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-----Original Message----- 
Fmm: Biebesheimer, Eric 
Sent: 
To: Watson, David I (Dave) 
cc: 
Subject: 

Thursday, September 21, 2000 758 AM 

Blebeshelmer, Eric; Davis, Pabida L (Pat); Bazlnet, Gerald D (lerty); Hamngton, Sara B 
R E  DESIGN VERIFICATION REPORT - CSB, SNF-6442, REV. 0 

Dave, 

You approved the subject report with comment on August 11,2000. W e  have addressed your 
comments as follows below. A copy of this message is being included with the released design 
verification report EDT to document the resolution of your comments (approval disposition “2”). 

Eric 373-4497 
CBS Engineering -- SNF 

-----Original Message----- 
From: Davis, Pabida L (Pat) On Behalf Of Watson, David 1 (Dave) 
Sent: Friday, August 11,2000 3:20 PM 
To: Krieg, Stuart A 
Cc: Turnbaugh, lerry E; Bazinet, Gerald D (Jerry); Watson, David I (Dave) 

The subject report was provided for approval. It has been “approved wkomment.” 

The report is well written and provides a well documented design history and lists of 
project design and design verification documents in Appendix A. the following are a 
few comments. 

Sub]& DESIGN VERIFICATION REPORT - CSB, SNF-6442, REV. 0 

1. Third paragraph in Section 1.0 states, “This report outlines the methods, 
procedures, and outputs developed by Project W379 to verify that the 
provided Structures, Systems, and Components (SSCs): satisfy the design 
requirements and acceptance criteria; perform their intended function; 
ensure that failure modes and hazards have been addressed in the design; and 
ensure that the SSCs as installed will not adversely impact other SSCs.” 

The actual material and construction specifications which were used in the actual 
construction could not be found in Appendix A. These conveyed the design 
requirements to the constructor. For example, Construction Specification 15840, 
“Ductwork and Accessories” is inconsistent with the CSB Performance 
Specification by specifying SMACNA standard in lieu of ASME N509 and N510. 

Therefore, unless the construction and equipment procurement specifications are 
included in Appendix A it doesn’t seem that it can be demonstrated that the SSCs 
satisfy the “design requirements.” 

It is recommended that all the construction specifications be added to Appendix A 
showing: 

Type of verification: Independent review. 
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In addition, Appendix A should be titled “List of Project Design, 
Construction, and Design Verification Documents.” 

Response: Accepted. Appendix A, Page A-6 reflects supporting documents. To the 
existing entry, were added the SNF-6131 and SNF-6130 document numbers to aid in 
their identification (these are the construction and procurement specs addressed in 
Watson’s observation). Also, the Appendix A title was amended as recommended 
“List of Project Design, Construction, and Design Verification Documents.” 

Section 3.1.4, Table 3, System 6.7 -PAT W379-PAT-024-1 was listed as the 
verification o f  the W A C  system. That PAT has not yet been performed and 
was not included in Section 3.1.5. It i s  not certain if the above PAT w i l l  
satisfy the requirement reference cited in item (h) of Section 3.1.5. L ine No. 
72 in Appendix B should reference PAT-024-1. 

Response: Accepted. The scope of PAT 24-01 was rolled into PAT 006, so 
reference to 24-1 has been deleted from this document. Line 72 (in Appendix B, 
page 8-23) has been amended to indicate that PAT 006 treats the negative pressure 
test. 

Appendix A cites some of the documents are “NOT RELEASED.” Should 
they be released before this report i s  finally approved and issued? 

Response: The document was reviewed for unreleased documents. The “Not 
Released” documents were updated to reflect their actual “released status where 
applicable. In some instances documents such as test specifications and pre-start 
acceptance tests are controlled within the start-up organization, approved by the joint 
test group and/or test review board, and when complete are turned over to 
operations for inclusion into the project files, but are not “released into the Hanford 
document control system. In a couple of instances some of the test documents, e.g., 
PAT-006 remain to be completed and will be prior to this ORR phase but not before 
the release of this document. 

Appendix B has several “TBDs” in it. Should these be fi l led in before this 
report i s  finally approved and issued. 

Response: Those items designated as TED were reviewed again and confirmed to 
represent CSB post-ORR and pre-fuel transportation activities. The Design 
Verification Report, Section 3.1.5 highlights Design VerificationNalidatlon 
activities remaining to be completed and lists the requirement remaining to be fully 
verified/validated (many of the requirements are currently partially verifiedlvalidated). 
The facility readiness is being treated in a phased approach. It provides for both pre- 
ORR activities and allows for post-ORR [pre-fuel movement] punch list items. The 
TBDs included in this report are an acceptable approach and will be tracked and 
completed as pre-fuel movement punch list items. 

2. 

3. 

4. 
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Design Verification Report 
Spent Nuclear Fuel-Canister Storage Building 

1.0 INTRODUCTION 

The Sub-project W379, “Spent Nuclear Fuel Canister Storage Building (CSB),” was established 
as part of the Spent Nuclear Fuel (SNF) Project. The primary mission of the CSB is to safely 
store spent nuclear fuel removed from the K Basins in dry storage until such time that it can be 
transferred to the national geological repository at Yucca Mountain Nevada. 

This sub-project was initiated in late 1994 by a series of studies and conceptual designs. These 
studies determined that the partially constructed storage building, originally built as part of the 
Hanford Waste Vitrification Plant (HWVP) Project, could be redesigned to safely store the spent 
nuclear fuel. 

The scope of the CSB facility initially included a receiving station, a hot conditioning system, a 
storage vault, and a Multi-Canister Overpack (MCO) Handling Machine (MHM). Because of 
evolution of the project technical strategy, the hot conditioning system was deleted from the 
scope and MCO welding and sampling stations were added in its place. This report outlines the 
methods, procedures, and outputs developed by Project W379 to verify that the provided 
Structures, Systems, and Components (SSCs): satisfy the design requirements and acceptance 
criteria; perform their intended function; ensure that failure modes and hazards have been 
addressed in the design; and ensure that the SSCs as installed will not adversely impact other 
SSCs. Because this sub-project is still in the constructiodstart-up phase, all verification 
activities have not yet been performed (e.g., canister cover cap and welding fixture system 
verification, MCO Internal Gas Sampling equipment verification, and As-built verification.). 
The verification activities identified in this report that still are to be performed will be added to 
the start-up punchlist and tracked to closure. 

2.0 DESIGN VERIFICATION REQUIREMENTS 

2.1 EVOLUTION OF DESIGN VERIFICATION PROCEDURAL DOCUMENTS 
AND REQUIREMENTS 

When Sub-project W379 was initiated, design verification was defined for the CSB sub-project 
by Westinghouse Hanford Company (WHC) procedure [WHC-CM-6.11, Standard Engineering 
Practices, EP 4.1, “Design Verification”, and on the SNF Project by [HNF-16131, “Spent 
Nuclear Fuel Engineering Practices”. Currently, design verification on the Hanford Site must be 
conducted in accordance with [HNF-PRO-18191, “Engineering Requirements”. The SNF project 
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has developed Administrative Procedure [AP-EN-6-027-011, “Design Verification Process”, for 
implementation of the [HNF-PRO-18 191 verification requirements. 

Even with the changes in the forms of the design verification implementing procedures, the 
design verification requirements themselves have not evolved extensively. The primary changes, 
which have been implemented in most recent design verification procedures, are mainly on the 
following aspects: 

More formalization of planning actions: 

- Ensure the graded approach on verification methods selection is based on a risk analysis 
(a methodology is provided as guidance) 

Ensure that verification activities are defined during the planning phase, including: 

. Acceptance criteria . 

. Verification documentation requirements 

Ensure verification activities are integrated in activity/cost/schedule baselines 

Implementation of a method to control verification status 

- 

Verification responsibilities of the ArchitectEngineer (A/E) 

- 

- 

The addition of some detailed requirements (e.g. Design Verification Questionnaire). 

The core verification requirements remain the same, and verification, regardless of originating 
procedures, can be categorized under the principle methods of design verification as defined in 
[AP-EN-6-027-011. Verification methods include: Independent Review, Alternate Calculations, 
Qualification Testing, Formal Design Review, and Informal Review. The aspects of verification 
can be summarized as follows: 

Identify Design Requirements and associated verification methods. 

Plan and prepare verification activities and integrate them into project tasks. 

Perform verification activities according to selected method. 

Implement corrective actions resulting from verification, to ensure requirements are met and 
tracked to closure. 

Document verification activities and demonstrate design requirements are met. 

based on the importance to safety and the environment, complexity of the design, degree of 
standardization, state of the art, similarity with proven designs, and programmatic impacts. 
General application of the different design verification methods used by the CSB is described in 

The different design verification methods listed above are applied on a graded approach 

Vista Engineering Technologies, L.L.C. 2 July 2000 
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sections 2.2 through 2.6. Specific details and documentation of design verification is described 
in section 3. 

2.2 INDEPENDENT REVIEW 

Independent reviews were used extensively to verify the design packages and 
procurement packages produced by the design agent, Fluor Daniel Incorporated (FDI). The 
independent reviews performed on FDI Design met all the requirements of a formal review with 
the exception of the identification of a chairman and the issuance of a design review completion 
report. Independent reviews were conducted in accordance with FDI's Design Control 
Procedures Manual (DCPM) and documented in conference notes issued with PHMC 
concurrence. An independent review was also completed on the MCO design. FDI used 
independent design review on calculations applying to SSCs with enhanced quality assurance 
requirements, and the computer codes were independently validated and verified. 

2.3 ALTERNATE CALCULATIONS 

different methods of analysis to check and ensure the correctness and applicability of pertinent 
design calculations, including both hand and computer calculations. Some of the alternate 
calculations include the following: 

Design verification by means of alternate calculations involves the use of one or more 

An alternate calculation was performed by Q Metrics of the thermal analysis of the MCO 
loading during CSB Start-up. 
An alternate calculation of the CSB Design Capacity. 
An Independent Analysis of MCO Critical Failures by M&D Associates. 
Validation and Verification of computer codes used for Spent Nuclear Fuel CSB. 

2.4 QUALIFICATION TESTING 

Qualification testing was applied as a final verification for all testable systems and SSCs 
supplied by the project to verify they met the requirements and that the systems functioned as 
intended. Qualification testing includes a combination of 

Factory acceptance testing to confirm that components meet procurement 
specification requirements, 

Construction acceptance tests, to confirm that components are installed in accordance 
with the construction specification requirements, and 

Pre-operational acceptance tests to assure that all SSC's function as intended as an 
integrated system. 

2.5 FORMAL DESIGN REVIEW 

Formal design reviews are typically conducted at key stages of the design process to 
provide a comprehensive verification that the design meets requirements. The bulk of CSB 

Vista Engineering Technologies, L.L.C. 3 July 2000 
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design reviews that serve this function are classified as independent reviews as described in 
section 2.2. Formal Design reviews on Project W379 that were completed, include: 

The Conceptual Design Report 
TheMHMSystem 
The Security System 
The SamplelWeld Station System 

2.6 INFORMAL REVIEW 

This method was used for review of non-final design documents, such as engineering studies, 
Functions and Requirements Documents (FRD), Performance Specifications, and for reviews of 
designs verified by others (e.g. design change notices). This method [AP-EN-6-027-011 was 
used extensively and is documented by signature on the releasing document such as the EDT or 
ECN. Design verification documentation included with the EDT or recorded on the EDT or 
ECN is transmitted to a Document Control Release Station for processing and retention. 

3.0 DESIGN VERIFICATION ACTIVITIES 

This section briefly describes the history of the W379 Sub-project and the design as well as 
design verification activities. The CSB requirements baseline at each project stage, the 
engineering products and the verification methods used are contained in Table 1. A schedule of 
events with the technical baseline development and associated verification methods are shown in 
Figure 1. The pre-conceptual and conceptual phases of the project were verified by both 
informal review and formal design review. The approval and release signatures of the reviews 
on the Engineering Data Transmittal (EDT) coversheets document the informal reviews. The 
conceptual design underwent a formal design review. 

During the preliminary and detailed design stages, the Design Agent (Fluor Daniel Incorporated) 
developed the Design Control Procedures Manual (DCPM) that was used for directing design 
control and design verification activities. The DCPM has requirements for verification by 
checking, independent design review, squad checks, internal reviews, and client reviews. 
Additionally there was independent analysis performed andor directed by the Project 
Management Hanford Contractor (PHMC). 

Verification in the constructiodstart-up phase included analysis, informal review, independent 
review, factory acceptance testing, construction acceptance testing, inspections, pre-operational 
testing, and As-builts. Changes to the approved design are controlled by Design Change Notice 
(DCN) process as outlined in the DCPM. SNF Procedure [AP-EN-6-027-011 states that all 
design changes are required to undergo a design verification. The design verification included 
an evaluation of the effects of those changes on the overall design and on any design analyses 
upon which the design change is based that are affected by the change. These reviews were 
included as assurance that the design analyses for the structure, system, or components are still 

Vista Engineering Technologies, L.L.C. 4 July 2000 
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valid. For the CSB, verification of changes was implemented with independent reviews as 
documented by the signatures on the DCNs, including the Design Authority. 

A list of the design documentation and design verification documents that were created during 
the different phases of the project has been developed and is included in Appendix A " List of 
Project Design and Design Verification Documents." A current list of drawings, and 
specifications is contained in the Acceptance for Beneficial Use (ABU) checklist [SNF-62531. 

Vista Engineering Technologies, L.L.C. 5 July 2000 
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Table 1. CSB Baseline Design Stage Criteria, Design Output, and Verification 

're-Conceptual 
Iesign & Conceptual 
)esign 

'reliminary & 
lefinitive Design 
itage 

)esign & 
:onstruetion Phases 

- 
SNF Project /stage and Store K 
3asin SNF in CSB, Functions and 
tequirements 
WHC-SD-SNF-FRD-010 

'erformance Specification for the 
Spent Nuclear Fuel Canister Storage 
3uilding 
3NF-S-0425 

jpecification for the MCO Handling 
Hachine 
W-S-0468 

'erformance Specification for the 
Spent Nuclear Fuel Canister Storage 
3uilding 
3NF-,54425 

jpecification for the MCO Handling 
Hachine 
3NF-S-0468 

:SB System Test Specifications: 
SNF-W379-TS-001- SNF-W379- 
rs-025-1 

Staging and Storage 
Facility Feasibility Study EDT signoff 
Final Report 
WHC-SD-W379-ES-002 

CSB Trade Study Final 
Report EDT 
WHC-SD-W379-ES-003 

Informal Review documented by 

Informal Review documented by 

Spent Nuclear Fuel Formal Review: 
Canister Storage Building 
Conceptual Design Report 
WHC-SD-W379-CDR-001 WHC-SD-W379-DR-001 

SNF CSB Conceptual Design 
Report Review Committee Report 

I 
CSB Facility Drawings 
Procurement Specifications See Table 2 

Design Package Reviews: 

Calculations FDI Files containing Independent 
Design Reviews 

MHM Design Formal Review: 
Vender File VI-50100 MHM 100% Design Package in 

vendor file #VI-50100 and letters: 
MHM-BTR-092-R. 1, 
DESH-9761988.1; 
MHM-BTR- 101, 
DESH-9860199; and 
MHM-BTR-I1 I ,  
DESH-985 1598. 
Informal Review documented by 

signoff 
Procurement Specifications Independent Review Specifications: 
Construction See Table 2 
Specifications 
Safety Documentation Independent Review (EDT) 

Design Change Notices 
(DCN) and As-builts DCN 

Testing Documentation Independent Reviews of Test 
Specifications. Pre-operational Test 
Procedures, and Test Summary 
Reports: 
See Appendix A 

Vista Engineering Technologies, L.L.C. 6 July 2000 
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Figure 1. CSB Technical Baseline Development and Associated Verification Methods 
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3.1 HISTORY OF DESIGN VERIFICATION ACTIVITIES 

3.1.1 PRE-CONCEPTUAL PHASE 

In October 1994, WHC published the Hanford Spent Nuclear Fuel Project Recommended Path 
Forward, WHC-EP-0830, outlining a recommended approach for expedited removal of spent 
fuel from the K Basins. An essential part of this recommended approach was the use of a new 
facility to safely store the spent nuclear fuel. 

The entire pre-conceptual phase was conducted under the direct responsibility of the DOE prime 
contractor (WHC) with many of the feasibility studies subcontracted to an A/E (ICF KaiserYFDI). 
In order to support an evaluation of adapting the HWVP storage facility for use with the SNF 
project, WHC initiated a Staging and Storage Facility (SSF) Feasibility Study, WHC-SD-W379- 
ES-002, with Fluor Daniel Incorporated (FDI) in January 1995, and a CSB Trade Study, WHC- 
SD-W379-ES-003, was performed in May 1995. WHC-SD-SNF-FRD-010, SNF Project Stage 
and Store K Basin SNF in CSB Functions and Requirements, documented the upper level 
functions and requirements in June 1995. Verification activities in this phase consisted of 
informal reviews of the documents produced during this design stage. The signatures of the 
reviewers, including Safety, Quality Assurance, the Design Authority, etc. on the Engineering 
Data Transmittals (EDTs) document the design verification. 

The mission for Project W379 was accepted by DOE-RL in DOE-RL letter [95-NMD-O81DOE- 
RL], K Basins Path Forward Approval of Mission Need. 

3.1.2 CONCEPTUAL PHASE 

The conceptual design was started in May 1995 concurrent with a CSB trade study, WHC-SD- 
W379-ES-003, that was intended to determine the most suitable site to store the K-Basin Spent 
Fuel. The CDR, “Spent Nuclear Fuel Canister Storage Building Conceptual Design Report,” 
WHC-SD-W379-CDR-001, was issued July 24, 1995. This CDR provided the technical basis 
for the initial project cost baseline. The CDR underwent a formal design review and a design 
review report of the CDR, WHC-SD-W379-DR-001, was issued in September 1995. 

The HWVP FDC and the Technical Data Package (TDP) were the source of design requirements 
during the conceptual design as a CSB Performance Specification was being developed. The 
CDR in conjunction with the “Hanford SNF Project Recommended Path Forward,” WHC-EP- 
0830, provided the basis for proceeding with the Advanced Conceptual Design (ACD) in August 
1995. A final version of the Performance Specification, WHC-S-0425, Rev. 0, was used during 
the ACD stage. The performance specification underwent an informal review as documented on 
EDT #613003. The information developed during the Advanced Conceptual Design was rolled 
directly into the detailed design when capital funding was received in late 1995. A revised 
estimate based on the ACD effort was documented in FDI correspondence FRF-2717 dated 
October 9, 1995. 

Vista Engineering Technologies, L.L.C. 8 July 2000 
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3.1.3 PRELIMINARY AND DEFINITIVE DESIGN STAGE 

Detailed design efforts for the SNF CSB were initiated after capital funding was received at the 
end on November 1995. It was determined that phased releases of design media would support 
the aggressive construction schedule while allowing for the required design reviews. The facility 
was divided into three main packages and several smaller packages for design reviews and 
releases for construction. The three primary packages making up the CSB are the Vault, the 
Deck, and the Superstructure. The Vault package was issued on March 21, 1996, the Deck 
package was issued on May 10,1996, and the Superstructure package was issued on July 26, 
1996. A Detailed Design report was issued in August 1996 (FRP-061) to document the detailed 
design phase of the CSB. It contained the project background; the facility and engineering 
descriptions from each design discipline; a cost estimate; a schedule; the Design Basis 
Document; the system design description; the list of calculations; the list of design documents; 
and equipment, piping, and valve lists. 

As verification that the design met the requirements, the DCPM required FDI to complete a 
design requirement compliance matrix. The first matrix was completed in April 1996 for 
baseline verification of the vault design against Performance specification WHC-S-0425 
(Interoffice Correspondence, File 106 dated 4/12/96). The Compliance matrix was revised in 
July 1996 for the entire Canister Storage Building (FRT-2694). 

Design verification requirements were met during detailed design by following the process 
outlined in the DCPM. Verification included interim design reviews, group reviews, squad 
checks, and client reviewdindependent design reviews. Figure 2. contains Exhibit 8.0-1 of the 
DCPM, which diagrams the design, and design verification process that includes independent 
reviews by the PHMC. These reviews are documented in the FDI Conference Notes (CNs) listed 
in Table 2. The checking and design verification outlined in the DCPM and followed during the 
project are as follows: 

Interim Design Review - evaluates design concepts to assure that the design criteria 
and operational, maintenance, safety, and constructability objectives are met. The 
interim review is performed with participants from DOE, DESH, Construction 
Management, and Fluor Daniel. 

Grouu Review - an internal process that supports records of working documents that 
are maintained by the originating discipline. 

Squad Check - process used to perform technical design reviews of drawings and 
specifications in order to assure the adequacy of design and that necessary design 
requirements for interfacing disciplines have been clearly specified. Design 
documents are squad checked prior to release as approved for construction. 

Indeuendent Design Review (Client Review) - includes a graded quality assurance 
program that is used to ensure the quality and adequacy of design drawings, 
specifications, and other detailed design services to be furnished by Fluor Daniel. 
The reviewer may be from the same company/organization, but was not involved as a 
participant, supervisor, technical reviewer or advisor in the work being reviewed and 

~~ 
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to the extent practical has freedom to do an impartial review. The independent 
reviews of the design packages are as outlined in Table 2. These independent reviews 
include a list of the PHMC reviewers. These reviews are documented in FDI 
Conference Notes (CNs). 
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Figure 2. Exhibit 8.0-1 Design Control Procedures Manual for CSB Engineering Control 
and Review Cycle 

Selimle 
Qualifleallon 

Conferrmec Nolca Issued I Includes Inlllal Basrllor 
Dcalgn Vcntllstloo 

DESIGN DEVELOPMENT 
Revlslon A or XA where A=A,B,C,slc. and X=0,1,2,3,elc 

I I ' I  

Dealgn Review 
Package t Rcerlsa Comments 

And purpose 
Resolution 

If required 

I FORMAL DESIGN REVIEW . 
Rwislon A or XA where A=A.B.C, cle. and X=0,1,2,3,rle 

Pseksgc Slgn- Trsnamll APC DESH Obtain 
Package to S1gnsturrs on 

RFC Tmnsmlltd 
On 

n m H  

b- PACKAGEISSUE -4 
Revlslon X where X=0,1,2,3,elc 

EXHIBIT 8.0-1 Rev 11 I FDI Contract 80460200 
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Table 2. Design Package Independent Reviews 

. ,  . . . .  - 
Embed Package Vault Embeds FDI Log #CN-1069, 

wninA 3 ? m i o &  

FDI Log #CN-1078, File 
104.2, 3120196 

FDILog #CN-1071, 
Filninn -I wiio6 

FDI Log #CN-1079, 
File104.2,3/21/96 
CN-I 123 (Seismic) 

FDI Log #CN-1084, 
File104.2,4/4/96 

FDI Log #CN-l085, File 
104.2,4/04/96 

FDI Log #CN-1094, 
File104.2, 5/9/96 
CN-I 123 (Seismic) 

ISB Vault Package Vault Structure, Rebar, 
Concrete, etc. 

MHM Shield Gate* Portable shield gate between 
MHM and Deck 

Receiving Crane 

Deck, Rebar, Concrete, etc. 

FDI Log #CN-1082, 
File104.2,4/4/96 

FDI Log #CN-1083. File 
104.2,4/04/96 

FDI Log #CN-1092, 
File104.2,5/6/96 

ISB Receiving Crane 

ISB Deck Package 

2SB Tubes, Base, Covers, 
4bsorbers, Cart Package 

FDI Log#CN-1096. File 
104.2. 5/28/96 

FDI Log # CN-1098. File 
104.2,5/31/96 

MCO storage tubes, tube 
bases, tube covers, Impact 
absorbers, etc. 

HVAC, instrument air and 
compressed air systems, 
HEPA room, distribution 
control room, change out room 
rooting, siding, tire protection 
systems, lighting, 
communicationPAX system, 
helium supply system, 
electrical distribution system, 
UPS system and battery rmm, 
control room. 

Storage Tube Plugs 

3SB Superstructure Package jDI Log#CN-l109, File 
104.2, 7/25/96 

FDI Log #CN-I 110, File 
104.2,7/26/96 

rube Plug Package jDILog#CN-IIII and 
1099. File 104.2, 
1/29/96 and 6/10/96 

'DI Log #CN-1127, 
?le104.2, 10/14/96 

'DI Log #CN- I I34 File 
.04.2,2/28/97 

FDILog#CN-IIlZ,File 
104.2, 7130196 

FDI Log #CN-1128, 
File104.2, 10/17/96 

FDI Log #CN- I I36 File 
104.2. 2/28/97, and 
Formal Design Review 
bcumented in Letter 
FDH-9655540 RI 

FDI Log #CN-I 150 File 
104.2,8/8/97 

FDI Log #CN- 1196 File 
104.2,9/2/98 

XBMCSA Design* Hot Conditioning System 

Security Systems Security and Safeguards 
'ackage 

'&IDS P&ID 

Impact Absorbers for Inside 
rubes 

'DI Log #CN-I 150 File 
04.2, 8/8/97 

:anister Impact Absorber 'DI Log #CN- 1196 File 
04.2,9/2/98 
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MCO Sampling Station MCO Sampling System FDILogWN-1188 & FDILogWN-1190File 
1189, File 104.2. 104.2,6/29/98 
c I * " m "  IL c,qq,r\" 

HEPA Filter 

Weld Station 

Exhaust Fan and HEPAs for 
Sample Weld Station 104.2, 9/23/98 104.2,9/23/98 

FDI Log WN-1199 File FDI Log WN-1199 File 

MCO Cover Cap Welding 
System 

ressure Casks (Off 

FDI Log KN-1212 File 
104.2, 1/14/99 Review Completion 

SNF MCO Design 

Report, SNF-5222 

*Note: These features were subsequently removed from the scope of the SNF CSB Sub-project. 

The vendor-supplied designs were reviewed by FDJIDESH and documented in FDI conference 
notes as listed in Table 2. Comments from all of the PHMC package reviews are located in the 
FDI conference notes. The largest procurement package (MHM) underwent a formal design 
review and is documented in the MHM 100% Design package, vendor file #VI-50100. After the 
formal design review, changes were made to the MHM Design Requirements. The modified 
design was independently reviewed and documented in the following letters: [MHM-BTR-O92- 
R.11, [DESH-9761988.11; [MHM-BTR-1011, [DESH-98601991; and [MHM-BTR-Ill], [DESH- 
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98515981. Independent reviews of the seismic analysis for the MHM are documented in [FDP- 
59 11, [DESH-9853642], and [DESH-9760886]. 

Other documentation of design verification activities, e.g., independent reviews, informal/formal 
design reviews, and alternate calculations, performed on the CSB SSCs is contained in the 
following documents. 

Independent reviews conducted on the CSB design documentation and CSB SSCs are 
documented in: 

99-SNF/CES-001, Interoffice Correspondence, “MCO Machine - Shield SkirUConcrete Deck 
Interface - Technical Evaluation,” C. E. Swenson to A. S. Daughtridge, dated November 2, 
1999, containing an unreleased copy of HNF-5297, “Radiation Exposure from the Gap Under 
the Multi-Canister Overpack (MCO) Handling Machine,” S. R. Gedeon, FDNW, October 
1999”. 

CN-1123, “Design Review of SNF CSB Deck Structural Calculations and RCR’s,” Fluor 
Daniel, Inc., 1996. 

DESH-9760886, “Review of Soil and Building Structural Interaction on Seismic Response 
Spectra for CSB Receiving and Multi-Canister Overpack Handling,” DE&S Hanford, Inc., 
1997. 

DESH-9853642, “Review Comments to Seismic Analysis and Structural Calculations,” 
DE&S Hanford, Inc., 1998. 

FDP-591, “Multi-Canister Overpack Handling Machine Seismic Analysis Review Report,” 
Fluor Daniel, Inc., 1998. 

Formal reviews have been completed and documented in the following: 

SNF-5222, “SNF MCO Design Review Completion Report,” L. H. Goldmann, Fluor Daniel 
Hanford, 1999; containing SNF-RPT-011, Rev lA, “SNF Project Design Basis Capacity 
Study,’’ K. J. Cleveland, Fluor Daniel Northwest, 1999. 

SNF-5465, “SNF MCO Design Verification Summary,” L. H. Goldmann, Fluor Daniel 
Hanford, 1999. 

FDH-9655540, “Security Concept and Design Criteria, 100% Design Review for the Canister 
Storage Building and Hot Conditioning System Annex,” letter; E. S. McGinley, FDH, to F. 
G. Hudson, DESH, dated May 19,1997. 

Design compliance matrices have been completed and informally reviewed as documented on 
the EDTs as follows: 

HNF-4742, Rev. 0, “CSB Compliance Assessment, DOE Order 6430.1A, General Design 
Criteria,” D. M. Black, Fluor Daniel Northwest, 1999. 
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HNF-4776, Rev. 0, “CSB Compliance Assessment, SNF Project NRC Equivalency Criteria,” 
D. M. Black, Fluor Daniel Northwest, 2000. 

SNF-5790, “Design Compliance Matrices to ANSI and OSHA,” S. A. Kneg, FDH, 2000 

00-SNF/CES-005, “Project Number W-379 - Multi-Canister Overpack Handling NOG-1 
Compliance Matrix,” SNF Project Internal Correspondence, C. E. Swensen to G. D. Bazinet, 
May 11,2000. 

Alternate calculations have been completed as follows: 

EDT 625800, “Preliminary Analysis of MCO Loading During CSB Startup.” A. L. Pajunen, 
DESH, December 1,1998 (Contains Independent analysis by Q Metrics on natural 
convective cooling). Alternate calculation of CSB-HV-0010, “CSB Vault Air 
Temperatures”. 

SNF-5930, “Structural Analysis of MCO for Accidental Movement of MHM During MCO 
Lifting Operations,” G. D. Bazinet, NHC, and G. Abatt, March 2,2000 (Contains 
Independent Analysis of MCO Critical Failures by M&D Associates). Alternate calculation 
of CSB-S-0007 “Storage Tube Analysis & MCO Drop”, CSB-S-0067 “MCO Drop Impacts 
on the Standard Storage Tubes”, and CSB-S-0068 “MCO Drop Impacts on the Overpack 
Storage Tubes”. 

Computer code validation and verification: 

FDP-815, “Validation and Verification of Computer Codes Used For Spent Nuclear Fuel 
CSB,” letter S. L. Petersen FDNW, to A. S. Daughtridge, DESH, datedMarch 11,1999. 

Informal reviews have been completed and documented on EDTs on the following: 

HNF-6025, Rev. 0,” Emergency Preparedness Hazards Assessment,’’ L.R. Campbell, dated 
May 24,2000. 

HNF-SD-SNF-FHA-002, Rev. 2., “Final Fire hazards Analysis for the Canister Storage 
Building,” ARES report, 2000. 

HNF-SD-SNF-CSER-005, “Criticality Safety Evaluation Report for the MCO,” S. F. 
Kessler, FFS, 2000. 

SNF-6449, “FMEAiRAM Analysis for the MHM,” EDT 628719,6/1/00 

HNF-3672, RevO., “Canister Storage Building Safety Requirements.” D.E. Krahn, 2000. 

HNF-3553, Vol. 1, Rev. Oa., Spent Nuclear Fuel Project Final Safety Analysis Report.” L. J. 
Garvin, 2000. 

____ 
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HNF-3553, Annex A, Rev. O., Spent Nuclear Fuel Project SAR - Annex A Canister Storage 
Building.” R.P. DiPiazza, 2000. 

The following documents underwent an informal review with the FSAR as documented in the 
EDT: 

SNF-3907, “SNF Project CSB Human Factors Engineering (HFE) Analysis: Results and 
Findings,” R. P. DiPiazza, 1999 

SNF-4831, “Human Factors Engineering and Ergonomics Analysis for the CSB: Results and 
Findings,” R. P. DiPiazza, 1999 

SNF-3328, Rev. 2, “Canister Storage Building Design Basis Accident Analysis 
Documentation,’’ R. D. Crowe, M. G. Piepho, et.al., FH, 2000. 

SNF-SD-SNF-HIE-000, “Canister Storage Building Hazard Analysis Report,” L.J. Garvin, 
1997. 

3.1.4 CONSTRUCTION AND STARTUP PHASE 

Verification of the CSB SSCs meeting their associated requirements during the construction and 
start-up phases of Sub-project W379 can be broken into five types of verification: 

Factory Acceptance Tests (FATs) 

Construction Acceptance Tests (CATS) 

Pre-operational Acceptance Tests (PATS) 

As-Built Verification 

Each of the 23 systems of the CSB is described in Table 3 along with their associated design 
verification. This testing verifies the design of the CSB SSCs by ensuring that the systems are 
within dimensional bounds; perform the required control or actuation; provide the required flow 
and/or pressure drop; or otherwise perform their required function. The systems and their 
required testing are outlined in the W379 Test Specifications. Below is a description of the 
testing process used on the CSB. 

The Design Authority, Design Agent, construction contractor, or vendors, assist in the 
preparation and/or review of the detailed FAT test procedures and acceptance criteria. FATs 
typically occur at the vendor’s site and verify that the SSC meets the requirements of the 
procurement specification. FATs can be dimensional in nature, test component actuation, 
simulate inputs and logic controls, provide load tests, hoist speeds, leak tests, etc. Factory 

Review of vendor supplied designs 
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1.18 

2 

acceptance tests are approved by the Design Agent and the Design Authority and are controlled 
by the construction contractor. 

During the construction phase, the Start-up organization, with input from the Design Agent and 
Design Authority, developed the Test Specifications. The Test Review Board (TRB), formerly 
the Joint Test Group (JTG), and the Design Authority performed an independent review of the 
Test Specifications (see JTG/TRB meeting minutes listed in Appendix A). The Test 
Specifications reviewed the adequacy of the FATS and developed the requirements for the CATs 
and PATS. The CATs are approved by the Design Agent and the Design Authority and are 
controlled by the construction contractor. 

The Pre-operational Acceptance Test procedures that were developed contain the traditional 
Acceptance Testing Procedure (ATP) content with the physical and functional testing content of 
traditional Operational Testing Procedures (OTP). These PAT procedures also underwent 
independent reviews by the TRB and informal review by Design Authority as listed in Appendix 
A. 

A compilation of the qualification testing of each of the CSB sub-systems is, or will be, 
documented in a Test Summary Report. The Test Summary Report is the culmination of a 
process to document the portions of the system needing testing, the procedure for executing the 
tests, and the test results. The Test Summary Reports also undergo an independent review by the 
TRB. A list of the Test Summary Reports and the references of the independent reviews is 
contained in Appendix A. 

Not all of the systems identified have completed their qualification testing. Those systems are 
described in section 3.1.5. 

The As-built verification process is currently underway for essential drawings for both the MHM 
and the balance of the CSB. These activities are being completed in accordance with the As- 
built verification plans (Verification Plan for As-Builting Cansister Storage Building, SNF Desk 
Instruction [CSB-DI-0011; and the MHM As-Built Verification Plan Rev. 0. C.E. Swenson, A. S. 
Daughtridge, [SNF-6448, Rev .01). 

Table 3. CSB Systems and Design Verification 

tiiecmcai u~pv1~uutlon systun 
A safety support system comprised of normal electric power and unintermptible power 
systems The nom1 electric power distribution system conveys one-line connections 
between the Hanford Site Power and CSB. UPS function is to supply uninterrupted, 
reliable power to SNF CSB inrmmentation distribution panels. 
Sqfely conditions: Classified General Service. 

InshumuUSedce Ab System 
The CSB insmmcnt and plant air system comprises two 2-stage. oil-fie, air-cooled. 
rotary screw compressors operating in alternating lead-fashion to deliver compressed 
air at the compressor dincharge. 
Sqfely Conditions: Classified General Sewice. 

3 

Design Reviewed: 
SupersrmcNre Package 

Flre Protection System Design Reviewed 
The CSB smchual system, roof, and exterior wall system arc made of noncombustible 
materials. In any interior areas that have finishes. the finishes have a flame spread 
index less than 25 when tested in accordance with ASTM E84. 
Safely Condilionr: Classified General Service. 

S u p r m c ~ r e  package 

Tested UPS 
W379-PAT-018 

Design Reviewed: 
SupenUUCNE Package 

Tested: 
W379-PAT-002 

~ 
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5 

6.1 

8 

9 

10.11 

12 

13 

14 

Liquld Waste Collection System 
The liquid Waste collection system is designed to collect water condensale from HVAC 
air handling unit cwling coils and insmment air compressors, and provide for transfer 
of the condensate to approved containers for disposal. 
SaJcry Condirions: Classified General Service. 

Communications System 
The design of the plant communications system provides the cabling andlor raceway 
system equipment for the telephone, public address, intercom. and radio 
communications systems within the CSB to the communications equipment interface 
point. 
SaJery Condirions: Classified General Service. 

Heatilu. VentUah and Air Conditionian System " --,-~-- ~ ~~~~~~~~~~~ -. 
The HVAC r)stem 1s designed Io provide. along with physical banien. pan of thc CSB 
contamnaum confinement sysum and contammauon control uithin the CSB. Ihc 
HVAC system protides a controllcd prerrurr gradient flou of air from outsidc the CSB 
muad h u g h  uncontaminated areas to polenoall) contaminated arras of thc building 
and wt through HEPA filters and a monitored exhaust. The HVAC system also 
provides climate cmtrol to cnsure that cn\imnmental rmdiuonr ~n thc CSB arc 
maintained in thc rcquired mngei for personnel and cquipmcnt 
Sofery Condmom . Clarrificd General Service 

Sanitnry Water System 
The sanitary water system is designed and limited to supplying clean water far possible 
fuNre sanitary use (e.g., toilets. sinks, showers, and drinking fountains) If rcquired. 
SaJery Condirions: Classified General Service 

Backup Power System 
The backup power system designed for CSB will not be installed and connected at this 
time .....- 
SaJery Ccrndiliunr No rafct)-clasr or safer) -s~gn~ficanr has been idenuficd 

llcsllh Pmtection System 
The health protccuon s ) $ t m  IS designed to monnoi and uarn plant pcrwnnel of 
hazardous radioactive conditions that may occur as a result of maifunctions or 
accidents. provide contamination control. and provide limited computer-activated 
database management and staNs reporting. An airborne emission monitoring system is 
designed to provide continuos stack monitoring for radionuclides and alphabeta 
oarticdate. 
SaJq Conditions. Classified General Service. 

Tmasportatlon Cask Reedvim System 
The receiving crane is designid to offload an MCO traospirtation cask from a tranrpnt 
trailer and transfer the cask to the cask receiving pit. The receiving eraoe and 
appurtenances offload the MCO transportation cask from the transport trailer. After an 
MCO has been removed from the cask by the MHM. the receiving crane retrieves the 
cask, including an empty MCO. and places the cask back on the transport wiler. 
SaJery Condirions: The major components have been classified in the following 
categories: A. B. safety-significant. and general service. 

Transportation Cask Suvicing System 
The transportation cask servicing system is designed for checking the pressure of the 
transportation cask and, if necessary for recovery operations, faking a " n p h  of the 
gases inside the cask and purging the gases tiom the cask. The cask servicing system 
can be used by personnel to check the pressure of the received cask. Gases inside the 
cask are purged or vented With helium to ensure that potential hydrogen concentrations 
are diluted below f l a m b l e  concentrations. 
Safiry Condirions: me major components have been classified in the following 
categories: safety-significant, and general service. 

Overpack Storage Tube Vent and Purge System 
Overpack storage tube operations M designed to safely monitor a suspect leaking 
MCO or a damaged MCO. An MCO will be placed in an overpack storage Nbe for up 
to I year until monitoring activities determine the leak rate, if any. of gases escaping 
From the mechanically sealed MCO or from the damaged MCO. 
SaJery Condirions: The major components have been classified in the following 
:ategoriel: A, safety-significant, and gcrreral service. 

Design Reviewed 
SupersmcNre package 

Tested: 
W379-PAT-004 
Design Reviewed 
Independent review of U.S. West 
Telephone System and Public 
Address System h i m  (Not locate< 
in document release system). 

Tested Consmaion Acceptance 
Testing summarized in Test 
S u m  R e m  W379-TSR-W5 
Design Reviewed: 
Supersmcture package 

Tested: 
Operating Area: 
W379-PAT-Wb 

W319-PAT-001 
Stack Manitariog Phase I: 
W379-PAT-010-1 
Stack Monilorim Phase 2 

suppon Area: 

W379-PAT-UlOY2 
Design Rc>ieued 
Supekmcture package 

NIA 

Design Reviewed: 
SIIpersmcNre package 

Tested 
W379-PAT-011-1 

Design Reviewed 
SupersmcNre package 

Tested: 
W379-PAT-012 
W379-PAT-012-1 

Design Reviewed: 
SupernmcNre Package, 
Cask Receiving Crane Package 

Tested 
W379-PAT-013 

Design Reviewed 
Supersmcture Package, 
Purge Vent System 

T e s M  
W-379-PAT-014-1 
W-379-PAT-014.2 
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16 

17 

19 

20 

21 

22,23 

MCO ~modlini Machine System 
The MHM is designed for safe handling of an MCO in the operations area of the CSB. 
The MHM removes an MCO from the cask in the cask receiving pit and carries the 
MCO to a standard storage hlbe for interim storage. lo the ramplinglweld station fm 
sampling/weld operations, or to an overpack storage tube. 
Safety Conditions: The major components have been classified in the following 
categories: A. B, safety-significant. and general service. 

Vault Cooling System 
The CSB contains an array of s tmge  hlbu that are coaled using passive. naturally 
circulating air to remove the decay heat from the SNF contained in MCOs in the 
storage vault. 
Safety Conditions: The major components have been classified in the following 
categories: A and general s-ice. 

securitv svstem . .  
The designed sccunty r)sem far the CSB mcludes: locking d m  and an alarm system. 
closed-circuit lclcvision cameras special access hardware; vlescoping d m r  and hcavy 
rolling shield gates, concrelc curbs ammd lhc pmmcter of thc opmtionr. intrus~on 
bamcrs. special outside access harduarc. crash ban forcmergcncy exit. secunt) seals 
SafeN Cmdiftonr Clasrificd tienml Scnicc 

RoU.up Doon System 
7hc R o l h p  Dmn Sjrtcm IS designed to pro\tde a scaled (air-locked) e n q u a )  in 10 
SNF CSB for the MCO from the Cold Vacuum Dqing Facility and othcr spent nuclear 
fucl from vanow sources 

Fire water Pump House system 
The Pire Water pump House System is designed to supply backup Sanitary Water to 
the SNF CSB fire Protection System (the Wet Pipe Sprinkler System and Wre 
Department Hose Connections) and surrounding facilities, for supplemental fire 
suppression. 

MsMbuted Conhol System 
The DCS is designed IO serve as the central monitoring and conuol syftem for CSB 
facility conditions. systems (particularly the health physics monitoring system), and 
pmesses (specifically the inert gar dilution of vented cask gases). 
Safrry Conditions: Classified General Service. 

MCO Sam~~lingWeld System 
The MCO sampling system is used for withdrawing a sample of gases from the 
monitored MCOr according to a predetermined schedule. Weld equipment will provide 
additional s ea l i s  of the MCO by welding a cap on the MCO. 
Safcry Conditions; m e  major components have been classified in the following 
categories: B. C. and safety-simificant. 

Design Reviewed 
MHM Package 

Tested: 
W-379-PAT-0 15- I 
W-379-PAT-015-2 
W-379-PAT-015.3 
W-379-PAT-022-1 
W-379-PAT-025- I 
Desim Reviewed 
Sup&tructure and Vault Package 

Tested 
W379-PAT-016 

Design Resicwed 
Secunt) System Package 

Tested 
W379-PAT-017-1 

Design Reviewed 
Superstructure Package 

Tested: 
W379-PAT-019 
Design Reviewed 
HWVP Design Package 
(0403664 & WR3660 Frre 
irolection Drawings) 

Tested 
W379-PAT-020 
W379-PAT-020- I 
Design Reviewed 
Superstructure Package 

Tested 
W379-PAT-02 I 
Design Reviewed 
Formal Design Review 
SamplinglWeld Station Package 

Tested: 
W-379-PAT-023 

3.1.5 DESIGN VERIFICATION ACTIVITIES TO BE COMPLETED 

At the appropriate time, complete the following verification activities now listed as ‘TBD’ in 
Appendix B: 

“F-S-0425, Performance Specification for the Spent Nuclear Fuel Canister Storage 
Building 
a) Verify the capability to receive and handle MCO shipments by future operations test or 

b) Verify that clean, empty MCOs can be received at the required rate. (Requirement 

c) Verify the capability to receive and handle empty MCO shipments. (Requirement 

Performance Acceptance Test. (Requirement 3.2.1.1.3) 

3.2.1.2.1) 

3.2.1.2.3) 
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d) Verify the capability to receive and handle the MCO canister cover assembly shipments. 
(Requirement 3.2.1.2.4) 

e) Complete Revision 10 of the CSB ALARA analysis. This supports verification of the 
Design Feed (Requirement 3.2.2.1.2.2), source terms for CSB shielding calculations 
(Requirement 3.2.2.1.6.1), implementation of 10CFR835 (Requirement 3.2.2.1.6.2). and 
occupational radiological exposure (Requirement 3.3.1.5), General ALARA 
considerations (requirement 3.1.4 and 1.33). 

f) Verify functionality of canister cover cap assembly receipt and lag storage area. 
(Requirement 3.2.2.1.9.1 1) 

g) Verify compliance to negative pressure requirement in ventilation zones. (Requirement 
3.2.2.2.1) 

h) Verify performance of CSB workstation enclosures. (Appendix A, Requirement 1.1.2) 
i) Verify performance of MCO Internal Gas SamplingNerification Equipment. (Appendix 

A, Requirement 1.1.3) 
j )  Verify performance of Canister Cover Cap Welding Machine. (Appendix A, 

Requirement 1.1.5) 
k) Verify performance for Canister Cover Plate Welding. (Appendix A, Requirement 1.1.6) 
1) Verify performance of Dye Penetrant Testing (PT) Equipment. (Appendix A, 

Requirement 1.1.7) 
m) Verify performance of Leakage Rate Testing Equipment. (Appendix A, Requirement 

1.1.8) 

"F-S-0468, Specification for the MCO Handling Machine 
a) Provide verification of MHM bearing design life (Requirement 3.1.2.5.L). 
b) Verify grapple recovery. (Requirement 3.2.5.9) 

3.2 

Current design requirements come from three sources: (1) the Canister Storage Building 
Performance Specification, [HNF-S-0425, Rev. 41; (2) the Performance specification for the 
MHM, [HNF-S-0468, Rev 51; and (3) the Spent Nuclear Fuel Project Stage and Store K Basin 
SNF in Canister Storage Building Functions and Requirements, [SD-SNF-FRD-010, Rev. 11. 

Evidence that the design requirements in the Performance Specifications listed above are met is 
contained in Appendix B. Appendix B reviewed Project W379 for compliance to the latest 
requirements [HNF-S-0425, Rev. 41 and [HNF-S-0468, Rev 51. Earlier evidence of the design 
requirements being met includes two Baseline Design Verification Compliance Matrices 
performed by Fluor Daniel Incorporated [FDI File 1061 and FDI, [FRT #2694]. 

Compliance of the design with DOE Order 6430.1A and NRC equivalency are documented in 
compliance documents [HNF-4742] and [HNF-47761. Design compliance matrices to applicable 
American National Standards Institute (ANSI) requirements and Occupational Safety and Health 

EVIDENCE THAT DESIGN REQUIREMENTS ARE MET 
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Association (OSHA) requirements are contained in [SNF-57901. Additionally, an ASME 
Nuclear Overhead Gantry crane requirements (NOG-1) compliance matrix was completed on the 
MHM SNF Interoffice Correspondence [OO-SNFKES-OOS]. 

3.3 

Requirements verification methods are defined in the FDI DCPM. Methods of verification for 
the requirements are proposed in two sources: (1) The Baseline Design Verification for the CSB, 
FDI Transmittal to WHC, [FRT-26941, July 1996; and (2) the Test Review Board Meeting 
minutes. These sources were used to create the Design Requirements Compliance matrix 
(Appendix B) that listed the verification method used for each of the requirements in the CSB 
and MHM specifications. Those verification methods included: 

EVIDENCE THAT DESIGN VERIFICATION REQUIREMENTS ARE MET 

Independent Review 

Alternate Calculations 

Qualification Testing 

Formal Design Review 

Informal Review 

Evidence that Sub-project W379 performed the required design verification is contained in the 
Design Verification Status Questionnaire contained in Appendix C and supported by the List of 
Project Design and Design Verification Documents in Appendix A and Design Requirement 
Compliance Matrix in Appendix B. 

4.0 CONCLUSION 

The Canister Storage Building (CSB) subproject has performed thorough and appropriate design 
verification activities throughout the project life cycle. Proper planning was performed and a 
graded approach was used based on safety and other project risks. Design verification was 
performed in accordance with the design agent’s Design Control Procedures Manual, as 
approved by CSB engineering, and included independent, informal, and formal reviews as well 
as alternate calculations and qualification testing. At all phases of the design, verification 
activities were conducted in a graded manner appropriate to the complexity and importance to 
safety of the design being verified. Verification of the design is continuing with the performance 
of pre-operational acceptance tests in preparation for operational readiness review and start of 
fuel movement. 
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