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COLD VACUUM DRYING FACILITY 
HAZARD ANALYSIS REPORT 

1.0 INTRODUCTION 

This report describes the methodology used in conducting the Cold Vacuum Drying Facility 
(CVDF) hazard analysis to support the CVDF final safety analysis report (FSAR) and documents 
the results. The hazard analysis was performed in accordance with the U.S. Department of 
Energy (DOE) standard, DOE-STD-3009-94, I’repurufion Guide,fiw 1J.S. Department ofEnergy 
Nonreuctvr Nuclear Fucilily Safety Aiwlysis Reports, and implements the requirements of 
DOE Order 5480.23, Nuclear Safety Anulysis Reports. 

The hazard analysis process identified hazardous conditions and material at risk, determined 
causes for potential accidents, identified preventive and mitigative features, and qualitatively 
estimated the frequencies and consequences of specific occurrences. The hazard analysis was 
performed by a team of cognizant CVDF operations and design personnel, safety analysts familiar 
with the CVDF, and technical experts in specialty areas. Attachment A lists the members of the 
hazard analysis team and describes the background and experience of each. 

The material included in this report documents the final state of a nearly two-year-long 
process involving formal facilitated group sessions and independent hazard and accident analysis 
work. The hazard analysis process led to the selection of candidate accidents for further 
quantitative analysis. New information relative to the hazards, discovered during the accident 
analysis, was incorporated into the hazard analysis data in order to compile a complete profile of 
facility hazards. Through this process, the results of the hazard and accident analyses led directly 
to the identification of safety structures, systems, and components; technical safety requirements; 
and other controls required to protect the public, workers, and environment. 

2.0 SCOPE OF THE HAZARD ANALYSIS 

The hazard analysis documented in this report, conducted to support the CVDF FSAR, 
covered normal, intended, CVDF operations to remove free water from the multi-canister 
overpacks (MCOs) containing spent nuclear fuel. The hazard analysis process, described in 
Chapter 3.0, examined: 

Routine activities to maintain the facility and to prepare for processing operations 

Receiving the trailer containing the cask-MCO, moving it into one of the facility’s 
process bays, positioning and securing the trailer, and finalizing bay preparations for 
processing (processing operations are not planned in the spare bays) 
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a Operations involved with venting the cask-MCO, removing the cask lid, preparing the 
MCO for processing, installing process equipment, and establishing process 
connections to the MCO 

- Process hood/seal ring 
- MCO process port connectors 
- Tempered water system 

Verification and testing of equipment and connections prior to processing 

Monitoring and controlling process operations utilizing the monitoring and control 
system and the safety-class instrumentation and control system during the following 
processing modes 

- HeatupMode 
- Drain Mode 
- PurgdFlush Mode 
- DryingMode 
- ProofMode 
- Pressure Test Mode 

Establishing MCO conditions for shipping, MCO port valve leak-testing, removing the 
process connections, reinstalling the process port covers, draining and drying the cask, 
and reinstalling the cask lid 

Preparing the trailer and bay for shipping, connecting the trailer to the transporter, and 
releasing the cask-MCO for shipment to the Canister Storage Building. 

The following key sources of information were used to evaluate the hazards: 

HNF-3553, S[>ent Nucleur Fuel Project Final S t I f i / J  Antilysi .~ I ( e p ~ r t ,  Annex B, “Cold 
Vacuum Drying Facility Final Safety Analysis Report” 

- Chapters 82.0 and B4.0 for facility design and operations information 
- Chapter B3.0 for the facility radioactive materials inventory 
- Chapter B6.0 for evaluating the potential for hazards from nuclear criticality 

a 

SNF-4268, bire Hazard Analy.sis,fi)r /he (‘old Vucuiini Uryirrg I.ircilify 

HNF-SD-TP-SAW-0 I I. Saf+ Antrlysis Report, j iw I’crcktrging. On.si/e. 
Mulli-(’cmisfer Overpuck ( ‘ask,  for coverage of accidents involving the transporter and 
transportation cask and for definition of assumptions inherent in defining the 
transportation window 

HNF-SD-SNF-SARR-005, A4iiIli4 ‘crtrisler Overptrck 7ipical I ~ e p r t ,  for criteria and 
assumptions related to the MCO design 
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rn The latest available process information as presented in SNF-2356, ,Sj>ent Nucleur Fuel 
Project ‘old Vcrct~itrn Drying I;Crcili/y 0prcition.s Mtiritial 

Representatives from the design authority and from facility operations for details of 
design, operating modes, and procedures. 

3.0 HAZARD ANALYSIS METHODOLOGY 

This section presents the methodology used to perform the CVDF hazard analysis for 
normal operations. The hazard identification process systematically and comprehensively 
identified hazards that can contribute to the uncontrolled release of radioactive or hazardous 
materials or that can threaten the safety of facility workers. In addition to DOE Order 5480.23 
and DOE-STD-3009-94, guidance provided in HNF-PRO-704, Hmcrrd trnd Accidenf Ana/y.si.s 
Process, and Gitidelines,fi)r Hcizcird livcrlimtion l’rocedures (AIChE 1985), was used to develop 
the hazard analysis process. Specifically, the analysis followed the American Institute of Chemical 
Engineers preliminary hazard analysis method, and included elements of the processisystems 
checklists and “what-if’ analysis methods. 

3.1 HAZARD IDENTIFICATION 

The hazard analysis included identification of the hazards associated with CVDF design and 
operations based on descriptions provided in Chapters 62.0 and 64.0 ofthe CVDF FSAR 
(HNF-3553, Annex B) on an operational flow diagram, an operating sequence contained in the 
operations manual, and the other referenced material (see Section 4.0). The hazard analysis team 
included design authorities, operations personnel and hazard and accident analysts. The team met 
in facilitated sessions and communicated informally throughout the process. The team defined 
hazards as radioactive or hazardous materials (material at risk), system or process characteristics, 
or energy sources that represent a potential for an accident that could have an adverse effect on 
facility workers, the CVDF, the environment, or the public. Table I summarizes the material at 
risk for the CVDF in terms of type, form, and quantity. 

A standardized checklist, Table 2, was used to identify potentially hazardous materials and 
energy sources present in each of the following six facility areas: 

Administrative area (AA) 
Transfer corridor and mechanical corridor (TC) 
Process bays 4 and 5 (PB) 
Spare bays I ,  2, and 3 (SB) 
Process water room (PW) 
Outside (OU). 

Figure 1 provides a simplified drawing of the CVDF 
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Tables 3 through 8 show the hazard identification results for each area. Each identified 
hazard was assigned a unique designator to allow for tracking. The hazard identification 
checklists were developed by a subgroup of the hazard analysis team and reviewed and accepted 
by the entire team. 

3.2 HAZARD EVALUATION 

The hazard evaluation was a structured and systematic examination of the CVDF and its 
operations using standard industry (American Institute of Chemical Engineers) hazard evaluation 
techniques. The first step in the hazard evaluation, once the hazards had been identified, was to 
screen the potentially hazardous materials and energy sources for those that presented only 
standard industrial hazards. These hazards are defined in DOE-STD-3009-94 as those that “are 
routinely encountered in general industry and construction, and for which national consensus 
codes and/or standards (e.g., Occupational Safety and Health Administration, transportation 
safety) exist to guide safe design and operation without the need for special analysis to define safe 
design and/or operational parameters.” Tables 9 through 14 list, by facility area, the standard 
industrial hazards that do not contribute to the uncontrolled release of radioactive or hazardous 
material. The standard industrial hazards listed are controlled through the implementation of 
institutional safety programs as described in the programmatic sections of the CVDF FSAR 
(HNF-3553, Annex B). The hazard analysis team agreed by consensus to the results of the 
screening for standard industrial hazard items. 

Next, the team met in facilitated sessions to characterize each hazard. Hazard analysis 
worksheets were designed to capture the required information. Each hazard was assigned a 
unique identifier for tracking. Using the worksheets and the hazard suinmary as a guide, each 
hazardous condition was assessed to identify potential accidents, causes, frequencies, and 
consequences, and to determine a qualitative likelihood of occurrence of the initiating event and 
the resulting consequence. The assessment of likelihood and consequence for each hazardous 
condition was a collective, qualitative judgment made by the hazard analysis team. The 
assessment estimated the likelihoods and consequences of each hazardous condition scenario in 
two cases. The first case considered designed passive features only. The second case considered 
designed passive features as well as credited active features and administrative features. 

The completed hazard analysis worksheets, included in this report in Attachment 2 as 
Table A 2 - I ,  show the results of the hazard evaluation as compiled by the hazard analysis team. 
The evaluation results are based on the hazard identification results, material-at-risk summaries, 
reviews of the systems designs and planned operations, existing safety documentation, and the 
experience of hazard analysis team members. Each column of the hazard analysis tables is 
explained below to aid in understanding the information contained therein. 

Locationkhecklist entry. This column contains each hazard’s unique identifier, which 
indicates the facility area, the hazard checklist categoiy, and the specific hazard. For 
example, a designator ofTV-F-OI would represent the truck vestibule (TV), a linear 
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kinetic hazard (F) from a car, truck, or bus (01). If a single hazard could result in more 
than one consequence, a lowercase letter is appended to the identifier (e.g., TV-F-Ola, 
TV-F-0 1 b). 

Hazard energy source/material. This column further defines the specific hazard under 
consideration (e.g., a moving transporter). 

Hazardous condition. This column describes the hazardous condition that the energy 
source or material represents (e.%., transporter collision). 

Cause. This column identifies initiators of the potential accident (e.g., transporter collision 
with facility structure [the potential accident] could be caused by human error on the 
driver’s part, by mechanical failure of the vehicle, or by misplaced equipment). Typical 
potential causes include equipment failures, operational errors, abnormal operating 
conditions, poor operating practices, and environmental conditions. The causes of a 
potential accident are identified to support a qualitative frequency evaluation. 

Potential accident. This column identifies potential accidents that could result from the 
identified hazardous conditions (e.g., transporter collision with facility structures, 
systems, or components or with personnel). 

Consequence. This column identities the potential effects of the hazardous condition and 
potential accident in terms of radioactive or hazardous material releases and impact to 
personnel and facility systems, structures, and components. 

Credited prevention. This column lists preventive safety features present within the facility 
that are credited with reducing the frequency ofthe hazard or accident. The credited 
features listed in this column (both engineered and administrative) include only the 
controls the accident analyst required to be implemented to support the actual accident 
analysis. These preventive controls (along with the mitigative controls) are those 
controls necessary to meet evaluation guidelines. 

Frequency code. Two evaluations of the likelihood of occurrence of the hazardous 
condition and potential accident are listed in this column. The first frequency code 
subcolumn ranks the hazard and accident frequency by considering the impact of any 
passive features (e.g., structures, barriers) listed in the table but not the impact of active 
features or planned controls (e.g., valves, shipping restrictions). The second frequency 
code subcolumn ranks the hazardous condition and potential accident frequency 
considering all credited preventive controls, including passive controls. The assessment 
of likelihood was a collective, qualitative judgment made by the hazard analysis team. 
The likelihood assessments resulted in frequency rankings based on the initiating event 
frequencies and subsequent failures on a per-year basis. The qualitative criteria for 
likelihood assessments are as follows. 
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F3 The hazardous condition based on the causes postulated is likely to occur 
during the facility lifetime. 

The hazardous condition based on the causes postulated is foreseeable, but 
unlikely. 

F2 

FI The hazardous condition based on the causes postulated is perhaps possible, 
but extremely unlikely. 

The hazardous condition based on the causes postulated is considered too 
improbable to warrant further consideration 

FO 

Credited mitigation. This column lists mitigative safety features present within the facility 
that are credited with reducing the consequence of the hazard. The credited features 
listed in this column (both engineered and administrative) include only the controls the 
accident analyst required to be implemented to support the actual accident analysis. 
These mitigative controls (along with the preventive controls) are those controls 
necessary to meet evaluation guidelines. In some cases a control may reduce both the 
frequency and the consequence of a hazard. 

Consequence code. Two evaluations of the potential effects of the hazardous condition on 
the health and safety of people and on the environment are listed in this column. The 
first consequence code subcolumn ranks the hazard and accident consequence by 
considering the impact of any passive features (e.g., structures, barriers) listed in the 
table but not the impact of active features or planned controls (e.g.. valves, shipping 
restrictions). The second consequence code subcolumn ranks the hazardous condition 
and potential accident consequence with all credited mitigative controls, including 
passive controls. The assessment of the consequence for each hazardous condition was 
a collective, qualitative judgment made by the hazard analysis team. The qualitative 
criteria for consequence assessments are as follows. 

S3 On the basis of material at risk and causes postulated, there is sufficient 
material and release energy to affect a receptor at the nearest point of 
uncontrolled public access. 

On the basis of material at risk and causes postulated. there is sufficient 
material and energy to affect an onsite receptor (collocated worker) 100 m 
from the source of the release. 

S2 

SI On the basis ofmaterial at risk and causes postulated, the release is confined 
to the facility and affects facility workers. 

On the basis of material at risk and causes postulated, there is insufficient 
material released to affect facility workers. 

SO 
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The more severe consequence categories encompass the less severe consequence 
categories. For example, a hazardous condition assessed as having onsite 
consequences (S2) is also considered to have facility worker consequences (SI). 

Defense in depth for worker safety features. This column contains any additional 
controls that will reduce the likelihood or consequences even further, but no specific 
credit is taken for them in the quantitative analysis. 

3.3 CANDIDATE ACCIDENT SELECTION 

The hazardous conditions identified by the hazard evaluation have been used to select 
candidate accidents for a more detailed, quantitative analysis in the CVDF FSAR (HNF-3553, 
Annex B). The general selection criteria used were consistent with DOE-STD-3009-94. “The 
range of accident scenarios analyzed in a SAR should be such that a complete set of bounding 
conditions to define the envelope of accident conditions to which the operation could be subjected 
are evaluated and documented ” 

The team used the four-step process described below to identify specific hazardous 
conditions that, together, represented the “complete set of bounding conditions” requiring further 
analysis. In summary, the process involved creating representative sets (or “bins”) of hazardous 
conditions having similar release characteristics, similar initiators, and/or similar controls, and 
identifying (using the Attachment A, Figui-e A3- I ranking matrix) the hazardous condition that 
represented the most severe consequences and the highest risk in each bin. The highest ranking 
hazardous condition in each bin bounded the other hazardous conditions in the bin and, therefore, 
lead to candidate accidents needing further analysis. These hazardous conditions and candidate 
accidents represent the “complete set of bounding conditions” for the CVDF accident analysis. 

The following four-step process was used by the evaluation team to select the CVDF 
bounding accidents: 

I .  Initial screening 

2. Assignment of release attributes 

3 .  Creation of hazardous material release bins 

4 Selection of representative bounding hazardous conditions for each release attribute 
category 

To capture and record the relational nature of the data developed in the four steps, the 
results have been organized into two tables, Table A?-l in Attachment A and Table A4-I in 
Attachment B The following sections describe each step, and identify where in Table A3-1 and 
Table A4-1 the related information is located 
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Initial Screening. All hazardous conditions with a frequency of FI (extremely unlikely) or 
greater and unmitigated consequences assessed as S3 (offsite consequences) or S2 (collocated 
worker consequences) were chosen for consideration as representative accidents. These 
hazardous conditions are listed in Table A3-1, with their frequency and consequence rankings 
listed under the column entitled “Frequency/consequence codes.” There were no hazardous 
conditions assessed as SI (facility worker consequences) involving radiological hazards requiring 
detailed accident analysis. The SI hazardous conditions are addressed qualitatively in the CVDF 
FSAR (HNF-3553, Annex B). Hazard conditions having no consequences (SO) were dropped 
from consideration. 

Assignment of Release Attributes. Each hazardous condition was evaluated and described 
in terms of certain release attributes related to uncontrolled release of the material at risk. This 
description was assembled to ensure that at least one candidate accident was selected to represent 
each unique set of release conditions. The following hazardous material release attributes were 
used: 

Hazardous source (Attachment A, Table A3- I )  

Hazardous conditions and initiators (Attachment A, Table A3-I) 

Creation of Hazardous Material Release Bias. As the hazardous material release 
attributes were identified, each hazardous condition was assigned to a bin category. Assignment 
to a bin category was based upon the potential accident release characteristics, initiators, and/or 
proposed mitigative or preventative controls. Table A3-I in Attachment 3 lists the bin category 
assignment for each hazardous condition under the “Bin” column heading. The final step in 
creating the release attribute bins was to assemble hazardous conditions having the same bin 
category into a listing. This listing is the basis for Table A4-1, in which the hazardous conditions 
are grouped into their bin categories under the “Candidate accident” column. 

Selection of Representative Bounding Hazardous Conditions for each Release 
Attribute Category Within each bin category, the most severe hazardous condition, considering 
consequences, and the highest risk accident were identified using the three-by-three likelihood and 
consequence ranking matrix described in DOE-STD-3009-94 (see Attachment A, Figure A3- I ). 
In Table A4-I of Attachment 4, the bin category hazardous conditions are listed in descending 
order with the highest ranking hazardous condition at the top. I n  each accident bin, more than 
one condition may have been required to provide the necessary bounding conditions for a bin. 
Table A4-1 identifies the bounding condition, or when necessary, bounding conditions for each 
bin. 

Unique hazardous conditions were identified and selected as a part of the accident analysis 
process. However, the binning process described here provided the basis for identification and 
selection of those unique conditions. Briefly, at the completion of design basis accident analysis 
for each bin category, the results were compared with the other hazardous conditions in the 
original bin to ensure that no unique and unanalyzed conditions existed. 
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3.4 HAZARD ANALYSIS SUMMARY 

The final list of candidate accidents includes all hazardous conditions with a frequency of F1 
(extremely unlikely) or greater and whose unmitigated consequences were assessed as S3 (offsite 
consequences) or S2 (collocated worker consequences) Attachment 4, Table A4- I provides the 
final list of candidate accidents The table also identifies the hazardous condition, or conditions, 
chosen as representative and bounding of all other conditions listed in the bin 
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Figure 1. Main Areas of the Cold Vacuum Drying Facility. 
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Table 9. Standard Industrial Hazards: Administrative Area. (2 sheets) 

Acids 
C, : .  ‘ luhtlch 

Natural chcmicels 

Thcimiil 

AA-1)-0 I 

AA-D-02 

AA-11-03 

Friction 

Euplosivesipymphories 

Ihtteiv hanks (~~nintcrrii~i~~lile power supply) 

Sci-oh chciiiicels AA-.I-04 

Wiring 

Bunsen hulllerih(1t plates 

Asphysieiits 

Corr~isivcs 

Oxidizers 

II;e;ird checklist 
identification 

number* 

AA-M-02 

AA-M-OS 

AA-M-Oh 

AA-A-02 I 

I-Iea\,\, metals (IIleIcuI)’ 111 rcl;1vs) 

AA-A-07 

AA-M-OX 

AA-A- IO I 

AA-13-0 I I 
AA-H-03 I 

AA-C-03 

AA-C-Oh I 
Corrosives 

Kinetic - riitatioii~il 

Kinrtic - linew 

Mass, gravitv. heighl 

Pwssure - volume 

I’I.cssurc vessels I AA-11-06 I 
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Hami-d categoiy I I;rzard typc 

Iiinizing vadiiitii)n sotirccs lttidioact~v~! siiur~cs (sciiIcd soi~rccs) 

I Iward checklist 
idrotitication 

numhei-* 

AA-N-04 
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I Electrical 

Table IO. Standard Industrial Hazards: Transfer Corridor 
and Mechanical Corridor. (2 sheets) 

I Iigh voltagc 

Motors 

I'owcr 1001s 

&lsz;ird checklist 
identification 

nun1ber* 

'IC-A-O6 

'IC-A-(I7 

'K-A-0'1 

Mokirs 

l'<l\ver t<xlls 

Acids 

Caustics 

Decmi sihitirrn 

I 'I'C-A-02 I C;lhle rtins 

'I'C-C-05 

'I'C-C-06 

'l'C-l).Ol 

'SC-I)-02 

'IC'-l).O4 

I Swltchpcar I 'I'C-A- IO 

Friction 

Con-osives 

Mass, gravity, height 

I I 'TC-13-02 

I 'IC-(7-09 I 
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Hazard catcplly 

I'ress1wc - volumc 

Table 10. Standard Industrial Hazards: Transfer Corridor 
and Mechanical Corridor. (2 sheets) 

11 . - .  . 'IL,II 11 checklist 
I IilLiIrd type idcnt~ficat~mi 

l1lll11hei-* 

(;as holtlcs 'IC-IH-05 

I'ressurc vcsscIs 'IC-I I-06 

Ionizing radiation so~irces 

I Icavv lllctills 'IC-M-OX 

Kaill~lgrapll; cqlii~JlllcllI 'IC-N-I12 

I<il'lic,ilctive SL~LIl-ccz 'I'C-N-04 

Vcliiclcs in nic i t~ i~ i  

(extemsl to fiuility) 

HIE-004.Rj 
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Table 1 I .  Standard Industrial Hazards: Process Bays. (2 sheets) 

1 Coli-osives 

Kinetic - lineai- I 

I[., u<i id  , . checklist 
identification 

number* 

I 1’13-A-02 I 
f-IVAC 11c;ikrs I PR-A-05 I 

Motors I 1’13-A-07 I 
Pumps I I’H-A-OX I 

I I’B-A-09 I 

Other (vcliiclc hnihes) 1I”-C-07 I 

I Cillistlcs I I’B-D-02 

Motors ’ I 1’13-E-02 I 
I’umps I 1’13-E-03 I 

Ohstl-lictl~as I 1’13-F-04 I 
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Table 1 1.  Standard Industrial Hazards. Process Bavs ( 2  sheet 

Hazard c i~ teg~ iy  

Mass, fr-avity height 

Pressure - volunie 

Huiu-dous materials 

External events 

, \  

llazurd type 

Stairs 

Slings 

I Ioists 

sc~issllld illld ladders 

Surcc tanks 

~dentiiication 
number* 

1’134;- I2 

l ’ l l-( i- l4 

1’13-H-02 

PR-I I-os 
1’11-1 I-ox 
1’13.1 149  

1’13-M-02 

I’t3-M-03 

I’t3-M-04 

I’ll-M-Ob 

1’13-M-07 

I’ll-M-OX 

1’13-N-I12 

*Hazard checklist identification numhers XX-Y-## represent il specific line item on ?I hazin-doos niaterial/cner~~ 
source checklist (see Table 2) where: 

XX = ficilitv iirea. 
Y =hazard type. 
## = checklist designator. 
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Table 12. Standard Industrial Hazards: Spare Bays ( 2  sheets) 

Electrical 

Thelma1 

Friction 

Kinetic - rotatioilid 

Kinetic - lineal- 

Mass, gravity, height 

I lazal-d checklist 
~deiitiiicutirin 

Ilulllhcr* 

W iimp I SLI-A-I5 
lilectrical eciiii~~nent 

I lullla11 C l l b l l  I s13-ci-01 
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Table 12. Standard Industrial Hazards: Spare Bays ( 2  sheets) 
[ ~ [ .  u d i d  , .  checklist 

idciiti licetion 
nllmhcr* 

I I'ressure - Vl~IUIllc I (ius h,,ttlcs I su-I 1-05 I 

F l m a b l e  materials 

*, .I , .  u < u d  , . checklist identification numhcrs XX-Y-## rcprcsciit ii spccilic liiic i l m  oii i i  Iiaz;irdmis iii;~tcri;ll/cncrgy 
sourcc checklist (see 'Table 2) where: 

XX = facility area. 
Y = hazard type. 
## = checklist dcsiknator. 
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H<z;o-d calcg<lly 

Electrical 

Table 13. Standard Industrial Hazards: Process Water Room. ( 2  sheets) 
Hiizal-d checklist 

nuiinhcr’ 
I lazwd type identification 

Calk! l-lllls I’W-A-02 

I ~ l c c t r ~ c ~ i l  cqiiipmcnt I’W-A-04 

I ligli udtagt‘ I’W-A-00 

Motois I’W-A-07 

I’umps I’W-A-OK 

I’owci t<xils I’W-A-0‘1 

Switchgear I’W-A-IO 

Service wtlcts.  littiiigs I’W-A-I I 

‘flanslillmcrs I’W-A- I2 

‘l‘hei 1 ‘l‘heimal imal 

~ ~~ 

Wiring I’W-A-15 

Electricill cquipiiciit I’W-w-02 

Welding torcliliil-c 1’W-14-05 

~ ~~ 

Wiring 

Electricill cquipiiciit 

Welding torcliliil-c 

I’W-A-15 

I’W-w-02 

1’W-14-05 

I I’W-14-1 I I 
Friction 

Kinetic - lincur 

Mass, b~avlty, hcight 

HIE-0(14.l<5 28 .lnlg 2000 



HNF-SD-SNF-HIE-004 REV 5 

Table 13. Standard Industrial Hazards: Process Water Room. (2 sheets) 

*Hazard checklist identification nuiiibcrs XX-Y-## rcprcscnt 21 spccilic linc itciii OII I~;lz;~~.dous m;~t~ri;~llcnci-gv 
soiirce checklist (see Table 2) where: 

X X  = facility wea. 

## =checklist designatol- 
Y = l 1 ~ ~ I l - d  type. 
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Table 14. Standard Industrial Hazards: Outside. (3 sheets) 

I Iilzerd 1ypc 

Ciible tuns 

Ilicsel genesators 

tlcctriciil eqti i~~iiiu~t 

IiVAC licaters 

Electrical 

I lazal-d checklist 
identification 

nuinher- 

O[l-A.02 

011-A-03 

0 1  I-A-04 

011-A-05 
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Table 14. Standard Industrial Hazards: Outside. ( 3  sheets) 

I Imird checklist 
idc~~tification 

n1onhcr 

I Iydr,1gcn OlJ-I.-I I 

Hwardous materials I 011-M-02 
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Ionizing radiation sources 
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Table 14 Standard Industrial Hazards Outside (3  sheets) 

l<adicigtnipliy eqiiipnicnt OlJ-N-02 

Rudiowctive soiticcs 1 OlJ-N-04 

I I beard catego1y I 
Vehicles in rno[ton 
(exteniial 10 ficility) 

I lazwd checklist 
identification 

nllnlhel- 

'Train O l J - ~ - ~ l R  
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ATTACHMENT 1 

COLD VACUUM DRYING FACILITY HAZARD 
ANALYSIS TEAM MEMBERS 

The key members of the Cold Vacuum Drying Facility Hazards Analysis brought to  the 
study the following experience. 

Walter Alaconis 

B.S., General Science. Nearly 27 years of diversified nuclear safety and operations experience in 
the military, commercial, and U.S. Department of Energy (DOE) environments. Obtained 
registration with the National Registry of Radiation Protection Technologists in 1982. Over 
16 years at the Hanford Site supporting major facility modifications and new facility design 
projects. Co-author of the Process Facility Modification Project Preliminary Safety Analysis 
Report. Managed the development of the Hanford Site Quality Training and Resource Center 
Root Cause Analysis Training Program and the AccidentEvent Trending Program. Managed the 
Nuclear EngineeringBafety Data Management Unit for 4 years. Technical advisor to the Liquid 
Effluent Services Program at the Hanford Site and the Environmental Restoration Programs at the 
Hanford Site and DOE-Headquarters. Facilities supported at the Hanford Site include the tank 
farms (east), PUREX, B Plant, Plutonium Finishing Plant, Treated Effluent Disposal Facility, and 
Effluent Treatment Facility. 

J o h n  Brehm 

B.S., Biology, Mechanical Engineering. Twenty-two years experience in the nuclear industry, 
including sodium test reactor startup and operations, major DOE and international 
decontamination and decommissioning projects, and technology transfer. Six years direct 
experience in providing project management and preparing nuclear safety analysis documents for 
DOE facilities, including the Shippingport Station Decommissioning Project, Spent Nuclear Fuel 
Project, and the Waste Encapsulation and Storage Facility. 

Ralph D. Crowe 

M.S , Nuclear Engineering and Engineering Management. Over 20 years experience in the 
nuclear industry performing calculations using multidimensional time-dependent neutron kinetics 
and thermal hydraulic codes. Six years experience performing safety analysis within the DOE 
environment for a number of facilities, including high-level waste tanks, Plutonium Finishing 
Plant, and spent fuel storage. 

HIE-004.5A 1 AI-3 .luly 2000 
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John J. Irwin 

B. S.  Degree in Mechanical Engineering and in Aeronautical Engineering, Masters of Science 
Program in Mechanical Engineering. Principal Engineer at the Numatec Hanford Corporation, 
with 24 years experience. Formerly with Space Division of the Rockwell Corporation as a 
member of the technical staff. Worked as a mechanical engineer on the Space Shuttle Program, 
Fast Flux Test Facility (FFTF) Reactor, Fusion Materials Irradiation Test Facility, SPl 00 Space 
Reactor Test Facility, and the K Basin Spent Nuclear Fuel Project. 

Dwight E. Krahn 

B.S., General Engineering, field of specialty in Operations Research, Eight years experience in 
engineering and safety analysis activities. Training includes safety analysis development, root 
cause analysis, and risk assessment. Most recent work has been in the area of Technical Safety 
Requirements for the Waste Encapsulation and Storage Facility and the tank farms. 

Curt Miska 

B. S., Chemical Engineering. Seventeen years experience with Westinghouse Hanford 
CompanyiRockwell Hanford Operations. Operations supervisor for PUREX Head End, PUREX 
Solvent Extraction, PUREX Plutonium Processing, and Uranium Conversion Facility (U03 Plant). 
Leadicognizant process engineer for PUREX Solvent Extraction, PUREX Plutonium Processing, 
and B Plant cesium ion exchange systems. Currently an engineer for the Spent Nuclear Fuel 
Project. Developed preconceptual design concepts for potential fuel stabilization facilities 
Provided technical input to DOE Spent Nuclear Fuel Programmatic Environmental Impact 
Statement for N Reactor fuel stabilization, including developing bases for information such as 
construction and operating resources and personnel required, and routine and accidental 
radiological and nonradiological releases Provided major input for and coordinated completion 
of Dry Storage Technicat Evaluation, including development of preliminary processing scheme, 
material balance, cycle time, and life-cycle cost estimates 

Paul Patterson 

Senior Reactor Operator (SRO), Hanford N-Reactor. Seventeen years experience in nuclear 
power plant and facility operations, training, safety and procedure development. As an SRO 
responsibilities included maintaining reactor safety during all modes of operation from the reactor 
control room. A certified DOE technical trainer and oral board examiner. Instructed reactor 
operator and senior reactor operator candidates and facility management in reactor process 
operations, heat transfer and fluid flow, reactor physics fundamentals, and accident analysis and 
safety basis. As a consultant, facilitator, and writer supporting various Hanford Site and Idaho 
National Engineering Laboratory projects over the past I O  years, led safety document and 
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requirements processes and hazard analyses sessions; participated in operational readiness 
reviews; designed and developed training and qualification programs; presented specialized 
training programs; facilitated specialized group processes; and supported process and facility 
operating procedure development during final stages of engineering and facility start-up. 

Carole Pili-Vincens 

Graduate Engineer, Environment, Health and Safety; Technological Hazards Management; 
Reliability and Maintainability Studies. Six years experience in the nuclear industry performing 
safety analyses, managing a safety group, and defining safety analysis methods for French nuclear 
facilities (including high-level waste treatment and storage). Specialist in pyrophoricity reaction 
risks and environmental analyses. Two years experience performing safety and environmental 
analyses and assessments as a consultant for industrial facilities (chemical and oil plants). 

Richard Whitehurst 

Over 27 years experience in nuclear-related instrumentation and controls, operations, and project 
management. Desigdproject lead engineer for computer-controlled processes, including the 
300 Area Treated Effluent Disposal Facility and the K East Basin monitoring and control systems. 
Cognizant engineer at the FFTF with direct responsibilities for a number of process systems, 
including safety-class systems such as Seismic Monitoring, Safe Shutdown Monitoring, and 
Emergency Dump Heater Exchanger Control System. Experience in operations with both the 
FFTF and the U.S. Nuclear Navy. Performed duties as test director and test engineer at K Basins, 
300 Area Treated Effluent Disposal Facility, and the FFTF. lnvolved in safety equipment and 
procedures since 1979 at FFTF. 
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