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3.5 UTILITY AND SUPPORT SYSTEMS 

Louisiana Energy Services' (LES) National Enrichment Facility (NEF) utility and support 
systems are descnbed fn this section. The fnfonnation provided for each system emphasizes 
capacities, redundancies, and other provisions for coping with routine and non-routine events. 

·The Separations Building consists of three units called Separations Bulldlng Modules. Some of 
the utility and support systems are duplicated In each Separations Bullding Module whlle other 
.systems serve the entire facility. The·descriptlons and flow diagrams of duplicated systems . 
presented in this section represent Separations Building Module 1 systems, which are generally 
identical in Separations Building Modules 2 and 3. Any atfferences are clearly Indicated in the 
text and figures. · 

The system descriptions provided for each system Include functional requirements, design 
capacities, system interfaces, and descriptions of major components. In addition, operational 
characteristics are discussed for both routine operations and non-routine operations. 
Supporting Information Is provided In the form of flow diagrams to facilitate an understanding of 
the system design. · 

Anally, safety considerations are described for each system. The calculated values of~ 
provided In the following sections were obtained using the criticality code MONK8A (SA, 2001 ), 
In conjunction With the JEF2.2 nuclear data library. All values of keir given In the following 
sections are equal to kcaic + 3 aca1c with a safety limlt of 0.95. The health and safety of the public 
are protected such that a failure or Inadvertent operation of any of the utility systems would not 
result in a release of hazardous quantities of chemlcals qr racf1Stion. The basis for this 
concluslon Is presented In Section 3.7. General Types of Accident Sequences, ard Section 3.8, 
Items Relied on for Safety (IROFS). 

Although many of the utility and support systems do not contain Items relied on for safety, 
appropriate design and operating features that enhance public safety, worker safmy, and faci0ty 
reliability are provided for each system. Items relied on for safety, which are asscclated with I 
utility and support systems, are Hsted In Section 3.8, Items Relied On For Safety (IROFS). The · 
Codes and Standards generally applicable to the utility and support systems are listed In Table 

. 3.5-1, Codes and Standards. · 
In the following sections, the design process parameter values are specified with a datum of 
standard atmospheric pressure at sea level. These. values will be finalized to reflect thEi site­
specific NEF elevation during the design phase and the ISA Summary will be revised 
accordingly. 

3.5.1 Bulldlng Ventilation 
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~ 3.6 PROCESS HAZARDS 

The separation of uranium Isotopes Is a physical rather than chemfcaJ process. Nntural uranium 
hexafluoride 

Although the separation of Isotopes Is a physical rather than chemlcaJ process, chemical 
prlncfples play 

controlled by utility systems that deco 
effluent streams and lubricating oil. 

from 

The process hazards associated with the NEF were Identified in the Integrated Safety Analysis 
(ISA). These process hazards Include radioactivity, toxicity of UF1 and b~ products, 
and criticafrty. The hazards from radioa • were evaluated In the ISA and found to be low 

po e a!IJnt sequences consequences are 
n 3.7, General Types of Accident Sequences. 

•NOTE: Design process parameter values are specified with a datum of standard atmospheric pressure · 
at sea level. These values will be finalized to reflGct the site-specific National Enrichment Facmty 
elevation during the design phase and the ISA Sunmary wm be revised acconfingly. 
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3.7 GENERAL TYPES OF ACCIDENT SEQUENCES 

Table 3.7·1, Accident Sequence and Risk Index, fists the potential accident sequences that 
were Identified that could have consequences that exceed the performance criteria of 10 CFR 
70.61 (CFR, 2003 . The accidents uences Identified In Table a7-1 include those from the 
classified and The likelihood, consequence, 
and risk ratings are a so provi • e measures r uce e risk to acceptable levels (Items 
Relied on for Safety (IROFS)) by etther reducing the frequency of occurrence of the events or 
mitigating the consequences of the events are also Identified. Additional details/descriptions of 
the acoident sequences presented in Table 3.7-1 are provided In Table 3.7-2 Accident 
Sequence Descriptions. Again, these descriptions include the 

The results presented In Tables 3.7-1 and 3.7•2 are for the hazards Identified for the process 
systems. The fire (external to the process systems) and external events (e.g., severe weather, 
seismic, transportation and Industrial) hazards were assessed on a facility-wide basis and the 
results summarized In Tables 3.7-3, External Events and Are Accident Sequences and Risk 
Index and 3.7-4, External Events and Are Accident Descriptions. These are discussed In 

~ additional detail later In the text. Table 3.7-5, Uranic Material Assumptions for Criticality 
Accident Sequences, provides the assumed mass and enrichment values for 235U for each of 
the criticality accident seque~s presented In Tables 3.7-1 through 3.7-4. 

The accident sequence risk assessment demonstrates that credible high-consequence events 
are highly unlikely and credible intermediate-consequence events are unlikely. IROFS 
necessary to prevent or mitigate event sequences that exceed 1 O CFR 70.61 (CFR, 2003) 
criteria have been Identified. 

The definitions for the contents of each column In the accident summary tabulation In Table 
3.7-1 and Table 3.7-3 are provided below. The ISA methodology Is described In Section 3.1, 
General ISA Information. 

Accident Identifier 

This column Identifies the accident sequence being analyzed. The ISA will have nll accident 
sequences for each uniquely Identified facility process. The accident sequence Identifier has 
the format AAB-C where AA Is the system/area from the table below, B is the Hamrd and 
Operability (HAZOP} Analysis node number and C Is the accident sequence number. 
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Accident Seauence SVstem Identifier 
Identifier (AA) Svstem/Area 

CL Chemical Laboratorv 
CH Technical Services Building (TSB) Contaminated Workshop 

and Laboratories HVAC 
CP CYiinder Preoaration Room 
DC Contingencv Dumo 
OS Decontamination 
EC Cascade 
FR Fomblin Oil Recovery 
LR Laundrv 
LT Uquid Effluent Treatment 
LW Uquld Effluent Collection 
MS Mass Soectrometrv Laboratorv 
PB Product Blendina and Liauid Samolina · 
PT Product Take-Off 
RO Cv1inder Recelot and Dlsoatch 
sv Separations Buildina Gaseous Effluent Vent 
SW Solid Waste Collection 
TP CentrifuaeTesVCentrifuae Post Mortem 

. 1T Tails Take-Off 
TV TSB Gaseous Effluent Vent 
UF UF11 Feed 
VR Ventilated Room 

Initiating Event Index (Column a) 

This column lists Initiating events or IROFS failures that are typically Identified In the Process 
Hazard Analysis (PHA) phase of the ISA and that may lead to consequences exceeding those 
Identified In 1 O CFR 70.61 (CFR, 2003). Initiating events are of several distinct types: (1) 
external events, such as hurricanes and earthquakes: (2) f aclllty events external to the node 
being analyzed (e.g., fires, explosions, failures of other equipment, flooding from facility water 
sources): (3) deviations from normal operations of the process in the node (i.e., credible 
abnormal events): and (4) failures of IROFS of the node. The tabulated initiating events consist 
of those that involve an actual or assumed failure of IROFS or that cause a demand requiring 
IROFS to function to prevent consequences exceeding 1 O CFR 70.61 (CFR, 2003) levels. The 
frequency Index number for initiating events is given in the table In column (a).• Table 3.1-9, 
Failure Frequency Index Numbers, provides criteria for assigning a value to the frequency 
index. 

Preventive Safety Parameter 1 or IROFS 1 Failure Index (Column bl 

This column addresses the failure or success of the safety parameter designated to prevent 
consequences exceeding 10 CFR 70.61 (CFR, 2003) criteria. Specific IROFS that are needed 
to maintain the safety parameter are included In the table. The failure duration of the first 
IROFS is assigned using Table 3.1-11, Failure Duration Index Numbers. Accident sequences 
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where two IROFS must simultaneously be In a failed state require assignment of the three Index 
numbers (1) the failure frequency of the first IROFS, (2) the duration of this failure and (3) the 
failure frequency of the second IROFS. Except where Identified on Table 3.7-3, External Events 
And Fire Accident Sequences And Risk Index, failure duration Index numbers am zero (zero 
corresponds to-an average failure duration and test frequency of one year) and e.re therefore not 
explicitly shown on Table 3.7-1 and Table 3.7-3. Reverse sequences are not Identified In Table 
3.7-1 since the failure frequencies and the duration of outages of the first and second IROFS of 
accident sequences with multiple IROFS are the same. Accident sequences may be more 
easily described as an occurrence of an Initiating event followed by a failure of the IROFS on 
demand. In these cases, the failure probability index number is assigned using J"abre 3.1-10, 
Failure Probability Index Numbers and the failure duration Is assigned using Table 3.1-11. 

preventive Safety Parameter 2 or IROFS 2 Failure Index (Column c) 

This column Is provided in case a second preventive Safety Parameter or IROFS Is designated. 
The failure probability on demand Is assigned in the same manner as for preventive IROFS 1. 

Mitigation IROFS Failure Index (Column d) 

This column Is provided In case IROFS are available to mitigate the consequences of the 
accident sequence. That Is, they reduce, but do not eliminate, the consequenceu of an accident 
sequence. An IROFS that eliminates all adverse consequences Is considered pr,eventive. 

Ul<ellhood Index T Uncontrolled (U)/Controlled (C) (Column e) and Likelihood Ca~ 
{Column fl 

~ •. Ji Column (f) lists the likelihood category number for the risk matrix, which Is based on the total 
likelihood Index for an accident sequence. Column (e) Is the total likelihood lnde,c, T, Is the sum 
of the Indices for those events that comprise an accident sequence, which normally consists of 
the Initiating event and failure of one or more IROFS, Including any failure duration Indices. 
Based on the sum of these indices, the likelihood category number for the risk matrix Is 
assigned using Table 3.1•8, Determination of Likelihood Category. 

Consequence Category (Type of Accident) (Column g) 
. 

This column is provided to assign the consequence category numbers based on astimating the 
consequences of all types (I.e., radiological, criticality, chemical, and environmental) of accident 
sequences that may occur. Accident sequences having IROFS to mitigate consequences are 
divided Into two cases, one where the mitigation succeeds, and one where It falls, each with 
different consequences. The type of accident is also listed in parenthesis where ·r Indicates 
chemical and CR Indicates criticality. 

Risk Index {h = f x g) Uncontrolled(U)!Controlled {C) {Column h) 

This column is provided to list the risk Index, which is calculated as the product of the likelihood 
category and consequence category numbers. This Is shown In the column heading by the 
formula •h = f x g." Sequences with values of •h• less than or equal to 4 are acceptable. (See 
Table 3.1-6, Risk Matrix with Risk Index Values). 
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Comments and Recommendations 

This column records ISA team conclusions. 

3.7.1 Process Risk Assessment 

The· results of the risk assessment performed for ·each accident sequence are summarized In 
Table 3.7-1, Accident Sequence and Risk lndex. The following Information Is provided for each 
accident sequence, includlng the Inclusion of any events which were screened as not credible: 

• Consequences for each general type of uncontroned accident sequence 

• Comparison of the accident consequences to the performance requirements of 1 O CFR 
70.61 (CFR, 2003) and designation of each as a 'high consequence evenr (10 CFR 
70.61 (b)) (I.e., Consequence category 3}, an 'intermediate consequence event' (1 O CFR 
70.61 (c)) (I.e., Consequence Category 2) or neither (i.e. an event of no regulatory concern 
(low consequence event)) (I.e., Consequence Category 1) 

• Likelihood of occurrence of each accident sequence, expressed In terms of the likelihood 
category (3=not unlikely, 2=unlikely, 1=highly urillkely)_ 

• Classification of the risk of each uncontrolled accident sequence 

• Classification of the Dkeiihood of occurrence of each accident sequence (following 
application of IROFS) 

• Classification of the risk of each controlled accident sequence 

The detailed descriptions for the accident sequences are provided in Table 3.7-2, Accident 
Sequence Descriptions. 

3.7.2 Fire end External Events Risk Assessment 

As discussed previously, facility fires (FF) and external events (EE) were assessed on a facility­
wide basis. The results of this assessment are presented In Tables 3.7-3, External Events and 
Rre Accident Sequences and Risk Index, and 3.7-4, External Events an~ Fire Accident 
Descriptions. The ISA methodology utilized for external events and facility fires Is described in 
Section 3.1, General Integrated Safety Analysis (ISA) Information. The information contained in 
the columns in Table 3.7-3, External Events and Fire Accident Sequences and Risk Index Is 
defined In Section 3. 7.1, Process Risk Assessment. 

3.7.3 Selected Consequence Analysis 

To support the classification of ISA events and sequences by the National Enrichment Facility 
Emergency Plan, consequence analyses have been rformed for the ulated e 
identified In the ISA Summary for which 
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3.7.3.1 Nuclear Criticality 
. 

A conservative public consequence calculation for a criticality event has been completed. The 
consequence analysis methodology Is based on NUREG/CR-6410 (NRC, 1998). The 
calculations were performed Using the following assumptions: 

For the prompt gamma radiation. the source was assumed to be shielded by a 20.3 cm (8 inch) 
"thick concrete wall, and receptors were assumed to be at 340 m from the criticality site and at a 
number of other distances out to 1.61 km (one mlle). Ensuing doses were calculated through 
use of a point-kernel shielding code, for a 2-hr exposure Interval and for the du~tion of the 
criticality event (8 hrs). · 

· For the atmospheric releases, 100 Ok of the noble gases produced by the criticality events and 
25 % of the halogens (Iodines) produced by the criticality events, and 0.05 % of the particulates 
and uranium isotopes in the evaporated solution (I.e., 0.0125 % of the totals) were assumed to 
be released from the vessel where the criticality takes place and released to the atmosphere 
without mixing or decay within the building. The atmospheric releases were assumed to be at 
unHorm rates representative of the actual airborne releases from the criticarrty evants during the 
Oto 2 hr Interval and the 2 to 8 hr Interval. Credit for deposition within the building and ductwork 
was conservatively Ignored. 
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Dispersion and ground-deposition of the released radioactivity was based on a computer code, 
which Implements the methodology in Regulatory Guide 1.145 (NRC, 1982) end uses a finite­
clouckx>rrectlon capablfrty for doud shine. 

Dispersion/deposition calculations were perfonned for the 5fh percentile meteorology to 
represent adverse dispersion conditions (I.e., better dispersion conditions prevail 95 % cf the 
time), and 5011 percentile meteorology to represent the realistic-case analyses. 

The ensuing radiological consequences (submersion, Inhalation and ground-shine pathways) 
were calculated at the critical receptor on the site boundary and at a number of distances out to 
1.61 km (one mile), using a computer code for radiological Impact evaluations. The exposure 
Intervals were. assumed to be 2 hrs and 8 hrs, the latter representing the end cf the criticality 
event. 

The 2-hr and 8-hr Total Effective Dose E uivalent 
detennlned to be ; these doses 
Include the proo,pt gamma ra ,at.ion an e reteaisea cont utions u r accident 
meteorology (511 percentile)~ The corresponding doses as a function of distance from the 
crltlcaUty site are presented In Figure 3.7-1, TEOE Doses from Postulated Criticality, for both 
accident (5 %) and average meteorology. These results Indicate that the consequences of a 
postulated criticality event upon members of the ublic at or be nd the site boundary would be 
considerably below the threshold for an as defined by 1 o CFR 
70.61 (CFR~ 2003). 

This calculation conservatively bounds the various locations in the facility where a criticality 
event Is possible. 

3.7.3.2 Blending Donor Station Heater Controller Failure and Heater Run Away (No IROFS '--" 
Credited) 
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S.8 ITEMS RELIED ON FOR SAFETY (IROFS) 

This section of the Integrated Safety Analysts (ISA) Summary lists an of the·uems Relied On For 
Safety (IROFS) designated for high-and lntennediate-oonsequence acctdent sequences. 

3.8.1 IROFS 

Table 3.8-1, Items Relied On For Safe 
National Enrichment Facfli N 

e 
r re uce e occurrence, or consequences, e a nt 

scenarios such that the associated risks are acceptable. The IROFS; which reduce the 
fikelihood of occurrence, are termed "preventive• whereas the IROFS whf reduce the 
·-ns uences are tenned "mitigative.■ 

The IROFS deslgnated or ensure Jll:U,jlll~ ll'Ulr'ltttu:11"1 or 
_ r potential accident sequences that are of acceptable risk, as defined In 

Table 3.1-6, Risk Matrix with Risk Index Values. There are no IROFS that are frequently or 
continuously chaDenged. · 

• Table 3.8-1, describes each IROFS, ldentlf1es Its expected safety function, and references the 
accident sequence (as found In Table 3.7-2, Accident Sequence Descriptions and Table 3.7-4, 
External Events and Fire Accident Descriptions) that describes the concfitions needed for the 
IROFS to re1iab1y perfonn Its function and the effects of Its fa11ure. The Table 3.S.1 descrlpUon 
of each IROFS also Identifies the Failure ProbabUity Index Numbers. For Indices that me more 
negative than the lower absolute value nomlnally assigned to the type of IROFS Indicated from 
Table 3.1-10, a reference Is made to Section 3.8.3, Basis for Enhanced or Hlgh Avallablrrty 
Failure Probabmty Index Number, to Justify the Index value used. The refiabllity for an IROFS Is 
proportionate to the amount of risk reduction rened on In the ISA. Thus, the level of the 
rellabffity management measures applied to an IROFS Is commensurate with the required 
reltabfflty. Management measures wm ensure that IROFS are desfgned, lmptementecf, and 
maintained, as necessary, to be avaRable and refiable to perform their safety function when 
needed. The degree of renabmty and avallablllty of IROFS ensured by these measures are 
consistent with the evaluations of accfcfent likelihood In the ISA. As described In Section 
3.8.1.3, general hlgh-quafrty Management Measures ere appDed to all lROFS. However, certain 
IROFS evaluated In the ISA may require •enhanced" administrative controls or may require 
automatic engtneered controls to have 9htgh avaDabtnty.■ The basis for these evaluations Is 
presented In Section 3.8.3, as referenced from Table S.B-1. 

For accident sequences postulated to result In nuclear critJcality, IROFS are specffied to ensure 
subcriticality under eJI nonnal and credible abnormal cond"rtions. In order to Identify IROFS, It 
was conservatively assumed that Initiating events would result In criticarrty. The IROFS 
associated with criticality accident sequences have been specified consistent with the definition 
of •1tems rened on for safe~ In 1 o CFR 70.4, "Definitions■ (CFR, 20038). 

IROFS wUI be designed, constructed, tested and maintained to QA Level 1-. IROFS wlll comply 
with design requirements established by the ISA and the apptlcable codes and standards 
(current approved version at the time of design). IROFS components and their designs will be 
of proven technology for their Intended application. These IROFS components and systems will 
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be qualiff ed to perform their required safety functions under normal and accident conditions, 
e.g., pressure, temperature, humlcfdy, seismic motion, electromagneUc Interference, and radio­
frequency Interference, as required by the ISA. IROFS components and systems will be 
qualified using the appDcable guidance In Institute of Bectrlcal and Bectronlcs Engineers 
(IEEE) standard IEEE-323, 1983, 81EEE Standard for Qualifying Class 1E Equipment for 
Nuclear Power Generating Stations" (IEEE, 1983). Furthennore, IROFS components and 
systems wm be designed, procured, Installed, tested, and maintained using the appllcable 
guidance In Regulatory Gulde 1.180, "Gutdellnes for Evaluating Bectromagnetfc and Radio­
Frequency Interference In Safety-Related Instrumentation and Control Systems,• Revision 1, 
dated October 2003 (NRC, 2003). IROFS systems wiU be designed and maintained consistent 
with the rellablJity assumptions In the ISA. Redundant IROFS systems win be separate and 
Independent from each other. IROFS systems will be deslgned to be fail-safe. In addition, 
IROFS systems win be designed such that process control system faJtures wi11 not affect the 
ablfity of the IROFS systems to perform their required safety functions. Plant control systems 
wm not b·e ·u~ed to perform IROFS funcUons. Installation of IROFS systems win be In 
accordance with engineering specifications and manufacturer's recommendations. Required 
testing and calibration of IROFS will be consistent with the assumptions of the ISA and setpolnt 
calculatlons, as appHcabte: For hardware IROFS lnvcMng Instrumentation which provides 
automatic prevention or mitlgaUon of events, setpolnt caJcuJatlons are performed In accordance 
with a setpolnt methodology, which Is consistent with the appllcabla guidance pl'9\lfded In 
Regulatory Guida 1.105, •setpolnts for Safety-Related Instrumentation,• Revision 3, dated 
December 1999 (NRC, 1999). 

,. In adcfltlon, for those IROFS requiring operator actions, a human factors engineering review of 
the human-system Interfaces shall be conducted using the appffcabla guidance In NUREG-
0700, ,-,uman-System Interface Design Review Gufdeffnes,• Revision 2, dated May 2002 
(NAC, 2002), and NUREG-0711, "Human Factors Engineering Program Review Model,• 
Revision 2. ~ted February 2004 (NRC, 2004). . . 

~i: For IROFS and IROFS with Enhanced FaDura Probablrdy Index Numbers (I.e., enhanced 
IROFS) that-require "Independent v~riflcaUon• of a safety functlon, the Independent verification 
shall be Independent with respect to persoMel and personnel Interface. Specfflcally, a second 
qualified lndMduaJ, operating Independently (e.g., not at the same time or not at the same · 
location) .of the lndMduaJ assigned the responsibility to perform the required task, shall, as 
appUcabte, verify that the required task (I.e., safety function) has been performed con:ectly (e.g., 
verify a condition), or re-perform the task (I.a., safety function), and confirm acceptable results 
before~c;td;ltJonal actfon(s) can be taken which potentially negatively Impact the safety function 
of the DaOFS. The required task and Independent verification shall be Implemented by 
procedure °and documented by Initials or signatures of the lndMduats responsible for each ~ 
In adcfltton, the lndMduals perfonnlng the tasks shan be qualified to perfonn, for the particular 
system or process (as appHcabte) Involved, the tasks required and shaft possess operating 
know1edga of Iha particular system or process (as appUcabta) Involved and Its retatlonshlp to 
facmty safety. The requirements for Independent verification are consistent With the appl1cabte 
guidance provided In ANS,!IANS-3.2-1994 (ANSI, 1994). 
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The following Information related to IROFS will be avaffable onslte In the ISA documentation 
once final design Is completed. 

• Hardware IROFS design detalls, such as system schematics ancf/or descriptive lists, 
sufficient tQ determine the structures, system, equipment or component Included Within the 
hardware IROFS' boundary 

• Identification of essential utmties and support systems on which the IROFS depends to 
perfonn the Intended safety functions 

• Operating ranges and limits for measured process variables, e.g., temperature, pressure, 
associated with IROFS 

• Basis for estabDshlng the average wlnerable outage time to maintain acceptable IROFS 
avaRablllty 

• Safety limits and safety margins, as applicable. 

3.8.2 Sole IROFS Ust 

The sole IROFS for the NEF are provided In Table 3.8-2, Sole Items Relied On For Safety 
(IROFS). Table 3.S-2 ldentffies the sole IROFS titles, IROFS Identifier, and references the 
accident sequence (In Table 3.7-2. Accident Sequence Descriptions, and Table 3.7-4, External 
Events and Fire Accident Descriptions) that describes the cond'rtlons needed for the IROFS to 
refiably perform Its function and effects of Its faUure. The description of the sole IROFS 
associated safety functions· Is provided In Table 3.S-1. Sole IROFS are those designated as 
Class A on Table 3.S-1. 

. . . 
A sole IROFS Is a single Item or feature that Is relied upon to prevent or mltigate an accident for 
which the consequences could exceed the performance requirements In 10 CFR 70.61 (CFR, 
2003b). It Is acceptable to rely on these sole IROFS for non-crlticality accident sequences 
because these IROFS wm re_liably provide sufficient preventive and mitigative features to ensure 
that the associated accident sequence results In an acceptable risk. 

3.8.3 Basis for Enhanced.or High Avallablllty Fallure Probablllty Index 
Number 

For Failure Probabnity Index Number (FPIN) lncftees that are more negative than the lower 
absolute value nomlnaUy asslgned to the type of IROFS Indicated from Table 3.1-10, -the 
following bases are provided. These IROFS reflect •enhanced" administrative controls and/or. 
active engineered controls with ,-.fgh avallabtnty: The fonowing Sections are referenced from 
Table 3.S-1 for these IROFS. The nominal Management Measures outlined In Section 3.1.8.3 
that apply to all lROFS, continue to also provide high quality assurance that these IROFS wm be 
maintained, however, the following add'rtlonal Management measures provided the basis for 
assigning the more negative value. 

, (Note subsection numbering Is not contiguous. Subsections numbered to correspond to 
appDcable IROFS number.) 
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