffusion Plant (GDP). Although the GDP has
historically processed material at greater than 10 wt. percent 35U, this material is no longer readily
available to interact with ACP operations. However, for conservatism, some operations in these
common buildings may be analyzed at greater than IO Wt percent 23SU enrichment.

The maximum 235U enrichment for each operation is established by the specific NCSE. The
NCSE specifies the maximum acceptable enrichment for each operation. Credible process upset-
conditions that could alter the U enrichment are also considered in the NCSEs. Due to the .
difficulty in obtaining reliable, real-time enrichment measurements that are both accurate and precise
enough to use as a NCS control, enrichment is assumed to be the maximum credible for each
operatlon. When the enrichment of uranium needs to be measured. for a NCS control, the
measurement is obtained using gither installed equipment or based on samples analyzed mna
laboratory. : , A

Density

. The density of materials used in a given operation is justified in the NCSE for the operation
being considered. If the density must be controlled to maintain compliance with the double
contingency prmc1ple, it will be documented in the specific NCSE for the operatlon and it willbe
measured using instrumentation. o , o

.. UF¢ in the gaseous phase, at any credible pressures and temperatures emstmg in the plant
equipment, is incapable of supporting 2 nuclear chain reaction even when intermixed with
hydrogenous material (e.g., hydrogen fluoride [HF]) UF5 in the gaseous phase in plant equipment
has low material densxty

Heterogenexg | L

" Heterogeneous conﬁguratlons are considered for those operations that involve small fissile
matenal and moderator regions. Heterogeneous groupings may occur for the handling of small
sample containers; however, 10 wt. percent 2*U is assumed for samples handled on a safe mass basis.
Using the homogeneous safe mass of 10 wt. percent 2°U is also safe for heterogeneous 10 wt.
percent 2°U because, at this enrichment, the homogeneous and heterogeneous minimum critical
" masses are close in value.
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Concentration

~ Concentration controls. are used on a case-by-case basis. When the criticality safety of an

operation depends on the concentration of fissile material, the medium is sampled twice, the samples -
are verified to be properly taken by a second individual, and the two samples are independently
analyzed as required by the specific NCSE for the operation involved. The specific controls and
details are documented in the NCSE for each operation that relies on concentration controls. No
operations exist at the plant where concentration control is applied to an operation involving more
than a safe mass of uranjum. A container with concentration controlled solution is kept normally
closed. Precipitating agents, including freezing, are contro]led as necessary to ensure they do not
madvertently increase the concentration.

A typical operating limit is 5 g 2*U per liter, regardless of enrichment. A concentration of
11.6 g #°U per liter is considered subcritical at any enrichment, as recognized by ANSI/ANS-8.1. I,
under all postulated conditions, the concentration is always less than 11.6 g 2°U per hter, the
operatlon is considered subcritical.

Reflection

Normal and credible abnormal reflection is considered when performing NCS evaluations.
The possibility of full water reflection is considered when performing analyses. It is recognized that
concrete can be a more efficient reflector than water, and its potential presence is considered.
Reflection controls are used to limit the potential reactivity of a fissile material operation.

Neutron Absorption

When neutron absorbers are used as NCS controls, the intended distributions and
concentrations under both normal and credible abnormal conditions are maintained in accordance with
the requirements of the applicable NCSE and ANSI/ANS-8.21-1995. These requirements are:
representative sampling of the neutron absorber, sampling at a frequency based on the environmentto
which the neutron absorber is exposed, analyzing of samples for all material attributes for which credit
is taken in the NCSE, and periodic inspections of ﬁxed neutron absorbers to ensure adequate
distribution as specified in the NCSE.

A NCS evaluation can take credit for the neutron absorption properties of the materials (1)
- added specifically for the purpose of absorbing neutrons, and (2) of construction, provided an
allowance has been made for manuﬁctm‘mg and dimensional tolerances, corrosion, chemical
reactions, neutron spectra, and uncertainties in the neutron cross-sections.

5.4.5.2 Methods of Calculation

Experimental Data

Experimental data are not specific enough to allow evaluation of operations performed in the

ACP. The generic nature of the experimental data does not address the variables present in the

different operations. However, experimental data are used for validation of the computer code (e.g.,

KENO V.a) used to perform the calculations needed to support the development of NCSEs. The
experimental data used are discussed in the code validation report (Reference 11).
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Handbooks

U - Handbooks are also used in some cases when simple systems are being evaluated. Most of the
' operations performed in the ACP are too complicated to be adequately addressed by dataina
handbook. When isolated operations are performed with small amounts of fissile material, referencing
handbooks is useful to support conclusions in the NCSE. Examples of the handbooks used include, -
but are not limited to, ARH-600, Criticality Handbook and LA-10860-MS Critical Dzmenszons of
Systems Contazmng 517, 3Py, and U, -

Hand Calculations

Apphcable methods for evaluatmg smgle umts mclude Modified Two Group Dxﬁ'us:on -

Equation (i.e., Critical Equation); Buckhng Converslon, and Comparative Analy:ns

Modified Two Group Diffusion Equatlon Th1s method is apphcable to, and most

o w1dely used for, solution systems

‘ Bucklmg Conversion — The method of bucklmg conversion or shape conversion is -
‘ apphcable to all matenals ~ : ‘

Comparatlve Analysxs ~ This method involves dn'ect comparison of the system

- conﬁguratlons to subcntlcal data from NCS handbooks

, Apphcable methods for evaluating arrays include the Solid Angle Method and the Surface
W Density Method using unit shape factor

‘Solid Angle Method — This method is apphcable to solution systems It is not usefual if
reflection is more effective than a thick water reflector located at the arrayboundary. The
conditions that must be satisfied in order to successfully apply the solid angle method are -
(1) K eftective (Kert) of any unreflected unit does not exceed 0.80; (2) each unit is subcritical

when completely reflected by water; (3) the minimum surface-to-surface separation
between umts is 0.3 meters; and (4) the a]lowed solid angle does not exceed 6 steradians.

y Snrface Density Method usmg unit shape factor - This method can be used as an.

approximation for large arrays of identical units containing solutions and metals. This

‘method determines the spacing and mass of units mdependent of the number of units. An
- important feature of the Surface Den51ty Method is that it is equally apphcable to more

irregular geometnes

When hand calculatlons are used, the spemﬁc methodology employed will be as described n.
“Nuclear Criticality Safety” by R.A. Kneif, American Nuclear Soc:ety, 1991 and subject to atotal
system reactmty of 0. 95 for all credible oﬂ' normal events. ; :
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4 Computer Calculations

- For those cases where adequate references are not available, NCS computational analyses are
performed, which involve the calculation of kg to determine whether the system will be subcritical
under both normal and credible abnormal process conditions. Computer codes that simulate the
behavior of neutrons in a process system or that solve the Boltzmann transport equation are used.

Computer calculations of kg provxde a method to relate analytical mode]s of speclﬁc system
configurations to experimental data derived from critical experiments. A critical experiment is defined

as a system that is intentionally constructed to achieve a self-sustaining neutron chain reaction or

criticality. Critical experiments that have specific, well-defined parametric values and are adequately
documented are termed benchmark experiments. Computer codes are validated using experimental
data from benchmark experiments that, ideally, have geometries and matenal composmons similar to
the systems being modeled. _

Validation of the computer code determmes its calclﬂatlonal bias or uncertamty as we]l asthe
effective margin of subcriticality. The validation involves the modeling of benchmark critical
experiments over a range of applicability. Because the kg value of a critical experiment is essentially
1, the bias of the code is taken to be the deviation of the calculated. values of kegs from unity.
Statistical analysis is employed to estimate the calculational bias, which includes the uncertainty in the
* bias and uncertainties due to extensions of the area of applicability, as well as the effective margin of
subcriticality. Uncertainty in the bias is a2 measure of both the precision of the calculations and the
accuracy of the experimental data. The validation of the computer code specifically defines the

maximum acceptable ks used to determine subcriticality. :

The margin of subcriticality used for the plant results in a ks upper safety limit that ensures
that there is 2 95 percent confidence that 99.9 percent of future k. values less than this limit will be
subcritical. The minimum margin of subcriticality of 0.02 i in ke isused to establish the acceptance

criteria (ie., upper safety limit) for criticality calculations. The upper safety limit varies w1th the -

computer system, codes, cross sections, and materials used in the validation.

The calculation of kg is accomplished by the use of computer codes that utilize Monte Carlo
techniques to determine k.y of a system. Computer models representing the geometrical
configuration and material compositions of the system are developed for use within the code. The

development of appropriate models must account for or conservatlvely bound both normal and

credible abnormal process conditions.

When NCS is based on computer code calculations of k., controls and hmlts are established
to ensure that the maximum k. complies with the applicable code validation for the type of system
being evaluated.- For example, NCS related IROFS developed during initial license application were
developed using reactivity calculations performed on personal computers running the Microsoft
Windows XP operating system and validated as described in Reference 11. Generally, these
.calculations were performed with an upper safety mit of 0.955; however, specific cases may use a
higher or lower limit based on equations from Table 14 of Reference 11. Reactivity calculations,
performed after initial license application, comply with the code validation for the specific system
used to perform the calculation.

5-18



License Application for the American Centriﬁ:gé Plant ‘ - ' Revision 8

Scopmg and analysis calculanons may be performed utlhzmg various unvahdated computer
codes; however, computer calculations of k. used as the basis for NCS evaluations are confirmed by,
or performed using, configuration-controlled codes and cross-section libraries for which documented
validations are performed with at least the same degree of conservatism as that presented in the
validation report WSMS-CRT-03-0093, Revision 0, November 2003 and are in accordance with
ANSI/ANS-8.1-1998.

The computer codes and cross sections used in performing k.« calculations are maintained in
accordance with a configuration control plan. Quarterly, or prior to use, one of the following is
performed: a bit-by-bit comparison of the production version of the software (executable modulesand -
data libraries) versus an archived production version; or a comparison of the output from all
validation cases versus archived output of all validation cases from the original validation performed
when the production version was installed to ensure no changes in the calculated ks for the validation
cases. Changes to the hardware or software are evaluated in accordance with 10 CFR 70.72 change
requirements. The System Admmlstrator a NCS engineer, is responsible for controlling access to the
software.
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11.0 MANAGEMENT MEASURES

Management measures are functions that are apphed to items relied on for safety
(IROFS) to provide reasonable assurance that the IROFS are available and reliable to perform
their functions when needed. The phrase “available and reliable,” as used in 10 Code of Federal
Regulations (CFR) Part 70, means that, based on the analyzed, credible conditions in the
Integrated Safety Analysis (ISA), IROFS will perform their intended safety function when
needed to prevent accidents or mitigate the consequences of accidents to an acceptable level.
Management measures are implemented to provide reasonable assurance of comphance with the
performance requirements, considering factors such as necessary maintenance, operating limits,
common-cause failures, and the likelihood and consequences of failure or degradation of the
IROFS and the measures. This chapter addresses each of the management measures included in
the 10 CFR Part 70 definition of management measures, ie., configuration management (CM),
maintenance, training and qualifications, procedures, audits and assessments, incident
investigations, records management, and other quality assurance (QA) elements. Management
measures are applied in a graded approach. The degree to which management measures are
applied to the IROFS is a function of the item’s importance in terms of meeting the performance
requirements as evaluated in the ISA. USEC will periodically review IROFS per the
requirements of 10 CFR 70. 62(a)(3) to ensure their availability, reliability, and have not
changed. As the final design is developed for the ACP, the management system and design
approach will require that the final designs be reviewed agamst the ISA to ensure the ISA is
bounding.

11.1 Configuration Management

- ... The Configuration Management (CM) Program for the American Centnfuge Plant (ACP)v ,
is described in the following paragraphs.

11.1.1 Configuration Management Policy
In accordance with 10 CFR 70.72, a CM Program is implemented to ensure that changes
from the plant baseline configuration are identified and controlled to help ensure safety through

consistency among the plant design and operatlonal requirements, the physical configuration,
and the plant documentatlon. ‘The CM Program includes:

= Identification and documentation of IROFS;
* Organizational descriptions of duties and reépbﬁéibiiitiee; and

"« Administrative centrol‘s‘ proeedures and iioheies, to implement and document
activities that maintain the plant’s conﬁguratlon.
The goal of the CM program is to ensure that the ACP has accurate current '

documentation that matches the plant’s physical/functional conﬁguratlon, while complying with
applicable requirements.
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11.1.1.1 Program Overview

The Engineering Manager has primary responsiblhty for the mplementatlon of the CM
Program for the ACP. The CM Program is applicable to the plant, structures, processes, systems,
equipment, components, computer programs, and actlvxtles of personnel, regardless of the item’s
Quality Level (QL) classification.

'CM Program procedures provide for a graded application of resources takmg into

consxderanon

= QL (risk s1gmﬁcance), - o | ‘ o |
. Apphcable regulations, industry codes, and standards; | o ) 1

= Complexity or umqueness of an item or activity and the environment in which it has to |
function;

" Qualitjhist"'oryoftheiteminservice;‘ . o ol

= Degree to which functional compliance can be demonstrated or assessed by test, |

inspection, or maintenance methods;
= Anticipated life span; T l
= Degree of standardization; , , - ; o |
. Impo;tia:nce of data generated e |
= Reproducibility of results; and o SR |
= Consequence of failure. o - ) , ; S " - 1
QLs are established in accordance with their irnporfanee to safety as follows: ”

Level Criteria

QL-1 A single IROFS that prevents or mitigates a high consequence event.

QL-2 Two or more IROFS that prevent or mitigate a high consequence event; one or more
- IROFS that prevents or mitigates an intermediate consequence event.

QL-3 Any item other than QL-1 and QL-2; QL-3 1tems are controlled in accordance with
 standardized commercial practlces
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- Radioactive Contamination Control to minimize .and control the spread of
contamination . ‘ : :

* Radiological Postmgs and Controls for familiarization with the s1gns and postings in
the work area . - ,

- = Emergencies involving radiolo gxcal material and the correct response
®  Chemical Tomclty of Soluble Uramum Compounds

Th1s trammg mcludes knowledge examinations and practxcal factor exammatlons of the
personal protective equipment, personnel monitoring, and radiation measurements, if needed.
Radiation Worker Training is reviewed and approved by the Radiation Protection Manager. The -
extent of the course material is commensurate with the potential for exposure. The training
program is reviewed and evaluated every two years.

11.3. 1 4 Nuclear Cntlcahty Safety Trammg

NCS trammg based on ANSI/ANS-8. 20-1991 is prov1ded for personnel who handle or
manage the handling of fissile material and work within Fissile Material Operations Areas. This
training is reviewed and approved by the NCS technical staff and includes a discussion of the
following:

» The fission process

Controllable factors and examples of their application at th1s plant |

NCS postmgs
= NCS emergency procedures

= Consequences of historical criticality accidents

Personnel are trained to report defective or anomalous NCS conditions and to perform
actions only in accordance with written, approved procedures. Personnel are trained that unless a
specific procedure deals with the situation, they will take no action until the NCS personnel have
evaluated the situation and provided recovery guidance. NCS refresher training is required every
two years.

Managers of personnel described above receive additional training on the managerial
responsibilities relating to NCS. . In addition to demonstrating a basic knowledge of NCS
concepts, the principles associated with the management of fissile material workers, and the
oversight responsibilities of fissile material operations, NCS training for managers includes the
following topics: -

= Description of the plant’s nuclear crificality safety policy;
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= Emphasnzmg the fact that employees are to be mformed of thelr nght to questlon

= Explanation for the use of check lists, sign-off sheets, 'and'dOCumehtation in the ' L/
execution of procedures that are pertinent to criticality safety;

= Discussion of relevant_.procedures that pertain to criticality safety with emphasis
given to criticality safety limits, controls, and emergency procedureS'

. Descnptlon of the policy that relates to situations not covered by procedure and to v |
situations in which the safety of the operatlon is in question; and

any operation they believe may not be safe.

11.3.1.5 Envxronmental, Safety, and Health Trammg

This training covers envuonmental, worker safety, and health subJect ‘areas reqmred by
applicable local, state and federal regulations. It is provided to personnel commensurate with
their job assignments. Speclﬁc modules identified as required compliance training for plant
employees are contained in each md1v1dual’s trammg requirement matnx. Some of the areas

include:

Radiological Worker Safety - o - ' S

NCS ' , _ \
Respiratory Trammg | . “ : b
Hearing Conservetion' | ‘

Occupational Safefy and Healt»hA Administration (OSHA),Hazafd Communication

Hoisting and Ri'ggiﬁg ) |

Mobile EqUipinent Opefations

Lockout/Tagout Work Permits

‘Safety and Health Work Permits

Resource Conservation and Recovery Act for Hazardous Waste Generators
OSHA Hazardous Waste Operailons and Emergency Response Standard
Personal Safety

Spill Prevention Control and Countermeasure Plan
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11.3.1.6 Operatlons and Maintenance Personnel Trammg

Trammg is designed, developed, and mplemented to assist plant employees in ga.lmng an
understanding of applicable fundamentals, procedures, and practices specific to the plant. It is
also used to develop the skills necessary to perform assigned work in a safe manner. Ifa task is
identified to operate or maintain an IROFS, then the PBT methodology is used. Initial and
continuing training is provided for the following operations and maintenance ]Ob categories
relied on to operate and/or maintain IROFS. SRR .

11.3.1.6.1 Operatlons Techmclan ,

ThlS program is des1gned for personnel who monitor and operate centnﬁage feed
withdrawal, product, equipment and supporting systems. They operate systems necessary to
support the plant, perform integrated system testing, execute valving: orders, adjust equipment
settings, start-up, and shutdown equipment. - The Operations Technician also assemble, transfer,
install, repair, and test centrifuge machines. = The Operations Technician training and
quahﬁcatlon program is separated into three sequential phases

* Phase I provides classroom trammg on basic fundamentals and consrsts of the

. following: Centrifuge Operations Orientation; Uranium Enrichment Technology;

. Operating Principles and Theory of Centrifuge . Equipment; Process Control; and
Process Support Systems.

= Phase II provides classroom and OJT on the des1gn, assembly, transport, and repair of =
centrifuge machines. .

= I’hase I proyides classroom and OJT on the IROFS identified in the ISA Sumnmry;
NCS limits and controls; equipment operations; support systems; and normal, off-
normal, and emergency operating procedures for the plant.

11.3. 1.6.2 Amencan Centnfuge Plant Operatlons Supemsor ;

This program is desrgned for personnel who supervrse the Operatlons Techmclan and -
make operational decisions durmg pormal, off normal, and emergency operations. ~ The
Operations Superwsor is the senior person on shift and directs equipment start-up, shutdown,
and changes in system alignments. The Operations Supemsor trammg and quahﬁcatlon
program is separated into four sequential phases:: .

= Phase I provides classroom training on basic findamentals and consists of the
following: Centrifuge Operations Orientation; Uraninm Enrichment Technology;
Operating Principles and Theory of Centnﬁlge Eqmpment Process Control; and
Process Support Systems. .

s Phase IT provides classroom and OJT on the design, assembly, transport, and repalr of ?
centrifiuge machines.
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» Phase III provides classroom and OJT on the IROFS identified in the ISA Summary;
NCS limits and controls; operations; support systems; and normal, off-normal, and
emergency operating procedures for the plant.

* Phase IV provides classroom and OJT on the supervisory roles and responsiblhtles for
the safe operation of the plant.

11.3.1.6.3 Centrifuge Support Mechanic"

This program is des_igned for maintenance personnel who service and repair computers,

programmable controllers, and electrical, electronic, and pneumatic support systems and

components. The Centrifuge Support Mechanic trammg and qualification program is separated

into three sequentlal phases:

= Phase I provides classroom traJmng on Centrifuge Operations Onentatlon and

'Operating Principles and Theory of Centrifuge Equipment.

= Phase II prov1des classroom and OJT on the plant electncal, mstrument and
’ electromc control systems and components '

= Phase III provides classroom and OJT on mamtenance procedures, programs and
practices. :

11.3.1.6.4 Céntrifuge Maintenance Mechanic

This program is designed for maintenance personnel who install, remove, repair, and
service mechanical equipment and systems in the field and in shop locations. The Centrifuge
Maintenance Mechanic trammg and quahﬁcatlon program ‘is separated into. three sequential
phases:

® Phase I prowdes classroom’ trammg on Centnfuge Operations Onentatlon and-

Operatmg Principles and Theory of Centrifuge Equlpment

» Phase II provides" classroom and OJT on the plant mechanical systems and

‘ components

= Phase HI provides classroom and OJT on maintenance procedures, programs, and. :

practices.
11.3.1.6.5 Centnfnge Mamtenance Supervxsor _
This program is des1gned for the supervisors of the Centnﬁlge Mamtenance and Support

Mechanics. The Centrifuge Cascade Maintenance Superv1sor trammg and quahﬁcatlon program
is separated into four sequential phases:

11-26




License Application for the American Centrifuge Plant T N Revision 8

W = Phase I provides classroom trammg on Centrifuge Operatlons Onentatlon and*
Operating Principles and Theory of Centrifuge Equipment.- h

» Phase II provides classroom and OJT on the plant mechanical, electncal, mstrument E
 and electronic control systems and components

= Phase II prov1des classroom and OJT on maintenance procedures programs and .
practlces o

= Phase IV provides classroom and OJT on the supervisory roles and respon51b111t1es for
the safe operation of the plant. - , o

11.3.1.7 Operations Analysis Engineer Training

Operations Analysis Engineer training is provided to those persons, who review process
eqmpment operational parameters, analyze the data and determine equipment settmgs The
Operations Analysis Engineer is an advisor to the Operations Supcrv1sor concerning plant
operatxonal decisions. The Operatlons Analysis Engineer has as a minimum a bachelor’s degree -
in cngmeermg or the physical sciences or equlvalem technical experience, and three years of
nuclear experience. The training is based on a review of job analysis data, training requlrements
for specific systems, and existing training materials. -

11.3.1.8 System Engineer Training

System Engineer training is provided to those persons who prov:de engmeermg support
and review of the design and modifications of IROFS. System Engineers are responsible for
reviewing design proposals and modifications; ensuring that the appropnate documents and
procedures are updated to be consistent with modifications; and assisting in work control
preparation and identification of post-maintenance test requirements for IROFS. The System
Engineer has as a minimum a bachelor’s degree in engmeenng or the physmal sciences or
equlvalent technical experience, and three years of nuclear experience. The training is based on
a review of job analysis data, tra:mng requn'ements for spemﬁc systems, and ex1stmg training -
materials. , , , -

11.3.1.9 Nuclear Criticality Safety Engmeer Trammg

NCS personnel admmlster Nuclear Cntlcahty Analyst trammg and quahﬁcatxon.
Training is based on ANSI/ANS-8.20-1991 and ANSI/ANS-8.19-1996, Administrative Practices
Jor Nuclear Criticality Safety, NCS procedures-define educational and expenence prerequisites,
along with required training courses and OJT act1v1t1es to be completed pnor to quahﬁcatlon. -

11.3.1.10 Health Physics Technician Trammg

Health Physws support training and qualification is administered in accordance w1th

guidelines provided in the Training Development and Administrative Guide (TDAG) for Health

Physics Technicians. It utilizes the performance based training methodology and applies to those

W individuals, both plant and contractor, who are engaged in the evaluation of radiological
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conditions in the plant and the implementation of the necessary radiological safety measures as
they apply to nuclear plant workers and members of the general public.

11.3.1.11 Laboratory Technician Training

Laboratory support training and quahficatlon is admmistered in accordance w1th the
guldehnes set down in the TDAG for the Laboratory and Technician Trammg Program. The
training utilizes the performance based training methodology. Training is provided in the areas
of Laboratory Controls and Standards, Mass Spectrometry, Process Services, Chemical
Technology, Uranium Sampling, and Uranium Analysis. o
11.3.1.12 Fire Protection and Emergency Management Training
11.3.1.12.1 Fire Protection Training

" State certification requn'ements prov1de the basis for firefighter trammg programs

Emergency medical response personnel meet requirements for state certification as emergency

medical technician (these are usually also firefighters). Qualified instructors provide a range of

_classroom and hands-on training to maintain standards of performance for response personnel. -

Training needs are reviewed annually and the training program modified to meet identified
needs. Drills are conducted quarterly, as part of the Emergency Plan training. :

11.3.1.12.2 Emergency Management Training
Training is conducted in the areas of:
. General Emergency Plan trammg
= Speclahzed Emergency Plan training for the Emergency Response Orgamzatlon

= Off-site Emergency Management trammg :

Emergency Management drills and exercises are conducted to develop, maintain, and test

the response capabilities of personnel, facilities, equipment, and training.

11.3.2 Analysis and Identification of Functional Areas Requiring Training

A needs/job analysis is used to identify the tasks affecting worker or public safety,
safeguards of regulated material, or protection of the environment as identified in the ISA
Summary. The analysis is conducted with applicable program area SMEs and training
personnel. The training programs for the following plant job pos1t10ns/worker class1ﬁcat10ns are

based on a needs/job analysis:
= ‘Operations Technician

= Operdtions Supervisor
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» Centrifuge Maintenance Mechanic

= Centrifuge Support Mechanic

. Centnfuge Maintenance Superv1sor‘

. Operatlons Analysls Engmeer :

= System Engineer

= NCS Engineer

= Health Physics Technicians

s Laboratory Techni_cians - |

The plant-specific task list is developed ‘for each of the above positlons/classiﬁcations. ‘
The task lists are analyzed based on input from line management and SMEs, rating each task on
degree of difficulty, importance of the task, and frequency of task performance. From this
analys1$, the tasks are selected for trammg based on their rating. The ratmgs are:

= 'Overtram requlres mmal and contmumg trammg,

= Train - reqmres initial trammg,

= Pre-train or just-in-time:- requxres trammg but is not taught until that specific .
knowledge or skill is needed; or - , : .

= No train -formal trammg is not reqmred

The tasks selected for training are matrixed to the assoclated procedures and trammg
materials.. The matrices are rev1ewed and updated in conjunctlon with the perlodlc review of the

assoclated procedures

Procedure changes equtpment changes _]Ob scope changes plant modlﬁcatlons and other
changes affecting task performance are monitored and evaluated for their impact on'the
development or modification of initial and continuing training programs. - The affected training
materials are modified or new materials developed, based on the s1gmﬁcance of the change, and
modifications are documented in the program ﬁles The trammg matenals are updated pnor to
conducting training. _ ‘

ll 3.3 Position Trammg Reqmrements

Plant procedures and individual TRMs dehneate mmal and contmumg trammg
requirements for employees. The training program requirements for those positions relied on for
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- safety or personnel who perform actions that prevent or nmitigate accident sequences described in
the ISA Summary, are defiried in TDAGs. The TDAGs include:

= Organization and Administration Responsiblhtles

* Trainee Selection Criteria, including the minimum educatlonal, techmcal, expenence
and physical requirements

* Course Loading for Initial and Continuing Training

* Test/Evaluation Guidelines

®* Training and Evaluat_ion Documentatlon_ 'Guldelines

* Training Courses or Modules for Specific Qualification Areas :

11.3.4 Development of the Basis for Trammg, Inclading Objectlves

Leammg objectives are estabhshed to identify the trammg content and to deﬁne
satisfactory trainee performance for the task or group of tasks selected for training from the job

analysis. Learning objectives state the requisite knowledge, skills, and abilities the trainee must
demonstrate. The conditions under which the required actions take place and the standards of
performance required of the trainee are also determined in development of the learning
objectives. Learning objectives are sequenced within. tralmng matenals based on their
relationship to one another. v ,

Learning ob_]ectlves are documented n lesson plans and tralmng gmdes and are rewsed as
necessary based on changes in procedures, plant systems/eqmpment, or Job scope

11.3.5 Organization of Instruction, Using Lessor: Plans and _Other Training Gui