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CANISTER CLEANING SYSTEM FINAL DESIGN REPORT
1.0 INTRODUCTION

Approximately 2,300 metric tons Spent Nuclear Fuel (SNF) are currently stored within
two water filled pools, the 105 K East (KE) fuel storage basin and the 105 K West (KW)
fuel storage basin, at the U.S. Department of Energy, Richland Operations Office (RL).
The SNF Project is responsible for operation of the K Basins and for the materials within
them. A subproject to the SNF Project is the Debris Removal Subproject, which is
responsible for removal of empty canisters and lids from the basins.

The Canister Cleaning System (CCS) is part of the Debris Removal Project. The CCS
will be installed in the KW Basin and operated during the fuel removal activity. The
KW Basin has approximately 3600 canisters that require removal from the basin. The
CCS is being designed to “clean” empty fuel canisters and lids and package them for
disposal to the Environmental Restoration Disposal Facility complex. The system will
interface with the KW Basin and be located in the Dummy Elevator Pit.

20 SCOPE
COGEMA Engineering was the Architectural engineering firm that designed the CCS for

Fluor Hanford. The scope of this review is to verify the CCS design meets the
requirements in the Performance Specification SNF-5502.

3.0 DESIGN REVIEW
The CCS is made up of the following subsystems:

e Canister Transport Subsystem - shall retrieve empty canisters from the fuel cleaning
station to the dummy elevator pit utilizing the existing monorail and trolley system.

o Canister Cleaning Subsystem - canisters and lids will be washed inside and out with
high-pressure water jets

e Canister Removal Subsystem — canisters shall be retrieved into a HEPA filtered
greenhouse where they will be removed from the basin water.

¢ Canister Preparation Subsystem - the canisters and lids will be allowed to drip-dry.
The containment enclosure will allow for radiological surveys, characterization, etc.
While in the enclosure the canisters and lids will be dipped into a coating to minimize
the spread of residual air borne and contact contamination.
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e Canister Disposal Subsystem - canisters will be transported from the containment
enclosure to the burial boxes by a pull cart, which can transport three to four canisters
at a time.

This design review covered the CCS, including drawings, procurement specifications,
construction specification, and calculations.

The final design review meeting was held on April 20, 2000. Reviewers received their
comments with disposition prior to the meeting. Comments and questions were
addressed and the Review Comment Records were signed off (Appendix B). No actions
were determined or recorded during the meeting.

COGEMA is contracted with fabrication of the Greenhouse and the High Pressure Water
pump skid and accessories. They will maintain control per their procedures for any
modifications to the design during fabrication. At turnover of equipment, COGEMA will
provide the project with as-built drawings and specifications.

The Construction Specification and associated drawing for modifications to KW Basin
will be released into the Hanford Site Document Control System.
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APPENDIX A

CANISTER CLEANING SYSTEM
DESIGN REVIEW CHECK LIST
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INCLUDING COVERSHEET
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Appendix A

CANISTER CLEANING SYSTEM
DESIGN REVIEW CHECK LIST

Documents reviewed: Construction Specification, High Pressure Water Jet Procurement Specification,
Greenhouse Procurement Specification, Calculations and Design Drawings

Project System/Component Design Phase Cognizant Reviewer

Item Review Consideration Yes | No | NA Remarks
1 | Have assumptions necessary to perform X

the design task been adequately described
and are they reasonable?

2 | Have the appropriate Quality Assurance X Specific call out for NQA-1 will
requirements been specified. be removed from the specs. The
requirements.will be applied as
appropriate.

»

Were sources of information identified?

>

4 | Does the design meet the established
requirements or design criteria?

5 | Does the design meet established X
requirements for associated system
physical and functional interfaces?

6 |Have the interface requirements with site | X ICD for both water and air
construction drawings been clearly
specified and are they achievable?

7 |Is there any interface problems? X

Has appropriate consideration been given | X
to use of standardized parts, materials and
processes, and have engineering standards
and criteria been specified properly in the
design?

9 {Does the design represent the simplest X
design consistent with functional
requirements and expected service
conditions?

10 |Can the equipment be readily X
assembled/disassembled as designed?

11 | Does the design minimize overall cost to X
the extent practicable?
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Appendix A

Project System/Component

Design Phase

Cognizant Reviewer

Item

12

Review Consideration

Are the specified materials compatible
with each other and the environmental
conditions to which the material will be
exposed?

Yes | No

X

NA

Remarks

13

Are the applicable codes, standards and
requirements, including revisions,
properly identified and are their design
requirements provided for?

14

Have qualified and certified parts been
specified?

15

Have available data on similar designs
been used?

16

Does the design meet functional
requirements?

Stresses are within design

Limits?

17

Will the design meet the following
environmental conditions?

a. Temperature
b. Flow including induced vibration
c. Pressure

d. Nuclear radiation

18

Is the design producible by conventional
means?

19

Do manufacturing, processing, and
fabrication procedures minimize stress
corrosion and fatigue?

20

Are the specified construction materials
resistant to the following as applicable:

a. Moisture

b. Radiation

21

Are mechanical tolerances within the
limits of normal shop practice?

22

Are assembly clearances adequate?
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Appendix A
Project System/Component Design Phase Cognizant Reviewer
Item Review Consideration Yes | No | NA Remarks

23 |Have allowable leakages been specified? | X

24 |Have non-corrosive materials been used X
where required?

25 {Does the design avoid any materials X
unproven for use in the anticipated
environment?

26 | Can the assembly be stored for extended X
periods of time without degrading effects?

27 |Has the design appropriately considered X Maintenance procedures and
maintenance, operation and reliability, operating procedures are
including maintenance procedures and scheduled and budgeted for.

techniques, unique maintenance
requirements and frequencies?

28 | Are coatings (or finishes) compatible with X Action coating analysis needs to
the expected environment? With expected be completed.
usage?

29 | Are required tolerances, fabrication X

techniques, processes, etc., consistent with
standard practices? ‘

30 |Can the design and its parts be easily X
inspected for conformance to engineering
specifications?

31 |Has adequate accessibility been provided | X
for in-service inspection?

32 | Does the design meet all established safety | X
requirements?

33 |Has an acceptable level of radiation X
exposure been defined?

34 | Have personnel radiation protection X ALARA white paper that will
requirements been considered and feed into the ALARA report
identified?

35 [Have nuclear criticality safety X
considerations been incorporated?

36 [Have necessary features been providedto | X
maintain personnel radiation exposure as
low as reasonably achievable?
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Appendix A

Project System/Component

Design Phase

Cognizant Reviewer

Item

37

Review Consideration

Can the hardware be adequately disposed
of after use if it is radiologically or
chemically contaminated?

Yes

X

No

NA

Remarks

38

Have requirements for receiving and
storing the equipment item been defined?

Small parts disposal large parts
D&D

39

Have adequate acceptance criteria been
specified and are the verification methods
stated appropriately?

FAT for fabrication facilities and
PAT for basin

40

Have welding, bolting, joining methods
been adequately specified?

Code requirements

41

Have NDE methods been applied
correctly?

42

Will a separate Acceptance Test
Spec/Procedure be required?

43

Have human factors engineering and
operability been considered?

44

Is an Operation and Maintenance Manual
required? If so, have requirements been
clearly identified?

45

Are current operating documents
(procedures, specifications, etc.)
applicable to the design or are changes
necessary?

46

Does the design use engineered safety and
operational protections to avoid an
excessive risk-taking dependence on
administrative infallibility?

47

Are reliability requirements specified? If
so, does the reliability analysis of the
design meet the specified reliability
requirements?

Through put defined and design
life is 4 years

48

Is the equipment design adequate to
implement the proposed maintenance
philosophy?

49

Has drawing tractability been provided?
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Appendix A

Project System/Component

Design Phase

Cognizant Reviewer

Item

50

Review Consideration

Has the need for safety analysis of this
design been determined by Safety?

Yes | No

X

NA

Remarks

Hazards analysis review
scheduled for April 20, 2000,
complete

51

Is the equipment, system, or facility
covered by an existing Safety Analysis
Report? If not, complete the safety
analysis in time to incorporate findings of
the analyzed in the design.

In process

52

Does the design match the intended
methods of operation of the system or
facility?

53

Is a single point failure analysis required?

54

Do the design media, format, content,
reproducibility, and quality comply with
all applicable requirements (including
Hanford Plant Standards and referenced
codes and standards)? Are the drawings
structured to meet the needs of users after
project completion?

55

Have availability of power requirements
for the project been verified?

56

Have requirements for providing as-built
drawings been specified?

57

Is the design in compliance with
applicable regulatory requirements and/or
FH regulatory commitments?

58

Are design tolerances appropriate and
applied in a cost-effective manner and are
standard materials and material sizes used
where practicable?
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Appendix A

Concurrence Sheet

Consensus
Review Team Role | Reviewers Name Company
Yes | No Initial
chamer on T ||| P elelee
Project Manager Frank Muller Fluor Hanford / ﬁqwt 5[40 loo
. . {

I;rsglfl:g;igemgn Don Precechtel Fluor Hanford Y /(D [ MM&/,&‘
Facility Design Mike Langevin Fluor Hanford NA No Agtip .
Authority /! > ang siam
Safety — Nuclear Steve Peck ARES Corporation v/ ‘W ﬁ-ux 57; 5/‘%“
Safety- Environmental JRell;rl)(/ ;I}an?baugh/ Fluor Hanford % )éf? ?f& #ap
Safety- Industrial Bobby Cooper CE&SE L L
Electrical Engineer Bill Anderson E2 v i ;Z é/g_ /fﬂ’
Quality Assurance John Diehl Fluor Hanford v _ w ol-0a
Radiological Control Christine Bullock |Fluor Hanford v ! MWC U424
KW Basin Operations | John Kimbrough |Fluor Hanford NA No Action

David Bullock | Fluor Hanford S T O0 offw

Chris Thompson |BSI NA Comments received
DOE Dale Splett DOE NA No Action )
Independent reviewer | Ray Hernandez E2 Vv /< M & / ﬁ

Individuals that have NA in “yes” column did not participate in the design review or have left the
company prior to issuing this document.
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APPENDIX B

REVIEW COMMENT RECORDS

CONSISTING OF 35 PAGES
INCLUDING COVERSHEET
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To: From:
Distribution C. C. Farwick

Page 1 of |

Date: April 11, 2000

Project Title/Work Order

Meeting Minutes — Canister Cleaning System (CCS) Design Review Kickoff
Meeting — April 3, 2000

EDT No.
N/A

ECN No.
N/A

Text
With All
Attach.

Text
Only

Name

£

. B. Anderson | X4-01
CaBalok 7 xies
. E. Bullock ' X376
. R. Chiaramonte - COGEMA | H3-28
“C Coopr | SR . s W
FLDienl
. C. Farwick

Attach./
Appendix
Only

EDT/ECN
Only

. Hemandez ;
.S.Hundal (COGEMA) | H326
Yrons
. A.Kimbrough

.J.Langevin
.Muller
Nelson (MCE)
.0hl '
Osbom (COGEMA) o I H3-27

. Peck S R3-26

Trecschiel T T R
Spang (COGEMA) R S e

Splett ___________ e g

Thompson o e T
. Turnbaugh ' X3-79
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MEETING MINUTES ) Page 1of 2

SUBJECT: - Canister Cleaniﬁg System (CCS) Design Review Kickoff Meeting

70: BUILDING
Distribution
FROM ) CHAIRMAN
C. C. Farwick N/A
DEPARTNENT-OPERATION-COMPONENT AREA [ SHIFT DATE OF MEETING NUMBER ATTENDING
SNF Project — CCS 1100 | Days 4/03/00 14

* In Attendance

Design Review Team

Bill Anderson Mike Langevin

Christine Bullock * - Frank Muller

Dave Bullock * Dick Nelson * (MCE}
Jerry Chiaramonte * (COGEMA) Phil Ohl *

Bobby Cooper * Jeff Osborn * (COGEMA)
John Diehl .. Steve Peck®

Carol Farwick ® Don Precechtel *

Ray Hernandez Robert Spang * (COGEMA)
Tarlok Hundal * (COGEMA) Dale Splett

John Irons * (COGEMA) Chris Thompson *

John Kimbrough Jerry Turnbaugh

Meeting was started at 2:10, with small attendance.

Phil Ohl, Design Review Team Chairman, initiated introductions. Two meetings were announced, '
the first on Monday April 10, 7:30 AM, a pre-design review meeting to cover questions and
additional information as required. The second meeting scheduled for April 20, 2000, is the design
review meeting and will cover the dispositions to each comment and get concurrence that the
design is complete and procurement or fabrication of equipment can be initiated.

The attached slide presentation was presented by Phil Ohl. Floor was open to questions. Phii
turned the floor over to Steve Peck to discuss Hazards Analysis for the CCS.

Steve handed out information on the K Basins Hazard Analysis. The review team was asked to
review the information and determine what categories are relevant to the design. During the design
review meeting on April 20, 2000, the team will spend approximately 30 minutes to help prepare a
hazards analysis for the CCS. The information obtained from the analysis will be incorporated into
the K Basins Hazards Analysis, HNF-3960, Rev. 1. '

Jerry Chiaramonte presented an overview of the design package. He pointed out in the executive
summary there is a list of which chapters are to be reviewed and which are for.information. He then
turned the meeting over to John Irons who presented the design.

Page C-3



SNF-6398, Rev. 0 APPENDIX C Project A.2.A

MEETING MINUTES (Continued) Page 2 of_2

John walked through the Process flow diagram, drawings H-1-84463 SNF KW Canister Cleaning
System Sub-Project A-2 Service Piping Plan, and H-1-84469 SNF KW Canister Cleaning System
Sub-Project A-2 Greenhouse Arrangement.

Questions/Answers:

¢ Wil the lids stay on the table during the cleaning operations? Yes the lids weigh between
8 and 15 Ibs. apiece and the table has a lip on it.

o Where is the water line on H-1-84463? Approximately 12 inches above the bottom of the
“elephant trunk’ which is the part of the greenhouse that drops into the basin.

¢ s there a bottom to the greenhouse? Yes; there is a bottom in that portion of the
greenhouse that extends over the basin.

o Have the hoses been chosen to accommodate the required bend radius for removal of
the cleaning station for maintenance? The hoses are attached to the botiom of the
canister cleaner to allow easier removal from the basin into the greenhouse during
maintenance.

¢ What is the tolerance for the Lexan plates to accommodate modifications and
expansion/contraction of the structure frame? Panels have neoprene on edges to allow
for flexibility of the joints.

¢ Is the greenhouse a containment as described in DOE Order 6430.1A? Not intended to
be a containment per those requirements. The greenhouse was designed to keep the
operalions area as clean as possible to allow workers fo wear the minimum amount of
protective clothing to operated the system.

The Design Authority will evaluate the requirements in 6430.1A and determine if we meet
the requirements for a general service portable ventilation system.

¢ Question asked by the design team: The design requirement states that the system must
- be design to clean 10 canisters a day (24 hours). The requirement also states the
system shall be design to clean 20 lids a day (24 hours). Does this mean 10 canisters or
20 lids? Or does this mean 10 canisters AND 20 lids per day? If the system is required
to clean only one of the conditions then the drying times can be increased. The system
- s presently designed to clean 10 canisters AND 20 lids a day (24 hours). Baffles added
to the design for flow restriction to meet the 10 canisters and 20 lids a day can be
_removed if the requirement is clarified to mean either 10 canisters or 20 lids per day. The
design Authority made the decision 10 Ganisters AND 20 lids a 24-hour day.

e The question was asked about future demolition of the system and if a plan had been
prepared to address this. No plan, the system will stay in the basin after turn over fo the
D&D contractor.

Design review team presented an issue with the preliminary calculations prepared for the fire
loading of the system to meet the criteria in the K Basin Fire Hazard Analysis. The Lexan can burn
hot enough to impact the basin structure. Design Authority took an action to resolve this issue.
The Project personnel will make contact with the Basin Fire Protection Engineer, Stan Wallace.
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@ COGEMA

ENGINEERING CORP. COGEMA-C-0105-PSPEC-002, Rev 0

Procurement Specification

Greenhouse For
100K West Basin Canister
Cleaning System

Prepared for:

Fluor Hanford, Inc

P.O. Box 1000

Richland, Washington 99352

Prepared by:

COGEMA Engineering Corporation
P.O. Box 840

Richland, Washington 99352

Author:
J. Irons

Date Published:
April, 2000
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-

ENGINEERING CORP.
COGEMA-C-0105-PSPEC-002, Rev 0

© COGEMA

- Procurement Specification
Greenhouse |
For

100K West Basin Canister Cleaning System

Originator: )S\’\ . Date: i&_@

J. Irons, Author

/7{ 4 W Date: M |

M.D. Rickenbach, Responsible Engineer

Approval: .g&h&c*'g Date: M '

G.R. Chiaramonte, Project I'VIanager

- Approval: /w \gm Date: 5/2 7100

Fluor Hanford

Approval:

The Professional Engineer stamps and sign:;itures below indicate review and approval of this
procurement specification,

v . S
EXPIRES /o ‘Z"aehm7
/3/0 ©
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COGEMA-C-0105-PSPEC-001,Rev. 0

$ COGEMA

ENGINEERING CORP.

Procurement Specification
High-Pressure Pump Skid
and Accessories For

100K West Basin Canister
Cleaning System

Prepared for:

Fluor Hanford, Inc

P.O. Box 1000

Richland, Washington 99352

Prepared by:

COGEMA Engineering Corporation
P.O. Box 840

Richland, WA 99352

Author:
J. Irons

Date Published:
April, 2000
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COGEMA-C-0105-PSPEC-001,Rev. 0

@ COGEMA

ENGINEERING CORP.

Procurement Specification -
High-Pressure Pump Skid and Accessories
,’ For
100K West Basin Canister Cleaning System

Originator: q "S k] Date: M{E

J. Irons, Aﬂthor

Approval:- ,% / W Date: _i/éi/_o_o
M.

Rickenbach, Responsible Engineer

Approval:

) Date: F-272-00
G.R. Chiaramonte, Project Manager

Approval: /@ —Q Q&M s 57/47/00

Fluor Hanford

The Professional Engineer stamps and sigmatures below indicate review and approval of this
procurement specification.
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::“ E i Eeaa {%? N . Page v of __ 7/
NGINEERING DATA TRANSMITTAL 4
: 1eev 579213

A nt ow
2. To: (Receiving Organization) 3. From: (Originating Organization) 4. Related EDT No.:
SNF Project Canister Cleaning System N/A
5. Proj/Prog/Dept/Div.: 6. Design Authority/Design Agent/Cog. Engr.: 7. Purchase Order No.:
Canister Cleaning System A.2.A_ . D. R. Precechtel T N/A
8. Originatar Remarks: 9. Equip/Component No.:
Approval for issue. pADER. FROTECT conTROL FP N/A
& [ ] { 00 10. SystenvBldg/Facility:
N/A
11. Recciver Remarks! . 11A. Design Bascline Document? [X] Yes [] No 12. Major Assm. Dwg. No.:
: N/A
13, PermivPermit Application No.:
N/A
SRR
14, Required Response Date:
o0 0775 ¥ elalo ASAP
18- - DATA TRANSMITTED (F) (G) {H) [1)]
[(‘::., (B} Document/Drawing No. S(h?et é?‘]' " {E)Title or Description of Data “Bl:‘i’:_‘! P“r‘::“ Originatar Receiver
No. - No. Nn: Transmitied Mator Transmital Disposition | Disposition
1 H-1-84459 ¢ 1&2 0 CCS Title Sheet 0,8 1 / i
2 H-1-84460 1 0 CCS Progess Flow Diagram - 1 i !
3 H-1-84461 1&2 0 CCS Arch Demolition and - 1
. : Equipment Arrange Plans
4 H-1-84463 1 0 CCS Service Piping Plan - 1 / /
-5 H-1-84464 1 0 CCS Structural Plans and * 1
i Sections / s
6 H-1-84465 1 0 CCS Structurat Installation " 1 /
Section and Elevation /
7 H-1-84476 1,2&3 0 CCS Raised Floor Platform " 1 /
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